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Symbols and abbreviations

1
Increased

!
Decreased

| 2
Important

A

Warning
"

Controversial

Book reference
5
Web reference

3
Male

A

{
Female

AAS
atomic absorption spectroscopy

ABS
acrylonitrile-butadiene-styrene plastic

AC
air conduction

ACD
allergic contact dermatitis

ACDP
Advisory Committee on Dangerous Pathogens

ACGIH®
American Conference of Governmental Industrial Hygienists

AChE
acetyl cholinesterase

ACOP
Approved Code of Practice

ACTS
Advisory Committee on Toxic Substances

AD
Alzheimer's disease

ADS
approved dosimetry service

AED
automated external defibrillator

AER
auditory evoked response

AIDS



acquired immunodeficiency syndrome

ALARP

as low as reasonably practicable

ALA-D

d-aminolaevulinic acid dehydratase

ALL

acute lymphoblastic leukaemia

ALT

alanine aminotransferase

AML

acute myeloid leukaemia

ANHOPS

Association of NHS Occupational Physicians
ANOVA

analysis of variance

ANR

active noise reduction (in hearing protectors)
AP

anteroposterior (usually of a chest X-ray)
APV

assumed protection values (of hearing protectors)
ARF

acute renal failure

ART

anti-retroviral therapy

ASHRAE

American Society of Heating, Refrigerating and Air-conditioning Engineers Scale
AST

aspartate aminotransferase

AtW

Access to Work scheme

B12

vitamin B,

BA

breathing apparatus

BAT
Biological Tolerance Values (Germany)

BATNEEC
best available techniques not entailing excessive cost

BBV
blood-borne viruses

BC
bone conduction

BCG
bacillus Calmette-Guérin

BEIs®
Biological Exposure Indices (USA)

BEM
biological effect monitoring

BM
biological monitoring

BMA
British Medical Association

BMGV
Biological Monitoring Guidance Value (UK)

BMV



biological monitoring value

bp
boiling point

Bq
becquerel

BSE
bovine spongiform encephalopathy

CABG
coronary artery bypass graft

CAPS
clinician-administered assessment scale for PTSD

CAS
Chemical Abstracts Service registry number

CAW
Control of Asbestos at Work Regulations

Carc.
carcinogen

CBRN
chemical, biological, radiological, and nuclear

CBT
cognitive behavioural therapy

CD
compact disk

Cd
candela

CDSC
Communicable Disease Surveillance Centre

CE
Conformité Européene

CEN
European Committee for Standardization

CET
corrected effective temperature

CFS
chronic fatigue syndrome

CHAN
chemical hazard alert notice

CHIP
Chemical (Hazards Information and Packaging for Supply) Regulations

CIBSE
Chartered Institution of Building Service Engineers

CISD
critical incident stress debriefing

CcJD
Creutzfeldt-Jakob disease

CLAW
Control of Lead at Work Regulations

Clo
clothing insulation (unit of measurement)

CML
chronic myeloid leukaemia

CMV
cytomegalovirus

CNAWRs
Control of Noise at Work Regulations 2005

CNS
central nervous system



COPD
chronic obstructive pulmonary disease

CORGI
Council for Registered Gas Installers

COSHH
Control of Substances Hazardous to Health Regulations

CoV
coronavirus (see SARS)

CPU
central processing unit

CRF
chronic renal failure

CSM
Committee on Safety of Medicines

CT
computed tomography

CTS
carpal tunnel syndrome

CVA
cerebrovascular accident

CVAAS
cold vapour atomic absorption spectroscopy

CXR
chest X-ray

DB
dry-bulb temperature

dB
decibel

DBCP
dibromochloropropane

DDA
Disability Discrimination Act

DEA
Disability Employment Adviser

Defra
Department for Environment, Food, and Rural Affairs

DFG
Deutsche Forschungsgemeinschaft (Germany): the German Research Foundation

DIY
do it yourself

DOEL
Dermal Occupational Exposure Limits

DRC
Disability Rights Commission

DREAM
DeRmal Exposure Assessment Method

DSE
display screen equipment

DSEAR
Dangerous Substances and Explosive Atmospheres Regulations

DSM IV
Diagnostic and Statistical Manual of Mental Disorders

DTS
Davidson Trauma Scale

DVLA
Driver and Vehicle Licensing Agency



DVT
deep venous thrombosis

DWP
Department for Work and Pensions

EA
Environment Agency

EAP
Employee Assistance Programme

EASE
estimation and assessment of substance exposure

EAV
exposure action value

ECT
electroconvulsive therapy

EDTA
ethylene diamine tetraacetic acid

EFQM
European Foundation for Quality Management

EIA
environmental impact assessment

EINECS
European Inventory of Existing Commercial Chemical Substances

EIR
Environmental Information Regulations

ELINCS
European List of Notified Chemical Substances

ELV
exposure limit value

EMA
employment medical adviser

EMAS
Employment Medical Advisory Service

EMDR
eye movement desensitization and reprocessing

EMG
electromyography

ENT
ear, nose, and throat

EPP
exposure prone procedure

ESR
erythrocyte sedimentation rate

ET
effective temperature

ETS
environmental tobacco smoke

EU
European Union

EWTD
European Working Time Directive

FCA
flux cored arc (welding)

FEP
free erythrocyte protoporphyrin

FEV1
forced expiratory volume in 1 second

FFP3



filtering face-piece respirator conforming to EN149:2001 FFP3

FOD
Field Operations Directorate of HSE

FOM
Faculty of Occupational Medicine

FRP
fibre-reinforced plastic

FVC
forced vital capacity

G6PD
glucose-6-phosphate dehydrogenase

GC
gas chromatography

GC-FID
gas chromatography-flame ionization detection

GC-MS
gas chromatography-mass spectroscopy

G-CSF
granulocyte-colony stimulating factor

GET
graded exercise therapy

GEV
general exhaust ventilation

GGT
gamma glutamyl transferase

Gl
gastrointestinal

GM
genetic modification

GM
geometric mean

GMC
General Medical Council

GMO
genetically modified organisms

GSD
geometric standard deviation

GT
globe thermometer temperature

Gy
gray: unit of absorbed radiation

HACCP
Hazard Analysis and Critical Control Points

HADS
Hospital Anxiety and Depression Scale

HAVS
hand-arm vibration syndrome

HBV
hepatitis B virus

HCV
hepatitis C virus

HCW
health care worker

HDV
hepatitis D virus

HEFCE
Higher Education Funding Council for England



HELA
Health and Safety Executive/Local Authority Enforcement Liaison Committee

HEPA
high-efficiency particulate absorption (filters)

HG
hazard group (microbial pathogens)

HIA
health impact assessment

HIDL
high-intensity discharge lamp

HIV
human immunodeficiency virus

HML
high, medium, and low frequencies

HP
hearing protectors

HPA
Health Protection Agency

HPLC
high-performance liquid chromatography

HPS
Health Protection Scotland

HR
human resources

HSAC
HSE Health Services Advisory Committee

HSC
Health and Safety Commission

HSE
Health and Safety Executive

HSW
Health and Safety at Work etc. Act

HVLV
high-velocity low-volume extraction system

HWI
Healthy Workplace Initiative

Hz
Hertz

IARC
International Agency for Research on Cancer

ICAO
International Civil Aviation Organization

ICD
International Classification of Diseases

ICD
irritant contact dermatitis

ICO
Information Commissioner's Office

ICOH
International Commission on Occupational Health

ICP
inductively coupled plasma spectrometry

ICP-AES
inductively coupled plasma atomic emission spectrometry

ICRP
International Commission on Radiation Protection



IES-R
Impact of Event Scale-Revised

IgE

immunoglobulin E

IHD

ischaemic heart disease

IHR

ill-health retirement

IIAC

Industrial Injuries Advisory Council
1IDB

Industrial Injuries Disablement Benefit
ILEA

International League Against Epilepsy
ILO

International Labour Organization
IM

intramuscular

IPC

Integrated Pollution Control

1Q

intelligence quotient

IR

infrared radiation

IRR

Ionizing Radiation Regulations

ISO

International Standard Organization
IT

information technology

v

intravenous

IVP

intravenous pyelogram

JAA
Joint Aviation Authorities of Europe

LAe
q
continuous equivalent A weighted sound pressure level

LCpeak
peak sound pressure level (pascals)

Lep,
Daily personal noise exposure level (Db(A))

LBP
low back pain

LDs,
lethal dose in 50% of experimental animals

LEV
local exhaust ventilation

LFT
liver function test

LGV
large goods vehicle

LOAEL
lowest observable adverse effect level

LOLER
Lifting Operations and Lifting Equipment Regulations



LSA
low specific activity scale

Lx
lux

MAC
manual handling assessment chart

MAK
maximum allowable concentration of a substance (Germany)

MAPP
major accident prevention policy

MASTA
Medical Advisory Service for Travellers Abroad

MAVIS
Mobility Advice and Information Service

MbOCA
dichloro-4,4-methylene dianiline

MCA
Maritime and Coastguard Agency

MDA
4,4-diaminodiphenylmethane

MDHS
methods for the determination of hazardous substances

MDI
methylenebis(phenyl isocyanate)

MDR-TB
multidrug-resistant tuberculosis

ME
myalgic encephalomyelitis

MEDIF
medical information form (fitness to fly)

MEK
methyl ethyl ketone

MHSWR
Management of Health and Safety at Work Regulations

MI
myocardial infarction

MIG
metal inert gas (welding)

MLOD
method limit of detection

MMA
manual metal arc (welding)

MMMF
machine-made mineral fibre

MMR
measles, mumps, rubella vaccine

MMSE
Mini Mental State Examination

MP
Member of Parliament

mp
melting point

MPE
maximum permissible exposure value (of lasers)

MPF
minimum protection factor (of RPE)

MPTP



1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine

MRI
magnetic resonance imaging

MRSA
multiresistant Staphylococcus aureus

MSD
musculoskeletal disorder

MSDS
Manufacturer's Safety Data Sheet

MSLA
minimum school-leaving age

MUS
medically unexplained symptoms

MWF
metal-working fluid

NASA
North American Space Agency

NEQAS
UK National External Quality Assessment Service

NHS
National Health Service

NICE
National Institute for Health and Clinical Excellence

NIHL
noise-induced hearing loss

NIOSH
National Institute for Occupational Safety and Health (USA)

NO,
oxides of nitrogen

NOAEL
no observable adverse effect level

NPIS
National Poisons Information Service

NRL
natural rubber latex

NTE
neuropathy target esterase

OA
occupational asthma

OA
osteoarthritis

ocC
organochlorine

OoCD
obsessive compulsive disorder

OEL
occupational exposure limit

OH
occupational health

OHN
occupational health nurse

OHP
occupational health physician

OHS
Occupational Health Service

OMHAT
occupational mental health assessment tool



oP
organophosphate

OPIDN
organophosphate-induced delayed neuropathy

OSHA
Occupational Safety and Health Administration (USA)

Pa
pascal (SI unit of pressure)

PAHs
polycylic aromatic hydrocarbons

PC
personal computer

PCBs
polychlorinated biphenyls

PCDF
polychlorinated dibenzofuran

PCV
passenger-carrying vehicle

PD
Parkinson's disease

PEF
peak expiratory flow

PF
protection factor (of RPE)

PGD
patient group direction (for vaccine administration)

PMF
progressive massive fibrosis

PMV
predicted mean vote

PPD
percentage of persons dissatisfied with the thermal environment

PPE
personal protective equipment

ppm
parts per million

PSS
post-traumatic stress symptoms scale

PTFE
polytetrafluoroethylene

PTO
power take-off

PTSD
post-traumatic stress disorder

PUWER
Provision and Use of Work Equipment Regulations

PVA
polyvinyl alcohol

PVC
polyvinyl chloride

QEC
Quick Exposure Check tool

RAST
radio-allergosorbent test

RBP
retinol binding protein



RCT
randomized controlled trial

RDR
Coal Mines (Respirable Dust) Regulations

REM
rapid eye movement (sleep)

RIDDOR
Reporting of Injuries, Diseases, and Dangerous Occurrence Regulations

RMP
registered medical practitioner

RPA
radiation protection adviser

RPE
respiratory protective equipment

RPS
radiation protection supervisor

RULA
Rapid Upper Limb Assessment tool

SARS
severe acute respiratory syndrome

SBS
sick building syndrome

SCL
skin contamination layer

SEA
strategic environmental assessment

Sen
sensitizer (term used in HSE publication EH40)

SEPA
Scottish Environmental Protection Agency

Sk
substance can be absorbed through the skin (term used in HSE publication EH40)

SMEs
small- and medium-sized enterprises

SNR
single rating number of hearing protection

SOM
Society of Occupational Medicine

SSRI
selective serotonin-reuptake inhibitor

STEL
short-term exposure limit

Sv
sievert

SWI
Self-reported Work-related Illness survey

SWORD
Surveillance of Work-related and Occupational Respiratory Disease

TB
tuberculosis

TDI
Toluene-2,4-diisocyanate

TENS
transcutaneous electrical nerve stimulation

THOR
The Health and Occupation Reporting network

TIA



transient ischaemic attack

TIG

tungsten inert gas (welding)

TLV®

Threshold Limit Values

TNT

trinitrotoluene

TOCP

tri-orthocresylphosphate

TSE

transmissible spongiform encephalopathy

TST

tuberculin skin test

TTS

temporary threshold shift

TWA

time-weighted average

UKAS

UK Accreditation Service

ULDs

upper limb disorders

uv

ultraviolet light

UVA

ultraviolet light A

uvB

ultraviolet light B

vCJD

Variant Creutzfeldt-Jakob disease

VCM

vinyl chloride monomer

VDU

visual display unit

VHF

viral haemorrhagic fever

VO2max

maximal oxygen consumption

VOCs

Volatile organic compounds

VWF

vibration white finger

WB

wet bulb temperature

WBGT

wet bulb globe temperature

WBY

whole-body vibration

WEL

workplace exposure limit

WHO

World Health Organization

WRULD

work-related upper limb disorder

XRD

X-ray diffraction

XRF

|X-ray fluorescence spectroscopy
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Peak flow reference ranges
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Wright peak flow meters over-read slightly (approx. 50 /min) in the midrange (approx. 300 /min), compared with gold standard measurements. From
October 2004, new peak flow meters willhave a corrected scale (in yelow to identify them). This willintroduce some confusion if old and new meters are
mixed indiscriminately. The following page is a conversion chart to be used when rewriting a management plan, based on peak flow measurements, and the
patient is converting froman old to a new meter. From Oxford Handbook of Respiratory Medicine by Chapman et al (2004), with permission from Oxford
University Press.

Converting peak flow values between Wright and EU scales

Find old peak flow reading on bottom of graph and read off value for a new EU scale meter on the vertical axis.
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Foreword

This book is an authoritative resource for specialists in many disciplines, who have responsibilities in occupational health. But the subject is not for
specialists alone. The Handbook reminds others such as myself, who can claim familiarity with only small parts of a large subject, that issues arising in
occupational health are among the concerns of many more people with responsibilities to safeguard health and wel being.

| have particularly in mind those whose duties bring theminto clinical encounters with patients and families. Most are not specialists in occupational
health. Indeed, except where the clinical problem has a clear or possible relationship to occupation - a consequence of factors at work and the workplace,
where often the hazards are known to patients themselves - an appraisal of the implications for work and working life is often treated as marginalto the
presenting problem.

In 2004 | was invited to give the Donald Hunter Lecture to the Faculty of Occupational Medicine. Preparing the lecture made me shamefully aware of the
irrational separation of the chief concerns and approaches of colleagues in Occupational Health, in the workplace, and those of us who practice clinical
medicine, in the specialties and in primary care.

We know about many of the specific hazards associated with occupation. But | was struck afresh by the much more common disorders, not of occupation
but those disorders that arise during normal life, and may or may not be occupationalin the common sense of the term, but can have major consequences
for working life and for life in work. They may be consequences for a particular kind of occupation, or on working life generally in any occupation.
Whatever the origins of these problems they can have an impact upon the whole of life, and be profoundly damaging privately, domestically, materially and
socially. And that is the experience of hundreds of thousands of people. They raise too the issue of ‘non-occupational disease’ - the ill health that can follow
loss of work. It has long been known that unemployment - long term unemployment - is the most corrupting industrial hazard. And when incapacity -
physical or mental, or both - is the cause, the burden is multiplied.

The diseases of occupation were made by man. That remains true today, although the pattern has changed. Psychosocial factors are recognised
increasingly as having a major impact on capacity for work and the risk of work-related ill health, and probably outweigh the threats posed by physical,
chemicaland infective agents, or by sensory and motor insults, or accidents. They present a huge challenge to our society.

These circumstances mark out arenas where the work of specialists in occupational health meets that of clinicians - clinicians in every clinical speciality
and, most commonly of all, those in primary care. They signal a need for cooperative approaches that reach into the responsibilities of employers too.
Successful companies show a high commitment to

maximising the positive linkages between business performance, attendance and the promotion of employee health and well being.

There is growing recognition that safeguarding health at work, preventing loss of occupation as a result of ill health, and supporting prompt treatment and
rehabilitation to enable people to return to work following absence through ilness or injury, should all be seen as a stronger joint enterprise, bridging
employers and occupational health services, the services set up under health and safety legislation, and the NHS. It requires changes in culture and in
practice, and in the education and training necessary to bring about those changes. From my own recent experience | am confident that new
collaborative work at national level will provide the necessary stimulus and drive to achieve them.

The Handbook provides an invaluable source of guidance across a wide range of conditions and their significance to people in diverse occupations. It
should strengthen management and advice, often easing fears and giving necessary and welcome reassurance to affected patients and their families. It is
a reference book that should not only be to hand for specialists, it should be readily accessible in Health Centres, Outpatients and wards, and it should be
well thumbed.
CarolBlack
National Director for Health and Work

April 2007
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Preface

This newcomer to the handbook series is the first to cover the field of occupational health (OH). It is aimed primarily at occupational health doctors and
nurses. This includes general practitioners (GPs) who practice OH on a sessional basis, providing services in a specialty where trained occupational
physicians are in short supply. All topics are intended to have sufficient detail for trainees in OH to use for examination preparation. Bearing in mind the
multidisciplinary audience of OH professionals, some of the materialis also suitable for non-clinical members of the occupational health and safety team.

Dividing such a broad-based specialty into stand-alone pages, in line with the handbook style, has been quite a challenge! Twelve sections cover six main
areas: occupational hazards, occupational diseases, OH practice, specialist disciplines, practical procedures, and emergencies. We have tried to make the
book work as a ‘quick look-up’ tool (particularly for specific hazards and diseases), but also to give a structured overview of some important generic
aspects of service provision and the legal framework. Of course, OH law is country specific, and it has been impossible to maintain global relevance.
Therefore our emphasis is on UK legislation, with some reference to European guidance. The specialist chapters (occupational hygiene, toxicology,
epidemiology, environmental medicine, and safety science) give an overview rather than an in-depth account of each discipline. They aimto give the
practising OH professional an overall approach to problem-solving, helping to identify the need for (and interpretation of) specialist advice. The inevitable
overlap between topics has been minimized by cross-referencing other pages in the handbook, but we have deliberately allowed limited duplication where
this avoids excessive ‘flitting’ between pages. Evidence-based and other important guidance is signposted, including web references where possible.

We are very excited that occupational health has been added to the portfolio of Oxford handbooks. Although small, our specialty has relevance in many
other branches of medicine, and we hope that the handbook of OH may help to inform both consultants and trainees in other specialties about the
importance of occupational medicine.

Finally, we would really welcome feedback on the handbook, using the card provided or via the OUP website (www.oup.com/uk/medicine/handbooks). We
are particularly interested in views on the overallemphasis and level of detail of pages, and any topics that we have omitted.

September 2006.
JS

FD
SS
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Chapter 1

Physical Hazards

Noise 1. Terminology, legal requirements, and risk assessment

Definitions

® Peak sound pressure level (L¢pe,): maximum value of the C-weighting sound pressure in pascals (Pa) to which a person is exposed during the working
day.

® Daily personal exposure level (Lg 4): daily equivalent A-weighted sound level, expressed in dB (A).

® [Aeq: continuous equivalent A-weighted sound pressure level.

® A and C weighting The human ear is more sensitive to certain frequencies than to others. Allowance for this can be made in the electronic circuitry of
the sound meter. Certain frequencies can be suppressed and others boosted. This technique is called weighting. The most commonly used weighting is
the A weighting because it mimics the response of the human ear. The C weighting should be applied when measuring the peak sound pressure level.

Relevant legislation

The legalrequirements are covered in the Control of Noise at Work Regulations 2005 (CNAWRs). The exposure action values (EAVs) are the noise exposure
levels at which certain actions are required. These actions relate to need for risk assessment, controlling exposure, health surveillance, and the provision
of information and training. The exposure limit values (ELVs) are the levels of noise above which employees may not be exposed. The EAVs and ELVs are
listed in Table 1.1.

Table 1.1 Noise exposure limits

Exposure limit type Daily or weekly personal noise exposure dB (A) Peak sound pressure dB (C)
Lower EAV 80 135
Upper EAV 85 137
ELV 87 140

The general duties under CNAWRs include

e Aformalrisk assessment at or above the lower EAV

® |f exposure cannot be reduced by other means, and is likely to above the upper EAV, then ear protection must be provided by the employer and
used by employees.

e Health surveillance is required if the risk assessment indicates that there is a risk to health, i.e. those regularly exposed above the upper EAV
® [nformation, instruction and training must be provided for those exposed at or the lower EAV

Risk assessment



The noise risk assessment should identify

® areas where there is a risk from noise exposure

® individuals who are likely to be exposed

® reliable estimates of personal exposure levels

® measures to eliminate or reduce exposure to ALARP (as low as reasonably practicable)
® those who need health surveillance

® how to implement steps to minimize the effect of noise exposure.

Conducting risk assessments: considerations
The following should be considered when conducting a risk assessment:

® |nformation provided by manufacturers of equipment, and alternative equipment which may reduce noise emissions
® |evel, type, and duration of exposure

e Noise exposure at work beyond normal working hours

® The availability and use of personal protective equipment and the protection afforded

® Findings from health surveilance

® |ndividuals complaints related to noise exposure

® |nteraction between noise and use of ototoxic drugs, or between noise and vibration.

SPL (Leq)
Dose (P=h)
Pedr, (Lepeal)




Fig. 1.1 Personal dosemeter. (Noise results unlikely to be affected by reflected sound if the microphone is kept at least 15cmaway fromthe
operator.)

Noise 2. Instrumentation and determination of L, ,

Instrument types

Sound level meter (SLM)

® Should have an integrating facility

® Use windshield to protect microphone against air movement and dirt

® Should meet at least class 2 of BS EN ISO 61672-1:2003

® Peak sound pressure levels should be measured with the C-weighting applied

® Octave band analyser used to determine frequency content of noise

Dosemeter (personal sound level meter)
(Fig. 1.1, p5)

¢ Indicates the L, over the measurement period. Some also indicate noise dose (e.g. 200% dose)

i.e. LEp, d =93 dB (A) assuming dosemeter is set so that

90 dB (A) = 100% dose.

® May also have logging facility, enabling the visualization of change in sound pressure with time

® Should meet requirements of BS EN 61252:1997

Calibrators

® Use to check the meter, before and after making measurements
® |nternalelectronic calibration checks the instrument's electronics, not the microphone

e Should meet at least Class 2 of BS EN 60942:2003

Methods for determining L, ,

Personal dosemeter

® Use when the person is highly mobile (e.g. maintenance workers) or where exposure fluctuates greatly
® Place microphone close to the operators head, and on the side of the head where the noise levels are higher

e Monitor for the duration of shift

Monitoring tasks/job

® Break the working day in to a number of discrete tasks/jobs and measure representative noise level for each task (Lyeq)

® Record time spent conducting each task

® The Ly, for each task is combined with duration to determine Lgp 4

® This calculation can be performed using nomograms or the electronic spreadsheet available on the HSE website (http://www.hse.gov.uk/noise)



http://www.hse.gov.uk/noise

Relevant legislation

e The Controlof Noise at Work Regulations 2005 (HSE Books)
® Supply of Machinery (Safety) Regulations 1992 (as amended in 1994)
® Provision and Use of Work Equipment Regulations 1998 (amended 1999)

Further reading

Health and Safety Executive (1995). Sound Solutions HSG138. HSE Books, Sudbury.

Vibration 1. Whole-body vibration (WBV)

Common sources

Exposure to WBV arises in workers who drive or ride on vehicles. Many different vehicle types can give rise to exposure. In the UK, the most common
sources are cars, vans, forklift trucks, lorries, tractors, buses, loaders, trains, dumpers, and excavators. Other exposures arise from trains, armoured
vehicles, off-road vehicles, and helicopters.

Occupations and industries
The most common occupations with exposure are:

e farmworkers
e drivers of road goods vehicles

e lift truck drivers
The most common industries are:

® agriculture
® construction

® land transport

Main factors affecting exposure

® |ntrinsic vibration of the vehicle (wear and tear, design)
® Seating and vehicle suspension
® Road surface

® Road speed

Potential health effects

The best recognized effects are on the lumbar spine: non-specific low back pain (LBP), sciatica, and lumbar disc degeneration. A systematic review by
NIOSH (1997) described evidence on the association with LBP as ‘strong’ (15 of 19 studies positive), but there is less certainty about the dose-response
relationship.

Other suggested effects include neck pain and cervical disc degeneration, autonomic disturbance, and disorders of balance and digestion. The evidence
for these is much weaker. Motion sickness is well recognized, however.

Risk assessment and monitoring

]
The Health and Safety Executive (HSE) provides an exposure calculator to facilitate the summation of partial doses from severalsources. (
http://www.hse.gov.uk/vibration/wbv/wholebodycalc.htm).

Exposure limits
Two exposure limits are specified in UK and European legislation.

e Exposure action value (EAV) A(8) of 0.5 m/s2. This is the daily amount above which employers must act to controlexposure.


http://www.hse.gov.uk/vibration/wbv/wholebodycalc.htm

e Exposure limit value (ELV) A(8) of 1.15 m/s2. This is the maximum amount an employee may be exposed to on any given day. (The UK Regulations alow a
transitional period for the ELV untilJuly 2010 for vehicles in use before July 2007.)

Prevention and control

HSE advises that drivers should adjust their seating, avoid rough, poor, or uneven surfaces, and adjust the vehicle speed to suit road conditions. It also
advises on several other measures, including maintenance of vehicle suspension, maintenance of site roadways, better choice of seating, rest breaks,
safer systems of work, and simple health monitoring.

Relevant legislation
Controlof Vibration at Work Regulations 2005.

Further information and guidance

HSE web links:

http://www.hse.gov.uk/vibration/index.htm

Vibration 2. Hand-transmitted vibration

Common sources

Exposure arises from many sources, including concrete breakers, chainsaws, hand-held grinders, metal polishers, power hammers, and chisels, needle
scalers, scabblers, powered sanders, hammer drils, and even powered lawnmowers and motorcycle handlebars.

Occupations and industries

Occupations where exposure is common include construction workers, metal-working and maintenance fitters, welders, foresters, shipbuilders, foundry
workers, and road workers. The main industries are construction and heavy engineering. An estimated 1.2 million men in Britain have weekly exposures
that may justify health surveillance.

Main factors affecting exposure

® Tools: intrinsic properties of the tool (e.g. size, weight, frequency characteristics, balance between reciprocating forces), age of tools, and their
maintenance

® Material being worked

e Type of action at the work interface (e.g. cutting, driling, grinding)

e Operator technique (e.g. type and force of grip, orientation of the hand-arm).

Potential health effects

® Best recognized are secondary Raynaud's phenomenon (vibration-induced white finger), sensorineuralimpairment in the digits, and carpal tunnel
syndrome.

® Other effects to the hand and armare described on p. 340

® Workers who use noisy vibratory tools commonly suffer from noise-induced hearing loss, as well as local hand-arm symptoms.

Risk assessment and monitoring

Vibration magnitude is measured in terms of acceleration, averaged (by the root mean square method). Frequency-weighted measurements (ay,,) are made

in three axes relative to the tool handle, using mounted accelerometers, and values (in m/s2 r.m.s.) are determined for each axis and summed. The
procedure is defined in 1SO 5349, 1986 (see also 1SO 8041 and BS 7482).

Injury is assumed to relate to the total energy entering the hand, and so the dose can be re-expressed in terms of the equivalent acceleration imparting
the same energy over an 8 hour period:

A(®) = ap,/ (t/Tg) (M/s?)

where A(8) is the 8 hour energy equivalent acceleration (ay,,(eqs)))» anw iS the r.m.s acceleration magnitude after frequency weighting, t is the duration of
exposure in a day, and Tg = 8 hours (in the same units as t). Partial doses from more than one tool can be summed to an equivalent daily dose.


http://www.hse.gov.uk/vibration/index.htm

In practice this requires an inventory of sources, data on vibration magnitude from equipment handbooks or suppliers' information sheets, and an
estimate of hand-tool contact times.

e Tools may be conveniently grouped as ‘high’, ‘medium’, or ‘low’ risk."

® HSE provides an exposure ready-reckoner to estimate A(8) from exposure time and vibration magnitude,? and an exposure calculator to facilitate the
summation of doses fromseveral tools.3

Exposure limits

Two exposure limits are specified in UK and European legislation.

Exposure action value (EAV) A(8) of 2.5 m/s2: the daily amount above which employers must act to controlexposure. Health surveilance is required for
workers who are regularly exposed above the EAV.

Exposure limit value (ELV) A(8) of 5 m/s2: the maximum amount an employee may be exposed to on any given day. (The UK Regulations allow a
transitional period for the ELV for tools in use before July 2007.)

Prevention and control

A number of steps can mitigate the risk in exposed populations. These can be broadly summarized as:

® Avoidance (e.g. doing the job another way)
® Substitution (of toolor material worked)

® Interruption of the pathway (by isolation or vibration-damping)

e Safer systems of work
Some options include:

® Routine replacement of worn-out tool parts
® Proper selection of tools for the task
® The redesign of tools to avoid the need to grip high vibration parts, or to reduce grip force

® Rest breaks to limit exposure times

Another common approach involves screening for early health effects (see pp. 476 and 794) and limiting further exposure in those with hand-armvibration
syndrome.

Relevant legislation

e Controlof Vibration at Work Regulations 2005.

Light and lighting 1. Units, effects, and assessment

Terms and units

e |luminance is the the amount of light falling on a surface divided by the area upon which it is faling. Measured in lux, which are lumens/square metre.
This is the unit used to express the lighting levels in a room.

® Luminance is the flow of light in a given direction froma surface element, measured in candela/square metre.

® Luminous intensity is the power of a source to emit light, measured in candela (Cd).

e Daylight factor is the ratio of iluminance due to daylight at a particular point in a building to the simultaneous horizontal externaliluminance,
expressed as a percentage. Sunlight is excluded.

Lighting effects
Stroboscopic effects on rotating machines, i.e. machines appear to be stationary or moving in a different manner caused by oscillations in light

output.

® Flicker: light modulations at lower frequencies (<50 Hz). Source of both discomfort and fatigue. May cause epileptic seizures.

® Opticalradiation: some lamp designs produce significant emissions at IR and UV wavelengths (e.g. tungsten halogen lamps, high-intensity discharge



lamps, and high power lamps used in theatres which can be harmful to eyes).
e Veiling reflections: high luminance reflections that can affect performance and cause discomfort.

® Glare occurs when one part of the visual field is much brighter than the average brightness to which the visual systemis adapted. When there is direct
interference with vision, the condition is known as disability glare. Where vision is not directly impaired but there is discomfort, annoyance,
irritability, or distraction, the condition is discomfort glare.

Health effects

Poor lighting makes the visual field work harder, and may lead to ‘eye strain’. This is associated with symptoms of irritation of the eyes, poor visualacuity,
blurred or double vision, and referred symptoms (e.g. headaches, fatigue, giddiness).

Factors contributing to visual fatigue

® Constitutional: depending on the generalstate of the health of the individual
® Ocular: local effects specific to the eyes

® Environmental: depending on the iluminance requirements for the task.

Assessing lighting in the workplace
Check that lighting in the workplace:

® |s suitable for the environment and type of work

® Provides sufficient light (iluminance on the task)

® Allows people to see properly and discriminate between colours

® Does not cause glare, flicker, or stroboscopic effects

® Avoids the effects of veiling reflections

® Does not result in excessive difference in illuminance within an area, or between adjacent areas
® |s suitable to meet special needs of individuals

® Does not pose a health and safety risk itself

® |s suitably positioned so that it can be properly maintained or replaced

® |ncludes, where necessary, suitable and safe emergency lighting.

Light and lighting 2. Measurement and control

Measuring equipment

® Photometers (luminance meter): photocell devices, for workplace measurements should have a range 0-2500 lux
® Hagner Universal Photometer: measures luminance or brightness of light given off or reflected froma surface

e Daylight factor meters

Minimum light levels

The illuminance needed depends on:

® How much detail needs to be seen
® The age of the worker

® The speed and accuracy required of the task

Table 1.2 shows typicalilluminances for different types of work. Recommended lighting levels are detailed in the CIBSE code of lighting (2002).

Large differences in iluminance between work and adjacent areas may cause visual discomfort. To minimize glare, the ratio of task to immediate surround
to background surround emission should be 10:3:1.

Managing lighting hazards

The following procedures should be considered:



® C(Clean lamps and luminaires regularly

® Remove obstructions

® Provide locallighting

® Change luminaires to give wider light distribution

® (Change workstation surface fromshiny to matt finish
® Reposition sources of brightness

® Avoid fluorescent lighting

® [ncrease number of luminaires

® Minimize glare and stroboscopic effects

® Ensure light levels falling on a surface are of the correct intensity

Relevant legislation

® Workplace (Health, Safety and Welfare) Regulations 1992
® Provision of Work Equipment Regulation 1998
® Electricity at Work Regulations 1989

® Health and Safety (Display Screen Equipment) Regulations 1992

Further reading

Smith NA (2000). Lighting for Health and Safety. Butterworth-Heinemann, Oxford.
Lighting at Work (1997). HSG38. HSE Books, Sudbury.

CIBSE (Chartered Institute of Building Services Engineers) (2002). Code of Lighting.

Table 1.2 Typical illuminance levels

Typical location/type of work Typical illuminance (lux)
Corridors 20-50
Construction site, loading bays, bottling plant 50-100
Kitchen, factories assembling large components 100-200
General offices 200-500

Drawing offices, electronic assembly industry, textile production 500-700




H Operating theatres HH 10 000-50 000 H

Radiation
Classification

lonizing radiation
lonizing radiation is defined as radiant energy that produces ionization of matter through which it passes. Examples of ionizing radiation include alpha
particles, beta particles, electromagnetic radiation (X-rays, gamma rays), and neutrons.

Non-ionizing radiation
Non-ionizing radiation makes up most of the low-energy (longer-wavelength) component of the electromagnetic spectrum including radio waves,
ultraviolet, visible, and infrared light, lasers (see p. 26), and microwaves.
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Fig. 1.2 Spectrum of radiation

lonizing radiation 1. Units and limits

Routes and sources of exposure

® The hazard fromionizing radiation can arise from:

e the uniformirradiation of the whole body or part of the body (external radiation)

® irradiation due to inhaled or absorbed radioactive material, which may concentrate in organs and tissues (internalradiation).

® Natural (background) radiation arises fromseveralsources, including radiation from materials in the earth’s crust (e.g. radon in granite strata),
radioactive aerosols, and gases in the atmosphere. The largest dose of radiation, approximately 87% of the total, received by a person living in the UK

is due to natural background radiation. Typically, this can amount to 200 pSv per year.

Health effects

® Damage sustained by an irradiated individualis termed ‘somatic’ effects. That passed on to descendants is called the ‘hereditary’ effect.

® Stochastic effects are those for which risk increases progressively with dose received, but there is no detectable threshold (e.g. induction of
carcinogenesis).

e Deterministic effects are those that will not occur untila certain threshold of dose has been received (e.g. cataract of eye lens).

Units: absorbed dose, dose equivalent, and dose rate

Absorbed dose



This is the measure of energy deposition in any irradiated material by all types of ionizing radiation, and is expressed as the energy absorbed per unit mass
of material. The unit of absorbed dose is the gray (Gy):

1 Gy = 1 J/kg of energy deposition.

Dose equivalent

In biologicalsystems the same absorbed dose of different types of radiation produces different degrees of biological damage. To take account of this, the
absorbed dose of each type of radiation is multiplied by a Q factor, which reflects the ability of the particular radiation to cause damage. The dose
equivalent has the unit sievert (Sv) which is related to the gray as follows:

dose equivalent (Sv) = absorbed dose (Gy) x Q.

Dose rate

This is the amount of ionizing radiation absorbed in unit time and is expressed as microsieverts per hour (uSv/h). Statutory dose limits for UK workers are
expressed in millisieverts per year (mSv/year).

Dose limits
® Dose limits are recommended by the International Commission on Radiation Protection (ICRP), with the aim of preventing non-stochastic
(deterministic) effects and limiting stochastic effects. Table 1.3 summarizes the dose limits recommended in ICRP60.

e The ICRP recommends no special occupational limits for women who are not pregnant. Once pregnancy has been declared, the ICRP recommends that
the dose to the surface of the woman's abdomen should be restricted to 1 mSv.

® The current dose limits for UK workers are published in the lonizing Radiation Regulations 1999 and are shown in Table 1.4.

Table 1.3 ICRP 60 dose limits

Dose limits

Svic:]lf;;gn 50 mSv in any 1 year period but no more than 100 mSv in any 5 year period (implied annual dose of 20 mSv/year)
General 1 mSv/year, although in special circumstances a higher effective dose is allowed in a single year, but the average dose
public must not exceed 1 mSv/year during the person's lifetime

From ICRP Publication 60, 1991.

Table 1.4 UK annual dose limits (mSv)

Annual dose limits

Whole body Individual organs Lens of the eye

Radiation workers 20 500 150

Trainee (under 18) 6 150 50



Employees who are not radiation workers 6 50 15

Others, including members of the public 1 50 15

The dose limit to the abdomen of a woman of reproductive capacity is 13 mSv in any consecutive 13-week period. The dose limit to the
abdomen of a pregnant woman must not exceed 10 mSv during the period of pregnancy. The dose limit to the fetus once pregnancy has been
declared is 1 mSV during the period of the pregnancy. From lonizing Radiation Regulations 1999.

lonizing radiation 2. Instrumentation and measurement

External sources

® Area monitoring (e.g. when checking effectiveness of controls and during commissioning of new processes). Examples of instruments include Geiger-

Muller tube and scintillation detector.

® Personal monitoring for externaldose:

e whole body monitoring (film badge, thermoluminescent dosemeter, direct reading dosemeters)

® extremity dose monitoring (thermoluminescent monitors, e.g. finger strap monitor)

Internal sources

e Surface contamination monitoring in the work area and on the worker's skin, and clothing. Portable and fixed monitors are also used to check
contamination on clothing before leaving a controlled area.

® Airborne sampling: as with dusts, certain types of radiation can be sampled on filter paper using a high volume sampler. Particulate or gaseous activity

is then measured by scanning the filter for radioactivity using a counter. Radioactive gases can also be collected using a sampling bag or chamber.

® Biological monitoring: totalabsorbed dose is determined in special cases by measuring blood, urine, or hair samples (e.g. thyroid monitoring for iodine

workers).

Instruments

A wide range of instruments are available. Instruments are based on several types of detectors (gas ionization, solid state detectors, change in chemical

systems, and neutron activation) used to quantify incident radiation as a count, dose rate, and accumulated dose. Monitors fallinto three categories.

® Installed (fixed) monitors are used to monitor personal contamination, general radiation, and air contamination levelin the working environment.
® Portable (battery operated) monitors used to measure levels during specific operations and for contamination surveys.

® Personal monitors, worn by the worker, give the instant dose received.

Instruments for personal monitoring

Film badges

e Used to monitor external sources such as X-rays, gamma rays, and high-energy Beta-emitters (e.g. phosphorus 32)
® One badge usually lasts one week

e Filmis developed and analysed for accumulative dose, i.e. provides an integrated dose for the whole body

® |nexpensive and easily available

® Able to measure different radiation types and energies

® Developed film can be stored to provide a permanent record, which can be read again at a later date.



Thermoluminescent dosemeters

e Can measure over a wide range for both whole body and extremity (finger) monitoring
® Popular dosemeter for personal monitoring, as it is smalland its analysis can be performed quickly and automatically
® Not as sensitive to the effects of heat and humidity as film badges

® Dose information is destroyed at readout, unlike film badges.

Direct reading instruments

® Use for direct measurement of X-rays or gamma rays

® Self-indicating pocket dosemeter (size of a fountain pen) is useful for measuring doses in situations where the dose rate is high, allowing a continuous
watch to be kept on the rate of accumulation of dose

e Direct reading instruments must be calibrated with known dose levels

® Can lose sensitivity with leakage, and tend to be insensitive to low radiation.

lonizing radiation 3. Exposure control

General requirements

® Demarcating specific areas and classification of personnelbased on their radiation exposure. For those workers designated ‘classified’, personal
dosemetry and health surveillance is required under lonizing Radiation Regulations 1999.

® Appointing a radiation protection adviser (RPA) and radiation protection supervisors (RPS).

® Arrangement for waste disposal, monitoring exposure, and training on safe work practices and precautions.

Control of external exposure

Exposure to externalionizing radiation can be reduced by time, distance, and shielding.

® Time: reduce handling time to a minimum.

e Distance: arrange work so that the distance fromsource to worker is as long as possible. The intensity of point source radiation decreases with
increasing distance, obeying the inverse square law.

® Shield the worker from radiation. Advice can be obtained from manufacturers or the RPA on the type and thickness of shielding necessary.

® Restriction of the strength of any sources to the minimum necessary for the task.

Classification

® Work areas are classified according to the potential level of exposure:

® Uncontrolled area—dose rate is less than 2.5 pSv/h
e Supervised area—dose rate is less than 7.5 pSv/h
® (Controlled area—dose rate can exceed 7.5 pSv/h

® Restricted area—dose rate can exceed 2.5 pSv/h

e C(Classified person: employee who is likely to receive an effective dose in excess of 6 mSv/year

Relevant legislation

® |onizing Radiation Regulations 1999
® |onizing Radiation (Medical Exposure) Regulations 2000

® Radiation (Emergency Preparedness and Public Information) Regulations 2001

Further reading



Ashton I, GillLFS (2000). Monitoring for Health Hazards at Work. Blackwell Science, Oxford.

Health and Safety Commission (2000). Work with lonizing Radiation.

The lonizing Radiations Regulations (1999). Approved Code of Practice and Guidance L121. HSE Books, Sudbury.

http://www.hse.gov.uk/radiation/ionising/index.htm

Non-ionizing radiation 1. Electromagnetic fields (EMF)

EMF radiation is too weak to break the bonds that hold molecules in cells together, and so it does not produce ionization. Effects on the body depend on
the frequency and magnitude of EMF. Low frequency radiation (ELF) passes through the body. Electrical ELF builds up static current on the surface of the
body. Magnetic ELF sets up a localized flow of current in the body. Radiofrequency (RF) radiation is partially absorbed, penetrating a short distance into
tissues, and can give rise to localized heating.

Sources of exposure (occupational and environmental)

Static and low-frequency fields (ELF)

® Electrical power lines
® Household electrical appliances

e Computers

High-frequency or radiofrequency fields (RF)

® Radar

® Radio and television broadcast facilities
® Mobile telephones and their base stations
® [nduction heaters

® Anti-theft devices

Health effects of EMF

e ELF has been classified by the IARC as a possible carcinogen for childhood leukaemia in humans, but has not been given a carcinogen notation for any
other cancer. The evidence for childhood leukaemia is inconclusive and there could be other explanations for the association with ELF.

® RF: the balance of evidence suggests that there are no important health effects from RF.

T
‘\m There is currently a high level of public interest and debate regarding exposure to RF (in particular mobile telephone masts) and the focus of
research is on the health effects of long-term low-level exposure.

Exposure guidelines

Countries set their own exposure standards for EMF, the majority of which are based on the ICNIRP.2 These follow the precautionary principle in setting
separate limits for occupational and public exposure. They cover frequencies in the range 0-300 GHz and are based on short-term acute exposure. In the
UK the National Radiological Protection Board (NRPB) (now part of the Health Protection Agency (HPA)) has defined exposure limits (see further information
and guidance).

Exposure control

Elimination is not usually possible. Control measures include the following:

e Effective enclosure and reflective screens
® (Controlby distance fromsource

® Personal protective equipment


http://www.hse.gov.uk/radiation/ionising/index.htm

Relevant legislation

e Directive 2004/40/EC on the minimum health and safety requirements regarding the exposure of workers to the risks arising from physical agents

]
(electromagnetic fields). This directive willbe translated into UK law, and consultation on the draft regulations is expected in 2007.
http://www.hse.gov.uk/radiation/nonionising /1 84emf. pdf

Further information and guidance

® Advice on limiting exposure to electromagnetic fields. NRPB 2004. 'O
http://www.hpa.org.uk/radiation/publications/documents_of_nrpb/pdfs/doc_15_2.pdf

® |ndependent Expert Group on mobile phones (2000). Mobile Phones and health. IEGMP, c/o NRPB, Chilton, UK.

]
® International Commission on Non-ionizing Radiation Protection (ICNIRP). http://www.icnirp.org/

]
® Establishing a dialogue on risks from electromagnetic fields. WHO 2002. http://www.who.int/peh-emf/publications/risk_hand/en/index.html

B
® The International EMF Project has established a worldwide database of standards. http://www.who.int/peh-emf/standards/en/

Non-ionizing radiation 2. Lasers

Characteristics

® Laser radiation has unique properties: monochromatic, coherent, bright, high irradiance, and focused to deposit intense energy on smallsurfaces.

® Lasers can be operated in two major modes: pulsed and continuous wave.

Health effects

e Visible and IR-A laser beams can be focused to create very high intensity exposures on the retina.
® The effects depend on a number of factors including the wavelength, power, and pulse duration and beam geometry.
® Laser beams produce biological damage by thermal burns, photochemicalinjuries. Visible and IR-A lasers produce retinal damage (see p. 324).

® The retina is most at risk; thermaland photochemical damage may also occur.

® |nadvertent reflections must be avoided so that beams are not redirected in to safe zones.
® Aclassification systemfor lasers has been developed to ensure safe use (summary shown in Table 1.5).
® Medicalsurveillance and training programmes are required for users of class 3 and 4 lasers.

® The ACGIH publishes TLV standards for lasers emissions (ocular and skin exposures) for IR, UV and light exposure arising from viewing a laser beam.

Controls

Controls applied to different laser devices are shown in Table 1.6.

Engineering
The main engineering controlis enclosure, often in the form of interlocked rooms. Remote interlocks can make up safety chains covering a large area.

Administrative
Administrative controls are used during set up and maintenance. These include designated zones, authorisation and warning signs.

Personal protective equipment

Laser protective goggles must be selected to ensure that they are of appropriate optical density for the type (wavelength) of radiation encountered and
its severity. Lenses are glass or plastic. Glass lenses are heavier, but offer more resistance to direct strikes and let through more light. Glass is often used
when average laser power >100 mW.

Further reading


http://www.hse.gov.uk/radiation/nonionising/l184emf.pdf
http://www.hpa.org.uk/radiation/publications/documents_of_nrpb/pdfs/doc_15_2.pdf
http://www.icnirp.org/
http://www.who.int/peh-emf/publications/risk_hand/en/index.html
http://www.who.int/peh-emf/standards/en/

American Conference of Government Industrial Hygienists (1990). A Guide to Control of Laser Hazards. ACGIH, Cincinnati, OH.

Table 1.5 Classification of lasers and hazards

Class Specification and hazard

1 Low power, inherently safe or safe by virtue of protective feature incorporated in design

No hazard to eye or skin

2 Lower power (=1 mW),

Visible radiation.

Eye protection afforded by aversion responses

No injury to skin

3A Low/medium power laser, output power <5 mW

Visible radiation

Hazardous when viewed using opticalinstrument

No skin hazard

3B Output power <0.5W

Visible and invisible radiation emitted

Capable of causing eye injury and skin burns




4 Most hazardous, high-power device

May cause immediate injury to skin and eyes

Exposure to diffuse reflections may be hazardous

Table 1.6 Control measures for lasers

Protective measure

Laser class

Remote interlock NR Connect to door

Key control NR Remove key when laser not in use
Beam attenuator NR Prevent inadvertent exposures
Emission indicator NR Indication required

Warning signs NR Provide signs plus precautions

Beam termination NR Terminate beam

Specular reflection NH Care required Prevent unwanted reflections

Eye protection

No special precautions

Special precautions required

Protective clothing

No special precautions Sometimes required

Recommended

Training

Not necessary Required for allusers




NR = not required. Ashton & Gill, Monitoring Health Hazards 1e. Copyright (2000).

By permission of Blackwell Publishing.

The thermal environment 1. Thermal balance and instrumentation

Definitions and principles

® Heat stress is the net thermal load to which a worker may be exposed.

® Heat strain is the response (physiological and behavioural) resulting from the applied heat stress.

Heat balance

® The body core temperature must be regulated to remain typically at 37 + 0.5°C. Below 31°C leads to loss of consciousness and death. Above 43°C leads
to failure of the thermoregulation mechanism.

® Heat balance between the human body and its surroundings can be expressed as the equation
M=+K+C+R-E

where M is the rate of metabolic heat production (see Table 1.7 p. 29 for typical values for different activities), K, C, and R are gain or loss of heat by
conduction, convection, and radiation, respectively, and E is the evaporative heat loss fromskin and respiratory tract.

e The heat balance is affected by work performed and the rate of change in the store of heat in the body.

Health effects

® Exposure to high temperature: heat stroke, heat syncope, heat exhaustion, heat fatigue and prickly heat, cataract, susceptibility to other disease
(e.g. cardiovascular).

® Exposure to low temperature: hypothermia is a condition of low core temperature, and is clinically defined as a deep body temperature below 35°C.

Occupations at risk

Work activities which may lead to heat stress include: handling molten metal, metalrefining, glass-making, boiler and furnace maintenance, mining and
tunnelling, firefighting, and outdoor work in hot climates.

Instrumentation

Instruments for measuring individual environmental parameters including air temperature, air velocity, radiant temperature, and relative humidity.

® Dry bub thermometers or electric thermometers.
o Wet bulbb thermometer: dry bulb covered in a clean cotton wick wetted with distiled water.

® Psychrometers: consist of wet and dry bulb thermometer mounted in a frame. Two types: the sling and the aspirated. Used to determine the relative
humidity.

® Globe thermometer: mercury-in-glass thermometer with its bub in the centre of a matt black sphere or globe.

® Kata thermometer: used for measuring air velocities less than 0.5 m/s.

Integrated electronic instrument

e Static instruments: electronic instruments (Fig. 1.3) providing a single value for wet bul globe temperatures and air velocities.

® Personal heat stress monitors (Fig. 1.4): (WBGT) signals from various sensors including heart rate and temperature fed into a data logger which
calculates a strain index. The monitor can be set for different age ranges and clothing. An audible alarm, indicating if preset warning and action levels
are exceeded, is usually fitted.



Table 1.7 Metabolic rates for different activities

Activity Typical rate (W)
Sitting 75
Light work 160
Waling 280
Heavy work 450-650

Fig. 1.3 Electronic WBGT instrument




Fig. 1.4 Heat stress monitor

The thermal environment 2. Heat stress indices

A number of heat stress indices have been developed for different industries, with the aim of preventing the deep body temperature from exceeding 38°C.

Classification of heat stress indices

Empirical and direct indices
Wet bulb temperature, effective temperature (ET), corrected effective temperature (CET), wet bulb globe temperature (WBGT).

Analytical indices

Required sweat rate, heat stress index, predicted 4 hour sweat rate.

Wet bulb globe temperature
The WBGT is the most widely accepted heat stress index; it is covered in the ACGIH list of threshold limits and in BS EN 27243.

WBGT is calculated as follows:

for indoor use WBGT =0.7WB +0.3 GT
or

for outdoor use WBGT =0.7 WB +0.2 GT + 0.1 DB

where WB is the wet bulb temperature (natural), GT is the globe thermometer temperature, and DB is the dry bulb temperature.

Table 1.8 shows reference WBGT values. Using the recommended maximum WBGT guidance values, work-rest regimes can be established for different work
rates for both unacclimatized and acclimatized individuals. If the measured values are greater than the values in Table 1.8 or symptoms related to heat
stress are reported, further analysis is required.

» The measured WBGT should be corrected for clothing. The ACGIH gives correction factors for different clothing regimes and examples of activities for
different metabolic rate categories.

Acclimatization

Acclimatization is a set of physiological adaptations. Full heat acclimatization requires up to 3 weeks of physicalactivity under the heat stress conditions
expected in the work environment. During acclimatization, the ability of the body to sweat is increased and the amount of sweat produced is also
increased. The salt content of sweat declines, avoiding sodium deficiency.

Table 1.8 Reference values for WBGT (°C) heat stress index




Acclimatized Unacclimatized

Work demands Light Moderate Heavy Very heavy Moderate Heavy Very heavy
100% Work 29.5 27.5 26 25 22.5 ‘
75% Work 30.5 28.5 27.5 26.5 24.5
25% Rest
50% Work 31.5 29.5 28.5 27.5 28 26.5 25
50% Rest
25% Work 32.5 31 30 29.5 29 28 26.5
75% Rest

Assumes 8 hours working day in 5 day work week, based on operator wearing light summer clothing.

"Because of the physiologicalstrain associated with very heavy work WBGT values not recommended. Physiological monitoring should be
used. From American Conference of Government Industrial Hygienists, (ACGIH®), 2005 TVLs® and BEIs® Book. Copyright 2005. Reprinted
with permission.

Risk control: reducing heat strain

® Planning of work, e.g. maintenance work

® Modifying the environment: controlat source, ventilation, air conditioning and air movement, evaporative cooling, and radiant shields and barriers
o Worker: medical preselection and acclimatization

® Managerial: work-rest regimes, training and supervision, selection of appropriate controls

® Protective clothing: ice-cooled jackets, air-cooled suits

Relevant legislation
Workplace (Health, Safety and Welfare) Regulations 1992

Management of Health and Safety at Work Regulations 1999

Further reading

BOHS (British Occupational Hygiene Society) (1996). The Thermal Environment, 2™ edn. BOHS Technical Guide No.12, BOHS, Derby.




Parsons KC (2003). Human Thermal Environment, 2™ edn. Taylor & Francis, London.

Youle A (2005). The thermal environment. In: Harrington JM, Gardener K, eds. Occupational Hygiene, 3" edn. Blackwell Science, Oxford.

5]

http://www.hse.gov.uk/temperature/information/heatstress.htm

The thermal environment 3. Cold stress

Health effects

e The primary physiological responses to cold exposure are peripheralvasoconstriction and increase in metabolic heat production by shivering.

e Effects of cold include hypothermia (systemic) and localized tissue damage.

Risk assessment

® The main climate factors for cold stress are air temperature and air speed. As the difference between skin and ambient temperature increases and/or
the air speed increases, the rate of heat loss from exposed skin increases

e Awind chillindex (equivalent chill temperature) has been developed for different combinations of air temperature and speed (Table 1.9).

® The equivalent chill temperature is used when estimating the combined cooling effect of wind and low air temperature on exposed skin or when
determining clothing insulation requirements to maintain core temperature above 36°C. The modelis based on exposed flesh, but is a useful first
approximation of cold stress

Risk control

® For exposed skin, continuous exposure should not be permitted when the equivalent chill temperature is -32°C.

e |f air temperature falls below 16°C for sedentary, 4°C for light, or -7°C for moderate work, gloves should be used by workers.

® |f fine work is performed with bare hands for more than 20 minutes in an environment below 16°C, provision should be made to keep hands warm.
e Totalbody protection is required if work is performed in an environment at or below 4°C.

® The ACGIH recommends that protective measures should be introduced when air temperature is less than 5°C. The equation below can be used to
estimate the amount of clothing insulation (1 clo) required for a specific task in a given air temperature (T in degrees celsius) and metabolic rate (M in
watts).

Clo=11.533 - T)/M.

® When cold surfaces below -7°C are within reach, a warning should be given to prevent inadvertent contact with bare hands.

Table 1.9 Wind chill equivalent temperature (°C)

Dry bulb air temperature (°C)

Wind speed (m/s)



http://www.hse.gov.uk/temperature/information/heatstress.htm

4 9 16 -23 30 -36 43 50 -57
6 14 21 -29 -36 43 50 58 -65
8 16 24 -32 -40 47 55 63 -71
10 -18 -26 -34 -42 -51 -59 -67 -76
12 -19 -28 -36 -44 -53 -61 -70 -79
16 -21 -30 -38 -46 -55 -64 -73 -82

-1 to -31 Little danger in less than 1 hour with dry skin

-32 to -58 Increasing danger: exposed flesh may freeze within 1 minute

-59 to -100 Greater danger: Flesh may freeze within 30 seconds

Relevant legislation

® Workplace (Health, Safety and Welfare) Regulations 1992

® Management of Health and Safety at Work Regulations 1999.

Further reading

BSI (British Standard Institution) (1998). Ergonomics of the Thermal Environment -Guide to the Design and Evaluation of Working Practices for Cold
Indoor Environment, BSI BS 7915.

BOHS (British Occupational Hygiene Society) (1996). The Thermal Environment, 2nd edn. BOHS Technical Guide No.12, BOHS, Derby.

The thermal environment 4. Thermal comfort
Definition

® Thermalcomfort is defined as ‘that condition of mind which expresses satisfaction with the thermalenvironment’ (BS EN I1SO 7730).

e Thermalcomfort depends on a range of environmental and personal factors. In workplaces thermal discomfort may only occur when heating ventilation
and air conditioning systems either break down or do not work as intended.

e Thermalcomfort can affect overallmorale: complaints may increase and productivity may fall. Most problems arise when individuals are not able to
adapt to their work environment. Localized discomfort can also occur, e.g. due to vertical temperature gradients.



Assessment of thermal comfort

® Subjective evaluation of thermalcomfort involves asking individuals to indicate their thermalsensation on a rating scale, e.g. the ASHRAE scale (BOHS
1996)

-3 Cold

-2 Cool

-1 Slightly cool
0 Neutral

+1 Slightly warm
+2 Warm

+3 Hot

® Objective measurement of the physicalenvironment can be made following methods proposed by Fanger (1970) which form the basis of 1SO 7730,
Moderate Thermal Environments. These methods predict the average vote on the above scale, i.e. predicted mean vote (PMV) for a group, and the
percentage of persons dissatisfied (PPD) with the work environment. The PMV/PPD index has been adopted as a European Standard.

® Assessment of thermal comfort should compare the objective measurements with the subjective evaluation for the defined group and their work
environment.

Relevant legislation
Workplace (Health, Safety and Welfare) Regulations 1992

Management of Health and Safety at Work Regulations 1999
Further reading

Fanger PO (1970). Thermal Comfort. Danish Technical Press, Copenhagen. BOHS (British Occupational Hygiene Society) (1996). The Thermal
Environment, 2nd edn. BOHS Technical Guide No.12, BOHS, Derby.
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Chapter 2

Chemical Hazards

Classification of chemical hazards

Table 2.1 shows the classification of chemical substances, together with processes that generate them. The approximate particle size ranges are also
shown, expressed as microns (Um). A person with normal eyesight can detect individualdust particles as smallas 50 pmin diameter.

Relevant legislation

e The principal regulations dealing with the classification of hazardous substances are the Chemical (Hazard Information and Packaging for Supply)
Regulations 2002 (known as CHIP). Much of the CHIP's technical details are in two documents defined in the Regulations:

e the Approved Supply Lists (ASL) give obligatory classifications and labels for several thousand commonly supplied substances.

e the Approved Classification and Labelling Guide (ACLG) gives rules for classifying and labelling chemicals that are not listed in the ASL.

e Substances hazardous to health in the UK are defined under the Controlof Substances Hazardous to Health (COSHH) Regulations 2002. A substance
hazardous to health need not be a single substance, but also includes mixtures of compounds, micro-organisms, allergens, etc.

® Anew European Law on chemicals, REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) came into force on 1st June 2007.
Regulation (EC) No 1907/2006. Under REACH it is a requirement for manufacturers or importers of substances to register with the Central European
Chemical Agency (ECHA). REACH gives greater responsibility to industry to manage the risks from chemicals and to provide safety information on

substances. M http://www.hse.gov.uk/reach/index.htm "™ http://ec.europa.eu/environment/chemicals/reach/reach_intro.htm

Annotations used in this chapter

e (Carc—capable of causing cancer and/or heritable genetic damage (includes substances with the risk phrases R45, R46, and R49)
® Sen—capable of causing occupationalasthma (includes substances with risk phrases R42 or R42/43)

® SK—can be absorbed through the skin

Risk phrases for chemical substances are given in Appendix 8, and the IARC list of group 1 carcinogens is given in Appendix 9. ALMDHS sampling and analysis

. .
methods are available at "™ http://www.hse.gov.uk/pubns/mdhs/index.htm

Further information

L

Approved Classification and Labelling Guide. Chemical (Hazard Information and Packaging for Supply) Regulations (2002). HSE Books, Sudbury.

Table 2.1 Classification of aerosols

Type (size Description Examples: processes/substances
range)
Gases arising fromelectrical arc welding, accidental
Gases Formless fluids which expand to occupy the space or chemical mixing of chemicals, combustion processes,
enclosure in which they are confined biodegradation, e.g. carbon monoxide, hydrogen

sulphide, methane

Volatile forms of substances that are normally in the solid Solvents used in degreasing, cleaning, paints, vanishes,


http://www.hse.gov.uk/reach/index.htm
http://ec.europa.eu/environment/chemicals/reach/reach_intro.htm
http://www.hse.gov.uk/pubns/mdhs/index.htm

Vapours or liquid state at room temperature and pressure plastics and rubber manufacture, e.g. toluene, xylene,
acetone, n-hexane
EUS::O(J '00 Solid particles made airborne by the mechanical Generated by cutting, handling, grinding, crushing,
p(r)n) : disintegration of bulk solid material abrasion, and transportation
Inhalable
dust Fraction of totalairborne particles that are inhaled
(0.05- through the nose and/or mouth Wood dust, cement dust, flour dust
200.0 pm)
Respirable . . .
Fraction of airborne particles that penetrate the - .
d(l;sots_ unciliated airways of the lung (alveolar region) where gas Slhcta.’ l(;oaldust, pulverized fuel ash, ferrous foundry
(©. exchange occurs particles
10.0 ym)
Respirable particles have a median aerodynamic diameter
of ~4 pmwith a cut-off of 10 pm
Fumes Formed when material from a volatilized solid condenses in . . . . . .
(0.01-1.0 cool air. The solid particles formed are extremely fine Ilrjssec;xflj;,elron oxide, welding, soldering, diesel, and
pm) (usually <1.0 pmin diameter).
In most cases the hot vapour reacts with air to form
oxides
Fibres Respirable fibre is defined as a fibre >5 pmin length, with a Asbestos or machine-made sources including glass wool,
length to width ratio of at least 3:1 and a diameter <3 pm rock wool, and ceramic fibre
Smoke . - - L .
Aerosol of solid or liquid particles, <0.1 pmin size resulting -
L?ﬁ?q 0 fromincomplete combustion of carbonaceous materials Carbon or soot particles
Mists Suspended liquid droplets generated by condensation of
(0.01-20 liquids from the vapour back to the liquid state or by Acid and alkali mists, metal working fluids, paint spraying
n']) breaking up a liquid into dispersed state, e.g. splashing or mist
H atomization
Coal dust

General substance information

® Exposure to coaldust is regulated under the Coal Mines (Respirable Dust) Regulations (RDR) 1975. A consultation process is currently under way

]
following which it is proposed to replace RDR. See http://www.hse.gov.uk/consult/condocs/cd194.htm

e Occupational exposure limit:



http://www.hse.gov.uk/consult/condocs/cd194.htm

® RDR allows variable exposure to ‘permitted amounts’ depending on factors including the nature of the mine and previous exposure measurements.
e Proposed changes to limits are: 3 mg/m? for respirable dust, 0.3 mg/m? for quartz in respirable dust weighted over a 40 hour week.
® Hazard classification and risk phrases: these are currently under review.

® Physical properties: carbonaceous mineral dust with numerous other minerals, notably crystalline silica (quartz). Quartz content may reach or exceed
10% of the respirable mass. General mineral composition and physical properties (e.g. hardness) are highly variable.

Uses/occurrence

Exposure occurs during mining and processing of coal.

Key health effects

® Most important effect is pneumoconiosis. The quartz content of freshly generated particles accelerates progression of the disease (see pp. 50, 256).

® (Coaldust is also a risk factor for emphysema and chronic bronchitis (see p. 246). However, other exposures (particularly cigarette smoke) are
confounding factors.

® Health surveilance is mandatory under RDR for ‘significantly exposed’ workers:
® symptom questionnaires.
® Spirometry.

® chest X-rays, (diagnostic value of X-rays to be balanced against radiation risk).

Measurement

® MDHS 14/3 Pumped respirable dust sample on to filter, gravimetric.

® MDHS 101 Pumped respirable dust sample on to filter, quartz analysis by IR spectroscopy or X-ray diffraction (XRD).

HSE publications
EH59 Respirable Crystalline Silica. 1SBN 0717614328.

P.42
Cotton dust

General substance information

Cotton dust is defined by the HSE as ‘the cellulose fibre that grows inside the seed pods (or bulbs) of the cotton plant’. For purposes of exposure
monitoring, HSE defines cotton dust as ‘the handling of raw and waste cotton including blends containing raw or waste cotton’.

® The folowing are excluded:

e dust from weaving, knitting, braiding, and subsequent processes.
e dust frombleached or dyed cotton.

e dust from finished articles, e.g. garments.

e Occupational exposure limit (as inhalable dust): WEL, 8 hour TWA of 2.5 mg/m?.

® Hazard classification and risk phrases: currently no classification.

Physical properties: organic fibrous matter.

Uses/occurrence

Manufacture of cotton and cotton-based products.

Key health effects

Byssinosis (‘cotton worker's lung’), an asthma-like condition thought to be immunologicalin origin although the causalagent is unknown (see p. 236).

Measurement

® MDHS 14/3 Pumped inhalable dust sample on to filter, gravimetric.



P.44
Flour dust

General substance information

Defined by HSE as ‘finely ground particles of cereals or pulses (including contaminants) that result fromany grinding process and from any subsequent
handling and use of that ‘flour’. Any additives are included only where they have been added to the final product mix’.

e Occupational exposure limit (as inhalable dust): WEL, 8 hour TWA of 10 mg/m?; STEL of 30 mg/m?.
® Hazard classification and risk phrases: Sen. Limit values are currently under review by HSE.

® Physical properties: organic dust, may be contaminated with bacterial debris.

Uses/occurrence

Exposure occurs widely across the food industry in bakeries and prepared foods. Key tasks include handling raw material (bagging, weighing, sieving, etc.)
product mixing, production, and cleaning and maintenance.

Key health effects

® Acute effects: eye irritation, irritation of mucous membranes.

® Asthma: flour and grain dust currently account for 8% of the incidence of occupationalasthma. Although not clearly understood, high short-term
exposures are thought to be of significance (see p. xx).

Measurement

® MDHS 14/3 Pumped inhalable dust sample on to filter, gravimetric.

HSE publications

FIS13 Priorities for Health and Safety in the Flour and Grain Milling Industries (free).
EH72/11 Flour dust. Risk Assessment Document. ISBN 071762479X.

P.46
Grain dust

General substance information
Defined by HSE as ‘dust arising from the harvesting, drying, handling, storage or processing of wheat, oats, maize and rye, including contaminants’.

e Occupational exposure limit (as inhalable dust): WEL, 8 hour TWA of 10 mg/m?>.
® Hazard classification and risk phrases: Sen.

® Physical properties: organic dust may be contaminated with bacterial debris.

Uses/occurrence
Exposure occurs in flour mills, animal feed manufacture/handling, and the transport of buk grain.

Key health effects

® Acute effects: eye irritation, irritation of mucous membranes.
e Asthma: flour and grain dust currently account for 8% of the incidence of occupationalasthma (see p. 232).

® Extrinsic allergic alveolitis (farmer's lung) may occur where fungalspores are present (see p. 240).

Measurement

® MDHS 14/3 Pumped inhalable dust sample on to filter, gravimetric.



HSE publications

® AS5 Farmer's Lung (free).

® AIS3 Controlling Grain Dust on Farms (free).

® FIS13 Priorities for Health and Safety in the Flour and Grain Milling Industries (free).
® INDG140 Grain Dust in Non-agricultural Workplaces (web only).

e EH66 Grain Dust. ISBN 0717615359.

P.48
Wood dust

General substance information

Wood dust is designated as hardwood (from deciduous trees) or softwood (from coniferous trees).

e Occupational exposure limit, hardwood and softwood dust (as inhalable dust): WEL, 8 hours TWA of 5 mg/n?.

® Hazard classification and risk phrases.
® Hardwood dust: Carc, Sen. Limit values are currently under review by HSE. NB. No toxicological classification for individual species.
® Softwood dust: Sen. Limit values are currently under review by HSE.

® Physical properties: organic dust. May contain other matter present in wood products, e.g. binders, coatings.

Uses/occurrence

Exposure may occur in any process involving the working of wood, chipboard, and fibreboard, including forestry, sawmilling, joinery, construction, and

furniture making. The type of activity determines the nature of exposure (work intensity, type of dust, magnitude of exposure, and particle size
distribution).

Key health effects
See pp. 232, 268, 276.

® Dermatitis: may cause contact or allergic dermatitis.
® Asthma: many reports of asthmatic and other respiratory symptoms

® Other respiratory effects fromchronic exposure:

® alteration in nasal mucosa
® reduced mucociliary clearance (furniture industry)

® anosmia.
® Cancer: carcinogenic risk appears to be confined to workers in the furniture industry with heavy use of hardwoods.

® Excess adenocarcinoma of nose and sinus cavity.

e Some evidence of excess lung cancer but confounding effects of

a. exposure to other occupational agents and cigarette smoke and

b. high historical exposures.

Measurement

® MDHS 14/3 Pumped inhalable dust sample on to filter, gravimetric.

HSE publications

® HSG172 Health and Safety in Saw Milling. A Run of the Mill Business? ISBN 0717614026.
® EH65/22 Softwood Dust. Criteria Document for an OEL. ISBN 071761087X.

® WIS1 Wood Dust Hazards and Precautions (free).



® WIS6 COSHH and the Woodworking Industries (free).

® WIS14 Selection of Respiratory Protective Equipment Suitable for Use with Wood Dust (free).
® WIS24 LEV Dust Capture at Sawing Machines (free).

® WIS25 LEV Dust Capture at Fixed Sanding Machines (free).

® WIS26 LEV Dust Capture at Fixed Drum and Disc Sanding Machines (free).

® WIS30 Toxic Woods (free).

® WIS33 Health Surveillance and Wood Dust (free).

Crystalline silica (quartz)

General substance information

e Occupational exposure limit: WEL, 8 hour TWA of 0.3 mg/m?. Limit values are currently under review by HSE.

® Hazard classification and risk phrases: currently no classification.

Uses/occurrence

Most important sources of exposure are quarries, mines, ferrous foundries, construction, stone masonry, and the ceramics, heavy clay, and brick-making
industries.

Key health effects

e Silicosis: usually slow onset over many years or ‘acute silicosis’ following high levels of exposure over 1-2 years.
® Lung cancer: IARC Group 1, carcinogenic to humans. Possible synergistic effect with smoking.

® Other respiratory effects: some evidence that exposed workers may have an excess of tuberculosis, bronchitis, and emphysema. The role of smoking
and the causal mechanisms are unclear.

e Other effects: an excess of autoimmune, immunological, and renaldisease has been reported.

Measurement

® MDHS 101 Pumped respirable dust sample on to filter, analysis by IR spectroscopy or XRD.

HSE publications

® HSG37 Control of Respirable Crystalline Silica in Quarries. ISBN 0118856804.
® EH59 Respirable Crystalline Silica. 1SBN 0717614328.
® EH74/2 Respirable Crystalline Silica. ISBN 0717616592.

Asbestos

General substance information
® Asbestos is defined by HSE as a group of ‘naturally occurring silicate minerals’ comprising crocidolite, amosite, chrysotile, fibrous actinolite, fibrous
anthophylite, and fibrous tremolite, or mixtures containing these.

® Exposure is regulated by the Control of Asbestos at Work (CAW) Regulations 2002. Removal must be carried out inside a negative pressure enclosure.
Personal exposure (control) limits cover 10 minute and 4 hour periods. Exceeding a 12 week ‘Action Level’ triggers extra provisions in the CAW
Regulations (see p. 574) including a requirement for health surveillance.

® QOccupational exposure limit: see Table 2.2 In addition, clearance sampling inside the enclosure is also required following removal of asbestos.

® Hazard classification and risk phrases: Carc R45, R48/23

Uses/occurrence

Formerly widely used in lagging for pipes and boilers etc. because of its insulating and fireproofing properties. Also used in asbestos cement pipes, sheets,



and tiles. Now mainly encountered in demolition and renovation operations in UK.

Key health effects

® Asbestosis
® Mesothelioma

® lLung cancer

See p. 248.

Measurement

® MDHS 39/4 Pumped dust sample using specified cowled sampler on to filter, filter visualization, fibre counting by light microscopy of all particles by
graticule area with length >5 pm, width <3 pm, aspect ratio >3.

Table 2.2 Exposure limits for airborne exposure to asbestos
Control limits Action level
10 min continuous (fibres/ml 4 hour continuous (fibres/ml 12 week cumulative (fibre-hours/ml
air) air) air)
Chrysotile 0.9 0.3 96
Allother forms of asbestos (including chrysotile 0.6 0.2 48
mixtures) ’ ’
HSE publications

® HSG227 A Comprehensive Guide to Managing Asbestos in Premises. ISBN 0717623815.

® MDHS 100 Surveying, Sampling and Assessment of Asbestos-containing Material. ISBN 071762076X.

® HSG189/1 Controlled Asbestos Stripping Techniques for Work Requiring a Licence. ISBN 0717616665.

® HSG213 Introduction to Asbestos Essentials. ISBN 071761901X.

® |11 A Guide to the Asbestos (Licencing) Regulations 1983 as Amended.

® |INDG188 Asbestos Alert for Building Maintenance, Repair and Refurbishment Workers. 1SBN 0717612090.
® |NDG223 A Short Guide to Managing Asbestos in Premises. |SBN 0717625648.

e |INDG288 Selection of Suitable Respiratory Protective Equipment for Work with Asbestos. ISBN 0717622207.
® |INDG255 Asbestos Dust kills—Keep your Mask On (free). ISBN 0717616967.

® INDG289 Working with asbestos in buildings (free). ISBN 0717616975.

® MS 13 Asbestos medical guidance note ISBN 071762417X

Machine-made mineral fibre (MMMF)

General substance information

MMMF is defined by HSE as ‘machine-made vitreous (silicate) fibres with random orientation with alkaline oxide and alkali earth oxide content greater than
18% by weight’. Refractory ceramic fibres and special purpose fibres are classified as carcinogenic and have a separate WEL.




e Occupational exposure limit: WEL, 8 hour TWA of 5 mg/m? and 2 fibres/ml. Limit values are currently under review by HSE.
e Hazard classification and risk phrases: currently no classification.

® Physical properties: glass or other mineral fibres in a matted wool-like matrix (glasswool or rockwool). Individual fibres have a diameter of <10 uym, with
median diameter of ~3-4 pm.

Uses/occurrence

MMMF materials have excellent thermaland acoustic insulation, as well as fireproofing, properties, and are widely used in commercial and residential
property and in industry. MMMF materials are highly workable, and exposure may occur during fitting or removal. Depending on the application, and
whether materials are bonded or unbonded, preformed or applied in situ, exposure may be predominantly in the form of relatively coarse matted fragments
or as respirable fibres; hence the dual WEL.

Key health effects

® |rritant: highly irritant to the eyes and skin.

e Cancer: evidence for excess lung cancer is equivocal; may be partly dependent on particle size distribution.

Measurement

® Gravimetric
® MDHS 14/3 Pumped inhalable or respirable dust sample on to filter, gravimetric.
® Fibre counting

e MDHS 59 Pumped, non size-selective dust sample on to filter, filter visualization, fibre counting by light microscopy of all particles length >5 pm,
width <3 pm, aspect ratio >3.

HSE publications

MDHS 59 Man-made mineral fibres. Airborne number concentration by phase contrast microscopy. ISBN 0717603199.

Diesel fumes

General substance information

Diesel fumes are a complex mixture of gases and submicron particulate matter emitted from diesel engines.

e Occupational exposure limit: none.

» Compliance with WELs for individual components may under-assess exposure. The German MAK value of 100 pg/m? for elementalcarbon (see below)
may be useful as a guidance value.

® Hazard classification and risk phrases: currently no classification, but diesel fuel - Carc R40.

® Physical properties: gases include a wide range of compounds, including acrolein, formaldehyde, oxides of nitrogen, and sulphur dioxide (the latter
much reduced by use of low sulphur fuel). Particulate matter is comprised of a carbonaceous core (elemental carbon) with adsorbed semi-volatile
organics, including PAHs and hydrocarbon species (organic carbon).

Uses/occurrence

Exposure arises from work with road vehicles (garages, test centres, bridge or motorway tollbooths) and off-road vehicles (mines, manufacturing and
distribution industry, construction).

Key health effects

® Lung cancer: plausible mechanistic basis for diesel fumes as a carcinogen. However, the epidemiological evidence is weak, confounded by poor
exposure assessment and co-exposure to cigarette smoke and asbestos.

® OQOther respiratory effects: some evidence of a cross-shift decrement in lung function.

® |rritation of mucous membranes, particularly the throat.

Measurement



® MDHS 14/3 Pumped respirable dust sample on to filter, elemental carbon analysis. NB. Assessment against compliance limit for non-specific respirable
dust (4 mg/m?) is inappropriate.

® NIOSH 5040 Pumped submicron sample on to filter in single-stage impactor, elemental carbon analysis.

HSE publications
HSG187 Control of Diesel Engine Exhaust Emissions in the Workplace. I1SBN 0717616622.

Rubber

General substance information
For compliance proposes, HSE have assigned functional definitions to rubber dust and fumes.

® Rubber dust is ‘dust arising in the stages of rubber manufacture where ingredients are handled, weighed, added to or mixed with uncured material or
synthetic elastomers’.

® Rubber fume is ‘fume evolved in the mixing, miling and blending of naturalrubber and rubber or synthetic elastomers, or of natural rubber and
synthetic polymers combined with chemicals, and in the processes which convert the resultant blends into finished products or parts thereof, and
including any inspection procedures where fume continues to be evolved’.

® Occupational exposure limit:

® Rubber dust: WEL, 8 hour TWA of 6 mg/m?. Limit values are currently under review by HSE.
® Rubber fume: WEL, 8 hour TWA of 0.6 mg/m?>. Limit values are currently under review by HSE.

® Where other substances are present in the dust/fume, any WELs for such substances also apply.

® Hazard classification and risk phrases: Carc

Uses/occurrence

Exposure may occur in the production of vehicle tyres, components in the automotive industry and a range of other industries, footwear, and domestic
appliances.

Key health effects

® Cancer: workers in the rubber industry have a risk of excess cancers at a number of sites including the bladder, lung, stomach, colon, prostate, liver
and oesophagus. However, there is a lack of epidemiological evidence to support a causallink at all sites. In particular, complex exposures occurring in
the industry (solvents, plasticizers, accelerators, etc., in addition to polymers) are poorly characterized. Currently, IARC have concluded that
‘sufficient’ evidence exists only for leukaemia and bladder cancer.

® Respiratory effects: emphysema, reduction in lung function, dyspnoea, and chest tightness have allbeen reported. Cases of respiratory sensitization
are attributed to co-exposure to isocyanates.

e Dermatitis: there are severalreports of contact dermatitis among rubber workers. Eczema and vitiligo have also been reported.

® Reproductive effects: studies of pregnancy outcome are inconclusive and are further limited by lack of exposure data.

Measurement

® Rubber dust: MDHS 14/3 Pumped inhalable dust sample on to filter, gravimetric (see MDHS 47/2).

® Rubber fume: MDHS 47/2 Pumped inhalable dust sample on to filter, cyclohexane extraction, gravimetric.

HSE publications
Dust and Fume Control at Rubber Mixing and Milling. ISBN 0717609928.

A New Practical Guide to Complying with COSHH in the Rubber Industry. ISBN 0717613720.
Control of Solvents in the Rubber Industry. ISBN 071761371.
Dust Control in Powder Handling and Weighing. ISBN 0717613704.

Rosin-based solder flux fume

General substance information



® CAS No. 8050-09-7

® Occupational exposure limit.

e Rosin based solder flux fume: WEL, 8 hour TWA of 0.05 mg/m?; STEL of 0.15 mg/m?. NB. Compliance with WELs for other components of the fume is
required as appropriate (e.g. Cd).

® Hazard classification and risk phrases: Sen

Uses/occurrence

Widely used in solder fluxes in the electronics and other industries (also in paper products, adhesives, paints, varnishes, printing inks, plasticizers,
cosmetics, and medical devices). Alternatives to rosin-based fluxes exist, and where these are used, the WEL is not applicable.

Key health effects

® Asthma: rosin is the third most common cause of occupational asthma in the UK (see p. 232).
® OQOther respiratory effects: evidence for reductions in respiratory function are equivocal.

® Dermatitis (see p. 276).

Measurement

® MDHS 83/2 Pumped fume sample (non-size-selective) on to filter, derivatization, GC-FID.

HSE publications
INDG249 Controlling Health Risks from Rosin (Colophony) Based Solder Fluxes. ISBN 0717613836.

EH65/31 Rosin-based Solder Flux Fume. Criteria Document for an OEL. ISBN 0717614417.
INDG248 Solder Fume and You (free).

Welding fume

General substance information

e CAS No. 8050-09-7
® Occupational exposure limit: none for total welding fume.
» Compliance with WELs for components of the fume is required as appropriate (e.g. Cr¥!, Ni, Mn).

® Hazard classification and risk phrases: currently no classification. Check WELs for fume components.

Uses/occurrence

® The most important substrates are mild and stainless steeland their alloys, and aluminium and its alloys. The main types of welding are:

® manualmetalarc (MMA)
e flux cored arc (FCA)
® metalinert gas (MIG)

® tungsten inert gas (TIG).

The composition of fume is determined by the weld metals and the decomposition products of the flux. In general, MMA and FCA are more likely to produce
high levels of fume than MIG or TIG welding. The most important applications are in engineering (e.g. boiler, tank, and vesselassembly), shipbuilding, and
construction.

Key health effects

® Lung cancer: welding of stainless steel has been associated with an increased risk of lung cancer. However, HSE consider there is no significant risk
under present conditions, i.e. in the absence of high historical exposures.

® Asthma: stainless steelis currently not recognized as an asthmagen.



® Acute effects: irritation of eyes and throat, tightness in the chest at higher exposures.

® Associated risks: the production of ozone and the asphyxiant properties of shield gases in confined spaces should also be considered in MIG and TIG
welding.

Measurement
BS EN ISO 10882-1:2001. Sampling of air borne particles (welding fume).

HSE publications
HSG204 Health and Safety in Arc Welding. I1SBN 0717618137.

Oil mist

General substance information

® QOccupationalexposure limit: currently no classification.
® Hazard classification and risk phrases: currently no classification.

® Physical properties: variable composition and viscosity.

Uses/occurrence

Mineral oil-based or water-mix metalworking fluids (WWF) are used in metalworking to reduce friction between machine and workpiece. This reduces wear
on working machine parts and provides a smooth finish. The cutting operation may generate a mist from the fluid, and transfer and splashes may result in
dermal exposure. Exposure to micro-organisms, including endotoxins, and antimicrobials may also occur.

Key health effects

e Dermatitis: irritant and allergic contact dermatitis have been widely reported in exposed workers (see p. 276).

® (Cancer: excess cancers of the larynx, rectum, pancreas, skin, scrotum, and bladder have been reported in exposed workers. However, high historical
dermal and inhalation exposures have now been reduced because of improved control methods and the use of highly refined MWFs that are much
reduced in carcinogenic substances (e.g. polycyclic aromatic hydrocarbons).

® Respiratory conditions: asthma, hypersensitivity pneumonitis, chronic bronchitis, and acute airway irritation have allbeen reported (see pp. 232,
240).
Measurement

e Mineraloil-based MWFs of viscosity greater than 18 mmé/s:
® MDHS 84 Pumped inhalable sample on to filter, gravimetric (after subtraction of cyclohexane soluble matter)
® Water-mix MWFs:

® MDHS 95/2 Pumped inhalable sample on to filter, analysis of marker metal, AA or ICP, and MWF by refractometry

HSE publications

® EH74/4 Metalworking Fluids. Exposure Assessment Document. ISBN 0717617971.
® HSG231 Working Safely with Metalworking Fluids. ISBN 0717625443.
® |NDG365 Working Safely with Metalworking Fluids. A Guide for Employees (free). ISBN 0717625451.

Aluminium

General substance information

® CAS No. 7429-90-5.

® Occupational exposure limit.



e Aluminium metaland oxides in inhalable dust: WEL, 8 hour TWA of 10 mg/m?.

e Aluminium metaland oxides in respirable dust: WEL, 8 hour TWA of 4 mg/m?.

e Aluminium alkyl compounds and soluble aluminium salts: WEL, 8 hour TWA of 2 mg/m?.
® Hazard classification and risk phrases: aluminium akylcompounds only, R14, 17, 34.

® Physical properties: silver malleable metal, mp = 661°C, bp = 2467°C.

Uses/occurrence

® Occurs mainly as alumina or bauxite (ALO;).

e Used in manufacture of alloys, engine and aircraft components, window frames, roofs, food containers, and electrical wires and cables. Also used as a
powder in protective paints and coating. Aluminum can be electrically coated and dyed by anodic coating.

Key health effects

Aluminium metal

® Fibrosis of lungs associated with repeated exposure.

Measurement

® MDHS for other metals may be suitable.

® Alternative method: NIOSH 7300 Pumped inhalable dust sample on to filter, acid digestion, ICP-AES. (NB. Inhalable sampler not specified in method).
Some aluminium compounds may require special preparation.

Arsenic

General substance information

® CAS No. Arsenic metal 7440-38-2.
e Occupational exposure limit. Arsenic and its inorganic compounds, except arsine (as As): WEL, 8 hour TWA of 0.1 mg/ .
e Hazard classification and risk phrases: Carc. Limit values are currently under review by HSE.

® Physical properties: occurs mostly in compounds of trivalent (e.g. As,05) or pentavalent (As,05) form. Arsenic compounds occur in a range of physical
forms (crystalline, powder, etc). Pure arsenic sublimes at 613°C.

Uses/occurrence

® Major use is as a wood preservative (e.g. chromated copper arsenate)
® Former use as a pesticide has now declined
® Used in lead (and some other) alloys and lead acid batteries

® Pure arsenic used in the semiconductor industry

Key health effects

® Cancer of respiratory tract

® Cancer of skin and liver

® |rritant and allergic dermatitis

® |rritation of eyes and upper respiratory tract
® Perforation of nasalseptum

e Severe haemorrhagic gastritis associated with ingestion of soluble arsenic compounds; may result in death



Measurement

® MDHS 41/2 Pumped inhalable dust sample on to filter and backup pad, derivatization to hydride, AAS.
® MDHS 91 Pumped inhalable dust sample on to filter, XRF.

HSE publications

® EH73 Arsenic and its Compounds. Health Hazards and Precautionary Measures. |SBN 0717613402.
® MDHS 41/2 Arsenic and Inorganic Compounds of Arsenic (Except Arsine) in Air. I1SBN 071761008X.
® MSA8 Arsenic and You (free).

P.70
Beryllium

General substance information

e CAS No. 7440-41-7.
e Occupational exposure limit. Berylium and berylium compounds (as Be): WEL, 8 hours of; TWA, 0.002 mg/m?.
® Hazard classification and risk phrases: Carc.

® Physical properties: hard white metal; its utility arises from the combination of lightness and rigidity; mp = 1287 °C, bp = 2475 °C.

Uses/occurrence

® Used in specialist structuraland component applications in the aerospace and nuclear industries.
® Hardening agent in alloys
® Electronics

e Dentalappliances, golf clubs, and wheelchairs.

Key health effects

® Pulmonary clearance of inhaled beryliumis slow (months to years for sparingly soluble compounds)
® Irritation and sensitization of the skin

® |[rritation of eyes and respiratory tract

e Chemical pneumonitis associated with repeated inhalation of high concentrations; sometimes fatal

e Chronic lung disease associated with repeated inhalation of lower concentrations (pulmonary granulomata, interstitial pneumonitis, fibrosis) (see p.
258)

® Possibility of cancer, based on animal evidence.

Measurement

® MDHS 29/2 Pumped inhalable dust sample on to filter, acid digestion, AAS or EAS.

HSE Publications

® |NDG311 Beryllium and You (free).
® EH13 Beryllium. Health Hazards and Precautions. ISBN 0717608247.

P.72
Cadmium



General substance information

® CAS No. Cadmium metal 7440-43-9.
® Occupational exposure limit

e Cadmium and cadmium compounds (as Cd), WEL, 8 hours; TWA of 0.025 mg/m?.

e Cadmium oxide fume (as Cd): WEL, 8 hours TWA of 0.025 mg/m?; STEL of 0.05 mg/m?.

e Cadmium sulphide and cadmium sulphide pigments (as Cd): WEL, 8 hour TWA of 0.03 mg/m?.
® Hazard classification and risk phrases

® Cadmium metal, cadmium chloride, fluoride, sulphate, and sulphide, Carc.

® (Cadmium oxide fume Carc, R45, 26, 48/23/25, 62, 63, 68, 50/53.

® Physical properties: malleable and ductile soft white metal, mp = 321°C, bp=776°C.

Uses/occurrence

® Major use is in nickel cadmium battery production.

e Other uses are in metal coating, pigments, stabilizers, solders, and as a minor component in various aloys.

Key health effects

e Cadmiumis excreted very slowly, accumulating predominantly in liver and kidneys.
e Severe lung damage may be caused by brief exposure to high levels of cadmium oxide fume, sometimes resulting in death.

® Kidney damage may be caused by repeated inhalation of all forms of cadmium (mainly tubular dysfunction, characterized by proteinuria; glomerular
damage, glycosuria, aminoaciduria, and renalstones may also occur).

® Repeated exposure to all forms of cadmium can also cause severe lung damage (emphysema, with loss of lung function and radiographic abnormalities).
® Possibility of cancer, based on animal evidence (for cadmium oxide, chloride, and sulphate).

e |mpaired fertility and effects on fetus (for cadmium chloride).

Measurement

® MDHS 10/2 Pumped inhalable dust sample on to filter, acid digestion, AAS or EAS.
® MDHS 91 Pumped inhalable dust sample on to filter, XRF.

HSE publications
INDG391 Cadmium and You (free) ISBN 0717627977.

EIS31 Cadmium in Silver Soldering and Brazing (free).

EH1 Cadmium health and safety precautions (1995) ISBN 0717608255.

P.74
Chromium

General substance information

® CAS No. Chromium metal 7440-47-3.

® Occupational exposure limit

e Chromium (VI) and compounds (as Cr): WEL, 8 hours TWA of 0.05 mg/m?.

e Chromium metaland chromium (11) and (I11) compounds (as Cr): WEL, 8 hour TWA of 0.5 mg/m?>.
® Biological monitoring value

® Chromium (VI) (as Cr): 10 pmol chromium/mol creatinine in urine (post shift).

® Hazard classification and risk phrases



® Chromium (VI): Carc, Sen.

® Chromium metaland chromium (I1) and (I11) compounds: none.

® Physical properties: hard brittle silver metal, extremely resistant to corrosion, mp = 1907°C, bp = 2671°C.

Uses/occurrence

® The major use is in the production of stainless steel with downstreamusers, particularly welders, potentially exposed.
e The other main use in metallurgy is (as chromates) in electroplating.

® Chromates are also used in the production of paint, pigments, corrosion inhibitors, and wood preservatives, and in the tanning and textile industries.

Key health effects

Adverse health effects are associated predominantly with chromium (VI) compounds and include the following.

® Acute effects

® |[rritation and corrosion of upper respiratory tract
e Skin irritation; damaged skin may become ulcerated
® Damage to the eyes from splashes
e Chronic effects
® |ung cancer
e Skin and respiratory sensitization
e Corrosive damage to nasal passages, including perforation of nasal septum
e Kidney damage

e Lung damage (inflammation, fibrosis, emphysema)

Measurement

® MDHS 12/2 Pumped inhalable dust sample on to filter, acid digestion, AAS.
® MDHS 91 Pumped inhalable dust sample on to filter, XRF.

P.76
Cobalt

General substance information

® CAS No. Cobalt metal 7440-48-4.
e Occupational exposure limit. Cobalt and cobalt compounds (as Co): WEL, 8 hour TWA of 0.1 mg/n?.
® Hazard classification and risk phrases: Carc (cobalt dichloride and sulphate), Sen.

® Physical properties: silver-white metal, mp = 1495°C, bp = 2870°C.

Uses/occurrence

® Used in the production of hard alloys (superalloys) for heavy engineering and aerospace applications.

® Also used in the production of ceramics, paint, glass magnets, and catalytic converters.

Key health effects

® Skin sensitization (humans with nickelsensitivity are predisposed to cobalt sensitivity).

® Respiratory sensitization leading to asthmatic response at very low exposure levels.



e Diffuse interstitial pulmonary fibrosis also associated with repeated exposure.

® Short-termGl effects following ingestion.

Measurement

® MDHS 30/2 Pumped inhalable dust sample on to filter, acid digestion, AAS.
® MDHS 91 Pumped inhalable dust sample on to filter, XRF.

HSE publications
MSA17 Cobalt and You (free).

EH68 Cobalt. Health and Safety Precautions. 1SBN 0717608239.

P.78
Copper

General substance information

e CAS No. 7440-50-8.
® Occupational exposure limit

® |ndust and mists (as Cu) WEL, 8 hour TWA of 1 mg/m?; STEL of 2 mg/m?>.

e Copper fume: WEL, 8 hour TWA of 0.2 mg/m?.

® Hazard classification and risk phrases: copper - currently no classification, copper sulphate - R22, R36/38, R50/53, copper (1)chloride, copper
(1)oxide - R22, R50/53.

® Physical properties: reddish-brown, malleable, and ductile metal, mp = 1083°C, bp = 2595°C.

Uses/occurrence

® Major uses are the smelting and refining of copper and production of copper and copper alloy products for electrical cables, and materials for the
construction and water distribution industries.

® Other uses include the production of copper chemicals and powders.

Key health effects

e (Copper is an essential element and effects may arise as a result of deficiency.
® Acute oraltoxicity characterized by Gl symptoms, with nausea being the earliest symptom.
® Eye irritation (copper (I) oxide and copper sulphate).

® Hepatotoxicity associated with long-termoralintake; also effects on kidney and Gl tract.

Measurement

® MDHS 91 Pumped inhalable dust sample on to filter, XRF.
® MDHS for other metals may be suitable

® Alternative method: NIOSH 7300 Pumped inhalable dust sample on to filter, acid digestion, ICP-AES. (NB. Inhalable sampler not specified in method.)

P.80
Iron

General substance information

® CAS No. Iron metal 7439-89-6.

® Occupational exposure limit



e Iron oxide (Fe,0,) fume (as Fe): WEL, 8 hours; TWA of 5 mg/m®; STEL of 10 mg/m?’.
e |[ronsalts (as Fe): WEL, 8 hours; TWA, 1 mg/m?; STEL, 2 mg/m?.
e Ferrous foundry particulate: WEL, 8 hours; TWA of 10 mg/m?®; STEL of 4 mg/m?. (NB. not Fe specific.)

® Hazard classification and risk phrases: currently no classification.

® Physical properties: silver-white metal, mp = 1535°C, bp = 2750°C.

Uses/occurrence

® Exposure may occur in smelting/refining of iron and production of steeland other alloys.

® Exposure to iron oxide fume may arise during flame cutting of iron or its alloys.

® |ron oxide is widely used as a pigment in paint, stains, plastics, construction materials, and ceramics.
® |n coarse form (rouge) it is used as a polishing materialin the jewellery trade.

® |ronsalts are used as a flocculant in waste-water treatment, the dyeing of textiles, and the production of fertilizer and feed additives.

Key health effects

® |ronis an essential element and effects may arise as a result of deficiency.
® Acute iron poisoning associated with accidentalingestion (vomiting, metabolic acidosis, liver and kidney damage); mainly in children.

e Chronic iron toxicity associated with hereditary malabsorption condition (haemochromatosis) or excessive dietary intake (haemosiderosis in liver,
spleen, heart, and endocrine organs).

e Effects on lungs (fibrosis) caused by long-terminhalation of iron oxide fumes or dust.

Measurement

» Sampling method for iron oxide fume not specified; see entry for welding fume. Dust fraction applicable to WEL for iron salts not specified; assume
inhalable. Analysis as follows.

® MDHS 91 Pumped dust sample on to filter, XRF.
e Alternative method: NIOSH 7300 Pumped dust sample on to filter, acid digestion, |CP-AES.

® MDHS 14 Pumped sampling on to filter, gravimetric analysis.

Lead

General substance information
Exposure to lead is regulated under the Control of Lead at Work Regulations 2002 (CLAW). Statutory airborne exposure and biological monitoring values

apply.
® CASNo. 7439-92-1.
e Occupational exposure limit: WEL, 8 hours TWA all lead (except lead alkyls), 0.15 mg/m?; lead alkyls, 0.10 mg/m?.
® Biological monitoring.Three threshold levels are indicated in the CLAW Regulations (see p. 572).
® alevelat which health surveilance is required
® an ‘action level’ at which exposure should be reduced
® 3 ‘suspension level’ at which an affected individual should be removed from exposure.

® Hazard classification and risk phrases: R61, 62, 20/22, 33.

® Physical properties: soft a malleable silver-grey metal, mp = 327°C, bp = 1740°C.

Uses/occurrence

® Major uses are in the lead acid battery industry and the smelting and refining of lead and lead alloys.

® Also used in the production of solder, ceramics, glass, pigments, and ammunition.



Key health effects

e Effects on haemopoietic system (anaemia, reticulocytosis, basophilicstippled erythrocytes).
e Effects on centralnervous system (encephalopathy).

® Peripheral neuropathy (impaired motor function in upper and lower limbs).

® Renaltoxicity (tubular damage and interstitial fibrosis).

e Effects on Gl tract (colic).

® Effects on reproductive systemin males (reduced semen quality) and in pregnant females (possibility of impaired neurological development in offspring).

Measurement

CLAW Regulations require monitoring using ‘suitable method’.

® MDHS 6/3 Pumped inhalable dust sample on to filter, acid digestion, AAS or EAS.
® MDHS 91 Pumped inhalable dust sample on to filter, XRF.

HSE publications
L132 Control of Lead at Work Regulations 2002. ISBN 0717625656.

INDG305 Lead and You (free). ISBN 0717615235.
Silica and Lead. Control of Exposure in the Pottery Industry. ISBN 0118820443.

Manganese

General substance information

® CAS No. Manganese metal 7439-96-5.
® Occupational exposure limit. Manganese and its inorganic compounds (as Mn): WEL, 8 hour TWA of 0.5 mg/m?.
e Hazard classification and risk phrases: currently no classification.

® Physical properties: Hard brittle grey-white metal found in mainly crystalline form, mp = 1244°C, bp = 1962°C.

Uses/occurrence

Major use is in the production of stainless and carbon steel. Manganese compounds have various uses in the production of batteries, fertilizers, ceramics,
and glass.

Key health effects

Centralnervous system effects associated with repeated exposure by inhalation; early signs include sleepiness and weakness in legs (see p. xx).

Measurement

® MDHS 91 Pumped inhalable dust sample on to filter, XRF.
e MDHS for other metals may be suitable.

® Alternative method: NIOSH 7300 Pumped inhalable dust sample on to filter, acid digestion, ICP-AES. Some Mn compounds may require special
preparation.

Mercury

General substance information

® CASNo. 7439-97-6.
® Occupational exposure limit: none (EH40).

® Biological monitoring value: 20 pmol mercury/molcreatinine in urine (random sampling).



® Hazard classification and risk phrases: mercury (elemental) - R23, R33, R50/53; inorganic compounds of mercury (with the exception of mercury
sulphate) - R26/27/28, R33, R50/53.

® Physical properties: silver coloured liquid metal, mp = -39°C, bp = 357°C.

Uses/occurrence

® Used as a electrode in the electrolytic production of chlorine from sodium hydroxide (chloroalkali process).
® Widely used in thermometers, barometers, and batteries.
® Usein dentalamalgamis in decline.

® Production of fungicides, biocides, and antifouling paints.

Key health effects

® |rritation of respiratory tract associated with short-term exposure to Hg vapours.
e Effects on centralnervous system (psychomotor effects) (see p. xx).

® Renaltoxicity (tubular damage).

Treatment
See p. 830 for management of acute poisoning.

Measurement

® MDHS 16/2. Sampling:

® Mercury vapour: passive (badge) sampling or pumped sampling on to sorbent tube.

e Particulate mercury: pumped sampling on to filter mounted in inhalable sampler; backup sorbent tube if vapour also present.

® Analysis by cold vapour atomic absorption spectroscopy.

HSE publications
EH17 Mercury and its Inorganic Divalent Compounds. I1SBN 0717611272.

EH65/19 Mercury and its Inorganic Divalent Compounds. Criteria Document for an OEL. ISBN 0717610144.

MS12 Mercury. Medical Guidance Notes. ISBN 071761252X.

Nickel

General substance information

® CAS No. Nickelmetal 7440-48-4.

e Occupational exposure limit: nickel and its inorganic compounds. Water-soluble compounds (as Ni): WEL, 8 hour TWA of 0.1 mg/m?. Metal and insoluble
compounds (as Ni), 8 hour TWA of 0.1 mg/m?.

® Hazard classification and risk phrases: Sk, Carc (nickel oxides and sulphides), Sen (nickelsulphate).

® Physical properties: hard ductile silver metal, resistant to corrosion, mp = 1453°C, bp = 2752°C.

Uses/occurrence

® Used in electroplating and in copper, aluminium, and other aloys.

® Also used as a catalyst and in the production of nickel compounds, batteries, and coins.

Key health effects

® |n addition to inhalation, soluble nickels salts may also be absorbed through the skin; nickelmetaland insoluble salts are retained in the lung.



e Skin and respiratory sensitization.
e Cancer of the lungs and nasalsinuses.

® Fibrosis of lungs, with loss of pulmonary function.

Measurement

® MDHS 42/2 Pumped inhalable dust sample on to filter, acid digestion, AAS or EAS.
® MDHS 91 Pumped inhalable dust sample on to filter, XRF.

HSE publications
INDG351 Nickel and You (free).

EH60 Nickel and its Inorganic Compounds. Health Hazards and Precautionary Methods. 1SBN 0717613420.

Vanadium

e Vanadiumis an essential element.
® |nhalation is the main route of entry.

® Vanadium compounds are poorly absorbed through the Gl systemand rapidly excreted in the urine.

General substance information

® CAS No. Vanadium pentoxide 1314-61-1.
e Occupational exposure limit. Vanadium pentoxide: WEL, 8 hour TWA of 0.05 mg/m?.
® Hazard classification and risk phrases:vanadium pentoxide, R20/22, 37,48/23,63,68,51/53.

® Physical properties: soft ductile gray-white metal; good resistance to corrosion by acids and akalis.

Uses/occurrence

® Vanadiumoccurs in different minerals such as patronite (VS,).

® Also present in carbon-containing deposits such as crude oiland oil shale. The ash from oils may be rich in vanadiumand is a hazard for furnace

cleaners.
® Approximately 80% of vanadium produced is used as ferrovanadiumor as a steel additive.

® Vanadiumsalts are used as catalysts in the manufacture of glass, dyes, inks, and pesticides.

Key health effects

e Effects include irritation of the eyes and respiratory tract, and Gl disturbances. Workers may complain of metallic taste and there may be a greenish

discoloration of tongue.

e The key health effects of concern for vanadium pentoxide are mutagenicity and respiratory tract toxicity.

Measurement

® Vanadium can be collected on a celulose ester filter and analysed by induced coupled plasma, atomic absorption spectroscopy (ICP-AES)

® Oxides of vanadium can be analysed by XRD after collection (totalinhalable fraction) on a PYC membrane filter.

Zinc

General substance information



® CAS No. Zinc metal 7440-66-6.

® Occupational exposure limit.

e zinc chloride fume: WEL, 8 hours TWA of 1 mg/m?; STEL of 2 mg/m?.
e zinc distearate inhalable dust: WEL, 8 hour TWA, 10 mg/m?; STEL, of 20 mg/m?. Respirable dust: WEL 8 hour TWA, 4 mg/m?.

® Hazard classification and risk phrases: zinc chloride fume, R22, 34, 50/53.

® Physical properties: hard, brittle, and lustrous bluish-white metal, mp = 420°C, bp = 907°C.

Uses/occurrence

® Major uses of zinc metalare in galvanizing and the production of batteries, die castings, and construction materials. Many zinc alloys are of industrial
importance, principally those with copper (brass), tin, lead, and aluminium.

® Zinc chloride is used in soldering flux, as a battery electrolyte, and in textiles, wood preservatives, and medical products.

® Uses of zinc distearate include the manufacture of plastics and pharmaceuticals.

Key health effects

® Zinc is an essential trace element and effects may arise as a result of deficiency

® Metal-fume fever, a transient acute condition associated with exposure to freshly formed fumes of zinc oxide (and some other metals); characterized
by fever, chills, dyspnoea, nausea, and fatigue, which occur several hours after exposure

Measurement

» Sampling method for zinc chloride fume not specified; see entry for welding fume.

® MDHS 14/2 Pumped sampling on to filter in inhalable/respirable head, gravimetric analysis.

Acetone

General substance information

® CASNo. 67-64-01. Formula CH;COOH,.

e Occupational exposure limit: WEL, 8 hour TWA of 1210 mg/m? (500 ppm); STEL of 92 mg/m? (50 ppm).
e Hazard classification and risk phrases: R11, 36, 66, 67.

® Physical properties: colourless, water-soluble liquid, mp = -94°C, bp = 56°C.

Uses/occurrence

e Used in polymer synthesis in the plastics, textile, and pharmaceuticalindustries.
e Widely used as a solvent in manufacturing, in paint and other coatings, and in cleaning materials.

® Some use in consumer products, e.g. nail varnish remover.

Key health effects

® Respiratory tract irritation

® Centralnervous system effects

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, analysis by gas chromatography (GC)
® MDHS 72 Pumped sorbent tubes, thermal desorption, GC



® MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

Acid anhydrides

General substance information

® Phthallic anhydride
® CAS No. 85-44-9. Formula CgH,O5.
e Occupational exposure limit: WEL, 8 hour TWA of 4 mg/m?; STEL of 12 mg/m?.
e Hazard classification and risk phrases: Sen, R22, 37/38, 41, 42/43.
e Physical properties: white crystalline solid, mp = 131°C, bp = 295°C.
e Trimelitic anhydride
® CASNo. 552-30-7. Formula CgH,O5.
e Occupational exposure limit: WEL, 8 hour TWA of 0.04 mg/m?; STEL of 0.12 mg/n.
® Hazard classification and risk phrases: Sen R37, 41, 42/43.
® Physical properties: white crystalline solid, mp = 165-169°C.
® Acetic anhydride
® CAS No. 108-24-7. Formula (CH;C0),0.

e Occupational exposure limit: WEL, 8 hour TWA of 2.5 mg/m?; STEL of 10 mg/n.
e Hazard classification and risk phrases: R10, 20/22, 34.

® Physical properties: colourless liquid with a pungent odour, mp = -73°C, bp = 138-140°C.

Uses/occurrence

Acid anhydrides are a group of compounds that are used as curing agents and plasticizers in the production of epoxy resins, a range of polymers,
chemicals, dyes, and pesticides. The most abundant compounds are listed above.

Key health effects

® |rritation of eyes and respiratory tract.

Measurement

MDHS 62. Carboxylic acid anhydrides in dust and fume measured by pumped sampling on to a filter with a sorbent backup tube. During desorption, acid
anhydrides are converted to the corresponding acids, HPLC, UV detection.

HSE publications
EH65/29 Acid Anhydrides. Criteria Document for an OEL. ISBN 0717610594.

EH72/16 Acetic Anhydride. Risk Assessment Document. |SBN 0717623645.

Acrylamide

General substance information

® CASNo. 79-06-01. Formula H,C=CHCON= H,.

e Occupational exposure limit. WEL, 8 hour TWA of 0.3 mg/n.
e C(Classification and risk phrases: Carc, Sk, R45, 46, 20/21, 25, 36/38, 43, 48/23/24/25, 62.

® Physical properties: crystalline, soluble, mp = 84-85°C, bp = 125°C.

Uses/occurrence



® Used in the synthesis of polyacrilamide and organic chemicals.

e Other industrialuses: major use is the treatment of drinking water and waste water, paper industry, metalore processing, dye, adhesive and textile
manufacturing, as an oilrecovery agent in the oilindustry, and in construction.

Health effects

® |rritation of the skin.
® Neurotoxicity; symptoms include fatigue, muscle weakness, numbness of extremities, and other sensory effects.
® Possibility of cancer, based on animalstudies.

® May cause adverse effects in offspring.

Measurement

® MDHS 57 Acrylamide in Air—Method using High-pressure Liquid Chromatography after Collection of Pumped Sample into a Midget Impinger Containing
Distilled Water.

P.100
Acrylonitrile

General substance information

® CAS No. 107-13-01. Formula H,C=CHCN.
e Occupational exposure limit: WEL, 8 hour TWA of 4.4 mg/m? (2 ppm). Limit values are currently under review by HSE.
® Hazard classification and risk phrases: Carc, Sk, R45, 11, 23/24/25, 37/38, 41, 43, 51/53.

® Physical properties: colourless, soluble liquid, mp = -83°C, bp=77°C.

Uses/occurrence

® Major use is in the synthesis of acrylic co-polymers in the textile industry.

e QOther important uses include the manufacture acrylonitrile-styrene-butadiene (ABS) rubber, plastics, acrylamide production and as a fumigant.

Key health effects

® Acrylonitrile is a suspected carcinogen, based on animalstudies.

® Dermatitis may occur as a result of prolonged or repeated skin contact.
e Centralnervous systemeffects (headache, nausea, fatigue).

e Diarrhoea and jaundice.

® Respiratory tract irritation.

® Simultaneous exposure to some other organic solvents may enhance acrylonitrile toxicity.

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC
® MDHS 72Pumped sorbent tubes, thermal desorption, GC
e MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

® MDHS 80 Diffusive sorbent tubes, thermaldesorption, GC

HSE publications
Toxicology of Substances in Relation to Major Hazards: Acrylonitrile. 1SBN 0118855239.

P.102



Benzene

General substance information

® CASNo. 71-43-2. Formula C(H,.

® Occupational exposure limit: WEL, 8 hour TWA of 1 ppm.
® Hazard classification and risk phrases: Carc, Sk, R45, 46,11,36/38, 48/23/24/25, 65.

® Physical properties: colourless liquid, slightly soluble in water, mp =-6°C, bp = 80°C.

Uses/occurrence

® Used in the synthesis of other organic compounds (e.g. styrene, phenol, aniline) and the synthesis of polymers used in the manufacture of plastics,
resins, and textiles.

® Also used in tyre and shoe manufacturing.

» Benzene is no longer used as a general solvent because of its high toxicity.

Key health effects

e Effects on blood and blood-forming tissues (anaemia, leukaemia, and other blood disorders) (see p. 372).

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC
® MDHS 72 Pumped sorbent tubes, thermal desorption, GC
® MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

® MDHS 80 Diffusive sorbent tubes, thermal desorption, GC

HSE publications
INDG329 Benzene and You (free). See also MDHS methods above.

P.104

Carbon disulphide

General substance information

® CAS No. 75-15-0. Formula CS,.

e Occupational exposure limit: WEL, 8 hour of TWA of 32 mg/m? (10 ppm). Limit values are currently under review by HSE.
® Hazard classification and risk phrases: Sk, R11, 36/38, 48/23, 52/53, 62, 63.

® Physical properties: colourless liquid, azeotrope in water, mp = -112°C, bp = 47°C.

Uses/occurrence

® Most important use is the production of viscose rayon and cellophane.

® Also used in the production of carbon tetrachloride and as a pesticide and fungicide.

Key health effects

® |rritation of skin, eyes, and respiratory tract.
® Repeated or prolonged skin contact may cause dermatitis (see p. 276).

e Effects on nervous system (acute and chronic encephalopathy, peripheraland cranial polyneuropathy, centraland peripheral nervous system
dysfunction).



e Effects on cardiovascular system (coronary heart disease).

® Possible effects on reproduction, based on animal data.

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC
® MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

e MDHS 80 Diffusive sorbent tubes, thermal desorption, GC

HSE publications
See MDHS methods above.
P.106

Chloroform

General substance information

® CASNo. 67-66-3. Formula CHCl;.

e Occupational exposure limit: WEL, 8 hour TWA of 9.9 mg/m? (2 ppm).

e Hazard classification and risk phrases: Carc, Sk, R22, 38, 40 48/20/22.

® Physical properties: colourless liquid, slightly soluble in water, mp = -64°C; bp = 62°C.
Uses/occurrence

® Major use is in the production of fluorocarbon 22, a refrigerant and aerosol propellant.

® Also used in the synthesis of polytetrafluoroethylene (PTFE) plastics and some dyes and pesticides.
Key health effects

® Renal toxicity

® Hepatotoxicity

® Narcotic effects associated with brief exposure to high concentrations
Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC

e MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

e MDHS 80 Diffusive sorbent tubes, thermal desorption, GC
HSE publications
EH65/11. Criteria Document for an OEL. See also MDHS methods above.

P.108

Dichloro-4, 4-methylene dianiline (MbOCA)

General substance information

e CASNo. 101-14-4. Formula C43H 15 Cly)Ny)-

e Occupational exposure limit: WEL, 8 hour TWA of 0.005 mg/m?; BMGV, 15 pmol total MbOCA/mol creatinine in urine (post-shift).
® Hazard classification and risk phrases: Carc, Sk, R45, 22, 50/53.

® Physical properties: colourless to tan, odourless solid, slightly soluble in water, mp = 110°C.



Uses/occurrence

® MbOCA is used in the manufacture of polyurethane elastomers with many applications in industrialand consumer plastics.

® Also used in adhesives.

Key health effects

® Bladder cancer following inhalation, ingestion or skin absorption.

® Acute effects on the blood (formation of methaemoglobin).

Measurement
OSHA 24 Collection in solution in impinger, HPLC

HSE publications
MSA21 MbOCA and You: Do You Use MbOCA? (free).

P.110
Formaldehyde

General substance information

® CAS No. 50-00-0. Formula HCHO.
e Occupational exposure limit: WEL, 8 hour TWA of 2.5 mg/m? (2 ppm).
e Hazard classification and risk phrases: R23/24/25, 34, 40, 43. Limit values are currently under review by HSE.

® Physical properties: pungent colourless gas; soluble in water (formalin).

Uses/occurrence

® Main use is the production of resins, principally urea-formaldehyde and phenol-formaldehyde, and chemical production.

® Formaldehyde has various other uses in agriculture and medicine as a disinfectant, fungicide, fumigant, and preservative.

Key health effects

® |rritation of skin and upper respiratory tract

® Severe irritation of eyes

® Allergic contact dermatitis resulting from skin contact

® Based on limited evidence, formaldehyde is considered to be a potential carcinogen (nasopharyngeal)

® Formaldehyde mixed with hydrochloric acid can generate bis(chloromethyl)ether, a potent carcinogen

Measurement

® MDHS 78 Diffusive sampler with coated reagent, solvent desorption, HPLC. » Not applicable where formaldehyde may be partly in the particulate phase.

® NIOSH 3500 Pumped collection of particles on to filter (non-size-selective), absorption of gas phase in impinger; derivatization; UV spectrophotometry.

P.112

Glutaraldehyde

General substance information

e CASNo. 111-30-8. Formula HCHO(CH,);CHO (used in aqueous solution).



® Occupational exposure limit: WEL, 8 hour STEL of 0.2 mg/m?® (0.05 ppm).
® Hazard classification and risk phrases: Sen, R23/25, 34, 42/43, 50.

® Physical properties: colourless aqueous solution.

Uses/occurrence

® Used as a sterilizing agent in medicine, mainly in endoscopy and other surgical procedures.
® Also used in leather tanning.

® Minor uses in the production of resins and dyes.

Key health effects

® Respiratory sensitization
® Skin sensitization
® Severe irritation of eyes

® |rritation of skin and upper respiratory tract

Measurement

® MDHS 93 Pumped reagent coated filter, solvent desorption, HPLC.

Exposure control

Mainly through substitution with other sterilizing agents, or use in enclosed sterilizing systems.

HSE publications
EH65/32 Criteria Document for an OEL. ISBN 0717614433.

P.114
Isocyanates

Definition
HSE defines isocyanates as ‘both mono- and multi-functional monomers, oligomers and isocyanate-based prepolymers containing unreacted isocyanate

groupings’. Two common isocyanate monomers, toluene 2,4-diisocyante (TDI) and methylenebis(phenylisocyanate) (MDI) are considered here as
representative.

General substance information

e CASNo. TDI, 584-84-9; MDI, 101-68-8. Formula TDI, CH;C¢H;(NCO),; MDI, CH,(C,H,NCO),.
e Occupational exposure limit: WEL, 8 hour TWA of 0.02 mg/m?® (totalisocyanates as NCO).

® Hazard classification and risk phrases: Sen. Limit values are currently under review by HSE.

® Physical properties. TDI: colourless to yellow solid, mp = 20-22°C, bp = 251°C. MDI: yellow solid, mp = 37°C, bp = 196°C. Isocyanates may also be
handled in partly reacted, pre-polymer form.

Uses/occurrence

Major use is in polymerization, most importantly manufacture of polyurethane used in rigid and flexible foam and for a range of coatings. Coatings are
either ‘one-pack’, i.e. pre-reacted, or ‘two pack’, formed in situ by the addition of a catalyst. Isocyanate coatings are widely used in the automotive
industry.

Key health effects

® Respiratory sensitization (see p. 232).
® Skin sensitization.

® |rritation of eyes and respiratory tract.



Measurement
MDHS 25/3 Pumped sampling train with reagent coated filters and absorbing solution, derivatization, HPLC.

Exposure control

Use of local exhaust ventilation (LEV) and respiratory protective equipment (RPE) in paint spray shops.

HSE publications
INDG388 Safety in Motor Vehicle Repair. Working with 2-pack Isocyanate Paints. ISBN 071762756X.

Safe Use of Isocyanates in Printing and Laminating. ISBN 0717613127.
EH16 Isocyanates. Health Hazards and Precautionary Measures. ISBN 0717617017.

P.116
Methyl ethyl ketone

General substance information

® CASNo. 78-93-3. Formula C,H;COOH.

e Occupational exposure limit: WEL, 8 hour TWA of 600 mg/m? (200 ppm); STEL of 899 mg/m? (300 ppm). BMV of 70 ymol/lin urine (post-shift).
® Hazard classification and risk phrases: Sk, R11, 36, 66, 67.

® Physical properties: colourless liquid with a faint odour, moderately soluble in water, mp = -86°C, bp = 80°C.

Uses/occurrence

Widely used as a solvent in resins and coatings including paints, lacquers, varnishes, stains, and associated cleaning materials.

Key health effects

® Irritation of eyes and respiratory tract
® Acute centralnervous system effects, with unconsciousness at high exposure levels
® Prolonged or repeated skin contact with liquid causes defatting of skin

® Possible effects on reproduction (based on animal data)

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC (see NIOSH 2500).
® MDHS 72 Pumped sorbent tubes, thermaldesorption, GC

® MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

HSE publications
See MDHS methods above.

P.118
n-Hexane

General substance information

® CAS No. 110-54-3. Formula CHg(CH,),CH;.

® Occupational exposure limit: WEL, 8 hour TWA of 72 mg/m? (20 ppm).
e Hazard classification and risk phrases: R11, 38, 48/20, 62, 65, 67, 51/53.

® Physical properties: colourless liquid insoluble in water, faint odour, mp = -95°C, bp = 69°C.



Uses/occurrence

® Main use is as a solvent in edible oil extraction and polymerization processes and as a starting materialin the production of other organic chemicals.

® Also used as a degreasing agent in various manufacturing processes and as a cleaning agent in printing.

Key health effects

e Peripheral neuropathy, including subclinical effects such as electrophysiological changes in peripheral nerves

® Depression of centralnervous system (e.g. drowsiness and vertigo)

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC (see NIOSH 1500).
® MDHS 72 Pumped sorbent tubes, thermal desorption, GC
e MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

® MDHS 80 Diffusive sorbent tubes, thermal desorption, GC

HSE publications
See MDHS methods above.

P.120
Pesticides

General substance information

Broad spectrum of biocidal agents used in agriculturaland non-agriculturalindustries, transport, public health, domestic applications etc. Occupational
exposure limit: see Table. » Many common pesticides have not been assigned WELs

® Biological monitoring value: lindane, 35 nmol/L (10 pg/l) in whole blood

Uses/occurrence

® |Large number of compounds fromseveral chemical classes. Main categories are organophosphate, organochlorine, and carbamate pesticides.

® Exposure occurs mainly in agriculture, although pesticide use is very widespread. Breakdown of acute illness from pesticides by sector in the USA is as
follows: 51% agriculture; 20% service industries; 9% transport communication and public utilities; 7% public administration; 6% construction and
manufacturing; 6% wholesale and retail.

® Exposure arises through preparation (decanting, mixing, spillage), application (spraying, coating, dipping), and through persons not directly engaged
in application entering affected areas.

Table 2.3 WELSs and risk phrases for pesticides in EH40/2005

CAS Type WEL (mg/m3) Risk phrases
8 hour STEL
Captan 133-06-2 ocC 5.00 15.0 R23, 40, 41, 43, 50

Chlorpyrifos” 2921-88-2 oP 0.20 0.6 Sk R25, 50/53




Endosutfan’ 115-29-7 oc 0.10 0.3 Sk R24/25, 36, 50/53

Malathion 121-75-5 op 10.00 . Sk R22, 50/53

Paraquat 1910.42.5 Byp 0.08 R24/25,26, 36/37/38, 48125
Phorate 298-02-2 oP 0.05 0.2 Sk R27/28, 50/53

Picloram 1918-02-1 10.00 20.0

Pyrethrins 2003‘34‘7 121-21-1121-29- p 5.00 10.0 R10, 20/21/22, 50/53
Rotenone 83-79-4 Bot 5.00 10.0 R25, 36/37/38, 50/53
Sulfotep 3689-24-5 oP 0.10 Sk R27/28, 50/53

0C, organochlorine; OP, organophosphate; Bot, botanical; Byp, bypiridylium; P, pyrethrin.

"Specified in MDHS 94

Key health effects
(see also p. 338)

Organochlorine

pesticides cause a range of neurological effects.

® Acute effects include headache, dizziness, nausea, vomiting, fatigue, convulsions, stimulated respiration, tremors, ataxia.

® Chronic effects include intermittent muscle twitching, muscle weakness, tremors, ataxia, incoordination, slurred speech, visualimpairment, memory
loss, irritation, and depression.

Organophosphate

pesticides act by inhibiting acetylcholinesterase activity, resulting in a range of neurological effects.

Bipyridylium

herbicides (e.g. paraquat) may cause the folowing effects following ingestion.




e Severe inflammation of mouth, throat, and GT tract
e Effects in the lungs (dyspnoea, anoxia, progressive fibrosis)
® Necrotic damage to liver, kidneys, and myocardial muscle

® Extensive haemorrhage, coma, and death.

Treatment
See p. 828 for management of acute contamination and poisoning.

Measurement

e MDHS 94

e inhalation exposure; pumped inhalable dust/mist sample on to filter with sorbent tube backup, GC-MS

® dermalexposure; skin swabs (number and sites stipulated in MDHS 94), GC-MS.

Exposure control
Safe storage and handling of pesticides, use of full PPE to cover skin.

HSE publications

AlS16 Guidance on Storing Pesticides for Farmers and Other Professional Users (free).

AlIS31 Safe Use of Rodenticides on Farms and Holdings (free).

AS29 Sheep Dipping (free).

INDG141 Reporting Incidents of Exposure to Pesticides and Veterinary Medicines (free).

MISC515 Urban Rodent Control and the Safe Use of Rodenticides by Professional Users (web only).

Food and Environmental Protection Act 1985/ Control of Pesticides Regulations 1986. An Open Learning Course. ISBN 0118857436.
L9 The Safe Use of Pesticides for Non-agricultural Purposes. I1SBN 0717605426.

INDG257 Pesticides. Use Them Safely (free).

INDG321 A Simple Guide to the Biocidal Products Regulations (web only).

EH74/3 Dermal Exposure to Non-agricultural Pesticides. ISBN 0717617181.

MDHS 94 Pesticides in Air and/or on Surfaces.

Phenol

General substance information

® CASNo. 108-95-2. Formula C¢H50H.

e Occupational exposure limit: WEL, 8 hour TWA of 2 ppm.
® Hazard classification and risk phrases: Sk, R23/24/25, 36, 43, 50/53.

® Physical properties: colourless or white crystalline solid, slightly soluble in water, mp = 43°C, bp = 182°C.

Uses/occurrence

® Main use is in the manufacture of phenolic resins and plastics.
® Also as intermediates in nylon and epoxy resins.
® Phenolhas a range of other uses in production of fertilizers, paints, rubber, textiles, drugs, paper, soap, and wood preservatives.

® Also used as a disinfectant.

Key health effects

e Corrosive to eyes and skin.



® |rritation to respiratory tract.

o Dermalexposure can lead to effects on the centralnervous system (tremors, convulsions, nausea, circulatory failure, bowel cramps, and
unconsciousness). Subsequent respiratory failure may result in death.

Treatment

See p. 832 for acute poisoning with phenols.

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC

® MDHS 72 Pumped sorbent tubes, thermal desorption, GC

HSE publications
See MDHS methods above.

P.124
Styrene

General substance information

® CASNo. 100-42-5. Formula C¢HsCH=CH,.

e Occupational exposure limit: WEL, 8 hour TWA of 430 mg/m? (100 ppm); STEL of 1080 mg/m? (250 ppm). Limit values are currently under review by HSE.
® Hazard classification and risk phrases: R10, 20, 36/38.

® Physical properties: colourless liquid with oily odour, slightly soluble in water, mp = -31°C, bp = 145°C.

Uses/occurrence
® Major use is the production of polystyrene and as a copolymer in the production of styrene-butadiene rubber, styrene-acrylonitrile, and acrylonitrile-
butadiene-styrene polymers and polyester resins.

® Also used in the manufacture of reinforced plastics.

Key health effects

® Acute centralnervous system depression

e Eyeirritation folowing exposure to liquid or vapour
e Skin irritation folowing repeated exposure to liquid
e Nasalirritation

® Repeated exposure can result in centralnervous system effects and ototoxicity

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC
® MDHS 72 Pumped sorbent tubes, thermal desorption, GC
e MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

® MDHS 80 Diffusive sorbent tubes, thermal desorption, GC

HSE publications

Assessing and Controlling Styrene Levels During Contact Moulding of Fibre-reinforced Plastic (FRP) products (free).
See also MDHS methods above.

P.126
Tetrachloroethylene (perchloroethylene)



General substance information

® CAS No. 127-18-4. Formula CLC=CCl,.

® Occupational exposure limit: WEL, 8 hour TWA of 345 mg/m? (50 ppm); STEL of 689 mg/m? (100 ppm).
® Hazard classification and risk phrases: R40, 50/53.

® Physical properties: colourless liquid practically insoluble in water with an ether odour, mp = -22°C, bp = 121°C.

Uses/occurrence

® Major use is as a dry cleaning agent.

® Used as a cleaning/degreasing agent in the automotive and other industries.

Key health effects

® Acute centralnervous system effects (drowsiness, dizziness, with unconsciousness at high exposures; very high exposures may be fatal)
® |rritation of skin and respiratory tract
e Liver and kidney toxicity

® Evidence fromanimalstudies indicates that tetrachloroethylene may cause cancer

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC (see NIOSH 1003).
® MDHS 72 Pumped sorbent tubes, thermal desorption, GC

e MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

HSE publications
See MDHS methods above.

P.128
Vinyl chloride

General substance information

® CASNo. 75-01-4. Formula H,C=CHCL

® Occupational exposure limit: WEL, 8 hour TWA of 3 ppm.
® Hazard classification and risk phrases: Carc, R45, 12.

® Physical properties: colourless gas with a sweet odour, slightly soluble in water, mp = -154°C, bp = -14°C.

Uses/occurrence

Major use is the production of polyvinylchloride (PVC) and copolymer resins.

Key health effects

® Liver cancer (angiosarcoma) (see p. 304).
e Other chronic effects include liver and spleen toxicity, bone deterioration, circulatory defects affecting feet and hands, and soft tissue lesions

® Acute centralnervous system effects (e.g. dizziness and disorientation)

Measurement

® MDHS 96 Pumped sorbent tubes, solvent desorption, GC



e MDHS 88 Diffusive sorbent samplers, solvent desorption, GC

® MDHS 80 Diffusive sorbent tubes, thermal desorption, GC

HSE publications
EH63 Vinyl Chloride Toxic Hazards and Precautions. 1SBN 0118857304.

See MDHS methods above.

P.130
Arsine
General substance information
® CASNo. 7784-42-1. Formula AsH,.
e Occupational exposure limit: WEL, 8 hour TWA of 0.16 mg/m? ppm (0.05 ppm).
® Hazard classification and risk phrases: R12, 26 48/20 50/53.
® Physical properties: colourless gas, garlic-like odour but odourless at low concentrations, slightly soluble in water, mp = -117°C, bp = -63°C.
Uses/occurrence
® Generated by the action of acid on arsenic.
® Used as a doping agent in the semiconductor industry.
® Minor use in the production of organic chemicals.
Key health effects
® Haemolysis is main acute effect, leading to haemolytic anaemia, possible kidney damage, and jaundice.
® Renal failure may subsequently occur, sometimes leading to death.
Measurement
e MDHS 34 Withdrawn.
P.132

Carbon monoxide

General substance information

e CAS No. 630-08-0. Formula CO.
e Occupational exposure limit: WEL, 8 hour TWA of 35 mg/m? ppm (30 ppm); STEL of 232 mg/m? (200 ppm).
® Hazard classification and risk phrases: R12, 23, 48/23, 61.

® Physical properties: colourless odourless gas, sparingly soluble in water, mp =-199°C, bp = -92°C.

Uses/occurrence

e Used in the production of hydrogen and acetic acid and in the production of hydrocarbons (Fischer-Tropsch process).
® Also used as an industrial reducing agent.

® Produced as a ubiquitous by-product of incomplete combustion.

Key health effects

Acute effects resulting from formation of carboxyhaemoglobin:



® asphyxiation
e effects on the developing fetus

e cardiovascular effects (effects in subjects with pre-existing cardiovascular disease; exacerbation of exercise-induced angina; ventricular arrhythmia;
tachycardia)

® centralnervous system effects (headache, dizziness, impaired fine manual dexterity, impaired mental capacity, fatigue, visual disturbance)

Treatment
See p. 820 for management of acute exposure.

Measurement

® NIOSH 6604 Pumped sampling into inert sample bag, electrochemical detector.

® Colourimetric methods commonly used. Pumped sampling on to proprietary tubes, coated with reagent and pre-calibrated. (Also suitable for grab
sampling.)

HSE publications
EH43 Carbon Monoxide. Health Hazards and Precautionary Measures. 1SBN 0717615014.

P.134

Hydrogen sulphide

General substance information

® CAS No. 7783-06-04. Formula H,S.
e Occupational exposure limit: WEL, 8 hour TWA of 7 mg/m? ppm (5 ppm); STEL of 14 mg/m? (7 ppm).

e Hazard classification and risk phrases: R12, 26, 50.

® Physical properties: colourless gas, odour of rotten eggs at low concentration but odourless at higher concentrations, mp = -86°C, bp = -61°C.

Uses/occurrence

® Used as a digesting agent in paper production and in the production of sulphide ores.

® Encountered as a product of the decay of organic matter (e.g. sewage works, animal rendering) and desulphurization processes in the metal, oil, and
gas industries.

Key health effects

® Irritation of eyes and upper respiratory tract
® Pulmonary oedema may occur with prolonged exposure
® Centralnervous system effects (headache, dizziness, staggering gait) may occur with high concentrations

® At higher concentrations, CNS effects can lead to paralysis of respiratory system, asphyxiation, and sometimes death

Treatment
See p. 826 for management of acute poisoning.

Measurement

® NIOSH 6013 Pumped sampling on to filter and sorbent tube, derivatization, ion chromatography.

HSE publications
Toxicology of Substances in Relation to Major Hazards. Hydrogen Sulphide. ISBN 0118855611.
P.136



Nitric oxide

General substance information

e CAS No. 10102-43-9. Formula NO.
® Occupationalexposure limit: none. Currently subject to a CHAN pending further consideration of a WEL.
® Hazard classification and risk phrases: currently no classification.

® Physical properties: colourless gas with sweet odour.

Uses/occurrence

® Used in the production of nitric acid and nitrate fertilizers.
® Used as a vasodilator in medicine, particularly in paediatric intensive care.

® Also produced during combustion processes.

Key health effects

® Lung damage in the form of emphysema associated with repeated exposure to low concentrations over a long period of time

Measurement

® No MDHS. Colorometric methods commonly used although may be generic for NO,. Pumped sampling on to proprietary tubes, coated with reagent and
pre-calibrated. (Also suitable for grab sampling.)

® OSHAID-190/NIOSH 6014. Pumped sampling on to three-stage sorbent/oxidation tubes. NO converted to nitrite, analysis by IC or AS. (NO, may be
determined simultaneously.)

P.138
Nitrogen dioxide

General substance information

e CASNo. 10102-44-0. Formula NO,.

® Occupational exposure limit: none. Currently subject to a CHAN pending further consideration of a WEL.
® Hazard classification and risk phrases: currently no classification.

® Physical properties: reddish brown gas with irritating odour.

Uses/occurrence

® Used in the production of nitric acid and nitrate fertilizers.
® Produced as a reaction by-product during metal degreasing with nitric acid and during the breakdown of silage in agriculture.

® Also produced during combustion processes.

Key health effects

® Irritation of the upper respiratory tract resulting from brief exposure to high concentrations

® |ung damage in the form of emphysema may be caused by repeated exposure

Measurement

® No MDHS. Colorometric methods commonly used although may be generic for NO,. Pumped sampling on to proprietary tubes, coated with reagent and
pre-calibrated. (Also suitable for grab sampling.)



e OSHAID-190/NIOSH 6014. Pumped sampling on to sorbent tube NO, converted to nitrite, analysis by IC or AS. May be used with Three-stage
sorbent/oxidation tubes for simultaneous determination of NO.

HSE publications
Toxicology of Substances in Relation to Major Hazards. Nitrogen Dioxide. I1SBN 0118863053.

P.140
Ozone

General substance information

e CASNo. 10028-15-6.
e Occupational exposure limit: short-term exposure limit 0.2 ppm (0.4 mg/m?’).
® Hazard classification and risk phrases: currently no classification.

® Physical properties: ozone is a liquid or gas, depending on temperature, appearing bluish in color. The gas has a pleasant odour at low concentrations
(<2 ppm); at higher concentrations the gas is pungent.

Uses/occurrence

® Generated during arc welding and from photochemical oxidation of automobile exhaust gases.
® Used as a disinfectant for air and water, and for bleaching textiles, oils, and waxes.

e Uses include water fumigant, bleaching and oxidizing agent.

Key health effects

® Respiratory tract and muscosalirritant

® High concentration leads to pulmonary oedema

Measurement
Colorimetric detection tubes available.

HSE publications
EH38 Ozone Health Hazards and Precautionary Measures. I1SBN 0717612066.

P.142
Sulphur dioxide (SO,)

General substance information

® CAS No. 7446-09-5.
e Occupational exposure limit: no WELs; TLV-TWA, 2 ppm (5.2 mg/m?); TLV-STEL, 5 ppm (13 mg/m?).
® Hazard classification and risk phrases: R23, R34.

® Physical properties: colourless gas with pungent odour; density twice than of air.

Uses/occurrence
e Formed when materials containing sulphur are burned. Important air polutant, especially in the vicinity of smelters and electrical power plants burning
soft coal or high sulphur oil.

® Sulphur dioxide also used in paper industries as a bleaching, disinfecting, and fumigating agent.

Key health effects

® Acute: mucous membrane irritant. Prolonged high exposures may lead to pulmonary oedema and death. May trigger asthmatic attacks in more



susceptible individuals. Eye irritant, if prolonged may lead to cornealulceration.

® Chronic: chronic bronchitis and diminution in olfactory and gustatory senses.

Measurement
e Sample on impregnated cellulose filter containing potassium hydroxide. An acetate pre-filter is used to collect particulate sulphates. The impregnated
filter is extracted with water and extract analysed by chromatography.
® Also sampled using a bubbler containing hydrogen peroxide

® Direct reading instruments and colorimetric tubes are also available.
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Chapter 3

Biological Hazards

Human tissue and body fluids

Sources of exposure/industries

Table 3.1 Routes of exposure

Route Examples
Through non-intact skin or intact Blood-borne viruses (BBV)
mucous membranes (blood-borne Hepatitis B (HBV)
transmission) Hepatitis C (HCV)

Human Immunodeficiency Virus (HIV)

Hepatitis D (HDV)

Viral haemorrhagic fevers

Malaria

Inhalation (respiratory transmision) Tuberculosis

Influenza

SARS

Ingestion (faecal-oral transmission) Enteroviruses



Typhoid

Human biological material associated with transmission of BBV

e Blood

® Blood-stained fluid
® Pleural fluid

® Pericardial fluid

® Peritoneal fluid

e (Cerebrospinal fluid
e Synovial fluid

® Amniotic fluid

® Breast mik

® Semen

e Vaginalsecretions
® Unfixed tissues and organs

Occupations at increased risk from BBV

® Health care workers (HCWs), in particular

® Surgeons, theatre nurses
® Dentists
® Midwives
e Dialysis technicians
e Ambulance technicians
® Mortuary technicians
® |aboratory workers
® Chiropodists
® Acupuncturists

® Police and firefighters

® Prison workers

® Socialworkers

e Military personnel
There is a lower, but significant, risk among:

® Embalmers and crematoriumworkers

® (leaners

Respiratory infections

® Those who undertake aerosol-generating procedures:

® post-mortemstaff
® physiotherapists performing suction and expectoration

e bronchoscopy staff

Faecal-oral infections

® Sewage workers

® Laboratory staff




Factors affecting exposure and risk assessment

The risk of transmission is determined by:

e dose or level of exposure; this depends on the details of the incident including route of exposure and body fluid involved

® source infectivity

Risk assessment for BBV exposure is described in detail on p. 842.

Health effects
These are described separately for each organism: HBV (p. 186); HCV (p. 188); HIV (p. 190); VHF (p. 192); TB (p. 200); SARS (p. 206); influenza (p. 208).

Risk controls

e Adherence to standard infection control procedures, including hand hygiene and use of PPE. Gloves should be worn for any procedures that involve a
risk of contamination with infected material. Double gloves are recommended where surgical procedures are performed on patients known to be
infected with BBV. Aprons, goggles, and mask are required where there is a risk of splashing. Other risk controls include:

e use of safer sharps devices

e avoidance of re-sheathing needles

® correct disposal of sharps

® correct disposal of infected waste

® correct transport of specimens

e filtering respiratory masks for aerosol-generating procedures

® immunization against HBV, TB.

® Prompt management of sharps and contamination incidents in the workplace (p. 842).

Specific guidance

® Guidance for clinical health care workers: Protection against infection with blood-borne viruses. Recommendations of the Expert Advisory Group on

AIDS and The Advisory Group on Hepatitis. “® http://www.dh.gov.uk/

® Guidance on risk controls in hospitals and laboratory environments is published by the HSE Health Services Advisory Committee (HSAC) and Advisory

]
Committee on Dangerous Pathogens (ACDP). http://www.hse.gov.uk/biosafety/biologagents.pdf

® Controlling the risks of infection at work from human remains: a guide for those involved in funeralservices (including embalmers) and those involved in

:
exhumation. " http://www.hse.gov.uk/pubns/web01.pdf

Further information

http://www.hpa.org.uk

http://www.hse.gov.uk/biosafety/infection.htm

Microbial pathogens (in laboratory settings)

Common sources

Exposure to dangerous pathogens through work occurs almost exclsively in the experimentalor clinical laboratory setting, often in health care or
veterinary science.

Factors that affect the risk assessment

® Consequence of infection (serious human disease)


http://www.dh.gov.uk/
http://www.hse.gov.uk/biosafety/biologagents.pdf
http://www.hse.gov.uk/pubns/web01.pdf
http://www.hpa.org.uk/
http://www.hse.gov.uk/biosafety/infection.htm

e Potential for transmission

e infect and harm employees

® spread to the community

® Amenability to treatment

Risk controls

These are defined in detail in guidance from the Health and Safety Commission (HSC) and Advisory Committee on Dangerous Pathogens (ACDP) as listed
below. In summary, risk controls include the following.

Exposure controls

e Containment: three levels of containment for HG 2-4 pathogens, including

® separation fromother activities

® negative pressure ventilation

e high-efficiency particulate absorption (HEPA) filtered air intake and output
® restriction to authorized personnel (e.g. access controls)

e safety cabinet

® observation window to allow monitoring from outside

® Use of PPE including respiratory protective equipment
® Emergency/incident planning (handling accidents)

® Vector control (rats mainly)

e Display biohazard warnings

e Safe decontamination and disinfection procedures

e Safe waste management

e Safe transport of pathogens

® Good hygiene: separation of eating areas for staff, handwashing routines

Table 3.2 Classification of microbial pathogens (according to COSHH Regulations)

Hazard group

HG 1 Unlikely to cause human disease

HG 2 Can cause human disease, and likely to be a hazard to employees, but unlikely to spread in the community and is treatable
HG 3 A hazard to employees, and also likely to spread to the community, but is treatable

HG 4 Can cause severe disease in humans, a hazard to employees and the community, and no treatment or prophylaxis available

A full ist of specific agents and their classification is published.’




=]
1 The approved list of biologicalagents. ACDP. http://www.hse.gov.uk/pubns/misc208.pdf

Occupational health input

Immunization where available
Health surveillance: in practice this consists mainly of education to be vigilant and report symptoms, record of immunity

Advise on individual susceptibility e.g. pregnancy, immunosuppression

Specific legislation and guidance
Mainly outlined in general legislation (COSHH, MHSWR) but with additional guidance.

]
Biological agents: managing the risks in laboratories and healthcare premises. http://www.hse.gov.uk/biosafety/biologagents.pdf

m The Management, Design and Operation of Microbiological Containment Laboratories. HSC, ACDP, 2001

m Vaccination of Laboratory Workers Handling Vaccinia and Related Poxviruses Infectious for Humans. HSC, ACDP, Advisory Committee on Genetic
Modification, 1990.

Genetically modif ied organisms (GMOs)

Genetic modification (GM) is the term given to deliberate manipulation of the genetic material (DNA or RNA) of organisms in a way that does not occur in
nature. The aimof GM is to introduce new or altered characteristics into plants, animals or, most commonly, micro-organisms (bacteria, viruses, and
fungi). These modified attributes can be transferred subsequently between cells or organisms.

Common sources/specific industries

GM is carried out in laboratories, animal houses, and plant growth facilities (known as ‘contained use’).

Those at risk of occupational exposure include:

® laboratory workers
e animal house workers

® horticulturalists in experimental facilities

Health effects

These mainly relate to genetically modified micro-organisms (GMMs), and include specific infections.

Risk assessment and control

This is governed by primary legislation (The GMO (Contained Use) Regulations 2000 (with subsequent amendments). The regulations (see references below)
give a framework for the usual principles of risk asessment, risk reduction, monitoring, and review, requiring:

risk assessment of allactivities involving GMOs

use of a four-level classification system based on the risk of the activity (this is based on the four levels of containment for microbial laboratories) (see
p. 146, Table 3.2)

notification of all premises to HSE before they are used for GM activities for the first time
notification of individual activities of Class 2 to Class 4 to the Competent Authority (administered by HSE)

maintenance of a public register of GM premises and certain activities

In addition, laboratories should follow good laboratory and containment practice.

Relevant legislation

]
The Genetically Modified Organisms ( Contained Use) Regulations 2000. http://www.opsi.gov.uk/si/si2000/20002831.htm



http://www.hse.gov.uk/pubns/misc208.pdf
http://www.hse.gov.uk/biosafety/biologagents.pdf
http://www.opsi.gov.uk/si/si2000/20002831.htm

]
® The Genetically Modified Organisms (Contained Use) (Amendment) Regulations 2002. http://www.opsi.gov.uk/

]
® The Genetically Modified Organisms (Contained Use) (Amendment) Regulations 2005. http://www.hse.gov.uk/biosafety/

Further information and guidance

http://www.hse.gov.uk/pubns/indg86.pdf

P.150
Animals and animal products

Common sources and industries
Any industry that involves direct contact with animals (live or dead), their excreta, or products:

® agriculture
® veterinary medicine

® meat processing (including abbatoirs), packing, and distribution

Potential health effects

Zoonoses

The zoonoses are a group of infections that are typically found in animals as the primary host, but are spread from animals to humans. Some (not all) can be
transmitted from human to human. There are approximately 40 potentialzoonoses in the UK and approximately 300 000 people in a variety of occupations
are potentially exposed. Although most zoonoses are mild and self-limiting, some may cause long-term health effects.

Allergic (immune-mediated) disease
Some organic antigens are animal products (e.g. rat urine), or are found in association with animal products (e.g. bloom on bird feathers) see p. 152).

Risk assessment

® Route of exposure: high risk with skin contamination, inhalation of dusts and aerosols, and ingestion.

Prevention/exposure control

® Good husbandry practices for livestock:

® good standards of hygiene in young-stock housing
® low stocking densities
® avoid contaminating animal drinking water with dung
® keep animals as stress-free as possible
e FEducation and awareness of zoonoses:
e warn employees (and visitors) about the risk of zoonoses and preventive measures
® advise early consultation with a doctor and declaration of exposure to animals if suspicious symptoms occur
® |dentify those with individual susceptibility and restrict from exposure:
® pregnant women (avoid pregnant sheep)
e immune compromised people
® |mmunizing and treating livestock

® Good occupational hygiene practices (livestock and deadstock)


http://www.opsi.gov.uk/
http://www.hse.gov.uk/biosafety/
http://www.hse.gov.uk/pubns/indg86.pdf

Table 3.3 Zoonoses

Zoonotic infection Animal host
Anthrax Cows, sheep, others
Glanders Horses, cats, dogs
Streptococcus suis Pigs
Brucellosis Cows, sheep, goats, pigs
Lyme disease Deer
Chlamydia infections Poultry, exotic birds, sheep
Q fever Sheep, cows, goats
orf Sheep
The common zoonoses are covered in Chapter 6, pp. 210-228.

Relevant legislation

e Brucellosis, anthrax, bovine tuberculosis, and bovine spongiform encephalopathy (BSE) in animals are notifiable to the Divisional Veternary Manager of
the Department for Environment, Food, and Rural Affairs (Defra).

Further information and guidance

5]

http://www.hse.gov.uk/biosafety/diseases/zoonoses.htm

5]

http://www.hpa.org.uk/infections/topics az/zoonoses/menu.asp

5]

Common zoonoses in agriculture. Agriculture information sheet No. 2 (revised) HSE. http://www.hse.gov.uk/pubns/ais2.pdf



http://www.hse.gov.uk/biosafety/diseases/zoonoses.htm
http://www.hpa.org.uk/infections/topics_az/zoonoses/menu.asp
http://www.hse.gov.uk/pubns/ais2.pdf

Working Safely with Research Animals. HSC, ACDP, 1997

Table 3.4 Good occupational hygiene practices in agriculture and meat processing

Safe working practices Avoid tools that cause cuts and injuries

Safe use and disposal of sharps used to immunize/test animals

Avoid mouth-to-mouth resuscitation on newborn animals

Avoid handling birth fluids or placentae

Controlor eliminate rats

Do not touch dead rats with unprotected skin

Personal protective equipment Essential for birthing, handling infected stock, mouth or rectal examinations: gauntlets/gloves,
(PPE) apron, boots

Use face protection (mask and goggles) if there is a risk of splashing

Use respirator if risk of exposure to aerosols (hosing down) or organic dust

Personal hygiene Employers must provide good washing facilities, separate eating areas

Wash hands and arms before eating or smoking

Cover wounds with waterproof dressing

Workwear should be retained and washed at the place of work (not taken home)




Organic dusts and mists

These are a group of biological agents that have the potential to cause occupational disease, and are widespread in the workplace They are mainly high
molecular weight proteins from plant and animal material and micro-organisms.

Common sources

Organic dusts

e Animal proteins

® Urine and dander from farmor laboratory animals (e.g. cows, rats)
® Plant proteins

e Naturalrubber latex

® Grain dust

® Flour dust

® Wood dusts

e Colophony
® Microbial

® Moulds and spores that grow in vegetable matter (e.g. hay, mushroom compost)

® Enzymes

Organic mists

® Proteinaceous mists fromwashing fish products, and surfaces or equipment contaminated with fish/animal proteins

® Bacterially infected metalworking fluids

Specific industries

® Health care industry

® Rubber manufacturing

® |aboratories and animal houses/care facilities
® Farming

e Baking and flour milling

® Biological detergent manufacture

® Fish processing

e Engineering

Health effects

e Typel allergy (IgE-mediated)

e Occupationalasthma
® Allergic rhinitis

® (Contact urticaria

® Anaphylaxis

® Hypersensitivity pneumonitis

Factors affecting the risk assessment

® Exposure



® Potency of the specific allergen

e |ndividualsusceptibility (e.g. atopy, previous sensitization, cross-reactivity to similar allergens)

Risk controls

® Minimize exposure: generic principles
® Good animal husbandry, including avoidance of overcrowding
e Good hygiene: regular cleaning of animal cages and housing, wood workshops, bakeries

® Generaland localventilation

® Dust abatement techniques: avoid dry sweeping or compressed air lines for cleaning; instead use an industrial vacuum cleaner or wet clean

-
e Detailed guidance on the following specific biological allergens is available at http://www.hse.gov.uk/asthma/substancesinfo.htm

® Flour dust

® Grain dust

® |aboratory animals
e Naturalrubber latex

® Wood dust
e Use of PPE
® Can be used if a significant risk exists after appropriate efforts at exposure control, e.g. for intermittent dusty tasks.
Some advocate the use of respiratory protective equipment (RPE) as a last resort in sensitized workers whose livelihood depends on working

in ‘at-risk’ situations (e.g. farmers). If this approach is advised, it must be with extreme caution, and then only after all possible efforts have been
made to reduce exposure. The individual must be monitored closely (health surveillance) for signs of deterioration.

Health surveillance

Allthose who are exposed to a significant risk of allergic disease must have health surveillance as required by the Management of Health and Safety at
Work Regulations. Detailed guidance is referenced below.

® Regular symptoms questionnaire and lung function.

® Follow-up positive symptoms with further investigation:

® serial peak flow tests
® skin prick tests
® skin patch tests

e totallgE and specific IgE for suspect agent (e.g. latex).

e Exclude if exposure cannot be controlled adequately, or use PPE and monitor extremely closely.

Further information and guidance

L

Medical Aspects of Occupational Asthma. MS25, HSE. ISBN 0717615472.

L

Preventing Asthma at Work: How to Control Respiratory Sensitisers. HSE, 1994. ISBN 0717606619.


http://www.hse.gov.uk/asthma/substancesinfo.htm
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Chapter 4

Mechanical and Ergonomics Hazards

Ergonomics hazards: overview

Definitions

Ergonomics (or human factors) is the scientific discipline concerned with the understanding of interactions among humans and other elements of a system,
and the profession that applies theory, principles, data, and methods to design in order to optimize human well-being and overall system performance.’

Industries

Ergonomics hazards to employees are ubiquitous, affecting almost every type of work. Ergonomics issues can also affect service users, the general public,
and the environment. They are most important in safety-criticalindustries, e.g. transport and nuclear industries, and in the health services.

Specific ergonomics hazards

The most important of these are covered separately in this chapter. However, ergonomics hazards often occur in combination with each other, and are
commonly addressed together in designing risk controls. The list below is not exhaustive, but includes the most important and common hazards.

Physical (examples)

® |oading (lifting and handling)

® Poor posture

® Repetition, particularly at high speed

e High forces

® |ndividual differences, e.g. extremes of anthropometry

® Poor equipment and workplace design

Psychological (examples)

® Task overload/underload

® Mentalworkload

® Controlover work

® Social support

® |ndividual differences (e.g. poor reaction times, mentalil health)
® Poor design of information, displays, controls

® Poor systemreliability

® Human error

Organizational (examples)

® |ong working hours
e Shift work

® Short deadlines

® Excessive workload
® Poor staffing levels

® |ack of worker involvement in system design



Adverse effects of poor ergonomics design (including health effects)

® Accidents

® |njuries

® Musculoskeletal disease (back, neck, and upper limb pain)
® Psychological morbidity (including stress)

e (riticalincidents (including environmentaldisasters)

® Decreased efficiency, poor productivity

® Failure of complex systems

® Job dissatisfaction

® |ow staff morale

e High job turnover

Ergonomics risk management

Specific aspects of risk assessment and controlare covered under each ergonomics hazard (see pp. 158, 160, and 164, and also pp. 802 and 806).

Relevant legislation

There is no specific legislation on ergonomics hazards, but some statutory instruments contain direction on ergonomics issues:

® Controlof Major Accident Hazards Regulations 1999 (COMAH)

® Railways (Safety Critical Work) Regulations 1994

® The Manual Handling Operations Regulations 1992 (as amended)

e The Health and Safety (Display Screen Equipment) Regulations 1992
® Provision and Use of Work Equipment Regulations 1998 (PUWER)

® The Working Time Regulations

Further information

« International Ergonomics Association

http://www.iea.cc/

» Ergonomics society

5]

http://www.ergonomics.org.uk/

» European Agency for Safety and Health at Work. Good Practice section: musculoskeletal disease

5]

http://europe.osha.eu.int/good practice/risks/msd/

» Health and Safety Executive: human factors guidance

http://hse.gov.uk/humanfactors/index.htm



http://www.iea.cc/
http://www.ergonomics.org.uk/
http://europe.osha.eu.int/good_practice/risks/msd/
http://hse.gov.uk/humanfactors/index.htm

Lifting and handling

Manual lifting or handling of loads constitutes one of the most common and important ergonomics hazards.

Definitions

The term manual handling comprises any non-mechanized (or incompletely mechanized) manipulation of a load, including lifting, pushing, puling, sliding, or
carrying. Loads may be inanimate or living (people and animals).

Specific industries

Manual handling is a ubiquitous exposure, which is common in a wide range of industries. However, of particular note are:

® construction

® warehousing and logistics
® heavy engineering

® airport baggage handling
® agriculture

® health care (patient-handling)

Risk assessment
See Table 4.1 opposite.

Risk controls

The following list is not exhaustive, but includes the most common examples of risk controls. Extensive guidance on risk controls (including industry-
specific guidance) is readily available (references under further information and guidance below).

® Divide load into smaller units, or scale loads up, and switch to bulk handling systems.

® Ensure load is easy to grip and stable.

® Arrange lifting environment free from obstacles and on level surface.

® Address extremes of height, e.g. restrict transfers to levels below elbow and above knee height. Avoid lifting from the floor.

® Mechanicallifting aids appropriate to the task. There are many examples for different purposes. Most common examples include:

® hoists, cranes, and vehicles

e powered and non-powered trucks and trolleys

® scissor lifts or other height-adjustable surfaces
® tracks, conveyors, chutes, and rollers

® specialized equipment for ‘live’ loads (patients), e.g. slide sheets.

Health effects

® Low back pain
® Neck/shoulder pain

® Osteoarthritis of the hip

Table 4.1 Manual handling risk assessment

Factor 1 Risk | Risk

Load:



Weight

Shape

Stability

Others

15 kg or more

Awkward shape, large size, poor grip

Liable to shift or move

Sharp edges, heavier than might be
anticipated by the handler

Centre of gravity of the load is eccentric

<15 kg

Small, easy to grip

Stable, predictable

Lever (distance from employee's
centre of gravity)

Load held away from body

Load close to body, with arms vertical and
parallel to trunk

Vertical distance

Lifts above elbow height

Transfer at trunk height

(height) Lifts below knee height
Posture Bent or twisted trunk Constrained posture Straight trunk
Task Long carrying distances Short distance

(>4 m = moderate risk)

Frequent or repetitive lifting

Prolonged lifting

High effort (resistance)

Short duration

Environment

Limited space

Steep slopes

Level non-slip surface

Comfortable temperature




Slip or trip hazards

Poor visibility

Extremes of temperature

Individual susceptibility Previous history of back pain
Pregnancy
Work Short deadlines Reasonable pace of work
organization Poor communication Good support
Lack of control Good control and flexibility
Excessive demands Reasonable volume of work

Specific legislative requirements

® The Manual Handling Operations Regulations 1992 (as amended). These regulations give a framework for the generic risk assessment, risk control,
review cycle that is specifically relevant for hazards associated with manual handling.

Further information and guidance

» Are you making the best use of lifting and handling aids? HSE

http://www.hse.gov.uk/pubns/indg398.pdf

» General guidance on pushing and pulling risk assessment. HSE

http://www.hse.gov.uk/msd/pushpull/index.htm

Posture

The main component of risk (of musculoskletal disorders) is non-neutral posture.



http://www.hse.gov.uk/pubns/indg398.pdf
http://www.hse.gov.uk/msd/pushpull/index.htm

Definitions
Non-neutral means that the head, trunk, or limbs deviate from the normalanatomical (neutral) position.

Specific industries

Adverse posture is widespread across many industries, affecting workers in office environments as well as heavy manual occupations. Of particular note
are:

e callcentre operators
e display screen equipment users
e assembly line workers

e food preparation/food industry, meat handlers.

Potential health effects

® |Low back pain
e Upper limb pain
® neck-shoulder pain

e elbow, forearm, and wrist pain

Risk assessment

® Non-neutral posture is associated with an increased risk of health effects if it is:

® persistent—prolonged constrained or awkward position of the trunk or limbs due to restricted space or poorly designed man-machine interface
(e.g. sustained stooping)

® repetitive—repeated adverse posture (e.g. bending up and down).
® Extreme deviation from the anatomical position increases risk. Significant risks are associated with:

® head—flexed or extended, especially >20°
e trunk—flexed or twisted, especially >20°

e upper limbs—extreme flexion or abduction of the shoulders (work with arms above shoulder height), elbows, or wrists; as a generalrule, risk
increases most with upper arm flexion >90°, elbows flexed >90°, and wrists flexed or extended >15°.

® A number of risk assessment tools are available for assessing adverse posture (pp. 802, 806).

Risk control

Risk reduction is mainly by the application of good ergonomics principles to task and equipment design. Extensive guidance on risk controls (including
industry-specific guidance) is readily available (see further information below). Common examples include:

® appropriate seating that is adjustable to allow for anthropometric variations between operators
® controls that are within reach to avoid over-reaching or stretching
® attention to the height at which tasks are carried out in order to minimize bending or stooping

® task rotation, regular breaks, or variation in position in order to avoid prolonged constrained posture.



Common adverse posture Example of control
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Figure 4.1 Risk controls for poor posture




Relevant legislation and guidance

]
® The Display Screen Equipment (DSE) Regulations. http://www.opsi.gov.uk/si/si1992/Uksi 19922792 en 1.htm

® The Manual Handling Operations Regulations 1992

Further information

B
® Health and Safety Executive signposts to guidance on posture risk assessment and control. http://www.hse.gov.uk/msd/hsemsd.htm#uld

P.164
Repetitive work

Definition
Repetitive work includes activities that are physically repetitive, or cognitively repetitive or monotonous. Physicaland cognitive aspects of
repetitiveness in work tasks often interact.

Specific industries/tasks

® Packaging

® Assembly lines

e Textile/garment production (sewing machine operators, cutting room)
® Poultry processing (plucking, evisceration)

® Fruit pickers

® Computer data entry operators

Health effects

® Musculoskeletal disorders

e neck-shoulder pain
e elbow, wrist pain

® low back pain

Risk assessment
See Table 4.2.

Risk controls

The following list is not exhaustive, but includes the most common examples of risk controls. Extensive guidance on risk controls is readily available
(references under further information and guidance below).

® Frequent rest breaks

® Task rotation

® Avoid forced pacing

e Job enrichment and variety
® Automation

® Mechanization

® Worker participation in job design and organization

Further information


http://www.opsi.gov.uk/si/si1992/Uksi_19922792_en_1.htm
http://www.hse.gov.uk/msd/hsemsd.htm#uld

L

HSE (2002). HSG (60). Upper Limb Disorders in the Workplace. ISBN 0717619788.

L

HSE (2003). L(26). Work with Display Screen Equipment: Health and Safety (Display Screen Equipment) Regulations 1992 as amended by the Health
and Safety (Miscellaneous Amendments) Regulations 2002. |SBN 0717625826.

(8

HSE (2003). HSG (90). The Law on VDUs: An Easy Guide. |1SBN 0717626024.

Table 4.2 Risk assessment for repetitive tasks

Risk factor 1 Risk | Risk
Cycle time Rapid Slow
Grip Tight grip Loose grip
strength
Rgcovery Short Long
time
Synergism
with Awkward posture Supported neutral posture
posture
Psychosocial Lack of controlover work (e.g. forced Able to determine speed of work Able to intersperse repetitive tasks with
factors pacing) Excessive workload other activities (both physicaland cognitive)

Mechanical hazards

In the operation of machines a person may be injured as a result of machine movement, being trapped between the machinery and materials, or being
struck by materials ejected from the machinery.

Identification of machinery hazards

It is useful to consider three factors.

e The different phases of the machine's life

® construction
e installation

® commissioning
® operation

® cleaning



® maintenance
e disposal
® The circumstances giving rise to the injury

® The hazards that can cause the injury.

Types of machinery hazards
For the different types and range of machines used, their hazards can be summarized as follows.

® Traps

® reciprocating traps due to verticalor horizontal motion of machines

® shearing traps produced by a moving part transversing a fixed part, and in-running nips where limbs are drawn in to a trap (e.g. where a moving
belt or chain meets a roller or a tooth wheel)

® |mpact: machinery parts, which can cause injuries by their speed or movement if the person gets in the way.
® (Contact: this may cause burns, lacerations, or injuries due to sharp, abrasive, hot, cold, or electrically live machine components
® Entanglement: limbs, hair, or clothing may become entangled with unguarded moving parts

® FEjection: machines may eject particles, metals, or actual parts of machines (e.g. grinding machines)
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Chapter 5

Psychosocial Hazards

Organizational psychosocial factors

Definition

The term ‘psychosocial hazard’ is used to describe any factor that may cause distress or psychological harm.

Health effects

® The main health effect is stress.

® Meta-analyses of the literature on stress show that many physical changes occur in stressed people, either directly or indirectly, including:

e cardiovascular problems (direct physiological)
e infections (direct physiological)

® immunosuppression (direct physiological)

e mental health problems; anxiety or depression (direct psychological)

® cancers associated with increased use of drink, tobacco, and drugs (indirect physiological)

® musculoskeletal problems (direct psychological).

Other adverse effects

® |ow morale and job satisfaction
® |Low productivity
® Increase in industrial disputes

® Increased accidents and injuries

Table 5.1 Psychosocial hazards

Content of job

Work overload, deadlines, difficulty of work, time
pressures, underloading (work too easy)

Organization of work

Shift work, long working hours, unsociable working hours, unpredictable
working hours, organizationalrestructuring, non-consulted changes

Workplace culture

Communication, involvement in decision making,
feedback, resources provided, support

Work role

Clarity of job, conflict of interests, conflict of beliefs, lack of controlover
work




Structure Relationships

Over-promotion (self/others), under-promotion
(self/others), redundancy threats, pay
structure/inequalities

Poor communication, harassment, bullying, verbal abuse, physical
abuse/intimidation

Environment Home-work interface
Noise, temperature, lighting, space, ergonomics, Childcare issues, transport problems, commuting, relocation, housing
(perceived hazard exposure) issues

Risk control

The following are primary interventions to decrease adverse organizational factors in the workplace. Systems should be in place locally to respond to
individualissues.

Workplace demands

e Ensure employees are able to cope with the demands of their jobs
® Provide achievable demands relative to the hours of work

® Match people's skills and abilities to the job demands

e Design jobs within the capabilities of employees

® Address employees’' concerns about their work/environment

Maintaining control

e Employees can have a say about how they do their work

e Employees have controlover the pace of work

® Employee initiative and skills are encouraged

® Employees encouraged to develop new skils and remain challenged
e Employees can have a say when breaks are taken

® Employees are consulted over work issues whenever possible

Workplace relationships

® Employees are not subjected to unacceptable behaviour (e.g. bullying)
® Promote positive working and ensure fairness

® Avoid conflict and deal with unacceptable behaviour

® Employees share information relevant to their work

e Policies and procedures to prevent or resolve unacceptable behaviour
® Managers are able to deal with unacceptable behaviour

® Employees are able to report unacceptable behaviour

Workplace roles

® Ensure clarity of roles within organizations and avoid role conflicts
® Employees understand their role and responsibilities

e Ensure different roles placed upon employees are compatible

e Check employees' understanding of their roles and responsibilities
® Employees can raise concerns about role uncertainties or conflicts

Organizational change

® Engage employees frequently when undergoing organizational change
® Provide employees with reasons for proposed changes

® Ensure adequate employee consultation on changes

® Make employees aware of the impact and time frames of any changes

e Employees have access to relevant support during changes




Employee support

® Employees receive adequate support from colleagues and superiors
® Policies and procedures to support employees

e Encourage managers to support their staff

® Encourage employees to support their colleagues

® Employees know what support is available and how to access it

® Employees know how to use any resources to do their job

® Employees receive regular and constructive feedback

Violence and aggression

Definition
Any incident in which a person is abused, threatened, or assaulted in circumstances relating to their work, whether by other employees or others. This
can include verbal abuse or threats as well as physical attacks.

Incidence

e Data fromthe British Crime Survey (2005) estimated the number of incidents of violence experienced by workers in England and Wales to be 655 000 in
2004-2005.

® |Latest figures show the steady fallin workplace violence since the peak of 1.3 million incidents in 1995 continued in 2004-2005.

e Violence from former employees represents only 3% of workplace violence incidents; 20% is from current employees, with the remainder of physicaland
verbal attacks coming fromstrangers or customers.

Risk factors

Workplace violence can occur in different environments, including health care, public spaces, and commercial premises. Those most at risk from violence in
the workplace include those who:

e provide (medical/health/social) care for others
e deliver/collect goods

e control/schedule services

® represent authority

® provide a service

® deliver education

® transact cash or valuables.

Causes
Common causes of violence in workplaces include:

® those wanting immediate attention
e dissatisfaction with the (lack of) attention/treatment received
e dissatisfaction with inappropriate or unsuccessful treatment received

® robbery.

Behavioural markers of potential aggressors

® Previous history of violence

® Frustration (with the victim's organization)
® Emotional problems

® Socialisolation with limited outlets

® |nterpersonal problems

® Antagonistic relationships with others (e.g. victimor bully)



® Obsessive behaviour (e.g. romantic, political, religious, racial)

Risk control

Eliminating workplace violence should be a high priority for managers and team leaders. Organizations should not wait until violent events occur before
preparing plans to combat violence and aggression, and should train their staff to prevent violence.

Allorganizations should have, and enforce, a zero-tolerance violence policy, which is communicated to both employees and non-employees. Employee
training, appropriate use of counselling, disciplinary action when required, and effective security measures can all help to eliminate workplace violence.
See violence management policies (p. 422) for specific guidance and examples of good practice.

Lone working

Definition
Lone working can be defined as ‘any situation or location in which someone works without a colleague nearby; or when someone is working out of sight or

earshot of another colleague’.! This definition includes those who are not obviously lone workers, e.g. school teachers working in isolated classrooms,
remote from the assistance of colleagues.

Risk factors
Lone working of itself is not the issue—it is the lack of immediate assistance available to the worker. The main concerns are:

® illness
® accidents

® personalsafety (see also pp. 170 and 422)

Exposed occupations

Many employers have staff who undertake lone working.

e Those who work in the community, e.g.

® socialworkers
e traffic wardens
e district nurses
® lorry, bus, and taxi drivers
e Those who work in single-occupancy premises, e.g.
e filing stations
® shops
® those who work from home
® Those who work in isolated areas of large buildings, e.g.
® reception staff
® teachers
® Those who work in premises outside office hours, e.g.
® cleaners
® engineers

® security staff

Risk assessment

Factors to consider in a risk assessment include the following.

® People: the client group and the public
® |ocation
® Timing

® Task



® hazardous procedures
® dealing with valuables or cash

e enforcement activity (e.g. traffic wardens)

® Traveland accommodation

& Where risk assessment indicates inadequate controls, lone working should not proceed. Consider working in pairs, alternative location for meeting,
etc. to eliminate or reduce risk.

Control measures

® Employers of lone workers should have a lone-working policy.

® |nformation, instruction, and training for lone workers and managers.

® Access controls in buildings.

® |nternalalarmsystems including panic buttons or fob-operated alarms are useful for premises (e.g. psychiatric hospitals).

® |one-worker protection systems linked to a centralcontrolroom (with or without a global positioning system) for mobile workers.

® Personalattack alarm, but their use may inflame a difficult situation

® Mobile phone: check that it is fully charged, has available credit, and that reception is adequate in that area.

® Information sharing between public bodies regarding individuals with a history of violence towards staff.

® Visit log—who is being visited, contact details, arrival/departure times—but this requires the cooperation of allstaff to operate effectively.

® | one worker details held in personalfile. Include:

® make, model, and registration of vehicle
® next of kin

® home and mobile phone numbers.

& Do not place undue reliance on lone-worker protection systems.

Relevant legislation

® Under the Health and Safety at Work etc. Act 1974 employers have a duty to protect worker's health and this would include lone workers.

® Management of Health and Safety at Work Regulations 1999 requires that employers undertake a suitable and sufficient risk assessment of the risks to
the health and safety of staff and others (regulation 3), which would include lone working.

Further information and guidance

» Health and Safety at Work etc. Act 1974, Chapter 37.

» Management of Health and Safety at Work Regulations 1999, Approved Code of Practice and Guidance.

5]

http://www.suzylamplugh.org/home/aboutus.shtml The Suzy Lamplugh Trust.

=
http://www.cfsms.nhs.uk/doc/lone.worker/not.alone.pdf Not Alone: A Guide for the Better Protection of Lone Workers in the NHS. NHS Security
Management Service.

Shift and night work

Definition
Night work is defined as at least 3 hours of work taking place between 11 p.m. and 6 a.m.


http://www.suzylamplugh.org/home/aboutus.shtml
http://www.cfsms.nhs.uk/doc/lone.worker/not.alone.pdf

Epidemiology

e Approximately 3.6 million UK workers usually work shifts (14% of all people in employment).
e Afurther unknown number take part in occasional shift work.

e Shift work is only slightly more prevalent in men than women:

® most common among plant and machine operators (30% of men and 20% of women in the sector), and personaland protective services (more than
50% men and 30% of women in the sector).

e by far the most common occupational group of women working shifts are nurses.

Health effects

® Fatigue and sleep deficits

® Anxiety/depression

® Increased substance use (eating, smoking, drinking)

® Gl disorders: peptic ulcer, altered bowel habit

e Cardiovascular disorders

® Neurological disorders

® Menstrualdisorders

® Acute changes in cholesterol, uric acid, glucose, potassium, and lipids

e There is some evidence of an association with miscarriage, pretermbirth and low birth weight, although it is not clear whether the association is
causal.

Complications of night work

Much research has gone into determining whether or not night working imposes extra health effects. The evidence is inconclusive, although it seems likely
that circadian disruption, fatigue, and sleep deficit will be exacerbated by a 12 hour shift system. Other secondary factors affecting health and safety in
night workers need to be considered, such as exposure to toxic materials where occupational exposure limits appropriate for 8 hours would no longer be
safe for 12 hours.

Effects on function

Risk of injury is 30% higher on night shifts than on morning shifts, and is usually highest in the first 2-3 hours, with the risk 1 over successive nights. By
the fourth night shift, there is 1.3 times greater risk of accident than on the first night. The use of sedatives to aid sleep at unusual times may lengthen
reaction times and exacerbate the 1 risk of accidents.

Risk factors
Factors associated with adverse effects of night/shift work include:

® incomplete circadian adjustment
e irregular food intake leading to stomach complaints
® impairment of conventional social and family life

e demanding child-care responsibilities

Risk control
Employees should

e Drink coffee in the first half of the shift only

® Take short ‘power naps’

e Take small breaks at least every hour

® Take a main meal break between midnight and 1 a.m.

® Take a smaller food break between 3 a.m. and 4 a.m.

e Be aware of subjective feelings of inertia for 15 minutes after waking
® Avoid driving to and fromwork after prolonged periods of night shifts
® Eat healthily and keep fit/active

e Design and define their own shifts whenever possible

e Take up flexible working if possible



® Advice is available for shift workers on how to cope with the demands of night working. The European Foundation for the Improvement of Living
and Working Conditions (http://www.eurofound.eu.int) offers tips on dealing with sleep problems, eating, physical fitness, and social contact,
suggesting that workers follow as conventional, regular, and moderate a lifestyle as the circumstances allow.

Employers should

® Minimize permanent nights

® Ensure safe travelto and fromwork at unusual hours

e Limit consecutive night shifts to no more than four

e |[f possible allow 24 hours between two night shifts

® Some weekends should be completely free of night shifts

® (Consider making night shifts shorter than day shifts

® Avoid compressed working periods

® The length of night shifts should be related to the tasks performed
® Forward rotation of shifts is preferable to continuous night shifts
® Morning shifts should start later rather than sooner

® Rotas should be as regular as possible

e Allow opportunities to swap shifts and change handover times

® Avoid excessive short-termrota changes

® Good notice should be given of changes in shift patterns

e Allow return to day work without penalty (especially older workers)
e Ensure availability of hot food and drinks, rest areas, and first aid
e Night workers need the same access to training as other workers

e Allow access to union representation or daytime meetings

» The ability to cope with changed sleep patterns varies considerably and should be considered when selecting night workers

Relevant legislation
Workers who normally work at night (excluding those who only occasionally work nights) are protected under the Working Time Regulations (see p. 600).

Long working hours

Definitions

® ‘Long-hours’ workers are those who work >48 hours per week.

Epidemiology

UK employees work longer hours than other European workers, apart from Greece.

® UK mean for males in full-time employment is 45.8 hours per week (EU average 41.3)
® UK mean for females is 40.6 hours per week (EU average 39.0)

® Approximately 2.7 million UK workers usually work >48 hours per week (average 56 hours).

Health effects

® Generalized fatigue, both physicaland psychological

® Anxiety/depression

Effects on function

® Poor performance.

® 1 Risk of accident or injury.

® Exponentialincrease with long hours: by the twelfth hour of work risk is double that during the first 8 hours.

e Not taking a regular break linearly 1 the risk of injury: the risk of injury 1.5 hours after taking a break is twice that when resuming work
immediately after the break.


http://www.eurofound.eu.int/

Risk factors

A number of factors increase the likelihood of adverse effects from working longer hours:

® Female sex.

® Older age.

® Poor diet.

e Little exercise.

® Pre-existing poor health: examples of medical conditions that may be adversely affected include asthma, depression, and diabetes. These need to be
considered before selecting individuals for long working hours duties (although they are not an absolute contraindication to long hours).

® Complex or demanding domestic situation.

Relevant legislation

The European Working Time Directive enforces standards on working time (see p. 600).

P.178
Time zone changes
Crossing time zones is commonly associated with jobs that require frequent internationaltravel.

Health effects

Transmeridian displacement, or dysrhythmia (jet lag) is a disturbance of the internal circadian rhythm (body clock) caused by crossing international time
zones. Crossing time zones when travelling east (travelling back in time) is usually worse than when travelling west (forward in time). Symptoms include:

® tiredness

e disorientation

® lack of concentration

® broken sleeping/night wakefulness
® cognitive impairment

e irritability

® Gl upset.

Epidemiology of health effects

The impact of jet lag upon long-haul travellers is particularly high, with approximately 90-94% of travellers feeling some negative effects after flying. Some
surveys have shown that 96% of experienced flight attendants continue to feel jet-lagged after long-haul flights.

Risk factors

® Number of time zones crossed (>five time zones greatly 1 risk)

e (Cabin pressure

® Being a person of ‘set routine’

® Pre-flight condition (e.g. tiredness, stressed, nervous, drunk/hung-over)
e C(Caffeine, alcohol, fruit juice

® Dehydration

® Poor fresh air supply

® |imited movement/stretching

® Flying at night time

® OQOlder age

Risk control
There are a number of preventive measures that travellers can take

Pre-flight



® Ensure a good night's sleep before travel
® Becalm

e Exercise the day before the flight

Flight factors

® Direction of f light (if possible)—may be a personal preference

e Daytime flights preferable to night time flights

In-flight behaviour

e Drink plenty of water or other non-alcoholic fluids
® Using sleeping aids: pillows, neck-rests, blindfolds, earplugs
® Remove footwear

® Exercise as much as possible

Take walks at stop-overs if possible

Shower if available (refreshing, and activates muscles and circulation)

Management

Some research suggests that phototherapy and bright-light therapy can be usefulin speeding up the circadian adaptation in those who are suffering ill
effects. The efficacy of melatonin is uncertain.
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Chapter 6

Occupational Infections

Blood-borne viruses (BBV)
An important group of occupationalinfections characterized by their blood-borne route of transmission. The most common examples are:

® hepatitis B (HBV)
® hepatitis C (HCV)

® human immunodeficiency virus (HIV).
Others include

® hepatitis D (HDV)

® viralhaemorrhagic fevers (VHF).

Sources of exposure/industries
Transmission can occur following exposure to infected biological material (see p. 842).

Factors affecting exposure and risk assessment

The risk of transmission is determined by:

® details of the incident including body fluid involved and route of exposure

® source patient infectivity.

Risk assessment is described in detailon p. 842.

Biological material associated with transmission of BBV

e Blood

® Blood-stained fluid
® Pleural fluid

® Pericardial fluid

® Peritoneal fluid

e (Cerebrospinal fluid
e Synovial fluid

® Amniotic fluid

® Breast mik

® Semen

® Vaginalsecretions
e Unfixed tissues and organs

Occupations at risk from BBV

® HCWs, in particular:”

® Surgeons
® Theatre nurses
® Dentists
® Midwives

® Anaesthetists



® Dialysis technicians

® Ambulance technicians

® Mortuary technicians

® |aboratory workers

® Chiropodists

® Acupuncture practitioners

There is a lower, but significant, risk among:

e Embalmers

® Crematoriumworkers
® (Cleaners

® Police

® Prison workers

® Socialworkers

® Military personnel

® Sewage workers

e Firefighters

Health effects
These are described separately for each virus HBV, HCV, HIV, VHF (see pp. 186, 188, 190, 192).

Risk controls

® Reduce exposure to infected blood and body fluids by adherence to standard infection control procedures, including hand hygiene and use of PPE.

® Gloves should be worn for any procedures that involve a risk of contamination with infected material. Double gloves are recommended where surgical
procedures are performed on patients known to be infected with BBV.

® Aprons, goggles, and mask are required where there is a risk of splashing.

e Qther risk controls include:

® use of safer sharps devices

® avoidance of re-sheathing needles
e correct disposal of sharps

e correct disposal of infected waste

e correct transport of specimens.

® |mmunization against HBV.

® Prompt management of sharps and contamination incidents in the workplace.

Specific guidance

e Guidance for Clinical Health Care Workers: Protection Against Infection with Blood-borne viruses. Recommendations of the Expert Advisory Group on

AIDS and The Advisory Group on Hepatitis. “® http://www.dh.gov.uk/

® Guidance on risk controls in hospitals and laboratory environments is published by the HSE Health Services Advisory Committee (HSAC) and Advisory

]
Committee on Dangerous Pathogens (ACDP). http://www.hse.gov.uk/biosafety/biologagents.pdf

Further information

http://www.hpa.org.uk

http://www.hse.gov.uk/biosafety/infection.htm



http://www.dh.gov.uk/
http://www.hse.gov.uk/biosafety/biologagents.pdf
http://www.hpa.org.uk/
http://www.hse.gov.uk/biosafety/infection.htm

Hepatitis B (HBV)

Epidemiology

® HBV is a DNA virus.
® |t is estimated that 350 milion people worldwide are chronically infected.
® Endemic in many developing countries, where it affects up to 10% of the population; acquired mainly in childhood.

® The epidemiology in westernized countries is quite different. In the UK, the prevalence of chronic HBV is 0.3%. Infection occurs mainly in young
adulthood following sexual contact or intravenous drug misuse.

® Occupational transmission to HCWs has been well documented historically, but the incidence has reduced since the availability of vaccination.

Clinical features

® |ncubation period 40-160 days
e Acute illness: malaise, fatigue, influenza-like symptoms, myalgia, nausea, vomiting, abdominal pain, and jaundice. About 30% of cases are asymptomatic.
® Most patients clear the infection spontaneously.

® 2-10% develop chronic carriage.

Causal exposures/industries
See p. 184.

Clinical assessment and diagnosis

® In the occupationalsetting, cases of HBV infection are usually diagnosed:

e when a HCW fails to respond to hepatitis B vaccine
e folowing pre-employment assessment of fitness for exposure prone procedures (EPPs)

® rarely, infection might be detected following an exposure incident.

The main focus of investigation is to establish the degree of infectivity in order to assess the risk of transmission in the work setting. The OH professional
should facilitate referral of active cases to a hepatologist for clinical management (if this has not already been done).

Table 6.1 HBV serology

Serological markers Interpretation

Anti-HBc (core antibody) positive AND HbsAg (surface antigen)

. Current infection or infectious carrier
positive

Current infection or infectious carrier with particularly high

Anti-HBc positive, HbsAg positive AND HBeAg (e antigen) positive infectivity

Anti-HBc positive AND HBsAg negative Previous infection with naturalimmunity and non-infectious

Medical management and prognosis



® HBV is treatable with interferon-alpha, leading to reversalof the carrier state in 40% of cases.

® Untreated, 20-25% of chronic cases infected as adults will develop chronic liver disease, of whom 15-25% will die.

Prevention

e HBV is preventable by immunization.
® Recombinant vaccines provide protection in >90% of recipients.

® Non-response to vaccine is associated with age >40 years and immune suppression.

e Following immunization surface antibody levels (Anti-HBs) >100 IU/lare protective. Poor responders (<100 IU/l) require boosters, and if necessary
a second primary course.

® Reduce exposure (see p. 185 Risk controls).

Fitness for work

Modifications to work are required to prevent occupational transmission. This is usually only required in the health care setting, where exposure prone
procedures should not be carried out by infectious carriers of HBV (see p. 524).

Compensation
® Viralhepatitis (including HBV) is a prescribed disease (B8) for Industrial Injuries Disablement Benefit among those who have worked with human blood
or blood products, or a source of viral hepatitis.

® NHS Injury Benefit (both Temporary and Permanent) would be payable to an NHS employee who lost remuneration because of HBV infection attributable
to his or her NHS employment.

Relevant legislation

® HBV infection that is acquired occupationally (new case exposed to human blood or human blood products, or any source of HBV at work) is reportable
to HSE under RIDDOR 1995.

Further information

&

http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/HepatitisB/fs/en

]
"Immunization against Infectious Disease. Chapter 18, Hepatitis B. http://www.dh.gov.uk/assetRoot/04/07/30/12/04073012.pdf

Hepatitis C (HCV)

Epidemiology

® HCV is an RNA virus.

® |t is estimated that 170 million people worldwide are chronically infected (3% of the world's population).

® Studies in pregnant women in England have found prevalence rates of 0.5%, suggesting that 200 000 people in the UK are infected.
® Most common in men, 25-44 year age group.

® In the UK, >90% of cases are caused by intravenous drug misuse and 5% by blood transfusion or exposure to blood products. In contrast with other
blood-borne viruses, sexual transmission is rare (2% of cases).

® Fewer than 1% of cases are acquired occupationally. Nine cases of occupationally acquired HCV have been reported in the UK during the period 1996-
2004."

Clinical features

® |ncubation period of 6-9 weeks.


http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/HepatitisB/fs/en
http://www.dh.gov.uk/assetRoot/04/07/30/12/04073012.pdf

e Acute illness mild (malaise and jaundice).

» 80% asymptomatic.
» Only 20-40% of cases clear the virus spontaneously after acute infection.

» 80% go on to develop chronic infection.

Clinical assessment and diagnosis
® Hepatitis C antibodies (anti-HCV) are usually detectable 3 months after infection, but rarely may take up to 6 months to develop. The presence of
anti-HCV indicates whether an individual has been infected, but does not distinguish between active and previous infection.

® |n the occupationalsetting, assessment of infectivity, on which advice about the likelihood of transmission to others is based, includes quantitative
assessment of viralload (HCV RNA).

® New occupational cases should be referred to a hepatologist for clinical assessment (LFTs + liver biopsy) and decision regarding treatment.

Prognosis

e Untreated, most chronic cases have a normal life expectancy.
® 5-20% of chronic cases develop liver cirrhosis over 20 years, and a small proportion of these develop liver cancer.

® Risk factors for more rapid progression to severe liver disease (once infected) include >40 year age group, male gender, alcohol consumption, co-
infection with HIV or HBV, and immunosuppression.

® Treatment is successfulin clearing HCV in around 50% of cases (range 45-80% depending on genotype).

Prevention
There is no vaccine or post-exposure prophylaxis for HCV. The mainstay of prevention is avoiding exposure (see p. 185 Risk controls).

Medical management

® Treatment of chronic HCV infection is indicated for moderate to severe disease

e NICE guidelines recommend pegylated interferon-alpha (weekly subcutaneous injection) in combination with ribavirin (daily oral dose).

Fitness for work

Modifications to work are required to prevent occupational transmission. This is usually only required in the health care setting, where exposure prone
procedures should not be carried out by infectious carriers of HCV (see p. 524).

Compensation
® Viralhepatitis (including HCV) is a prescribed disease (B8) for Industrial Injuries Disablement Benefit in occupations exposed to human blood and body
fluids.

e HCWs who acquire HCV infection occupationally, and lose remuneration as a result, are eligible for Temporary and Permanent NHS Injury Benefit.

Relevant legislation and benefits

® HCV infection that is acquired occupationally (new case exposed to human blood or human blood products, or any source of HCV at work) is reportable
to HSE under RIDDOR 1995.

Further reading

5]

http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/HepatitisC/fs/en

5]

http://www.hpa.org.uk/infections/topics_az/hepatitisc/menu.htm
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http://www.hpa.org.uk/infections/topics_az/hepatitisc/menu.htm

"Eye of the needle—surveillance of significant occupational exposure to bloodborne viruses in health care workers. England, Wales and Northern Ireland.

]
Seven-year Report: January 2005. Health Protection Agency. http://www.hpa.org.uk/infections/topics-az/bbv/s-report.htm

Human immunodeficiency virus (HIV)

Epidemiology

® HIVis an RNAVvirus.

® Worldwide (2005) 40.3 million people are infected with HIV.

® |n the UK (2004) 58 300 adults have HIV, including 34% who are unaware of their infection.
® >90% of HIV infection is sexually acquired; 2% is associated with injecting drug use.

® Occupationally acquired HIV is rare. Five definite cases have been recorded historically in the UK. However, only one new case of definite occupational
transmission was documented in the UK between 1996 and 2004, and no new definite cases have occurred in the 5-year period up to 2004."

Clinical features

® Seroconversion illness: mild non-specific influenza-like symptoms and lymphandenopathy 2-4 weeks after infection
® |Long asymptomatic phase (years) with gradually increasing immune supression

® Acquired immune deficiency syndrome (AIDS) characterized by opportunistic infections

Causal exposures/industries

Of the 106 documented seroconversions after occupational exposure, 69% have been in nurses and laboratory workers, less than 1% in surgeons, and 14%
in (non-surgical) doctors.’

Clinical assessment and diagnosis

e Following acute infection HIV antibodies become positive.

e The degree of immune suppression is assessed by measurement of CD4 count (normalrange 500-1500 x10° cells/mm?):

® bacterialinfections, candida and mycobacterialinfections arise when CD4 <500 (symptomatic phase)
e AIDS is associated with CD4 <200 x10° cels/mm?, and infection with (e.g.) pneumocystis, toxoplasma, cryptosporidia.

® |nfectivity is measured by HIV RNA viralload. Early in the illness, viral load can be several milion copies/ml This stabilizes during the chronic phase.
HIV RNA is the best indicator of overall prognosis.

Table 6.2 Occupationally acquired HIV

Location Documented HIV seroconversion after occupational exposure Possible occupational transmissions of HIV
Worldwide 106 238
UK 5 14

Data (up to 2002) colated by Health Protection Agency


http://www.hpa.org.uk/infections/topics-az/bbv/s-report.htm

Medical management and prognosis

The advent of anti-retroviral therapy (ART) in HIV-positive patients has improved the prognosis of HIV infection dramatically. Current triple drug regimes
(ART, and highly active ART (HAART)) aim to reduce viral load below detectable levels in the chronic phase. This is a rapidly changing field, with frequent
introduction of new agents and combination regimens.

Fitness for work in HIV-infected employees

Modifications to work are sometimes appropriate.

® To prevent occupational transmission to others:

® this is only important in a small number of special circumstances. HIV is not spread through casual contact at work.

® HIV-positive HCWs must not undertake exposure prone procedures (see p. 524).
® To accommodate impairment in function (as with any progressive disease):

e usually only necessary in the late symptomatic stages (AIDS)

® most HIV-positive employees in the clinical latent phase can work normally.

Adjustments to work in AIDS

e |f fatigue is a problem—part-time or flexible work, or d physical work

® Restrict fromactivities where exposure to infection is a risk, e.g. care of patients who are sputum-positive for multi-drug-resistant tuber
culosis.

e HIV-positive employees should not be given live vaccines (including BCG), but can be immunized with recombinant or killed vaccines.

Compensation

® HIV is not a prescribed disease, but HIV that is acquired through a discrete accidental exposure at work might be compensable as an industrialinjury.

® HCWs who acquire HIV infection occupationally, and lose remuneration as a result, are eligible for Temporary and Permanent NHS Injury Benefit.

Relevant legislation

HIV infection that is acquired occupationally (new case exposed to human blood or human blood products, or any source of HIV at work) is reportable to
HSE under RIDDOR 1995.

Further information
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http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/HIV/fs/en
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http://www.hpa.org.uk/infections/topics_az/hiv_and_sti/hiv/hiv.htm

Eye of the needle—surveillance of significant occupational exposure to bloodborne viruses in health care workers. England, Wales and Northern Ireland.

B
Seven-year Report: January 2005. Health Protection Agency. http://www.hpa.org.uk/infections/topics-az/bbv/s-report.htm

Viral haemorrhagic fevers (VHF)

The viralhaemorrhagic fevers are a group of zoonotic infections caused by various families of viruses. They are all transmitted from primary wild animal
hosts, none of which are naturalresidents in the UK. The diseases vary in severity and clinical picture. However, a number of VHFs are important in
occupational medicine because of the following key features:

® high transmissibility from human to human

® high case fatality rate


http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/HIV/fs/en
http://www.hpa.org.uk/infections/topics_az/hiv_and_sti/hiv/hiv.htm
http://www.hpa.org.uk/infections/topics-az/bbv/s-report.htm

e difficulty in diagnosis in the early stages.

Disease Virus family
Lassa fever Arenavirus
Marburg virus Filovirus
Ebola virus Filovirus
Crimean/Congo haemorrhagic fever (CCHF) Bunyavirus

There are many more VHFs, but these are the most important with respect to occupational transmission.

Epidemiology

® These diseases are endemic in parts of Africa, South America, and Asia. Primary cases in the UK are exceedingly rare, and can only arise fromimported
animals or laboratory sources.

® There have been six cases of imported (i.e. acquired abroad) Lassa fever in the UK since 1976.

® There have been no cases of transmission to HCWs in the UK.

® One case of Ebola virus and two cases of Marburg virus infection in the UK have resulted from laboratory accidents.

Clinical features
Some cases are mild or subclinical. The hallmarks of severe infection are:

e fever
o multi-system failure

® bleeding in the terminalstages.

Causal exposures/industries

e Transmission in the UK is usually secondary (human to human rather than animalhost to human). Infection occurs through exposure to blood and body
fluids, and transmission to HCWs is well described in West Africa.

® There is no evidence of transmission through the respiratory route.

e VHFs have potential to be used in bioterrorism."
At-risk occupations include:

e clinicalHCWs caring for infected cases
® laboratory workers handling viral material

® mortuary staff handling infected bodies.

Clinical management and prognosis

Management is very specialized, and suspected cases must be notified and isolated in a high-security infectious diseases unit. Treatment is with the
antiviralagent ribavirin. The overall fatality of Lassa fever is 1%, although 15-20% of those who are hospitalized will die.

» There is no evidence to support the use of ribavirin as post-exposure prophylaxis.

Prevention

® Specialized guidance is available from the Advisory Committee on Dangerous Pathogens (see below) covering:



® risk assessment

® isolation facilities

® containment requirements
® handling infected bodies

e handling specimens

® laboratory facilities.

® There is no vaccine for VHFs.

Relevant legislation

® VHFs are statutorily notifiable to the Consultant in Communicable Disease Control.
® VHFs that are reliably attributable to occupation are reportable under RIDDOR.

® Anincident or accident that resulted in exposure to VHFs at work would be reportable as a dangerous occurrence under RIDDOR.

Further information and guidance

» ACDP management and control of viral haemorrhagic fevers.

5]

http://www.hpa.org.uk/infections/topics_az/VHF/ACDP_VHF_guidance.pdf

 Health Protection Agency—further information.

http://www.hpa.org.uk/infections/topics az/VHF/menu.htm

» Centre for Disease Control guidance.
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http://www.cdc.gov/n193idod/dvrd/spb/mnpages/dispages/lassaf.htm

=]
1 http://www.hpa.org.uk/infections/topics az/deliberate release/VHF/Homepage.asp?Source=Professional&Agent=VHF&Document=Homepage

Variant Creutzfeldt-Jakob disease (vCJD)

Epidemiology

Approximately 85% cases of Creutzfeldt-Jakob disease (CJD) are sporadic with no known cause and 10-15% of cases are due to an inherited form. Variant
CJD (vCJD) was first identified in 1996, and has affected younger patients (average age 27 years versus 65 years), with a longer course (median of 14
months versus 4.5 months). It is strongly linked to exposure, probably through food, to a transmissible spongiform encephalopathy of cattle called bovine
spongiform encephalopathy (BSE). The peak of the epidemic of vCJD was mid-2000.

Clinical features

® |nitially psychiatric or behavioural symptoms:

® predominantly depression

® less often, a schizophrenia-like psychosis.
® Unusualsensory symptoms, such as ‘stickiness’ of the skin.
® Unsteadiness, difficulty walking, and involuntary movements.

® By the time of death, patients become completely immobile and mute.


http://www.hpa.org.uk/infections/topics_az/VHF/ACDP_VHF_guidance.pdf
http://www.hpa.org.uk/infections/topics_az/VHF/menu.htm
http://www.cdc.gov/n193idod/dvrd/spb/mnpages/dispages/lassaf.htm
http://www.hpa.org.uk/infections/topics_az/deliberate_release/VHF/Homepage.asp?Source=Professional&Agent=VHF&Document=Homepage

Causal exposures/industries

e There is a theoretical risk of transmission through occupational exposure to infected tissues. Occupations at risk include:

® abbatoir workers

® mortuary workers, neurosurgeons, and neuropathologists.

»> No occupationally acquired infections have been reported.

»»> There are no reported cases of transmission to humans as a result of a surgical or dental procedure.

Clinical assessment and diagnosis

® The clinical presentation, progressive nature of the disease, and failure to find any other diagnosis are the hallmarks of vCJD.

® MRI brain scan may show a characteristic abnormality in the posterior thalamic region (pulvinar sign).

® Tonsillar biopsy and cerebrospinal fluid tests may be helpful.

® The brainwave pattern observed during an electroencephalogram is usually abnormal, but the waveforms characteristic of sporadic CJD do not occur.

e Currently, the diagnosis of vCJD can only be confirmed following pathological examination of brain tissue, usually at post-mortem.

Treatment and prognosis

e v(CJD is a progressive and ultimately fatal disease.

® There is currently no proven treatment for the underlying process.

Risk control
Carefuladherence to standard infection control procedures should prevent occupational exposure.

Surveillance

® |ncidents must be reported to the CJD Incidents Panel.

® [ncidents occur when patients diagnosed with (or suspected of having) CJD, or patients identified as at risk of CJD, have undergone invasive
medical procedures that may put other people at risk, e.g. surgery, blood donations, and organ or tissue donations.

® |nadvertent occupational exposures (i.e. where infection control procedures have been breached) should be recorded in an employee's occupational
health record.

Relevant guidance

® Precautions for Work with Human and Animal Transmissible Spongiform Encephalopathies. HMSO, London, 1994.

e Transmissible Spongiform Encephalopathy Agents: Safe Working and the Prevention of Infection. Department of Health, 2003. The revised guidance
gives advice on work with TSEs in experimentaland clinical settings.

Bovine spongiform encephalopathy (BSE)

BSE is a transmissible prion disease of cattle.

Epidemiology
A major problem with infection in UK cattle herds in the 1990s was associated with transmission to humans (as the human variant Creutzfeldt-Jakob
disease) via the food chain. In theory, the disease can also be acquired occupationally, although occupational cases have not been described in the UK.

Statutory controls on animal feeding should have eliminated BSE in cattle born after 1 August 1996. Therefore the incidence of the disease in cattle coming
to slaughter should have decreased year on year to exceedingly low levels.

Clinical features
See p. 194.



Causal exposures/industries

Transmission to humans could occur from exposure to the neural tissue of infected cattle through the percutaneous or mucocutaneous route (through
breach of the skin, or direct contact with non-intact skin or intact mucous membranes):

e farmers
e abbatoir workers

® meat processors.

Prevention

® Prevention is through good hygiene practices in agriculture and meat processing (including abbatoirs). This is covered in detailin p. 150 (animals and
animal products).

Relevant legislation

e BSE in animals is notifiable to the Department for the Environment, Food, and Rural Affairs (DEFRA)

® Any infection reliably attributable to work would be notifiable to HSE under RIDDOR.

Further information and guidance

« Controlling the risk of exposure to bovine spongiform encephalopathy (BSE).

]

http://www.hse.gov.uk/biosafety/diseases/bovine.htm
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Meningococcal infection

These infections are a collection of systemic disorders caused by the bacterium Neisseria meningitidis. Humans are the only known reservoir for the
organism.

Epidemiology
® 10% of the population (and up to 25% of 15-19-year-olds) carry N. meningitidis asymptomatically in the nasopharyx. It only causes disease in a small
proportion.
® Most cases are sporadic, but <5% occur as clusters.
® Strong seasonalvariation; highest incidence in winter.
® Most cases in the UK are caused by subtypes B and C.

® QOccupationalcases are very rare.

Clinical features

® Early features non-specific: fever, malaise, vomiting

® Characteristic petechialrash

® Progression fromonset to death can be extremely rapid (few hours)
® Septicaemia (can be complicated by multi-organ failure)

® Meningitis

Causal exposures/industries
Transmission is through very close contact: inhaling respiratory secretions from the mouth or kissing.

® HCWs (documented case in ambulance technician):


http://www.hse.gov.uk/biosafety/diseases/bovine.htm

e onlyif very close contact with aerosolized respiratory secretions

e University students: OH professionals who provide services to universities may be asked to advise.

e Occupationaltravellers to endemic countries (sub-Saharan Africa, Middle East).

Clinical assessment

e Blood cultures.

Treatment and prognosis

® Penicillin or third-generation cephalosporins intravenously (IV). In view of the risk of rapid progression, GPs are guided to treat with a bolus of 1V
benzylpenicillin (1.2 g IM/1V) prior to admission if the diagnosis is suspected. Intensive support is needed for severe cases.

® 90% recover, 10% fatal.

Prevention

Post-exposure prophylaxis: ciprofloxacin 500 mg single oral dose (unlicenced indication) OR rifampicin 600 mg twice daily for 2 days for:

e HCWs who have taken part in resuscitation, endotrachealintubation, suctioning, or post-mortem without wearing appropriate respiratory protection

® students who are prolonged close contacts of cases.

® Vaccination:

® subgroup C vaccination (MenC) in students living in halls of residence
® A+C vaccine for travellers where indicated by advisory sources (see p. 418)

® There is no vaccine for subgroup B

® Education: OH departments may be involved in informing HCWs/students to report suspicious symptoms early.

Compensation

A HCW who contracted meningococcalinfection at work, and lost pay as a result, would be eligible for NHS Injury Benefit.

Relevant legislation

® Meningococcalinfection is notifiable under public health legislation.

® Meningococcalinfection that is readily attributable to work is reportable to HSE under RIDDOR.

Further information

» Guidance for public health management of meningococcal disease in the UK. Health Protection Agency 2006.
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http://www.hpa.org.uk/infections/topics_az/meningo/meningococcalguidelines.pdf

Tuberculosis

Epidemiology

Notifications of tuberculosis (TB) in the UK declined until the mid-1980s; thereafter there have been smallyear-on-year increases in the annualincidence.
By 2003 there were 12 cases per 100 000 people per year. The incidence is highest in inner-city areas and in people of Indian subcontinent and black
African origin.

Clinical features


http://www.hpa.org.uk/infections/topics_az/meningo/meningococcalguidelines.pdf

TB can affect many body sites; therefore the range of presenting symptoms may be wide and non-specific. TB may be asymptomatic (latent).

® TB should be considered in anyone with intermittent fever and weight loss.

e Symptoms of pulmonary TB include chronic cough, night sweats, and haemoptysis.

Causal exposures/industries
Transmission is by inhalation of droplets following close personal contact with a sputum-positive case. At risk occupations include:

e HCWs who have contact with patients or clinical specimens, especially if involved in aerosol-generating procedures (bronchoscopy, nebulization)
® veterinary staff who handle animalspecies that are susceptible to TB

e staff of prisons, old people's homes, and hostels for the homeless or refugees.

Individual susceptibility

e Contacts, including people from the same household sharing kitchen facilities, boy- or girlfriend, and frequent visitors to the home of the index case. A
contact at work may be close enough to be equivalent to a household contact; therefore a risk assessment is imperative.

® Those who have lived in, who travelto, or receive visitors from places where TB is ‘common’ (incidence >40 per 100 000 per year).

® H|V infection, children and elderly, homeless, drug or alcohol dependency.

® Hosteldwellers and those living in poor or crowded housing conditions.

Clinical assessment and diagnosis

® Diagnosis of latent TB: tuberculin skin test (TST), i.e. Mantoux.
® Those with positive TST should be considered for testing with interferon-gamma and referralto a TB specialist.

® Respiratory TB: CXR, multiple sputum samples, or bronchial washings for microscopy and culture.

® Non-respiratory TB: biopsy for culture or needle aspiration for cytology, CT/MRI/ultrasound/echocardiogram depending on suspected site. CXR to
exclude co-existing respiratory TB.

Treatment and prognosis

Sputum-positive respiratory TB is usually rendered non-infectious after 2 weeks treatment with quadruple therapy. However, individuals with multi-drug
resistant TB (MDR-TB) may be intermittently sputum positive for prolonged periods.

Management of occupational risk

HCWs (including students and temporary staff) and prison service staff should have the same level of pre-employment screening. HCWs should not work
with patients or clinical specimens untilan occupational health assessment has taken place (or documentary evidence produced that such a check has
taken place within preceding 12 months).

Assessment

Assessment should include:

e family and personal history of TB
® symptoms and signs enquiry
® documentary evidence of a BCG scar checked by an occupational health professional

® TST result within the last 5 years, if available.

Occupational health management of new employees

® |f no evidence of a BCG scar, they should have a TST.
® Aged >35 years they should have a TST or interferon-gamma test.

® |f tuberculin negative they should have a risk assessment for HIV, and if not infected should be offered a BCG immunization.

Allstaff should be reminded to report symptoms suggestive of TB promptly. HIV-positive staff are at increased risk of TB and may require modifications to



their work. A tuberculin-negative HCW who declines BCG vaccination should have the risks explained, supplemented by written advice, which should be
signed by the individual.

Personal protective equipment (PPE)

HCWs caring for people with TB need not use PPE unless MDR-TB is suspected or aerosol or cough-inducing procedures are being performed. Filtering
respirator masks (FFP3) are required for the latter.

Relevant legislation and guidance

® TBis compulsorily notifiable under the Public Health (Control of Disease) Act 1984.

® Occupationally acquired TB is prescribed (B5) for Industrial Injuries Disablement Benefit

]
o http://www.hpa.org.uk/infections/topics-az/tb/menu.htm

]
o http://www.who.int/topics/tuberculosis/en/

® NICE Guideline: Clinical Diagnosis and Management of Tuberculosis, and Measures for its Prevention and Control (the fullguidance is published by both
the Royal College of Physicians and NICE)

]
http://www.nice.org.uk/page.aspx?0=CG033

]
http://www.rcplondon.ac.uk/pubs/books/TB/Tuberculosis2.pdf

Legionnaires' disease

Legionnaires' disease is an uncommon bacterialinfection caused by the bacterium Legionella pneumophila. The organismis found living naturally in
environmental water sources.

Epidemiology

The majority of cases are sporadic (single), but outbreaks can occur. There are approximately 300-350 reported cases in England annually, of which 50%
are acquired abroad. An average of nine occupational cases per year have been reported to HSE over the period 1996-2003.

Clinical features

® |ncubation 2-10 days
® |nfluenza-like illness with fatigue, myalgia, fever, headache, and dry cough
e Diarrhoea and confusion

® Atypical pneumonia

Causal exposures/industries

Transmission is by inhalation of infected aerosols. In workplaces, L. pneumophila is found in air-conditioning units, cooling towers, and showers. Any
occupation working in air-conditioned buildings might be affected. Occupationaltravellers who stay in hotels can be exposed to infected droplets in
showers.

Individual susceptibility

e Elderly age group

® Men are three times more likely than women to be affected
® Smoking

® Underlying chronic disease

® |mmunosuppressive treatment.

Clinical assessment

® Rapid urine antigen test
® (Culture of respiratory secretions

® Serology.


http://www.hpa.org.uk/infections/topics-az/tb/menu.htm
http://www.who.int/topics/tuberculosis/en/
http://www.nice.org.uk/page.aspx?o=CG033
http://www.rcplondon.ac.uk/pubs/books/

Treatment and prognosis

Treatment is with antibiotics, particularly erythromycin. Most cases recover, but 10-15% are fatal (higher in susceptible groups).

Prevention

Prevention is through treating water systems, and detailed specific guidance is available from HSE (see below).

Relevant legislation and guidance

® | egionellosis is NOT on the list of diseases notifiable under public health legislation.
® |egionellosis that is readily attributable to work is reportable to HSE under RIDDOR.

® | egionnaires disease: The Control of Legionella Bacteria in Water Systems. Approved Code of Practice and Guidance. HSE, 2000. ISBN 0717617726.

Tetanus

Tetanus is caused by neurotoxin produced by Clostridium tetani, an anaerobic spore-forming bacillus. C. tetani is present in the Gl tract of horses and
other animals. It is widespread in the environment, including soil, where it can survive for long periods. Transmission from human to human does not occur.

Epidemiology

Tetanus infection in humans is rare. An average of 10 cases per year were notified in the UK between 1990 and 1999. The majority of cases are non-
occupational; only four occupationalcases in total were reported under RIDDOR between 1993 and 2003.

Clinical features

® |ocalized muscle spasm

® Generalized tetany (lockjaw).

Causal exposures/industries

Transmission is through non-intact skin following contamination with soil or other infected material. Outdoor workers who might sustain skin cuts or
abrasions are at risk:

e forestry workers

e farmworkers

® veterinary practitioners.

Clinical assessment

® Usually a clinicaldiagnosis, but the following confirmatory tests may help

® tetanus toxinin serum
e isolation of C. tetani from the wound

® tetanus toxin antibodies in serum.

Treatment and prognosis

® |V tetanus immunoglobulin (TIG)
o Wound debridement
® Metronidazole

® 29% fatality rate.

Prevention

e Tetanus is preventable by immunization, for which there is a national programme (in childhood). A reinforcing dose of vaccine is no longer required for
a tetanus-prone wound in the presence of a complete vaccination history (five doses in totalor a full primary course and boosters up to date)."



e (Cover cuts and abrasions if working with soil or outdoors.

Relevant legislation

® Tetanus is notifiable under public health legislation.

e Tetanus that is readily attributable to work is reportable to HSE under RIDDOR.

]
"Immunization against Infectious Disease (The Green Book). http://www.dh.gov.uk/assetRoot/04/13/79/30/04137930.pdf
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Severe acute respiratory syndrome (SARS)

Epidemiology

The first known case of severe acute respiratory syndrome (SARS) occurred in Guangdong Province, China, in November 2002 and was recognized as a
global threat in March 2003. The aetiological agent, the SARS coronavirus (SARS-CoV), is believed to be an animal virus that crossed the species barrier to
humans. By the end of the epidemic in July 2003, SARS-CoV had resulted in 8098 SARS cases in 26 countries, with 774 deaths. HCWs accounted for 1707
(21%) of the reported cases. Since then, the few sporadic cases have been due to exposure to the virus in laboratories. During the epidemic four probable
cases of SARS were reported in the UK, and the risk of infection in the UK remains very low.

Clinical features

SARS-CoV causes a spectrum of clinicalillness from the severe form of respiratory disease to milder or atypical presentations. When transmission has
occurred from a single point of exposure, the incubation period has been 2-10 days.

Symptoms include:

e Fever 238°C

e Cough, difficulty in breathing, and shortness of breath
e Non-specific symptoms: malaise, headache, myalgia

e Profuse watery diarrhoea

Caution should be exercised in diagnosing non-specific viral pneumonia without detailed inquiry to ascertain risk factors for SARS in the 10 days before the
onset of the illness.

Causal exposures/ industries

Transmission occurs through inhalation of droplets following close person-to-person contact. At-risk occupations include:

® HCWs in clinical contact with SARS-CoV
® workers in laboratories where the virus is stored

® contacts including those who have cared for, lived with, or had direct contact with the respiratory secretions, body fluids, and/or excretions of
cases of SARS

e travellers to an area at risk of SARS-CoV transmission from animalreservoirs or a recent outbreak of SARS.

Clinical assessment and diagnosis

® For definitions of probable, confirmed, and discarded cases of SARS refer to the British Thoracic Society website (www.brit-thoracic.org.uk)

® Specimens must only be sent for laboratory testing after the Communicable Disease Surveilance Centre (CDSC) has been informed of the suspected
case. Allspecimens should be double bagged and labelled as biohazard.

Health surveillance

® Maintain a list of all staff who have had contact with SARS-CoV.
o Alstaff should be vigilant for symptoms of SARS in the 10 days following exposure and should not come to work if they have a fever.

® Inform CDSC of any contacts and their details to ensure follow-up.


http://www.dh.gov.uk/assetRoot/04/13/79/30/04137930.pdf
http://www.brit-thoracic.org.uk/

Risk controls in the health care industry

Fullinfection control precautions, including use of personal protective equipment (gloves, gowns and masks), should be instituted, and HCWs must strictly
adhere to these.

e The patient should be admitted to a designated isolation unit in a negative pressure room.
® Visitors should be kept to a minimum and allentrants to the isolation room must be logged.
® Those who deliver clinicalcare must wear a filtering respirator (FFP3).

® Aerosol-generating procedures (nebulizers, bronchoscopy) constitute a particular risk, and the minimum number of personnelshould be present when
these are carried out.

Contingency planning

=]
Guidance from the World Health Organization on contingency planning is available on http://www.who.int/csr/sars/en/index.html

Relevant legislation and guidance

® Potential cases must be reported to the Health Protection Agency (HPA) via CDSC.
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e Detailed guidance, including advice on risk controls when managing a suspected case of SARS, is available on the HPA website.
http://www.hpa.org.uk/infections/topics_az/SARS/Guidelines.htm

Influenza

Influenza is a virus that is found in animals and humans. Many strains are recognized, and these tend to infect different species. An important
characteristic of the organismis the propensity to undergo minor or major changes in antigenic profile (antigenic drift or shift, respectively). Influenza is
transmitted from human to human. Moreover, transmission between species has been described (although is stilluncommon).

Epidemiology

Seasonal influenza

Influenza infection in the general population shows strong seasonal variation with highest incidence in the winter (December-March in the northern
hemisphere). WHO figures suggest that worldwide 7500 000 people die of influenza each year in non-pandemic years. In England, influenza activity is
measured according to new GP consultations for influenza and influenza-like illness (ILI), and seasonal levels are 30-200 cases per 100 000 population per
week.! Avery small proportion of cases of seasonalinfluenza are acquired occupationally.

Epidemic influenza

Normalseasonal activity crosses the threshold (>200 new cases per 100 000 per week in England) into severe ‘epidemic’ activity unpredictably.

Pandemic influenza

Pandemics, with high rates of transmission worldwide, have occurred when new strains emerge which have high transmissibility against a background of
absent herd resistance. Previous pandemics in 1918-1919, 1957, and 1968 resulted in high global mortality (40-50 million in 1918-1919), particularly among
susceptible groups. The H5N1 strain, which infects birds (avian influenza), has been transmitted to small numbers of humans. There is currently global
concern that, if further antigenic shift results in high transmission rates between humans, this organism could give rise to a new pandemic.

Clinical features

® Fever >38°C

® Headache

® Myalgia

® Severe malaise

e Complications include pneumonia

Causal exposures/industries

Most occupations do not have a greater risk than the general population The following groups are at increased risk.

e HCWs who:

® look after infected patients


http://www.who.int/csr/sars/en/index.html
http://www.hpa.org.uk/infections/topics_az/

e handle influenza organisms in the laboratory

® Teachers and care workers in institutions

Individual susceptibility

The working age population is at increased risk if they have chronic disease (e.g. diabetes mellitus, renal failure, cancer, chronic respiratory illness)

Clinical assessment

® Serology

® Near patient test can be useful for instant diagnosis

Treatment and prognosis

Treatment is with anti-viralagents (oseltamivir, zanamivir, or amantadine). The prognosis varies according to the strain and the level of herd immunity.

Prevention

Influenza immunization

® The Chief Medical Officer has recommended annual immunization against seasonal influenza for fit HCWs (i.e. in the absence of specific medical
indications). As wellas protecting HCWs from occupational transmission, there is reasonable evidence that immunization reduces mortality in their
elderly patients.

® Many OH providers offer influenza immunization to staff outside the health care sector, even in the absence of increased occupationalrisk. This is
usually justified on the basis that it might reduce sickness absence, although the evidence base for this assumption is incomplete.

Preventing exposure
In the health care industry, exposure to staff is minimized by:

® wearing masks for close clinical contact
e observing infection control procedures

e wearing filtering respirators, gowns, and goggles for aerosol-inducing procedures (bronchoscopy, post-mortems, intubation, chest physiotherapy,
nebulization).

Pandemic planning

OH professionals who provide services to health care and emergency services (fire, police, ambulance) have a major role in advising about preparedness
for pandemics. Detailed up-to-date guidance is given on the HPA website (see below).

Further guidance

www.hpa.org.uk/infections/topics_az/influenza/

]
Definitions and rates vary in Wales and Scotland because of different reporting methods. o
http://www.hpa.org.uk/infections/topics az/influenza/seasonal/uk data sources.htm

]
2 http://www.nice.org.uk/page.aspx?0=86770

Anthrax

Anthrax is a rare zoonosis caused by Bacillus anthracis, a spore-forming Gram +ve bacterium that can survive in soil for long periods.

Epidemiology

Anthrax occurs mainly in herbivores and is endemic in large parts of the world including the Middle East, Africa and Asia. It is transmitted to humans via
exposure to infected animal products, but no human-to-human spread. Five cases were notified in the UK between 1994 and 2004 (one occupational).


http://www.hpa.org.uk/infections/topics_az/influenza/
http://www.hpa.org.uk/infections/topics_az/influenza/seasonal/uk_data_sources.htm
http://www.nice.org.uk/page.aspx?o=86770

Clinical features

Three clinical forms of anthrax; cutaneous anthrax is the most common. Occupationally acquired anthrax is usually cutaneous. Inhalational anthrax in non-
endemic areas raises the possibility of bioterrorism.

Cutaneous anthrax

Skin lesion appears days or weeks after exposure, usually on the head, neck, arms, or hands. The lesion is surrounded by oedema and develops into a
characteristic painless ulcer with a black centre (eschar). Cutaneous anthrax can be complicated by septicaemia.

Gastrointestinal anthrax
Acquired by consuming undercooked infected meat.

Inhalational anthrax
Much rarer than cutaneous anthrax but 1 mortality. Characterized by influenza-like illness; onset up to 48 hours after exposure.

Causal exposures/industries

® |aboratory staff handling anthrax spores or infected material
e Workers handling infected hides, e.g. leather tanners
® Workers handling infected animals, e.g. abbatoir workers, veterinary practitioners

® Postalworkers (deliberate release) (see p. 854).

Clinical assessment and diagnosis

Suspected cases should be investigated in liaison with the Special Pathogens Reference Unit (SPRU)! which offers diagnostic services for rare pathogenic
organisms. Investigation includes:

® detailed exposure history

® serology

® blood cultures

e swab of lesion fluid for stain and culture

® biopsy lesion—polymerase chain reaction (PCR) for B. anthracis DNA

® additionally, for inhalationalanthrax, CXR, CT scan of thorax, LFTs

Prognosis

Untreated, 5-20% of cutaneous anthrax cases are fatal Inhalationalanthrax is often fatal (~75% despite optimal treatment).

Prevention

Inactivated acellular vaccine available from the HPA. Vaccination only offered to occupational groups at 1 risk of exposure (laboratory staff handling
spores/infected material). Vaccine not indicated in the public unless exposed.

Medical management

Undertaken in liaison with the HPA Centre for Infections. Cutaneous anthrax is treatable with oralantibiotics; ciprofloxacin is the drug of choice.
Management of inhalationalanthrax is very specialized, involving IV ciprofloxacin plus two other antibiotics.

Post-exposure prophylaxis (PEP)
Following exposure, antibiotic treatment + vaccination is indicated.
® Antibiotics for 60 days

® |[nitial 3 days: oral ciprofloxacin 500 mg twice daily

® Remaining 57 days: oral ciprofloxacin 500 mg twice daily OR oral doxycycline 100 mg twice daily
® |mmunization

® Three doses at 0, 3, and 6 weeks after exposure

® Given with vaccine, duration of PEP antibiotics can be | to 4 weeks



® Further doses at 6 months and 1 year, if continuing exposure

® PEP not required for case's contacts unless exposed to original source

Compensation

® |nthe UK anthrax is a prescribed disease (B1) for Industrial Injuries Disablement Benefit in workers who have contact with anthrax spores, including
contact with animals infected by anthrax, or those involved in handling, loading, unloading, or transport of a type susceptible to infection with
anthrax or of the products or residues of such animals.

o HCWs are eligible for NHS Injury Benefit if they contract anthrax at work and lose pay as a result.

Relevant legislation

e Anthrax is notifiable to the Consultant in Communicable Disease Control (CCDC) at the local Health Protection Unit (HPU) under the Notification of
Infectious Diseases (NOIDs) scheme.
® Anthrax that is readily attributable to exposure to B. anthracis at work is notifiable to HSE under RIDDOR.

® An exposure in the workplace would be notifiable to HSE under RIDDOR as a dangerous occurrence.

Further information

=
[
http://www.hpa.org.uk/infections/topics az/anthrax/menu.htm
=
[
http://www.bt.cdc.gov/agent/anthrax/faq/
5
[

http://www.hpa.org.uk/infections/topics az/deliberate release/Anthrax/Homepage.asp?
Source=Professional&Agent=Anthrax&Document=Homepage

]
1 http://www.hpa.org.uk/srmd/other_ref labs/spru.htm

Glanders

Glanders is a zoonotic infection, caused by the bacterium Burkholderia mallei. 1t is essentially a disease of equine species, including horses, donkeys, and
mules. It is rarely found in dogs, cats, and goats.

Epidemiology

Glanders has been eradicated in the UK, but stilloccurs in Europe and the Far East.

Clinical features
The incubation period is 10-14 days, but long latency (up to 30 years) has been described. Presentation depends on the route of infection, which can be

through non-intact skin or mucous membranes, inhalation, and potentially ingestion. Once infected, it can affect any organ system.
® Acute infection

e Skin infection, with ulceration and local lymphadenopathy

® Mucosal upper respiratory tract infection, with bloody nasal discharge
® Pneumonia, with pleural effusion and lung abscess

® Septicaemia

® Chronic infection with abscess formation in skin, muscle, liver, and spleen

Causal exposures/industries


http://www.hpa.org.uk/infections/topics_az/anthrax/menu.htm
http://www.bt.cdc.gov/agent/anthrax/faq/
http://www.hpa.org.uk/infections/topics_az/deliberate_release/Anthrax/Homepage.asp?Source=Professional&Agent=Anthrax&Document=Homepage
http://www.hpa.org.uk/srmd/other_ref_labs/spru.htm

Glanders does not occur in the environment. It can only be acquired through prolonged contact with infected animals, although the infectivity of
secretions is extremely low. Realistically, the only occupational cases in the West are likely to be laboratory workers.

® Laboratory workers handling B. mallei.
® Veterinary practitioners

® Horse handlers, grooms, and breeders

Treatment and prognosis

Glanders can be treated with antibiotics. Historically, treatment was with sulphonamides, but newer antibiotics including co-trimoxazole may be effective
(the disease disappeared before these could be evaluated). Untreated, it is rapidly fatalin >90% of cases (particularly if acquired through the inhalational
route). For this reason, it is a potential candidate for bioterrorism (see p. 854), although no incidents have occurred to date.

Prevention
There is currently no vaccine for glanders.

Compensation
Glanders is a prescribed disease for Industrial Injuries Disablement Benefit in workers who have contact with equine animals or their carcasses.

Relevant legislation
Glanders that is readily attributable to work would be reportable to HSE under RIDDOR.

P.214

Leptospirosis

Leptospirosis is a zoonotic disease caused by a spirochaete bacterium of the genus Leptospira. There are many different pathogenic varieties that use
different animal hosts. Common carriers in the UK are rats (L. ictohaemhorrhagica), cattle (L. hardjo), and pigs. Person to person transfer is rare, if it
occurs at all.

Epidemiology
Leptospirosis is uncommon. Between 13 and 32 cases per year have been notified in the UK over the past 10 years. Some of these are acquired during
leisure activities. The remainder are occupational; 5-12 occupational cases per year were reported to HSE over the period 1993-2003.

Clinical features

® Incubation most commonly 7-14 days (range 2-30 days)

® Biphasic clinicalillness

Acute bacteraemic phase

Bacteria are disseminated to every organ system. Characterized by influenza-like symptoms, headache, chills, and myalgia. Most cases are mild and resolve
without treatment, but rarely severe illness occurs (Weils disease).

Immune phase

Follows acute phase in some cases. Recurrence of fever, associated with jaundice, conjunctivitis, abdominal pain, and rash. Can be complicated by multi-
organ failure.

Causal exposures/industries

Transmission is by direct or indirect contact with infected animalurine or contaminated water. This usually occurs through intact mucous membranes or
non-intact skin.

® Farmworkers

® Sewerage workers
® Dog handlers

® Abbatoir workers

® Veterinary practitioners

Clinical assessment and diagnosis



Serological tests are available through the Leptospira Reference Unit (LRU)."

Treatment and prognosis

Oral penicillin or doxycycline. 1V antibiotics and intensive support are required for severe cases. Prognosis is good if the diagnosis is made early and
appropriate treatment started. Emergency and Intensive Care Units in ruralareas should be aware of the possibility of leptospirosis in febrile icteric
ilnesses.

Prevention

® There is no vaccine for humans.

® Prophylactic doxycycline (200 mg weekly) can be given for high-risk occupational tasks.

® Reduce rodent populations by avoiding rubbish accumulation and culling.

® [nfected farmanimals can be immunized and treated.

® PPE (especially waterproof gloves and footwear) for jobs that entailsplashing or immersion in rivers, puddles, or sewage.
® Advise workers of risk and symptoms; information cards are often used for this purpose.

e Cover cuts and abrasions with waterproof dressings. Wash new cuts thoroughly if acquired near potentially contaminated water.

Compensation

Leptospirosis is prescribed (B3) for Industrial Injuries Disablement Benefit for those who work in places which might be infested by rats, fieldmice, voles,
or other smallmammals, in dog kennels or the care or handling of dogs, or in contact with bovine animals or their meat products or pigs or their meat
products.

Relevant legislation

® | eptospirosis is notifiable under public health legislation.

® | eptospirosis that is reliably attributable to work is reportable to HSE under RIDDOR.

]
1 http://www.hpa.org.uk/srmd/lab_index.htm

Streptococcus suis

Strep. suis is a zoonotic infection, of which 35 subtypes have been identified. The organismis an important pathogen in pigs, but can occur in cattle and
other animals.

Epidemiology

Transmission to humans is rare, but it is probably under-diagnosed. Only a few hundred human cases have been reported worldwide, and the annual
incidence in England and Wales is around two cases.

Clinical features

Severe febrile illness, with systemic disease.

® Meningitis
® Septicaemia
® Endocarditis

® Deafness

Causal exposures/industries

Transmission is through non-intact skin frominfected pig products, although overal the risk of infection is low. There have been no reported cases of
transmission through inhalation.

e Abbatoir workers
® Butchers
® Farmers

® Veterinary practitioners


http://www.hpa.org.uk/srmd/lab_index.htm

Individual susceptibility

Immunosuppressed (particularly asplenic) individuals are at increased risk.

Medical management
Penicillin is the treatment of choice.

Prevention

® There is no human vaccine.

® The mainstay of prevention is good hygiene practice in slaughterhouses and butchers. Thorough washing of hands and arms before and after touching
pig products is essential.

® Exposed workers must be educated about hygiene, and should report suspicious symptoms (febrile ilness) immediately, declaring their exposure to the
treating doctor.

Compensation

Strep. suis is a prescribed disease (B9) for IndustrialInjuries Disablement Benefit among those who are in contact with pigs infected by Strep. suis, or with
infected carcasses, pig products, or residues.

Relevant legislation

® Strep. suis is NOT reportable under public health legislation.

® Strep. suis that is readily attributable to work is reportable to HSE under RIDDOR.

Further information and guidance

5]

HSE Agriculture Information Sheet No.2 (revised). Common zoonoses in agriculture. http://www.hse.gov.uk/pubns/ais2.pdf

Brucellosis

Brucellosis is a group of zoonoses caused by the bacterial species Brucella.

® B. melitensis: sheep and goats
® B. abortus: cattle

® B. suis: pigs

The main source of non-occupational brucellosis is unpasteurised milk products.

Epidemiology

Brucellosis is rare in the UK. The 10 cases per year seen in the UK are almost always acquired abroad (the disease is still endemic in Africa, the Middle East,
Asia, and South America). Only one case of occupational brucellosis was reported to the HSE between 1993 and 2003.

Clinical features

® 2-8 weeks incubation

® Non-specific influenza-like illness

e fever and malaise
® arthralgia

e can affect any organ system

Causal exposures/industries


http://www.hse.gov.uk/pubns/ais2.pdf

Occupational transmission is through direct contact with non-intact skin, inhalation, or ingestion. Direct skin exposure occurs in occupations that handle
raw meat and unpasteurised dairy products. Respiratory exposure is through washing down farmor slaughterhouse buildings.

® Farmworkers

® Abbatoir workers

® Meat packers (raw products)
® Veterinary practitioners

e Animal laboratory workers

e Laboratory workers handling Brucella species or infected material

Brucella is a potential candidate for bioterrorismin view of its high infectivity on inhalation (see p. 854).

Clinical assessment

Diagnosis is by serology and culture of blood and body fluids in liaison with the Brucella Reference Unit.’

Treatment and prognosis

e Treatment is with antibiotics.
e Doxycycline 200 mg orally once daily for 6 weeks PLUS rifampicin 600-900 mg orally once daily for at least 6 weeks

® Brucellosis is rarely fatal, but it can cause prolonged debilitating illness.

Prevention
e There is no human vaccine.

® Prevention is through good hygiene practice in slaughterhouses and farms, including handwashing and wearing respiratory protection for aerosol-
generating procedures.

Compensation

Brucellosis is a prescribed disease (B7) for Industrial Injuries Disablement Benefit in those who handle animals infected by Brucella, or their carcasses or
their untreated products, or laboratory specimens containing Brucella.

Relevant legislation

® Brucellosis is NOT on the list of diseases notifiable under public health legislation.

® Brucellosis that is readily attributable to work is reportable to HSE under RIDDOR.

Further information and guidance

5]

HSE Agriculture Information Sheet No.2 (revised). Common zoonoses in agriculture. http://www.hse.gov.uk/pubns/ais2.pdf

]
1 http://www.hpa.org.uk/srmd/other_ref_labs/br.htm

Lyme disease

Lyme disease is a bacterialinfection of birds and mammals caused by the spirochaete Borrelia burgdorferi. It is spread to humans from the animal
reservoir (commonly deer) by a tick vector (Ixodes species).

Epidemiology

The reported incidence of Lyme disease has been increasing in the UK over the past 10 years. Most cases are non-occupational. Around 300 laboratory-
confirmed cases are reported each year, giving an estimate of 1000-2000 cases in the UK annually. However, only 2-6 occupational cases per year were
reported to HSE over the period 1996-2003. Infections tend to be seasonal, with over half of all cases occurring between July and September.


http://www.hse.gov.uk/pubns/ais2.pdf
http://www.hpa.org.uk/srmd/other_ref_labs/br.htm

Clinical features

e Erythema migrans, a spreading rash, is the most common manifestation and often the only symptom. However, untreated cases can develop the
following complications:

® transverse myelitis
e cranialnerve palsies
® meningitis

® arthritis

® encephalitis (rare)

® post-viralsyndrome.

Causal exposures/industries

® Forestry workers
® Gamekeepers

® Farmers

Clinical assessment

® Do not discount the possibility of Lyme disease in the absence of a history of tick bite as many sufferers cannot recollect a tick bite.

® Diagnosis is by serology, but antibodies are often not detectable within the first few weeks of appearance of the rash.

Treatment and prognosis
Treatment is with antibiotics (doxycycline or amoxyciliin). The rash responds promptly, but established neurological symptoms can be slow to improve.

Prevention

® There is no vaccine.

® The mainstay of prevention is tick avoidance.

® (Cover skin if working in infested areas.
® Useinsect repellants.

® Daily skin checks (particularly skin folds, axillae, and groins) and removal of ticks. The risk of transmission is low in the first 24 hours, and so risk is
greatly reduced by vigilant tick removal.

® Education among at-risk groups to report rashes and seek early treatment.

Compensation

Lyme disease is prescribed (B14) for Industrial Injuries Disablement Benefit in those who are exposed to deer or other mammals of a type liable to harbour
ticks carrying Borrelia bacteria.

Legislation

® Lyme disease is NOT reportable under public health legislation, but PHLS microbiology laboratories voluntarily report serologically confirmed cases to
the Communicable Disease Surveillance Centre.

® Lyme disease that is reliably attributable to work is reportable to HSE under RIDDOR.

Chlamydia infections

Chlamydiosis is a bacterial zoonosis caused by the organism Chlamydia psittaci. There are two main types: avian chlamydiosis (psittacosis or ornithosis)
and ovine chlamydiosis. Human-to-human spread is rare.

Epidemiology



Most cases of chlamydiosis are non-occupational, occurring in pet owners. However, 1-7 occupational cases per year are reported to HSE under RIDDOR.

Clinical features

® |ncubation 1-2 weeks

Avian chlamydiosis

® Fever, cough, myalgia

® Deliriumin severe cases

® Pericarditis, myocarditis, endocarditis
® Atypical pneumonia

® Hepatitis

Ovine chlamydiosis

® Abortion/stilbirth

Causal exposures

Avian chlamydiosis

C. psittaci is excreted in the faeces and nasaldischarges of infected birds. A range of bird species are susceptible. The most important sources for
occupational transmission are ducks and other poultry, pigeons, and psittacines (exotic birds, e.g parrots, cockatiels, macaws). The organismis resistant
to dessication and can remain infectious for months. Transmission to humans is by inhalation of dust containing excreta of infected birds or by direct
handling of birds, plumage, and tissues.

Ovine chlamydiosis
Transmission is through handling infected sheep placentas at lambing. Clothing soiled with sheep products of conception are also infectious.

Industries

® Pet shop workers

® Poultry farmworkers

® Feather-processing workers

® Abbatoir workers

® Poultry meat inspectors

® Pigeons nesting in buildings that are used as workplaces can lead to exposure in a wide range of occupations
® Sheep farm workers

® Veterinary practitioners.

Individual susceptibility

Pregnant women are at risk of ovine chlamydiosis and must avoid contact with pregnant sheep.

Clinical assessment and treatment

Diagnosis is by serology and treatment is with tetracycline.

Prevention

Avian chlamydiosis
The mainstay of prevention is good animal husbandry, and avoidance of build-up of bird excreta in any area where people are at work.

® Screen breeding stock and treat with medicated seed



® Good flock husbandry (avoidance of overcrowding and stress among caged birds)
® Avoid dry sweeping of bird excreta

® Good generalventilation where birds are housed

® Localexhaust ventilation for de-feathering and evisceration tasks

® PPE: respirator with protection factor of at least 20 for dust-generating tasks

Ovine chlamydiosis

® Vaccinate breeding ewes
® PPE: waterproof overals and gloves for lambing

® Segregation and decontamination of soiled PPE: must not be taken home to be washed

Compensation
Chlamydiosis is prescribed (B10(a) Avian, B10(b) Ovine) for Industrial Injuries Disablement Benefit.

Relevant legislation

® Chlamydiosis is NOT reportable under public health legislation.

® Chlamydiosis that is reliably attributable to work is reportable to HSE under RIDDOR.

Further information and guidance

» HSE Agriculture Information Sheet No.2 (revised). Common zoonoses in agriculture.

5]

http://www.hse.gov.uk/pubns/ais2.pdf

Q fever

Q fever is a highly infectious zoonosis caused by the bacterium Coxiella burnetii. The organismis widespread in animals, but the most common sources of
transmission to humans are cattle, sheep, and goats. Human-to-human spread does not generally occur.

Epidemiology

It is difficult to estimate the true incidence of Q fever, as cases are often mild and may go unreported. Therefore the 70 cases per year reported in the UK
are probably an underestimate. Occupational cases are uncommon; only five have been reported to HSE under RIDDOR in the period 1993-2003. The peak
incidence in the UK is in the spring, associated with the lambing season.

Clinical features

® Incubation period 7-30 days.
® Acute infection: 50% experience an acute influenza-like illness with pneumonia. Symptoms are often mild, and only 5% need hospital treatment.

® Chronic infection: develops in a small proportion up to 18 months after the acute event. Complicated by endocarditis. Chronic infection has a high
fatality rate if untreated.

Causal exposures/industries

Transmission is through inhalation of infected dusts or aerosols comprising infected animal products. Direct transmission can occur through non-intact
skin. The most common source of infected materialis products of conception at lambing.

® Sheep farmers
® Abbatoir workers
® Meat packers (raw)

® Veterinary practitioners


http://www.hse.gov.uk/pubns/ais2.pdf

Individual susceptibility

Those with chronic diseases are most at risk (chronic renaldisease, cancer, prosthetic heart valve and transplant recipients).

Treatment and prognosis

Treatment of acute Q fever is with antibiotics (doxycycline or tetracycline) for 7-14 days. Chronic disease is difficult to treat, and 50% relapse despite
combination therapy. Therefore antibiotics for chronic cases must be continued for 3 years.

Prevention

® There is no vaccine for Q fever

® Mainstay of prevention is minimizing exposure to animal products, including good animal husbandry and hygiene. Use of PPE (gloves, waterproof
overalls) at lambing reduces skin exposure (see p. 150).

Compensation

Q fever is a prescribed disease (B11) for Industrial Injuries Disablement Benefit among those who are in contact with infected animals, their remains, or
untreated products.

Relevant legislation

e Q fever is NOT reportable under public health legislation.

e (Q fever that is readily attributable to work is reportable to HSE under the RIDDOR.

Enteric zoonoses

A number of organisms colonize the Gl tract of farmand domestic animals, and can be transmitted to humans.

Causal exposures/industries

Infection occurs after contact with animal dung, usually after putting hands or fingers in the mouth without washing.

® Farmworkers
® Veterinary practitioners
® Abbatoir workers

® Meat packers (raw)

Clinical features

These are similar for a number of organisms.

Escherischia coli 0157 (E.coli 0157)

A bacterium that inhabits the gut of cattle, sheep, deer, goats, pets, and wild birds. It produces a toxin that causes illness in humans ranging from
diarrhoea to renal failure. Can be fatalin humans (but rarely). Few organisms are required to infect humans. There is no specific treatment.

Salmonella

Salmonellosis is caused by Salmonella bacteria, and is characterized by fever, diarrhoea, vomiting, and abdominal pain. As wellas the more familiar food-
borne transmission to humans, infection can be acquired directly from farmanimals that carry the organism. An important mode of transmission is hand-to-
hand contact in farmworkers. Treatment is with oral ciprofloxacin.

Cryptosporidium

Cryptosporidiosis is caused by the protozoan Cryptosporidium parvum which is carried by calves, sheep, lambs, deer, and goats. It presents as an
influenza-like illness with diarrhoea and abdominal pain.

Prevention

Risk controls are outlined in detail on p. 150. Salmonella is treatable in herds using medicated feed.

Further information and guidance



« E.coli 0157

]

http://www.hse.gov.uk/biosafety/diseases/zoonoses.htm

5]

http://www.hpa.org.uk/infections/topics_az/ecoli/0157/facts.htm

Relevant legislation

® Any infection that is readily attributable to work is reportable to HSE under RIDDOR.

P.228
Zoonotic skin infections

Causal exposures/industries
Transmitted by direct skin contact with infected animal lesions

® Shepherds

® Farmers

® Veterinary practitioners
® Abbatoir workers

® Meat inspectors.

Oorf

Orf is a viral zoonosis caused by the parapoxvirus. It causes contagious pustular dermatitis (ecthyema contagiosumor ‘scabby mouth’) in sheep (mainly
lambs) and goats. Human-to-human transmission has not been recorded.

Epidemiology

The frequency of orf in the general population is extremely low. Virtually all cases are occupational. Because the disorder is mostly trivialin humans, it is
difficult to obtain accurate incidence data because of under-reporting. A survey conducted by HSE suggests an incidence of 4300 cases annually in the UK.

Clinical features, diagnosis, and treatment

® 1 week incubation period

® Rapidly developing red papule, typically on the finger; usually up to 5 cmin diameter, and can ulcerate.
® (Can be complicated by fever, lymphadenopathy, erythema multiforme, and (rarely) bullous pemphigoid
® Diagnosis is by electron microscopy of a lesion biopsy

® Self-limiting; infection usually confers immunity

e Antibiotics for secondary bacterialinfection

Individual susceptibility

® |mmunocompromised (particularly haematological malignancy) may develop large fungating granuloma or tumour-like lesion.

Ringworm

Ringwormis a dermatophyte (fungal) infection.

Epidemiology

A survey conducted by HSE suggests an incidence of 12 500 cases annually in the UK.

Clinical features, diagnosis, and treatment


http://www.hse.gov.uk/biosafety/diseases/zoonoses.htm
http://www.hpa.org.uk/infections/topics_az/ecoli/O157/facts.htm

e Characteristic annular plaque with raised edge and central clearing
® Scaling and pruritis common

® Diagnosis by microscopy and culture of skin scales

® Treatment with topical antifungals

® Oralgriseofulvin only for severe cases

e Treat secondary bacterialinfection with antibiotics.

Others

® Viralwarts (papilomavirus) in butchers and fishermen
® Erysipeloid (erysipelothrix) in fish processors

® (Cutaneous granulomata (Mycobacterium marinum) in tropical fish dealers.

Prevention of zoonotic dermatoses

® Live vaccine for affected flocks
® Use PPE (gloves) when examining the months of sheep and lambs

® See p. 150 for specific guidance.

Compensation
Orf is prescribed (B12) for Industrial Injuries Disablement Benefit in those who have contact with sheep or goats, or with the carcasses of sheep or goats.

Relevant legislation
Orf or ringworm that is reliably attributable to occupation is reportable to HSE under RIDDOR.
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Chapter 7

Respiratory and Cardiovascular Disorders

Occupational asthma and rhinitis

Occupational asthma and rhinitis are caused by immunological sensitization to agents in the workplace. Once an individualis sensitized, symptoms can
occur after very low level re-exposure.

Epidemiology

® Approximately 10% of adult onset asthma is occupational.
® Anaverage of 95 cases per year (range 68-138 cases) were reported to HSE under RIDDOR between 1993 and 2003.

® HSE estimates ~1500-3000 new cases of occupationalasthma annually (up to 7000 cases including asthma that is exacerbated by work).

Clinical features and aetiology
e Asthma: wheeze, chest tightness, dyspnoea. Classically, symptoms are worse at work or soon after work, and better at weekends or during holidays.
This pattern can be lost in the later stages of the disease. Late reactions can occur at night or in the early morning after a day at work.

e Rhinitis and conjunctivitis: rhinorrhea, nasalstuffiness and itching of the eyes/nose, sneezing. These are often associated with asthma and may
precede chest symptoms.

® When the individual is sensitized, symptoms can be precipitated by non-specific irritation (e.g. cigarette smoke or cold air).

Causal exposures/industries
Allergens can be divided broadly into:

e high molecular weight proteins (e.g. animaland plant proteins)

® low molecular weight substances that act as haptens (e.g. isocyanates, acid anhydrides).

Table 7.1 Causal exposures/industries

Exposure Industry/uses
Isocyanates Car body shops
Platinumsalts Platinumindustry
Acid anhydrides Manufacturing, use of epoxy resins/varnishes

Rosin flux Electronics (soldering)




Proteolytic enzymes Manufacture of biological washing powders
Animal proteins (urine/dander) Laboratory animalresearch

Grain dust, flour Bakeries, agriculture

Antibiotics, cimetidine, ispaghula Pharmaceutical manufacturing
Glutaraldehyde, naturalrubber latex Health care

Wood dust Construction, forestry, carpentry
Persulphate salts or henna Hairdressing

Fish proteins, soya bean, tea dust Fish preparation, food industry

Reactive dyes Cosmetic and rubber manufacture

Metal working fluids Manufacturing

Individual susceptibility

® Atopy

e C(Cigarette smoking

T
ﬁ Atopy is common (30% of the population); it is not usually appropriate to screen out atopics fromexposure to sensitizing agents at pre-employment.

Clinical assessment and diagnosis of occupational asthma

® |nitialinvestigation with lung function tests (FEV1, FVC, and peak flow) to explore the diagnosis of asthma (reversible airways obstruction).
® Exposure assessment (pattern of exposure and specific allergens and relationship to symptoms, use of respiratory protective equipment):
e a fullhistory should include current and previous exposures
® be aware of the possibility of late reactions
e the lack of a clear temporalrelationship to work does not exclude the diagnosis of occupationalasthma.
e Serial peak flow recording (see p. 788).
® Bronchial provocation challenge tests

® should be carried out in a specialist centre (contact your local consultant respiratory physician for advice)

e individuals can be sensitized to more than one asthmagen.



e Specific IgE, skin prick testing (if specific test reagents are available).

Prognosis

Symptoms usually resolve after removal from exposure, but the practical constraints of exposure controlcan be a real threat to employment.

T
&+ Where exposure cannot be controlled completely, individuals are sometimes allowed to continue working whilst wearing PPE. However, they must be
informed about risk, and have frequent health surveillance.

Compensation

Occupationally acquired asthma and allergic rhinitis are both prescribed for Industrial Injuries Disablement Benefit (D7 and D4, respectively) in those who
are exposed to a known sensitizing agent at work.

Health surveillance

Individuals who are exposed to respiratory sensitisers must undergo health surveillance (MHSW and COSHH Regulations). The surveilance programme
depends on the likelihood of sensitization, and is outlined in specific guidance from HSE (see reference below (MS 25)).

Relevant legislation and guidance

® Occupationalasthma is reportable under RIDDOR.

m Asthmagen? Critical Assessments of the Evidence for Agents Implicated in Occupationalasthma. ISBN 0717614654.

]
Occupational asthma: a guide for occupational physicians and occupational health physicians. http://www.bohrf.org.uk/downloads/asthlop.pdf

m MS 25. Medical Aspects of Occupational Asthma. HSE, Sudbury. ISBN 0717615472.

Latex allergy

Latex allergy may manifest as:

® atype | immediate hypersensitivity reaction in response to naturalrubber latex (NRL) proteins

® more commonly, a type IV delayed hypersensitivity reaction in response to the chemical additives in latex products.

Epidemiology
During the past 15 years, latex allergy has become a major occupational hazard in the rubber processing and health care industries. The prevalence of

type | allergy (based on skin-prick testing) in HCWs is estimated to be up to 17%. Around 1% of the general population are sensitized to NRL, but not all
sensitized individuals develop symptoms.

Clinical features

® Type I: urticaria, rhinitis, conjunctivitis, occasionally asthma or very rarely anaphylaxis. Onset is usually within 20 minutes of exposure (see p. 232).

o Type IV: reditchy scaly rash often localized to the area of use, i.e. wrists and forearms with glove use, but may spread to other areas. Onset is usually
>12 hours after exposure (see p. 276).

Causal exposures/industries

o HCWs
® |ndividuals exposed to NRL regularly (e.g. car mechanics, catering and electronic trades)

e |atex product manufacturing workers.

Individual susceptibility

® Patients with spina bifida and congenital genitourinary abnormalities
® Ahistory of certain food allergies, such as banana, avocado, kiwi, and chestnut

e Individuals with atopic allergic disease may be at increased risk.


http://www.bohrf.org.uk/downloads/asthlop.pdf

Clinical assessment and diagnosis

e The clinical history is essentialin establishing the diagnosis of type 1 allergy.

e Supporting tests include a positive skin-prick test to latex allergens and a serological test for specific IgE. Not allindividuals with a positive skin or
serological test manifest allergic disease.

e (Consider referring the individual for specialist advice and a latex challenge or use test.

e Type IV allergy is diagnosed by a positive patch test.

Prognosis

Reducing exposure to latex may lead to a reduction in type 1 allergic symptoms in sensitized individuals.

Health surveillance

Health surveillance is required under the COSSH Regulations, and specific guidance is given in MS 25 (see further information below).

Management

Latex policy

Allhealth care organizations should have a latex policy outlining the hazards of NRL, how to identify and manage individuals with NRL allergy, and how to
reduce exposure in the workplace. Organizations should be moving towards a latex-free environment.

Adjustments to work

If NRL allergy is diagnosed, a risk assessment of the individuals workplace must be made to ensure a safe working environment. If the individual has a
history of severe type 1 allergy or anaphylaxis, he/she must work in a latex-free environment and redeployment may be necessary. He/she should be
advised to wear a MedicAlert bracelet, carry an EpiPen, and inform health care providers of his/her NRL allergy.

For non-life threatening allergies the folowing steps are recommended.

® Avoid contact with NRL gloves or products.
® Avoid areas where there is a risk of inhalation of powder from NRL gloves worn by others.
® Substitute other glove materials where appropriate, e.g. nitrile, polyvinylchloride, or neoprene.

® |f use of NRL gloves is necessary they should be single-use disposable gloves and be low protein (<50 pg/g) and powder free.

Relevant legislation

® Incidences of occupational dermatitis and asthma attributable to NRL must be reported to HSE under RIDDOR 1995.

Further information and guidance

® MS25 Medical Aspects of Occupational Asthma. HSE, Sudbury, 1998.
® MS24 Medical Aspects of Occupational Skin Disease. HSE, Sudbury, 1998.

]
° http://www.hse.gov.uk/latex/index.htm

Byssinosis

Epidemiology and pathogenesis

This disease has been associated historically with exposure to cotton dust. It is thought that the disease is caused by an endotoxin, which is produced by
bacteria within raw cotton, but the precise pathology is unclear. Byssinosis is rare, having largely been eliminated by good exposure controls in the textile
industry. In the UK, the disease was most common in Lancashire and Northern Ireland; both are areas that have local textile mills. However, no new cases
have been reported to the HSE under RIDDOR between 1993 and 2003. The condition is more prevalent in developing countries with large textile industries
(e.g. India and China) where poor control of exposure may result in extremely high exposures, in some cases >100 mg/n?.

Clinical features


http://www.hse.gov.uk/latex/index.htm

® Wheezing and chest tightness
e Typically worse after a break fromwork (Mondays), improving with return to exposure (better towards the end of the working week)

® Temporalrelationship can be obscured after prolonged exposure.

Causal exposures/industries

® Raw cotton, flax, or hemp
® Development of byssinosis within 10 years of exposure is rare; usually symptoms are associated with >20 years of exposure

o Textile and rope-making industry.

Individual susceptibility

e C(Cigarette smokers develop more severe disease

Clinical assessment and treatment

e |Lung function: cross-shift decline in FEV,

® There are no specific radiological abnormalities associated with byssinosis

e Treatment is with bronchodilators and antihistamines

Prevention

Exposure controls include enclosure of carding operations, and steaming of raw cotton to reduce particle formation.

Compensation

Byssinosis is a prescribed disease (D2) for Industrial Injuries Disablement Benefit in those who work with raw cotton or flax.

Relevant legislation
Byssinosis is reportable under RIDDOR.

P.238
Organic dust toxic syndrome (ODTS)

The syndrome known as ODTS is an acute inflammatory disorder of the lower respiratory system. The precise pathology is unclear, but is thought to be
caused by a toxic reaction to organic dusts. It occurs in the absence of immunological sensitization.

Epidemiology

ODTS is primarily a disorder of agricultural workers. It does not feature in routinely collected statistics, but surveys of farming populations suggest a
prevalence of around 6%.

Clinical features

® Fever, chils, malaise, dry cough, dyspnoea
® Acute onset 4-6 hours after exposure
® Brief duration (<36 hours)

® Transient decrease in lung function (FEV,, FVC, and PEF)

Causal exposures/industries

® Mouldy grain and vegetable material
® Agriculturalworkers

® Clusters of cases are typically associated with very heavy exposures (e.g. emptying silos)



Differential diagnosis and clinical assessment

ODTS shares many features with acute hypersensitivity pneumonitis (farmer's lung (FHP)), including exposure, a similar clinical presentation, and the
presence of neutrophils in alveolar lavage fluid. However, the prognosis and treatment are different, and differentiation is important. ODTS is
distinguished from FHP by:

® short duration of symptoms

® benign naturalhistory, with absence of progressive lung damage
® absence of immunological hypersensitivity

® absence of lung infiltrates on CXR

® absence of hypoxaemia.

Treatment and prognosis

® Self-limiting

® No specific medicalintervention required

Prevention

® Reduction of exposure to mouldy organic material (see p. 152).
® PPE for high exposure activities

® Because of the link to heavy exposures, education of farm workers is particularly important.

P.240

Hypersensitivity pneumonitis (HP)

Also known as extrinsic allergic alveolitis (EAA), this inflammatory disorder of the lower respiratory systemresults from an immunologicalreaction to
specific allergens (particularly thermophilic Actinomycetes and Aspergillus species) in mouldy organic material. The classical pathological feature is
lymphocytic interstitial pneumonitis. Pathogenesis is not fully understood, but it is likely to result froma type Ill (immune complex) or type IV (cel-
mediated) reaction. It is not an IgE-mediated (type I) allergic condition.

Epidemiology

® |n the UK, an average of 37 cases of allergic alveolitis per year (1998-2004) were reported to the Surveilance of Work-related and Occupational
Respiratory Disease (SWORD) reporting scheme by respiratory and occupational physicians. Fewer than five new cases of allergic alveolitis per year
were reported to HSE under the RIDDOR Regulations between 1995 and 2003. These figures are likely to be an underestimate of the number of new

cases.
e Data fromdeath certificates in the UK shows attribution of death to occupationalallergic alveolitis in 6-9 cases per year between 1998 and 2003.

e The most prevalent formis farmer's hypersensitivity pneumonitis (FHP) or farmer's lung, but a number of other forms are recognized, each with a
specific causalantigen (Table 7.2). Up to 5% of farmers report symptoms. HSE has reported a recent increase of cases related to metal working and
wash fluids in the engineering sector. There is some evidence of EAA in association with exposure to hard metals (nickel).

Table 7.2 Forms of EAA, causal antigens, and source

Disorder Antigen Antigen source
Farmer's lung Thermophyhc act'momycetes including Saccharopolyspora rectivergula Mouldy hay, grain, straw
(FHP) Aspergillus species.
Bird fanciers lung Avian proteins Bird excreta and bloom

Mushroom



workers lung

Aspergillus fumigatus, Aspergillus umbrosis

Mushroom compost

Bagassosis

Thermoactinomyces sacchari

Bagasse (fibrous residue of sugar
cane)

Malt workers lung

Aspergillus clavatus

Mouldy barley in whisky distilling

Ventilation
pneumonitis

Thermophilic actinomycetes species.

Water reservoirs in air-
conditioning systems

Clinical features

Acute form

This list is not intended to be exhaustive

® Fever, chills, cough, dyspnoea, myalgia, headache

® Onset 4-8 hours after exposure to antigen

® Resolution after 1-3 days.

Subacute/chronic form

® Gradualonset of dyspnoea over months or years

® Recurrent acute attacks may be distinguished in some cases

® Chronic productive cough.

Causal exposures/industries

® Agricultural workers
® Forestry workers
® Mushroom workers

e Bird handlers

® Sugar cane processors

e Distillery workers.

Clinical assessment

® 1 ESR and neutrophil count (peripheral blood eosinophilia does not occur)

® Lung function (| FEV,, FVC, typically with restrictive pattern, although mild obstructive changes may occur)

® Impaired gas transfer (| transfer factor for carbon monoxide); hypoxia may occur

® CXRshows diffuse pulmonary infiltrates (acute) or upper and mid-zone interstitial fibrosis (chronic); 20% of CXRs in acute cases are normal

® Serum precipitins to causal allergens.




Treatment and prognosis

e |ow-dose oralsteroids.
® Avoidance of exposure.

® Prognosis is highly variable. Can be progressive, with lung fibrosis. If fibrosis develops, the main functional consequences for work are reduced stamina
and physical capability.

Prevention

® Reduction of exposure to mouldy organic material (see p. 152).

® PPE for high exposure activities.

Compensation
EAAis prescribed for Industrial Injuries Disablement Benefit (B6) in those who are exposed to moulds, fungalspores, or heterologous proteins.

Relevant legislation
EAA is reportable under RIDDOR 1995.

Humidifier fever

Humidifier fever is a self-limiting illness that is associated with exposure to humidified air from air-conditioning systems. The pathophysiology is
incompletely understood. However, the disorder is distinct from hypersensitivity pneumonitis (ventilation pneumonitis), which can result from the same
exposure. It is currently thought that humidifier fever is caused by either a direct effect of organisms in contaminated humidifier reservoirs, or a product
of such organisms (e.g. endotoxin).

Epidemiology

Because of the self-limiting nature of this condition, prevalence estimates are neither readily available nor likely to be accurate.

Clinical features

® Usually non-specific: fever, chills, myalgia
® Dyspnoea and wheezing can occur

® Onset 6-8 hours after exposure

® Rapid and complete recovery

® Usually occurs after a break fromwork (e.g. on Mondays)

Differential diagnosis

® Can develop mild hypoxia, | gas transfer, and audible crackles at the lung bases.
e Distinguished from hypersensitivity pneumonitis (HP) by an invariably normal CXR.

® Serum precipitins to organisms that are present in humidifier fluid are often positive. However, these do not bear any relation to disease activity, and
are only usefulas a marker of exposure. The presence of serum precipitins cannot help to distinguish from HP, as they are positive in both disorders.
Treatment and prognosis

® Self-limiting; medicalintervention is not indicated

Causal exposures

® Recirculated air from air-conditioning units, particularly where the aimis to achieve high humidity
® Long list of possible causative organisms in humidifier fluid include many species of bacteria, fungi, and protozoa

e Ubiquitous exposure in many office environments



® Highest risk in textile industry where high humidity is desirable as this makes fibres pliable and easier to work

Prevention

Guidance on the selection, maintenance, and cleaning of humidifiers and air-conditioning systems to minimize the risk of humidifier fever and other
disorders is available from HSE.

P.244
Metal fume fever

This benign disease results from deposition of fine metal particulates in the alveoli. The precise pathological mechanismis unknown. No epidemiological
information is available, as the mild symptoms are often overlooked and tolerated by metal workers.

Causal exposures and industries

® Primarily caused by zinc oxide fume generated by cutting, welding, or brazing galvanized steel.

e Similar effects can be caused by other metal fumes. However, although these metals have been implicated, there is little evidence in the literature.
Moreover, the nature of work activities is such that exposure is often to a mixture of metal oxides:

® iron
® copper
® aluminium
® tin
® magnesium.
® Found in a wide range of jobs involving metal working:

® welders
e oxy-fuelgas cutters.
e Typicaly in heavy engineering industries:
® shipbuilding
e foundries
® scrap metalindustry
® demolition

e motor vehicle repair.

Factors affecting exposure
Exposure is increased by:

® increasing thickness of metalin cutting operations
® speed of metal cutting and arcing (welding) time
® automated cutting

e poor ventilation.

Clinical features

® |nfluenza-like illness with fever, chils, headache, and myalgia

e Dyspnoea and cough

® Metallic taste in the mouth

® Tolerance over the working week, with recurrence after break fromexposure (‘Monday fever’)
® Onset 4-12 hours after exposure

® Benign illness, self-limiting after 1-2 days.

& Must not be confused with exposure to cadmium fume, which can cause a severe toxic reaction in lungs and kidneys



Prevention

e |t is difficult to avoid metal cutting completely in demolition and shipbuilding.

® Alternative cutting methods (thermaland non-thermal) are available. However, they are not suitable for all purposes, and allhave associated hazards
to health. Specialized advice on use of cutting tools is required.

® Using the correct nozzle for cutting.

® Turning off the torch during pauses in activity.

® Fume capture methods including local exhaust ventilation.
® Use of appropriate respiratory protective equipment.

® Training and information, including advice on hygiene (handwashing and avoiding eating or smoking in the work area) and other risk controls.

Further information

» HSE 668/30 Oxy-fuel cutting: control of fume, gases and noise.

5]

http://www.hse.gov.uk/fod/infodocs/668 30.pdf#search=%22metalli20fume%20%22

Chronic obstructive pulmonary disease (COPD)

This is a group of chronic lung disorders comprising chronic bronchitis and emphysema. They are characterized by irreversible airflow limitation, with
impairment of lung function and debility in severe cases.

Epidemiology
The main risk factor is smoking. Population studies have estimated the burden of COPD that is attributable to occupational causes, with a population
attributable risk percent of 15% (median).'

Clinical features

® Exertionaldyspnoea
® Wheeze

® Chronic productive cough for >3 months of the year.

Causal exposures/industries
An increased risk of COPD has been associated with the following:

® Mineraldusts
® (Coalmining
® Manmade vitreous fibres
® Qilmists
e Cement (construction)
e Silica

® Organic dusts

® Farming: animal confinement (especially pigs), grain dust
® Flour mill work and baking
e (Cotton textile work
e Wood (paper miling)
® Chemicals

® Cadmium

o Welding fumes


http://www.hse.gov.uk/fod/infodocs/668_30.pdf#search=%22metal%20fume%20%22

® Vanadium
® Polycyclic aromatic hydrocarbons

® |socyanates.

Clinical assessment

® |ung function declines progressively: FEV, <80% of predicted values, FEV,/FVC <70% (obstructive pattern). The pattern of lung function in

occupational cases can be complicated by dual pathology (e.g. pneumoconiosis), and restrictive patterns may be seen in coal miners and silica-exposed
workers.

® (CXRis not necessary for diagnosis.

Treatment and prognosis

® Removal from occupational exposure

® Advise smoking cessation

® [nhaled bronchodilators

® [nhaled corticosteroids

e Oralcorticosteroids and antibiotics for acute infective exacerbations
e Supportive treatment for advanced disease

® Prognosis is variable, but severe disease can result in respiratory failure

Prevention

See (pp. 153, 253) for preventive measures and exposure control.

Compensation
® Chronic bronchitis and emphysema have recently been added to the list of prescribed diseases for Industrial Injuries Disablement Benefit (I1I1DB) (D1),
but only for coal miners who have spent >20 years working underground. FEV,; must be reduced by 1 litre to qualify for benefit.

® Emphysema is prescribed for |1DB (C18) for those exposed to cadmium fumes for a cumulative period of >20 years.

Relevant legislation and further information
See Coal worker's pneumoconiosis (p. 252) for legislation and guidance relevant to dust controlin the mining industry.

5]

Review of the literature on chronic bronchitis and emphysema and occupational exposure.
http://www.hse.gov.uk/aboutus/hsc/iacs/acts/watch/051005/15annexe4.pdf

Asbestos-related diseases
A number of medical conditions are related to asbestos exposure

® Asbestosis

® Pleuraldisorders

® Mesothelioma
e Diffuse pleural thickening
® Benign pleural effusion
® Pleural plaques
® Lung cancer

® |aryngealcancer

Details of epidemiology, clinical features and management are covered under each condition (pp. 254, 264, 266, 270). Aspects that are common to al
asbestos-related disease (exposure, prevention, compensation and legislation) are covered below.


http://www.hse.gov.uk/aboutus/hsc/iacs/acts/watch/051005/15annexe4.pdf

Causal exposures/industries

e Historically, asbestos has been widely used for fire protection and insulation. In the past (before the danger of asbestos was recognized) controls
were poor, and exposures in some industries were very high.

® Dockyards: shipbuilders, shipbreakers and fitters
® Railway engineering

® Asbestos textile industry

e (Construction

e Plumbing

® Pipe lagging and thermalinsulation/pipe fitters

® Asbestos mining and distribution

® Engineering (brake linings and clutch faces)

® Currently, exposure mainly occurs during the demolition or renovation of old buildings (asbestos insulation, lagging, and roof tiles).

Prevention

® Mainly by elimination (replacement of asbestos with other materials)
e UK legislation:

e prohibits import, supply, and use of most asbestos products

e defines exposure limits for asbestos

® controls the identification and removal of asbestos in buildings.

Health surveillance
® Employees who are currently exposed to asbestos above a defined action level must undergo regular health surveillance (2 yearly lung function) by a
doctor who has been appointed by HSE.! CXRs are not required as part of health surveilance.

® |ndividuals who have been exposed previously need not undergo surveilance. However, it is important to:

® Document previous exposure carefully, including historical hygiene measurements where available. It is appropriate to inform the GP with the
individuals consent, so that the exposure is noted in the event of future asbestos-related disease.

e Counsel the individual about the risk of asbestos-related disease and the availability of compensation

» Counsel the individual about smoking cessation, as the risk of lung cancer from smoking and asbestos is multiplicative.

Compensation

It can be difficult to clarify the source and extent of exposure after >20 years latency. It is essential to take an exhaustive occupational history to ensure
that affected patients have appropriate access to benefits.

Industrial injuries disablement benefit
Some asbestos-related disorders are prescribed.

® Asbestosis (D1)
® Mesothelioma (D3)
® Primary carcinoma of the lung + accompanying evidence of asbestosis (D8, D8A)

e Diffuse pleural thickening (D9)

Specific details of prescription according to exposure activities are outlined in the List of Prescribed Diseases.? Surviving next of kin can claimup to 6
months posthumously.

War Pensions Scheme

Those who develop asbestos-related disease as a result of exposure whilst working in HM Forces may be eligible for compensation.



Civil compensation

If an employee can prove negligence on the part of his/her employer, he/she may be successfulin seeking compensation through the civil courts. Claims
must be declared within 3 years of the diagnosis of asbestos-related disease, including pleural plaques.

® (laims for asbestosis have been in the region of £15 000-£50 000, and claims for mesothelioma have been £50 000 or more.

® Employees have been successfulin obtaining settlements for anxiety related to pleural plaques, although claim values are much smaller than for
disabling asbestos-related conditions (typically <€10 000).
Relevant legislation

® Asbestosis is reportable under RIDDOR 1995.
e Controlof Asbestos at Work Regulations 2002.
® Asbestos (Licensing) Regulations 1983.

® Asbestos (Prohibitions) Regulations 1992.

Further information

http://www.hse.gov.uk/asbestos/index.htm

=]
TMS13 Asbestos: medical guidance note http://www.hse.gov.uk/pubns/ms13.pdf

2 ml http://www.dwp.gov.uk/advisers/db1/appendix/appendix1.asp

The pneumoconioses

The pneumoconioses are a group of chronic lung diseases caused by long-term exposure to respirable particles (<5 pm diameter) of mineral dust.

Epidemiology

In the UK, an average of 226 cases of pneumoconiosis per year (1998-2004) were reported to the SWORD reporting scheme by respiratory and
occupational physicians. This is likely to be an underestimate of the number of new cases.

Pathophysiology

The classical features of pneumoconiosis are as follows.

® Deposition of mineraldust in the alveoli
® Mineral particles are phagocytosed by alveolar macrophages

® |ocalized inflammatory reaction leads to long-term changes in the histology of the lung:

e fibrotic reaction in the surrounding lung parenchyma, with reticulin formation and collagen deposition

® necrosis and cavitation of the fibrotic nodules can occur in the later stages of the disease

® progressive disease leads to coalescence of fibrotic areas into large parenchymal masses (progressive massive fibrosis (PMF))
® Gas diffusion is affected, leading to | transfer factor

® Lung volumes are | (FEV, and FVC), classically a restrictive pattern.

Radiological features

® CXRshows small nodular opacities in the lung parenchyma. Distribution depends on the specific disease, but tends to affect the upper lobes first.
® PMF is associated with large areas of confluent shadowing, usually starting in the upper zones.

e The International Labour Organization (ILO) has devised a classification system for the CXR features of all pneumoconioses.' The ILO classification is
used to determine severity of disease for compensation purposes, and is based on the size, shape, and distribution of the opacities.

e Size: smallround opacities p (up to 1.5 mm), q (1.5-3 mm), or r (3-10 mm). Irregular small opacities are classified by width as s, t, or u (same sizes


http://www.hse.gov.uk/asbestos/index.htm
http://www.hse.gov.uk/pubns/ms13.pdf
http://www.dwp.gov.uk/advisers/db1/appendix/appendix1.asp

as for small rounded opacities).

e Profusion (frequency) of small opacities is classified on a four-point major category scale (0-3), with each major category divided into three, giving
a 12-point scale between 0/- and 3/+.

® |arge opacities are defined as any opacity >1 cmthat is present in a film. Large opacities are classified as category A (for one or more large
opacities not exceeding a combined diameter of 5 cm), category B (large opacities with combined diameter >5 cmbut not exceeding the equivalent
of the right upper zone), or category C (larger than B).

Table 7.3 The pneumoconioses
Disease Exposure Cross reference

Coalworker's pneumoconiosis (CWP) Coaldust p. 252
Asbestosis Asbestos fibres p. 254
Silicosis Quartz (crystalline silica) p. 256
Kaolin pneumoconiosis Kaolin (china clay) p. 260
Berylliosis Beryllium p. 258
Stannosis Tin ore p. 262
Siderosis Iron oxide p. 262
Baritosis Barium sulphate p. 262
Bauxite worker's lung, Shaver's disease Aluminium

Natural history

Naturalhistory, clinical features, and radiological appearance vary according to the specific mineral exposure. Some conditions always follow a benign
course (stannosis, siderosis), others are often aggressive (asbestosis), and CWP can follow either a benign or a progressive pattern.

Management
There is usually no specific treatment. Management is to remove from exposure, and treatment of advanced disease is supportive.

Compensation

Pneumoconiosis is prescribed for Industrial Injuries Benefit (D1) in those who have been exposed to the appropriate mineral at work. In general,
pneumoconiosis would have to be at least ILO category 2 on CXR for an employee to be eligible for benefits.



Relevant legislation

Pneumoconiosis is reportable under RIDDOR 1995 if it complies with categories 1, 2, 3 on the ILO classification, whether simple or with PMF categories A, B
and C. There is no requirement to report a case that is assigned to category 0.

Coal worker's pneumoconiosis (CWP)

CWP is a form of pneumoconiosis caused by exposure to coaldust. It is characterized pathologically by collections of coal-laden macrophages in the lung
parenchyma, surrounded by fibrosis and localized emphysema.

Epidemiology
® The onset of CWP lags behind exposure by >10 years, and so incidence and mortality reflect past exposures and working conditions.
® Mortality is declining in developed countries

® New cases are uncommon in the UK because of improved dust controland the decline in coal mining.

® C(Cases are stillcommon in China, and there is a low but significant incidence in India.

® |nthe UK:

® More than 65% of new cases occur in those who have reached retirement age (>65 years), although in the past miners would develop symptoms in
their thirties and forties.

® Published incidence data are based on claims for Industrial Injuries Benefit, as compensation is well established in the industry. However, a sharp
rise in incidence in Great Britain after 2001 (325 cases in 1996, 1080 in 2004) reflects changes in the administration of the awards system.

Clinical features

Severity of disease varies according to local conditions, including composition of the coal (proportional content of silica and other minerals) and its
surrounding strata. It is also related to total cumulative respirable dust exposure.

Simple CWP

® Often asymptomatic

e Minor impairment in ventilatory capacity is difficult to distinguish from the effects of cigarette smoking

Complicated CWP

® Progressive massive fibrosis (PMF): development of large or confluent solid fibrotic nodules in the lung parenchyma. Cavitation and necrosis can occur
in larger lesions, leading to expectoration of tarry black sputum (melanoptysis). Local emphysema can develop.

® Dyspnoea and productive cough.

Comorbidity

It has now been accepted that COPD develops in parallel with fibrosis in coal miners. They are also at risk of silicosis. It can be difficult to distinguish
silicosis other than at autopsy, as the radiological features are similar.

Causal exposures/industries

e (Coalmining
® The dustiest jobs give rise to the highest risk (face work, roof bolting, driling holes for shot placement)

® (Coaltrimming and transportation

Individual susceptibility

® Arare complication of CWP is described in miners who are rheumatoid factor +ve. Large cavitating parenchymalnodules develop at relatively low dust
exposure levels (Caplan's syndrome).

Diagnosis



® History of chronic exposure to coaldust
® Lung function
® Simple CWP - normal FEV, and FVC, but transfer factor can be reduced

® PMF: |FEV, and FVC with restrictive pattern, or obstruction if widespread emphysema has developed; transfer factor |

e X-ray findings: nodular opacities, predominantly in the upper zones (see p. 251 for ILO classification of radiographic changes)

Prognosis

® Simple CWP is benign in most cases.

® Prognosis in complicated CWP is variable. Severe disease can be debilitating. Life expectancy can be normal, but some develop life-limiting cor
pulmonale.

e There is no increased risk of lung cancer or emphysema with CWP.

® The effect of exposure to cigarette smoke is additive.

Prevention

® Exposure controls in the mining industry including ventilation, dust reduction measures, and use of PPE.

Health surveillance

Miners must undergo regular CXRs at 4 yearly intervals. Those in whom early signs of CWP are detected should be removed from exposure.

Compensation

CWP is prescribed (D1) for Industrial Injuries Disablement Benefit (see p. 251) in those who have been exposed chronically to coaldust in mining or above
ground.

Relevant legislation

® CWPis reportable to HSE as a pneumoconiosis under RIDDOR 1995.

® (CoalMines (Respirable Dust) Regulations 1975 (RDR). These regulations are currently undergoing revision (including new arrangements for air sampling,

]

time-weighting of exposure limits, and health surveillance) through a consultative process. Updates are available via the HSE website.
http://www.hse.gov.uk/consult/condocs/cd194.htm

Asbestosis

This disease is characterised by chronic pulmonary interstitial fibrosis, resulting from exposure to asbestos (in particular amphibole fibres).

Epidemiology

® The disease develops after a long latent period of 25-40 years following exposure
® There is a clear dose-response relationship, and asbestosis tends to occur in those who have been exposed heavily.

® |n Great Britain

e Although exposures have improved, the incidence is stilincreasing due to historical exposure. Claims for Industrial Injuries Disablement Benefit
(I1DB) rose from 405 in 1999 to 750 in 2004.

® |n 2002-2004, the industries most commonly cited in IIDB claims were construction, the extraction, energy, and water supply industry, and
manufacturing.

e 113 deaths due to asbestosis were recorded in 2003."

Clinical features

® Gradualonset of dyspnoea and cough

® Basalcrepitations on auscultation


http://www.hse.gov.uk/consult/condocs/cd194.htm

® Finger clubbing in 40% of cases

Individual susceptibility

® Smoking is associated with 1 severity and rate of deterioration of asbestosis.

Clinical assessment and diagnosis

e |ung function typically shows | FEV, and FVC with a restrictive pattern, although obstructive or mixed patterns can occur
e | Transfer factor

® Radiographic investigations

® CXRshows fine nodular shadowing predominantly in the lower zones. Other hallmarks of asbestos exposure (pleural plaques) may be present.

e Because CXRis relatively insensitive for early disease, high-resolution CT scanning is often used to confirm the diagnosis.

® |Lung biopsy is the gold standard for diagnosis, showing interstitial fibrosis and asbestos bodies.

Treatment and prognosis

® No specific intervention can halt the disease

® Patients should be advised to stop smoking

® Treatment is supportive in the later stages

e Up to 40% of patients progress after removal from exposure

® The correlation between CXR findings, lung function, and clinical progression is poor

® The risk of lung cancer is increased

Other aspects

Causal exposures/industries, prevention, compensation, legislation, and further sources of information are covered in Asbestos-related diseases (p. 248).

Silicosis
This is a pneumoconiosis associated with exposure to respirable crystalline silica. Silica is encountered mainly as crystalline quartz, a component of igneous
rocks.

Epidemiology

® There is a long latent period between exposure to silica and onset of disease
® The risk of disease varies according to level of exposure

e Silicosis is now rare because of substitution and controls in mining

Clinical features

® There are three recognized types of silicosis.

® Acute: early onset of dyspnoea and dry cough within a few months of heavy exposure to fine dusts (e.g. sand-blasting). CXR shows patchy small
airway consolidation (appearance similar to pulmonary oedema). Progression over 1-2 years, with respiratory failure.

® Subacute: gradualonset of dyspnoea and dry cough over years after moderate exposure. CXR shows upper- and mid-zone nodular fibrosis, with
classical feature of ‘egg-shell’ calcification of the hilar lymph nodes. Progressive massive fibrosis (PMF) can occur, with coalescence of the fibrotic
nodules. Restrictive pattern of impaired lung function.

e Chronic: slow development of nodules on CXR over many years after low level exposure

e Silicosis is associated with larger nodules on CXR and more rapid progression than coal worker's pneumoconiosis with which it may coexist. However,
with the exception of egg shell calcification, silicosis can be difficult to distinguish from CWP clinically and radiologically in dual exposed cases.

® 1 Risk of infection with tuberculosis (TB) (thought to be due to impairment of phagocytosis in the lung). Characterized by cavitation on CXR.



Causal exposures/industries

® Mining: silica is often contained in surrounding strata in coaland other mineral mines
e Tunneldrillers/blasters, roof bolters, transportation crew are at highest risk (although face workers and others are also exposed)
® Quarries
® Workers who blast, cut, and transport stone
® Stone-working
® Stone-masonry (granite dressing and grinding)
e Flint-knapping
® Heavy engineering and manufacture

e Shot blasting
® Preparation and use of grinding wheels/stones (historically, cutlers)

® Use of compressed airlines to clean off silica-containing material
® Foundries

e Sand-moulding

e Shot-blasting

® Compressed air cleaning of moulded items

e Fettling

® (Ceramics and pottery making

® Brick-making

Prognosis and treatment

® No specific intervention halts progression
® Remove from further exposure
® Regular examination of sputum for tubercle bacilli; confirmed infection is treated with standard anti-tuberculous chemotherapy

® 10-30% of silicosis cases progress after removal from exposure

Health surveillance

Health surveillance (respiratory questionnaire, lung function tests, and CXR) is required for those who are exposed above a defined threshold exposure
(despite control measures). See Further information for sources of specific guidance from HSE.

Prevention

Control of exposure is through substitution with low-silica sand for moulding and shot-blasting, dust control measures (ventilation, suppression), and use of
RPE. See p. 40 for workplace exposure limit (WEL).

Compensation

Silicosis is prescribed (D1) for Industriallnjuries Disablement Benefit (see p. 251) in those who have been mining, quarrying, or working with silica rock or
dust (sand).

Relevant legislation

® Silicosis is reportable to HSE as a pneumoconiosis under RIDDOR 1995.

Further information

« HSE information sheet. Silica.



http://www.hse.gov.uk/pubns/cis36.pdf

« Control of exposure to silica dust in small potteries.

http://www.hse.gov.uk/pubns/ceis2.pdf

Berylliosis
Berylis a hard crystalline ore (aluminium beryllium silicate) which is found in the strata of mines dug for other purposes. Berylliumis an extremely hard
metal, and produces useful alloys when mixed with copper and other metals. The metal, oxide, and soluble salts are allextremely toxic.

Epidemiology

Berylliosis is extremely rare (because of elimination fromindustrialuse).

Causal exposures/industries

® Because of its extreme toxicity, the previous widespread use in fluorescent light tubes and the ceramic industry has been eliminated.

® However, it is stillused:

® in the nuclear industry

e in the production of X-ray tubes.

Clinical features
There are two main forms of disease.

® Acute
e Follows inhalational exposure to high levels of the dust of soluble berylium compounds
® Severe bronchoalveolitis with tissue necrosis
e High fatality rate within a few days
® Progression to subacute phase, with tissue scarring, in the survivors
® Subacute/chronic
e Only a proportion of those exposed (<5%) develop the disease
® Florid non-caseating granulomata heal by fibrosis, with disruption of the normallung architecture
® Progression to diffuse interstitial fibrosis, leading to respiratory failure, is usual
® CXRshows fine nodular shadowing and hilar lymphadenopathy
® |ung function tests show a restrictive deficit
e | Transfer factor

e Differential diagnosis is from sarcoidosis, which has similar clinicaland CXR features

Treatment and prognosis
Treatment is with high-dose oral corticosteroids. Treatment can be tailed off, but needs to be prolonged for many months in chronic cases. Relapse can
follow early cessation of therapy.

Prevention
Prevention is by elimination, or by containment, ventilation (with filtering of discharged air), and fastidious use of PPE.

Compensation
Chronic beryllium disease is prescribed for Industrial Injuries Disablement Benefit (C17) in those who are exposed to berylium and its compounds.


http://www.hse.gov.uk/pubns/cis36.pdf
http://www.hse.gov.uk/pubns/ceis2.pdf

P.260

Kaolin pneumoconiosis

Kaolin (china clay) is a multilayered particulate containing aluminium hydroxide and silicon oxide. Because it is formed from the action of water on granite,
it is commonly contaminated by silica-containing compounds.

Epidemiology

e Historically, this was variable in different kaolin mining regions because of differing levels of contamination and extraction methods.
® Generally low incidence in the exposed populations gave rise to a belief that contaminating silica was responsible for lung disease in kaolin workers.

® |t is now accepted that kaolin itself can cause pneumoconiosis.

Clinical features

® Asymptomatic, or mild exertional dyspnoea

e Mid | FVC

® (CXRshows small nodular opacities consistent with interstitial fibrosis
® Progressive massive fibrosis can occur

® No specific treatment.

Causal exposures/industries

® China clay mining.

Prevention

® Prevention is by dust abatement measures.

P.262

The ‘simple’ pneumoconioses
These disorders are allrelatively uncommon.

Exposures

® Siderosis

® Exposure to iron ore (haematite)
® [ron ore mining
o Welding (mild steel)

e (lassic finding of red lungs at autopsy
® Stannosis

® Exposure to tin ore
® Fuller's earth pneumoconiosis

® Occurs in workers who extract clay material
e Traditionaluse of fuller's earth to clean wool

® Results fromexposure to a mixture of silicates of sodium, potassium, aluminium, and magnesium
® Baritosis

® Exposure to barites in mining, processing, or handling
® Gypsum pneumoconiosis

® Exposure in open-cast or deep mining, and production of plasterboard



Clinical features

® Asymptomatic
® Benign course
® Normallung function

® Small rounded opacities on CXR (appearance similar to coal worker's pneumoconiosis)

Prevention

Prevention is by dust suppression and ventilation, and use of PPE.

P.264
Lung cancer

Epidemiology

® 90% of lung cancers are related to smoking.

® |n the UK, an average of 139 cases per year (1998-2004) of occupational lung cancer are reported to the SWORD scheme by respiratory and
occupational physicians. This is likely to be an underestimate of the true number of cases, as the occupationallink is not always recognized.

® 75 new cases of lung cancer were associated with applications for Industrial Injuries Disablement Benefit in 2004.

® The interaction between smoking and both asbestos and nickelare multiplicative (or between additive and multiplicative).

Clinical features

Clinical presentation is very variable, and some patients present with metastatic features rather than the effects of local disease. The most common
features are:

® weight loss

e cough with haemoptysis
e dyspnoea

® chest pain

® unresolving pneumonia.

Causal exposures/industries

e (Crystalline silica

® Mining

® Quarrying

e Stone masonry

® Glass manufacture

® Foundries

® Shot-blasting and grinding

® Ceramic and pottery manufacture
® Asbestos fibres

e Shipbuilding and fitting

® Mining

® Asbestos textile industry

e Construction

® Engineering (particularly railway works)

® Radon daughters

® Tin mining



® Arsenic
® Nickel (nickel refining)
® Bis-chloromethylether (BCME)

® Polycyclic aromatic hydrocarbons

® Aluminium smelting

® Coke production

® Chromates (zinc, calcium, strontium)

® Passive smoking, e.g. in the entertainment and catering industry

Clinical management and prognosis

e Definitive investigation is with CXR or CT, bronchoscopy and biopsy
® Surgicalresection

® Chemotherapy

® Radiotherapy

® Prognosis is variable, and depends on the stage at diagnosis

Prevention

Prevention is mainly through exposure control.

Compensation

Primary carcinoma of the lung is prescribed for Industrial Injuries Disablement Benefit in those who have:

e worked underground in a tin mine

® been exposed to BCME, or zinc, calcium, or strontium chromates (D10)
® worked with asbestos in defined circumstances (D8)

® been exposed to crystalline silica in defined industries (D11)

e worked before 1950 in the refining of nickel (C22(b))

® been exposed to fumes, dust, or vapour of arsenic or arsenic-containing compounds (C4).

Relevant legislation
Asbestos-related lung cancer is reportable to HSE under RIDDOR 1995.

Pleural disorders
Benign pleural disorders

Pleural plaques

These are the most common sequelae of asbestos exposure, occurring in up to 50% of an exposed population.

® (Can occur after low-level exposure

® Discrete areas of pleural thickening + calcification

® |atent period of 20-30 years after exposure

® No evidence that the plaque lesions are pre-malignant

e Usually asymptomatic; rarely mild dyspnoea if sufficiently extensive to restrict expansion of the underlying lung

® Lung function usually normal.

Diffuse pleural thickening



® Dose-related, usually after heavier exposures

® Extensive poorly circumscribed areas of adhesion in the parietal pleura and fibrosis in the visceral pleura

e Often symptomatic (chest pain and exertionaldyspnoea), and can be associated with restrictive lung function tests
® (CXRshows extensive shadowing (>25% of chest wall affected) + obliteration of the costophrenic angles.

e Surgicaltreatment is difficult, and the results are often unsatisfactory

® |mportant differential diagnosis is mesothelioma; investigation (biopsy) is required in an attempt to exclude malignancy.

Benign pleural effusion

® Dose-related, usually after heavier exposures

e Usually develops within 10 years of exposure

e Typically asymptomatic

® Pleuralaspiration and biopsy to exclude malignancy

® No evidence of progression to mesothelioma.

Mesothelioma

Mesothelioma is a diffuse malignant tumour that arises in the pleural, peritoneal, or (rarely) pericardial lining.

Epidemiology

® Asbestos exposure is the single major cause (>90% mesotheliomas).
® Any asbestos type can cause the disease, but the risk is highest with amphibole fibres.

® |ong latency between exposure and disease of 15-60 (mean 40) years.

» Unlike asbestosis, there is no dose-response relationship. There is no threshold below which there is no risk, but the risk is very small at low exposure
levels. Mesothelioma has occurred in workers' spouses who have washed contaminated work clothes.

® |n Great Britain

® An average of 886 new cases per year (1998-2004) were reported to the SWORD reporting scheme by respiratory and occupational physicians.
This is likely to be an underestimate of the number of new cases.

e Applications for Industrial Injuries Disablement Benefit have risen steadily in the past 10 years (640 in 1996 to 1345 in 2004) and continue to rise.

e Deaths due to mesothelioma have 1 almost threefold over the 20 year period 1981-1985 (2787 deaths) to 1996-2000 (7476 deaths)." It has been
estimated that annualdeaths will peak in 2012, with 5000 per annum. The highest mortality occurs in geographical areas where shipbuilding or
railway engineering were common (Dumbartonshire and Clyde, Tyne and Wear, Portsmouth, Southampton, and Plymouth, and Eastleigh, Doncaster,
and Crewe, respectively).

Clinical features

® Usually presents with pleural effusion
® (Chest wall pain and dyspnoea
® Rarely presents with ascites, percardial effusion, or encasement syndromes

® CXR (or CT) shows:

® pleural effusion
® pleuralmass or thickening + free fluid
® [ocalinvasion of chest wall, heart, or mediastinum

e concomitant pleural plaques or pulmonary fibrosis (minority)

Treatment and prognosis

® Surgicalintervention (pleurectomy) is offered in some cases

® Palliative treatment: drain effusions, pleurodesis



e Typically fatalover 1-2 years

Other aspects

Causal exposures/industries, prevention, compensation, legislation, and further sources of information are covered in Asbestos-related diseases, (p. 248).

]
"Mesothelioma mortality in Great Britain: an analysis by geographicalarea 1981-2000. HSE. http://www.hse.gov.uk/statistics/causdis/area8100.pdf

Nasal disorders

Nasal cancer

Cancer of the nasal passages has been noted to have an occupational association since early descriptions in nickel workers in the 1920s, furniture makers
in the 1960s, and workers in the boot and shoe manufacturing industry in the 1970s.

Epidemiology

® Nasalcancer is rare; less than one case per year was reported to HSE under the RIDDOR Regulations during 1993-2003, although this is likely to be an
underestimate of the number of new cases.

® Adenocarcinoma of the ethmoids and middle turbinates are the most common tumours (although stillvery rare).

Clinical features

® Blood-stained nasal discharge
e Unilateral nasal stuffiness/obstruction
e Facial pain

® Facial numbness

Causal exposures/industries

® |eather and wood dust in:

® boot and shoe manufacture

e furniture and cabinet making

® |sopropylalcohol manufacture

® Nickeland nickel compounds
Compensation
Primary cancer of the nose or paranasalsinuses is prescribed for Industrial Injuries Disablement Benefit:

® in those who worked before 1950 in the refining of nickel (exposure to oxides, sulphides, or water-soluble compounds of nickel) (C22 (a))

® in those working in the repair and manufacture of wooden goods or footwear (D6).

Other nasal disorders

® Chronic hypertrophic rhinitis, nasal mucosal atrophy, and nasal polyps have been associated with woodworking

® Nasalseptalulceration has been associated with long-term exposure to chromates (work with dyes, tanning agents and chromium plating tanks)

Prevention
Prevention is through exposure control:

® enclosure with exhaust ventilation


http://www.hse.gov.uk/statistics/causdis/area8100.pdf

® portable tools with dust extraction

® use of respiratory PPE

Further information

» COSHH and the woodworking industries

http://www.hse.gov.uk/pubns/wisé.pdf

» Wood dust: hazards and precautions.

http://www.hse.gov.uk/pubns/wis1.pdf

Laryngeal cancer

Laryngeal cancer has been associated with a number of carcinogens that are used in occupational settings. The disease is rare.

Causal exposures/industries

® Asbestos (see p. 248 for list of industries)
® Mustard gas (also carcinoma of the pharynx)
® Nickeland nickel compounds (nickelrefining)

® Strong inorganic acid mists (e.g. sulphuric acid) (these are used widely in industry).

Clinical features and management

® Hoarse voice, dysphagia

e Surgicaltreatment, but prognosis poor.

Prevention

Generic exposure control measures.

Relevant legislation

® See p. 248.

P.272
Coronary heart disease

Ischaemic heart disease (IHD) is one of the most common causes of death in industrialized nations. Interest in occupationalrisk factors for coronary heart
disease has grown with increasing research into the role of job strain as a risk factor for hypertension, acute coronary syndromes, and sudden death.
Karasek's job strain model' suggests that workers in jobs with low decision latitude and high psychological demands are at increased risk of cardiovascular
disease.

T
&+ Whether work factors 1 risk for IHD is controversial.

Epidemiology

® The HSE's Self-reported Work-related |lness survey (SW1) 2004-2005 gave an estimated prevalence of work-related heart disease of 130/100 000
people.

e Shift work is associated with 40% 1 risk of heart disease?. However, confounding by social class has been suggested as an explanation for this finding.

e Major organizational downsizing (>18% of staff laid off) doubled the risk of cardiovascular deaths among workers in one prospective Finnish study3.


http://www.hse.gov.uk/pubns/wis6.pdf
http://www.hse.gov.uk/pubns/wis1.pdf

Individual susceptibility

e |t was once thought that type A behaviour® was a risk factor for coronary vascular disease. However, the evidence of 1 risk of IHD is stronger for one
component of type A behaviour, namely hostility, than type A behaviour overall.

® Depression and anxiety are associated with an increased risk of coronary vascular disease and a poorer prognosis. The 1 risk attributable to
psychosocial factors such as depression is of a similar scale to risk factors such as smoking, 1 cholesterol, and hypertension.

Clinical assessment

The investigation of coronary heart disease is the same whether occupationalrisk factors are suspected or not. However, where chemical exposures are
implicated, an exposure history is indicated.

Possible causal exposures/industries

e Solvents:

e dichloromethane (methylene chloride, CH,Cl)
e carbon disulphide (CS,)

® Job strain (low job controland high workload)

® Shift work

® | ow organizational justice: unfair inconsistent treatment of workers

e Effort/reward imbalance

Historically, workers in the viscose rayon industry were heavily exposed to CS, and may have had an increased risk of ischaemic heart disease. Painters
may be exposed to CH,Cl, in confined spaces. Metabolism of CH,Cl, leads to production of carbon monoxide and thus angina.

Health surveillance
No health surveillance is currently recommended in the UK for workers exposed to job strain or shift work.

Prevention
® Some organizations offer their senior executives periodic health checks which often include screening for cardiac risk factors. The inverse care law,
which states that those least in need are most likely to receive care, appears to operate here.

e National workplace health promotion initiatives (e.g. Healthy Working Lives) seek to address such health inequalities by addressing lifestyle risk
factors such as smoking, obesity, and lack of exercise.

® See Health promotion policies, p. 410.

References

1 Karasek RA (1979). Job demands, job decision latitude and mentalstrain: implications for job redesign. Admin Sci Q, 24, 285-307.
2 Boggild H, Knutsson A (1999). Shift work, risk factors and heart disease. Scand J Work Environ Health, 25, 85-99.

3 Vahtera J, Kivimaki M, Pentti J, et al. (2004). Organizational downsizing, sickness absence, and mortality: 10 town prospective cohort study. BMJ,
328, 555-559.
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Chapter 8

Skin Disorders

Dermatitis 1

Epidemiology

Prevalence data' suggest that 29 000 people in the UK have skin problems that are caused or made worse by work. Dermatitis makes up the greatest
proportion of these. Data that distinguish dermatitis from other work-related skin diseases come from two main sources.

e Incidence data fromvoluntary reporting schemes for occupational physicians and dermatologists.2 Of the 3500 new cases of occupationalskin disease
reported annually, 75% are due to dermatitis. However, milder cases of dermatitis might not present to a specialist physician and many workplaces do
not have access to OH services. Therefore the total number of cases is likely to be an underestimate.

® Annualfigures are available from the Industrial Injuries Disablement Benefit scheme, but these are a small proportion of occupational dermatitis at the
extreme of the severity spectrum. The number of cases assessed under the scheme as having a degree of disablement is falling steadily.

Classification

Endogenous eczema

An inherited disorder often associated with other atopic conditions such as rhinitis, which may be exacerbated by exposures at work.

Irritant contact dermatitis (ICD)

ICD is due to skin irritation from direct contact with irritant agents, e.g. chemicals or plants. There is reversible impairment of the barrier properties of
skin and localinflammation. The effect of irritants is dose related for mild (chronic) irritants.

Allergic contact dermatitis (ACD)

Has an immune-mediated mechanism due to a type IV (cel-mediated) reaction. Sensitization can occur within 7-10 days of exposure, but usually develops
after months or years. Once sensitized, the individual can react to very low level exposures.

Clinical features

The clinical appearance of dermatitis derives from oedema of the epidermis and inflammatory infiltration in the dermis. Typically, onset is slow and >24
hours after exposure. There may be a temporalrelationship to work, with improvement during holidays. ICD is classically confined to areas of contact,
usually the face and hands. With ACD, involvement of eyelids and spread to secondary sites, not directly exposed, is common.

Acute features

® Redness
® Pruritis
® Vesiculation, exudation, and crusting

® Dryness, cracking, and fissuring

Chronic features

e Cracking

® Lichenification.

Complications

® Secondary bacterialinfection.



Causal exposures/industries

Exposures
»» Causal exposures often occur in combination

Chemicals or biological agents

e |rritants (common examples include weak acids and alalis, soaps and detergents, oxidizing and reducing agents, solvents)
® Sensitizing agents

® Mechanical trauma

® Frequent handwashing (wet work)

® Radiation and UV light.

Jobs

Dermatitis can occur in any job, but is particularly common in the following.

® Health care work

® C(Cleaning

® Engineering (cutting oils)
® Hairdressing

e (atering

® Printing

® Agriculture

® Chemical manufacture.

Individual susceptibility

® The response of normalskin to physicaland mechanical damage and to irritant agents varies widely in the population.
® The risk of sensitization 1 if the barrier integrity of skin is impaired, e.g. pre-existing skin conditions which lead to 1 antigen presentation.

® The risk of sensitisation is 1 in those who have a history of atopy.

Compensation

Non-infective dermatitis is prescribed for Industrial Injuries Disablement Benefit (D5) in workers whose skin is exposed to irritants. Dermatitis and skin
ulceration (C30) is prescribed in those exposed to chromic acid, chromates, or dichromates.

Relevant legislation

Occupational dermatitis is reportable under RIDDOR. A long list of agents for which associated dermatitis would be reportable is given in the guidance
document (see Appendix 3 p. 895), but exposure to any known irritant or sensitizing agent would qualify.

Dermatitis 2: management
Clinical investigation and treatment

Differential diagnosis

It can be difficult to distinguish irritant and allergic contact dermatitis from history and examination alone. Clues in the history include exposure to a
known irritant or sensitizing agent. However, an allergic mechanism should always be considered, as an agent that had not previously been identified as a
sensitizer might be responsible. Careful enquiry into possible exposures at home and work is important, but it can be difficult to identify the causal
exposure. A clear history of childhood eczema indicates endogenous dermatitis, but exacerbation by irritants or sensitizers at work should still be
considered.

»» Skin patch testing is crucialin making a diagnosis. This should include common allergens, medicaments, and also agents that are present at work. Patch
testing is a specialized procedure, and should usually be carried out by a dermatologist who has experience in the technique. This is particularly the case
when investigating rare or possible new sensitizers, as standardized skin patch test reagents may not be available commercially. Care is needed in the
standardization of tests in this context, and the interpretation of results. The occupational health team has an important role in:



e compiling a comprehensive list of possible workplace exposures for the investigating dermatologist

® ensuring that samples of products, excipients, and other potential causative agents are supplied to the investigating clinic.

Treatment

e Topicalemollients and topical steroids.

Occupational health input

Advise the employer about primary prevention

e Substitution of known sensitizing agents with suitable alternatives
® Engineering controls (e.g. enclosed computerized cutting operations to eliminate prolonged contact between cutting oils and the skin of operators)

® Use of PPE (gloves)

& Some components of gloves (typically carbamates and thiurams used as preservatives and accelerants) can themselves cause sensitization.

® Education about the risks and good hand care (see box opposite)

Manage individual cases

® Facilitate carefulclinicalinvestigation and diagnosis
® Reinforce education about good hand care (see box opposite).

® Advise about adjustments to work to reduce direct skin contact with irritants or allergens.

Good hand care: measures to | risk of irritant dermatitis

® Ensure hands are not wet for >2 hours per day or >20 times each day. For potent irritants | these exposure limits.
® Avoid wearing gloves for >4 hours per day.

e Use tools that avoid wet-work or contact with irritants.

® Wash hands in warm (not cold or hot) water and dry thoroughly.

® Use protective gloves from the start of wet-work.

® Minimize glove use—induces dermatitis by occluding skin surface.

e |f protective gloves used for >10 minutes wear cotton gloves underneath.
e Keep gloves intact and dry inside.

® Avoid introducing irritants into the gloves.

® Do not wear rings at work—they trap water and contaminants.

® Use lipid-rich moisturizing creams at work and after work.

Epidemiological surveys

Sometimes it can be difficult to determine if a single case of dermatitis is occupational. It is useful to ascertain whether there is a higher incidence of
dermatitis among the population of employees who have similar dermal exposures. This approach can also be useful where a cluster of cases is identified
and the relationship to work or the precise cause is not clear. It is important to undertake epidemiologicalinvestigations ethically, and to involve the
employees' representatives.

Health surveillance

Skin surveillance is required under the COSHH Regulations where there is a significant risk of dermatitis. The detail of skin surveilance programmes is
covered on p. 464. OH has a role in:

® advising employers about the need for and format of surveillance
® training competent persons

o follow-up of cases identified by routine surveillance.



Prognosis

® Because irritant contact dermatitis is dose related, it is usually possible to manage by attention to exposure controls outlined above.

® Allergic contact dermatitis can be much more difficult to manage.

® Once an individualis sensitized, he/she reacts to very low levels of exposure. Elimination of the allergen is not always possible. Redeployment is
sometimes required as a last resort if symptoms cannot be controlled by other means. However, the risks of dermatitis need to be weighed
carefully against the (often greater) health risks of losing employment completely.

e |f the allergen is common in the environment outside work, symptom controlis more difficult to achieve.

Further information and guidance

L

Medical Aspects of Occupational Skin Disease. Guidance Note MS24 (2nd edn). HSE Books, Sudbury, 1998. ISBN 0717615456.

5]

http://hse.gov.uk/pubns/ms24.pdf

Contact urticaria
Epidemiology

e Data fromthe specialist physicians reporting schemes' show that 92-226 (average 164) new cases of occupational contact urticaria were reported
per year between 1996 and 2004.

Clinical features

o Whealand flare: ‘nettle rash’, itchy skin umps surrounded by erythema

® Rapid onset within 20 minutes of exposure

e Subsides within hours of exposure

® Associated with systemic features: asthma, Gl symptoms, anaphylaxis

Non-allergic contact urticaria

Tends not to have systemic features and is probably due to local release of histamines and bradykinins in response to direct stimulus.

Causal exposures

e (Certain arthropods, jelyfish, algae
® Nettles and certain seaweeds

® Benzoic acid, ascorbic acid

Allergic contact urticaria

This is a classical type | (IgE-mediated) hypersensitivity reaction. It occurs when an individual who has been previously sensitized to an allergen is re-
exposed.

Causal exposures/industries

® Exposures

® |atex (seep. 234)

® Protein allergens, e.g. animal products


http://hse.gov.uk/pubns/ms24.pdf

® |ndustries

® Health care

® Rubber manufacture

® Veterinary practitioners
® Food handlers

® Horticulture

Investigation

® Skin-prick testing

® Totaland specific IgE

Management

® Allergen avoidance.

P.282
Skin cancers

Epidemiology

® Skin neoplasia is the second most commonly reported form of occupational skin disease.’

e Data from the specialist physicians reporting schemes? show that 206-616 (average 411) new cases of occupational skin neoplasia were reported per
year between 1996 and 2004.

Types

® Squamous cell carcinoma
e Basalcell carcinoma

o Melanoma.

Causal exposures/industries

e UVAand UVB radiation: any occupation where work is predominantly outdoors, e.g. agriculturaland construction workers
® |onizing radiation
® Polycyclic aromatic hydrocarbons (PAHs): historically an important cause of skin cancer, but now rare because of good hygiene controls.

® Arsenic and arsenicals.

Clinical features and management

® Skin nodule; itching or colour change in existing naevi

e Surgical excision.

Prevention

® Education and protection against the sun for outside workers.
® Reducing exposure to tar, pitch, and mineral oils through substitution and engineering controls.

® Controlof ionizing radiation (see p. 22).



Compensation

Primary carcinoma of the skin is prescribed for Industrial Injuries Disablement Benefit (C21) in those who are exposed to arsenic or arsenic compounds,
tar, pitch, bitumen, mineral oil (including paraffin), or soot.

Relevant legislation

Skin cancer that is attributable to occupational exposure is reportable under RIDDOR. The EU is currently progressing a directive on optical radiation. This
is likely to come into force in the next few years, with implications for health surveillance.

P.284
Skin pigmentation disorders

Altered skin colour

Causal exposures

® Silver and silver salts produces blue-grey skin pigmentation: argyria
® Trinitrotoluene (TNT) causes orange staining of skin

® A number of other chemicals can cause skin staining:

® potassium permanganate

e fluorescein etc.

Hyperpigmentation

Causal exposures

® Pitch, tars
® Associated with photosensitivity

® Mercury compounds

® Arsenic and arsenicals

Hypopigmentation (vitiligo)

Can be localized or generalized, and is indistinguishable from naturally occurring vitiligo.

Causal exposures

e Hydroquinones
® Phenols

e (Catechols

Screening

Using a Woods lamp, loss of melanin can be detected before it is apparent in white skin. This method is useful for detection of occupational vitiligo in
exposed workers.

Compensation

Vitiligo is prescribed for IndustrialInjuries Disablement Benefit (C25) in those exposed to paratertiarybutylphenol, paratertiarybutylcatechol, para-
amylphenol, hydroquinone, monobenzyl ether of hydroquinone, or monobutyl ether of hydroquinone.

P.286
Folliculitis and acne

Epidemiology

Data from the specialist physicians reporting schemes' show that 13-41 (average 24) new cases of occupational foliiculitis and acne were reported per
year between 1996 and 2004.



Clinical features
Oil folliculitis

® Papules and pustular lesions
® Discoloration of the hair follicles
® Comedone formation with marked inflammatory component

e Typically occurs on thighs and forearms, where prolonged contact with oilsaturates clothing.

Chloracne

® Pale comedones and cysts (unlike the inflamed lesions of oilacne)
e Typically on the face: cheeks, forehead, and neck
® |ess commonly on the trunk, limbs, and genitalia

e larger inflammatory lesions in chronic cases.

Coal tar acne

® Comedone formation
® Photosensitivity

e Skin pigmentation.

Causal exposures

Oil folliculitis

e (utting oils

e Lubricants.

Chloracne

® Chlorinated naphthalenes (used as a synthetic insulating wax)

® Polychlorinated biphenyls (PCBs), e.g. chlorinated dibenzodioxins and dibenzofurans (used as heat insulator in electric transformers and capacitors).

Coal tar acne

® (Coaltar and products (used in roofing and civil engineering).

Prevention

The incidence of oil acne has reduced drastically because of exposure controls, particularly the decrease in use of cutting oils, use of safer products, and
better hygiene. The use of PCBs has been greatly restricted in the UK.

Compensation
Oil folliculitis and acne are prescribed for Industrial Injuries Disablement Benefit under D5 (non-infective dermatitis).
P.288

Photodermatitis
Some occupational exposures can give rise to skin damage through interaction with UV light.

Polycyclic aromatic hydrocarbons



® Coaltar

® Pitch

® C(Creosote

® Industries
® Gas production
e Coke oven work
® Roofing

® Production of graphite from pitch

Plants
Many plants cause dermatitis that is triggered by sunlight.

® (Compositae

® Umbelliferae

e Giant hogweed

e C(Celery etc.

e Some lichens

® Gardeners and groundsmen are at risk when handling plants, but particularly when using lawn strimmers to cut verges etc.

Others

® Methylene blue causes dermatitis through a phototoxic reaction.

Scleroderma

Occupationalscleroderma is rare.

Causal exposures

® |nhalation of vinylchloride monomer (VCM)

Scleroderma-like changes have been reported in association with exposure to the following.

® Pesticides
® Epoxy resins
® Perchlorethylene and trichloroethylene

e Silica

Clinical features.

® Thickened shiny skin on the fingers.

VCM disease

Occurs as part of a syndrome which includes the following.

® Acro-osteolysis: resorption of the terminal phalanges on X-ray.

® Raynaud's phenomenon: digital vascular spasm giving rise to blanching in cold conditions.

® Associated features of VCM exposure include:

® hepatic fibrosis

P.290



® angiosarcoma of the liver.

Prevention

VCM disease has been virtually eliminated by good hygiene controls (enclosure) in the polyvinylchloride (PVC) manufacturing industry.

Compensation

Sclerodermatous thickening of the skin of the hands is prescribed for Industrial Injuries Disablement Benefit (C24b (iii)) in those who are exposed to vinyl
chloride monomer in the manufacture of polyvinylchloride.

P.292
Occupational skin infections

Occupation can be a risk factor for skin infection because of either association with environmental conditions that favour microbial overgrowth or
exposure to specific organisms.

Epidemiology

Data from the specialist physicians reporting schemes' show that 74-204 (average 127) new cases of infective skin disease due to occupation were
reported per year between 1996 and 2004.

Saturation diving

Divers who live for prolonged periods in dive chambers are susceptible to infections of the skin and ear because of the persistently warmand humid
conditions. Pseudomonas species are a particular problem. Prevention of otitis externa requires meticulous auraltoilet.

Zoonotic skin infections

These are a hazard for agricultural workers, veterinary practitioners, and abbatoir and fish-processing workers. They are described on p. 228 (Zoonotic
skin infections).

Multi-resistant Staphylococcus aureus (MRSA)

Persistent carriage of MRSA has been described in HCWs. This has mainly been described as nasal colonization on repeated swabbing, and is mostly
asymptomatic. It usually clears with topical antibiotic treatment for the nose and chlorhexidine body washes. However, true infections (e.g. of skin
lesions) are potentially serious and difficult to treat. Those who are at increased risk of MRSA carriage include HCWs with hand eczema or persistent
respiratory tract infection (e.g. sinusitis or bronchiectasis).

1
‘\m There is no definitive guidance on exclusion of HCWs who are at risk of MRSA colonization or infection, or those who are chronically colonized.
Decisions to restrict from work where there is a high risk of acquiring MRSA, or transmitting infection to patients (e.g. care of surgical wounds) should be
made on an individual basis. There is little hard evidence to guide such decisions, and the risk of legal challenge in the event of loss of employment is
significant.

Compensation

Certain occupational zoonoses that affect skin are prescribed for Industrial Injuries Disablement Benefit.

e (Cutaneous anthrax (B1)
® Glanders (B2)
e Orf (B12)

Relevant legislation
Any infection that is clearly attributable to occupation is reportable under RIDDOR.
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Chapter 9

Musculoskeletal Disorders

Low back pain

Epidemiology

® The most frequent musculoskeletal complaint in working populations:

e lifetime prevalence 60-80%
® point prevalence 15-40%

® annualincidence approximately 5%

e Most common cause of absence fromwork (4.9 milion days/year lost)’

® Low back pain (LBP) is the most common cause of work-related ill health (468 000 people affected)'

® Second most common reason for claiming incapacity benefit

Causal exposures/industries

® Exposures:
e physical (lifting, bending, twisting, whole-body vibration)
® psychosocial (high demand, low control, low job satisfaction)

® |ndustries: exposures are ubiquitous. The following are notably affected:

® health care
® construction

® transport and logistics

Clinical features and investigation

® Pain radiating to the thigh is common (-40% of cases).

® |n most cases, pathology is not defined (non-specific or mechanical LBP).

o Asmallminority (<10%) of cases have identifiable pathology, e.g. nerve root compression.

® X-rays and MRI are not usefulin most cases of mechanical back pain.

® |nvestigations aimto distinguish cases of serious spinal pathology. This is mainly done on the basis of clinical markers (red flags, see box).

e Conceptual models of LBP recognize the importance of psychological and social factors (biopsychosocial theme).

Prevention

® Ergonomic risk controls (covered on pp. 8, 158, 160).

Prognosis

® Naturalhistory—most episodes of mechanical LBP are self-limiting.

® More than 50% of episodes resolve completely within 4 weeks, but up to 20% have some symptoms for a year.

e There is a marked tendency to recurrence, 70% of those with back pain go on to experience three or more attacks.



® 20% of those with LBP develop chronic symptoms.

® Individual beliefs and yellow flags, pending compensation and attribution to work are strong predictors of outcome; clinical examination and
investigations are poor predictors.

® Probability of return to work | with 1 duration of sickness absence

Red flags are possible indicators of serious spinal pathology

e Thoracic pain

® Fever and unexplained weight loss

® Bladder or bowel dysfunction

e History of carcinoma

e |l health or presence of other medicalillness
® Progressive neurological deficit

® Disturbed gait, saddle anaesthesia

® Age of onset <20 years or >55 years

e Structural deformity

e Systemic steroid therapy

B
12003/4 Labour Force Survey. http://www.hse.gov.uk/statistics/causdis/swi0304.pdf

Yellow flags are risk factors for chronicity and disability

® Anegative attitude that back pain is harmful or severely disabling

® Fear avoidance behaviour and reduced activity levels

® Expectation that passive, rather than active, treatment will be beneficial
® Atendency to depression, low morale, and social withdrawal

e Socialor financial problems

Management

® Refer those with red flags for urgent clinical assessment.

® Rehabilitation comprises:

® encourage to stay active; early physical therapy and reassurance
® advise early return to work, | risk by adjustments and job redesign

® rarely, restriction fromwork or redeployment (minority of recurrent/persistent cases, or where individual susceptibility indicates higher risk).

® Early rehabilitation and job redesign | employment costs and litigation.

Relevant legislation

® The Manual Handling Operations Regulations 1992 (as amended).

® The Display Screen Equipment (DSE) Regulations.

Further information and guidance

L

Clinical Standards Advisory Group Committee: Report of a CSAG Committee on Back Pain. HMSO, London, 1994.

» Waddell, G, Burton, AK (2000). Occupational Health Guidelines for the Management of Low Back Pain. Evidence Review and Recommendations.
Faculty of Occupational Medicine, London.

5]


http://www.hse.gov.uk/statistics/causdis/swi0304.pdf

http://www.facoccmed.ac.uk/library/index.jsp?ref=383

» Royal College of General Practitioners. Clinical Guidelines for the Management of Acute Low Back Pain.

5]

http://www.rcgp.org.uk/rcgp/clinspec/guidelines/

« HSE guidance

http://hse.gov.uk/msd/backpain/index.htm

Work-related upper limb disorders (WRULD) 1

Epidemiology
e Upper limb and neck pain are common: in some surveys up to 17-20% of people complain of neck-shoulder pain and 20% of hand-wrist pain during the
past 7 days.

® Many have pain in the absence of clearly defined clinical pathology, but distinct disorders, (e.g. epicondylitis, carpal tunnel syndrome (CTS)) each
affect 1-3% of older subjects. Such symptoms are often attributed to work.

e The HSE estimates an incidence of work-attributed upper limb and neck complaints in the UK of 186/1000 adults/year with 4.7 million lost working days
per annum.

Clinical features

According to NIOSH, some 165 ICD disease codes should be considered under the umbrella definition of WRULD. Classification is contentious and complex.
The surveillance criteria for nine of the more common ULDs, as agreed at a UK expert workshop, are listed in Table 9.1.

Clinical assessment and diagnosis

® Diagnosis is based on history and clinical examination
® Median nerve conduction is used if CTS is suspected
® Table 9.1 provides a short guide on diagnostic criteria

® Assessment should cover comorbid non-occupational factors, e.g. trauma, diabetes, rheumatoid arthritis, acromegaly, hypothyroidism

Medical management
® For alldisorders: non-steroid anti-inflammatory agents (although there is some evidence of non-effectiveness in epicondylitis and possibly other ULDs),
analgesics
® Shoulder disorders: physical therapy, corticosteroid injection, exercise programmes

® Neck disorders: soft cervicalcollar, physical therapy (heat pad, exercises, ultrasound/short-wave diathermy, massage, TENS, manipulation,
acupuncture)

® Elbow disorders: corticosteroid injection, pulsed ultrasound, wrist splint (to prevent wrist dorsiflexion)

® Tenosynovitis/peritendinitis: local heat, corticosteroid injection, splinting, surgical decompression of the first extensor compartment +
tenosynovectomy (chronic cases)

® (CTS: splinting, local corticosteroid injection, surgicalrelease (see p. 334).

Prognosis

® Acute florid tenosynovitis tends to settle quickly if thoroughly rested
® Frozen shoulder lasts 12-18 months and is resistant to treatment
® Epicondylitis is said to resolve in 8-12 months, but often lasts longer

e Symptoms of CTS can improve if the causal factor is removed, but otherwise tend to become chronic


http://www.facoccmed.ac.uk/library/index.jsp?ref=383
http://www.rcgp.org.uk/rcgp/clinspec/guidelines/
http://hse.gov.uk/msd/backpain/index.htm

® According to one systematic review only a half of new shoulder episodes end in complete recovery within 6 months

® |ngeneralULDs tend to persist if causal or aggravating factors remain in place. Persistence is more frequent if ‘yellow flag’ (see p. 295) negative
psychological factors are also present.

Table 9.1 Diagnostic criteria for ULDs proposed by an HSE-convened expert workshop

Disorder Diagnostic criteria
Rotator cuff Pain in deltoid region + pain on resisted active movement (abduction - supraspinatus; external rotation -
tendinitis infraspinatus; internalrotation - subscapularis)
Bicipital . . . . . . o
e Anterior shoulder pain + pain on resisted active flexion or supination of forearm
tendinitis
Shoulder
capsulitis Pain in deltoid area + equal restriction of active and passive glenohumeral movement with capsular pattern (external
(frozen rotation > abduction > internal rotation)
shoulder)
La.teral . Epicondylar pain + epicondylar tenderness + pain on resisted extension of the wrist
epicondylitis
Me‘dial . Epicondylar pain + epicondylar tenderness + pain on resisted flexion of the wrist
epicondylitis

De Quervain's
disease of the
wrist

Pain over radialstyloid + tender swelling of first extensor compartment + either pain reproduced by resisted thumb
extension or positive Finkelstein's test

Tenosynovitis

of wrist Pain on movement localized to the tendon sheaths in the wrist + reproduction of pain by resisted active movement

Pain or paraesthesia or sensory loss in the median nerve distribution + one of: Tinels test positive, Phalen's test

Carpal tunnel positive, nocturnal exacerbation of symptoms, motor loss with wasting of abductor pollicis brevis, slowed nerve

syndrome conduction

Non-specific

diffuse forearm Pain in the forearmin the absence of a specific diagnosis or pathology
pain

Work-related upper limb disorders (WRULD) 2




Causal exposures and industries

e ULDs may be caused (or aggravated) by undesirable permutations of force, repetition, duration, and posture, with insufficient recovery time (see also
pp. 158, 160, 164).

® QOccupations in which high rates of ULD have been reported include packing, assembly, and food processing.

® Psychologicalrisk factors (e.g. low mood, somatizing tendency, job dissatisfaction, negative perceptions about the work environment) are also
associated with disease reporting and ‘yellow flag’ risk factors for persistence.

& Allthe ULDs labelled as ‘work-related’ also have non-occupationalrisk factors. The clinical pattern may be indistinguishable in occupationally and non-
occupationally related cases, making attribution problematic in the individual case.

Prevention
Depending on the risk assessment and context, preventive measures at work may include the following.

® Better design of tools, equipment, and work layout—to make the work easier, the posture better, the forces lower, etc.
® Advice and training—to promote risk awareness and better working practices.

® Aninduction period—to allow new employees to start out at a slower pace.

® Job rotation/job enlargement—to provide respite from repetitive monotonous work.

® Rest breaks—to allow recovery time.

® Arehabilitation programme—to ease affected workers back into productive work.

® Redeployment—as a last resort in recalcitrant cases.

Relevant legislation and guidance

® There are no legal provisions in the UK specific to the prevention of WRULDs.

® HSE provides useful advice on good practice and prevention including:

e Upper limb disorders in the workplace (HSG60)
e Working with VDUs (INDG36)

e Aching arms (or RSI) in small businesses (INDG171rev)

]
e Aupper limb disorder risk filter http://www.hse.gov.uk/msd/pdfs/riskfilter.pdf

]
® Arisk assessment worksheet http://www.hse.gov.uk/msd/pdfs/worksheets.pdf

Table 9.2 Associations between mechanical factors and ULDs

Anatomic site Strong evidence of effect Some evidence of effect Insufficient evidence of effect

Neck and neck/shoulder

Repetition +

Force +

Posture +


http://www.hse.gov.uk/msd/pdfs/riskfilter.pdf
http://www.hse.gov.uk/msd/pdfs/worksheets.pdf

Vibration

Shoulder

Posture

Force

Repetition

Vibration

Elbow

Repetition

Force

Posture

Several of these 3 exposures

Tendonitis of the hand/wrist

Repetition

Force

Posture

Several of these exposures




Carpal tunnel syndrome

Repetition +

Force +

Posture +
Vibration +

Several of these exposures +

]
Source NIOSH Publication No. 97-141 (1997) http://www.cdc.gov.niosh/docs/97-141/

Osteoarthritis of the hip

Epidemiology

® As with osteoarthritis (OA) in other joints, the prevalence of hip OArises steeply with age.
® |n the UK, approximately 5% of the elderly population are affected, with slightly higher rates in men than women.

® Hip OAis the main reason for the more than 40 000 total hip replacements that are carried out each year.

Clinical features

® Pain around the hip (in the groin, buttock, or lateral to the joint), with radiation to the knee in some patients.
e Stiffness of the hip after immobility (e.g. on getting up in the morning and after prolonged sitting).
e Limitation of hip movement, especially internalrotation and flexion.

® |nsevere cases there may be fixed flexion of the joint.

Occupational causes

Epidemiological studies have consistently demonstrated an increased incidence in agricultural workers, with relative risks generally >2. There is still some
debate about the aspects of agriculturalwork that are responsible, but the strongest evidence is for a role of frequent heavy lifting. Severalstudies have
also indicated an elevated risk in other occupations that entail heavy lifting.

Individual susceptibility

A number of non-occupational factors are also associated with an increased risk of hip OA, and are likely to make individuals more susceptible to relevant
occupational exposures. These include:

e developmental deformities of the hip (congenitaldislocation, Perthes disease, slipped femoral epiphysis)
® genetically determined susceptibility to OA in multiple joints

® obesity.


http://www.cdc.gov.niosh/docs/97-141/

Clinical assessment and diagnosis

e History of relevant symptoms and associated disability.
e C(Clinicalexamination of the hip, looking particularly for limitation of movement and fixed flexion deformity.
® Radiology (plain radiograph of the hip), looking for narrowing of the joint space, osteophytes, and subchondral thickening of bone with cyst formation.

® Additionaltests such as an ESR may sometimes be appropriate to exclude other types of arthritis.

Prognosis

Tends to progress, but at a variable rate. Spontaneous improvement in symptoms occasionally occurs.

Fitness for work

Dramatic improvements in the technology and techniques of hip replacements have occurred in the past 10 years, and they are increasingly carried out on
people of working age. The main recent advance is the introduction of ‘joint resurfacing’ (surface replacement arthroplasty (SRA)) as an alternative to
totalhip arthroplasty (THA).

Return to work after hip replacement

® There are few limitations on function for the majority of jobs after the initial post-operative recovery. However, clear advice is needed to support
return to work in the first 6 months post-operation, and a few activities (extreme flexion, e.g. squatting) are contraindicated in the long term.

e Total hip replacement (THR): return to work usually after 3 months or more. Resurfacing: return to work from 6 weeks for sedentary jobs. Physical
jobs may require up to 3 months.

® The impact of physiotherapy on functionalrecovery is important and the employee who returns to work early will need time off to maintain
exercise regimes. Full functional recovery may take up to a year.

Health surveillance

This is not currently practised in the occupationalsetting.

Compensation

In the UK, hip OAis prescribed for Industrial Injuries Disablement Benefit (A13) in people who have worked in agriculture as farmers or farmworkers for at
least 10 years in total.

Bursitis
The beat conditions are a group of disorders that comprise bursitis or subcutaneous celulitis overlying pressure points in the palm, elbow, or knee.
Epidemiology

® Reported under RIDDOR (1996-2003): beat hand, 1-3 cases per year; beat knee, 8-18 cases per year; beat elbow, 27-38 cases per year.

Clinical features

® Beat hand: bruising or tenderness in the palm.

® Beat ebow/knee: painful localized swelling, with inflammation and sometimes effusion in the bursa (olecranon or infrapatellar).

Causal exposures/industries

Sustained exposure to friction, pressure, or impact

® Prolonged use of picks or shovels:

® miners

® road workers
® Prolonged kneeling:

® carpet fitters



® joiners/carpenters

Treatment and prognosis

e Usually self-limiting

® Occasionally require antibiotics (if infected) or local steroid injection

Prevention

The mainstay of prevention is in improving the ergonomics of physical tasks. Solutions might include attention to working posture, toolredesign, task
rotation, frequent rest breaks (see p. 156), and appropriate use of personal protective equipment (e.g. kneeling pads, padded clothing).

Compensation

Bursitis or subcutaneous celulitis is prescribed for Industriallnjuries Disablement Benefit (A5, A6, A7) in manual workers who sustain severe or prolonged
pressure or friction over the hand, knee, or elbow.

Relevant legislation
Bursitis or subcutaneous celllitis of the hand, knee, or elbow that is attributable to manual work is reportable under RIDDOR.
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Chapter 10

Gastrointestinal and Urinary Tract Disorders

Hepatic angiosarcoma

Epidemiology

This otherwise very rare hepatic cancer occurs among workers exposed to vinylchloride monomer (VCM) and, less frequently, pesticide-exposed
agricultural workers. Reactor (autoclave) cleaners may be highly exposed to VCM, a genotoxic carcinogen. When this association was first recognized,
VCM production workers showed 400x expected incidence of hepatic angiosarcoma. However, because of improvements in exposure control, the disease is
now very rare. No new cases of occupational angiosarcoma were reported to HSE under RIDDOR between 1993 and 2003.

Clinical features

e Fatigue

® Abdominal pain

o Weight loss

® Pyrexia

® Jaundice

® Ascites

® Hepatosplenomegaly

e QOesophagealvarices

Causal exposurel/industries

® Vinylchloride monomer production in the plastics industry

® Arsenic-containing pesticides used in vineyards

Clinical assessment/diagnosis

e Thrombocytopenia, anaemia, on full blood count
e Abnormal liver function tests

e CT/MRI scan

® (T scan may show a multifocal tumour with hypo-attenuation; hyper-attenuation to liver suggests haemorrhage into the tumour

® Angiosarcoma is hypo-intense to normalliver on T,-weighted MRI images

® Liver biopsy—histology can be variable within a tumour. Vascular spaces, lined with tumour cells, may or may not be obvious.

Prognosis

Untreated, death occurs within months from hepatic encephalopathy or intra-abdominal bleeding.

Health surveillance

® Long latent interval between exposure and presentation
® Liver function tests (ALT, AST) identify hepatic impairment in VCM exposed workers.

® Hepatic ultrasound has been used to identify presymptomatic angiosarcoma.



Medical management

Hepatic resection and/or chemotherapy may prolong life in those with an operable tumour.

Prevention

Prevent by limiting exposure to VCM.

Compensation
Angiosarcoma of the liver is a prescribed disease (C23) for Industrial Injuries Disablement Benefit in those exposed to VCM.

Relevant legislation

e Controlof Substances Hazardous to Health 2002 (COSHH) Schedule 5: monitor employee breathing zone VCM exposure
e EH 40/2005 VCM Work exposure limit (WEL) 3 ppm (8 hour TWA).

® RIDDOR Regulations 1995. Angiosarcoma of the liver is a reportable disease among those exposed to VCM.

Hepatic cirrhosis

Epidemiology

Common causes of liver cirrhosis worldwide include hepatitis B virus (HBV), hepatitis C virus (HCV), and alcohol. Most cases of cirrhosis due to these
agents are not work-related, but a small proportion may be due to occupational exposure. Other rare causes of cirrhosis include work with halogenated
hydrocarbons.

Clinical features

® Fatigue

® Anorexia

® Nausea

® Spider naevi

® Jaundice

® Pruritus

® Ascites

® Bleeding/bruising

® Finger clubbing

® Portal hypertension
® Qesophagealvarices
® Hepatocellular cancer

® Hepatic encephalopathy

Causal exposures/industries

® Hepatitis B
® HCWs
® Hepatitis C
e HCWs
® Alcohol

® Transport industry

® Publicans and bar staff
® Organic solvents

e Carbon tetrachloride



® 1,1,1-Trichloroethane

Clinical assessment/diagnosis

e Liver function tests

® Fullblood count and clotting studies
® Hepatitis B surface antigen

® Hepatitis C antibody

® Hepatic ultrasound

® Liver biopsy

Prognosis

Depends on the disease stage; once complications such as hepatic encephalopathy supervene, the prognosis is generally poor. A small proportion will
develop primary carcinoma of the liver as a complication of cirrhosis.

Health surveillance
® Biological monitoring of solvent-exposed workers using urinary metabolites or exhaled breath sampling may be indicated dependent on the risk
assessment.

® HCWs and others at risk of hepatitis B should be immunized and their immune status confirmed by measuring hepatitis B surface antibody levels.

Medical management

® See HBV and HCV (pp. 186, 188).
® Abstinence fromalcoholin alcoholic cirrhosis.

® Liver transplant

® Employment rates preoperatively are lower for alcoholic liver disease than other indications for liver transplant. However, return to work rates
post-transplant are similar.

® 45-70% of transplant recipients will return to work.
e Poor physical functioning and fatigue influence employment status post-transplant.

® Some centres employ living donor hepatic lobe transplants. Limited evidence suggests donors have a mean work absence of about 3 months.

Prevention

® Preventing exposure to human blood and body fluids (see p. 144).

Compensation

Liver fibrosis is a prescribed disease for Industrial Injuries Disablement Benefit in those who have been exposed to vinylchloride monomer in the
manufacture of polyvinylchloride (C24c). Cirrhosis is prescribed in those who have been exposed to chlorinated naphthalenes (C13).

Acute hepatotoxicity

A number of chemicals are recognized as causing acute hepatotoxicity, although some of them are no longer used in the way that once led to workers
suffering adverse effects. Hepatotoxicity due to occupational chemical exposure is now rarely reported in the UK.

Epidemiology

Common causes of hepatic insult

® Alcohol
® Metabolic syndrome

® Drug reactions



Clinical features

e Fatigue

o Weight loss

® Right upper quadrant abdominal pain
® Anorexia

® Nausea

® Jaundice

® |mpaired clotting

> Mild steatosis may be asymptomatic

Causal exposures/industries

® Chemicalindustry including:

® carbon tetrachloride (CCl,)

® chlorinated napthalenes
e dimethylformamide

® chlordecone (kepone)

e methylene dianiline

e polychlorinated biphenyls
e phosphorus

® trinitrotoluene
® Painting

® 2-nitropropane
® Dry cleaning

e perchloroethylene

Mechanism of hepatotoxicity
Acute chemical hepatotoxicity may manifest itself in a number of ways.

® Steatosis (fatty liver)
® steatohepatitis if hepatic inflammation present
® Acute hepatocelular injury (necrosis)

e direct toxicity

e idiosyncratic reaction (e.g. halothane)

® Cholestasis (impaired bile flow)

Clinical assessment and diagnosis

® (linicalexamination looking for stigmata of chronic liver disease or alcohol misuse
® Liver enzymes

e alkaline phosphatase (AkPhos)

® alanine amino-transferase (ALT)

e gamma glutamyl transpeptidase (GGT)
® Bilirubin

o Abumin



® Fullblood count

® C(Clotting screen—prothrombin time

® Hepatitis B surface antigen and core antibody
® Hepatitis C antibodies

e Liver ultrasound + biopsy—findings are dependent on the nature of the hepatic insult

Prognosis

Depends on the degree of hepatic injury but some cases will progress to cirrhosis.

Health surveillance

Biological monitoring may be indicated for some agents (e.g. solvents).

Medical management

e Withdraw from exposure to hepatotoxin

e Lifestyle changes

® abstinence fromalcohol

® weight loss if obese

® Review workplace risk assessment—further controlmeasures may be required.

Compensation

Liver toxicity is prescribed for Industrial Injuries Disablement Benefit in those who are exposed to carbon tetrachloride (C26(a)) or trichloromethane
(C27).

Relevant legislation

® Hepatotoxicity is reportable under RIDDOR where it is due to poisoning by any of the chemicals listed in Schedule 3, part 1.

Gastrointestinal cancers

Epidemiology

® Gastric cancer is the second most common cancer
® adenocarcinoma is the most common gastric cancer
® Gastric cancer is much more common in Asia (Japan and China) than in Europe
® The annualincidence of gastric cancer is falling and is presently estimated at 700 000 cases/year worldwide
® Men are at twice the risk of gastric cancer as women
® QOccupational exposures have been linked to an increased risk of gastric cancer

® Most studies of pancreatic cancer have not found a link to occupation.

Clinical features

® Gastric cancer

o Weight loss

e Abdominal pain
® Dyspesia

® Dsyphagia

® Anorexia



Causal exposures

® Nitrosamines (gastric cancer)

® Phenoxy herbicides

Industries at risk

® |ndustries at high risk
® Tin mining
e Steelworks
® (Carpentry
® [ndustries at increased risk

® Chemicalindustry
e (Coalmining

® Coke works

® Rubber industry

e Qilrefining

Clinical assessment and diagnosis

Investigation of gastric cancer includes endoscopy and biopsy. CT scan may be used to identify metastases.

Prognosis

The prognosis of gastric cancer is generally poor as many patients present with advanced disease. Among those with operable disease 5-year survivalis
about 45%.

Health surveillance

No health surveillance has yet been proved to be beneficial in occupational groups. Screening for gastric cancer in at-risk groups may be appropriate, but
further evaluation is necessary.

Medical management and prevention
The treatment of gastric surgery is partialor totalgastrectomy. Prevention relies on control of exposure to carcinogens.

Relevant legislation
COSHH Regulations 2002 (as amended).

Renal failure
Acute renal failure (ARF)

Occupational exposures that can cause ARF

® Cadmium (see p. 72)
® Mercury (see p. 86)
e Organic solvents

® QOccupationally acquired infections (e.g. leptospirosis).

Clinical features of ARF

® OQliguria or anuria
e Nocturia

e Ankle oedema



® Fluid retention

® |mpaired appetite
® Tremor

e Fatigue

® Hypertension.

Clinical assessment of renal failure

e Urinalysis

e Urea, electrolytes, and creatinine
® Blood lipids

® Fulblood count

® Renalultrasound

e |VP.

Health surveillance

Health surveillance for nephropathy is only likely to be undertaken in chronic exposure to cadmium. Cadmium workers should wear appropriate protective
equipment and have regular biological monitoring of blood and urinary cadmium levels, with retinol binding protein (RBP) if levels are persistently elevated.

Compensation

Kidney toxicity is prescribed (C26(b)) for Industrial Injuries Disablement Benefit in those who are exposed to carbon tetrachloride.

P.314
Bladder cancer

Epidemiology

® Bladder cancer is the fifth most common cancer in the UK.
® About 5-10% of bladder cancer in Europe may be due to occupational exposures.

® Smoking is the major risk factor and may account for up to 80% of cases. However, where smokers are exposed to carcinogens it is not possible to
distinguish between occupationaland non-occupational causes.

® Bladder cancer is most common in the elderly and rare under age 40. Therefore bladder cancer occurring at a young age is a red flag for possible
occupational aetiology.

Clinical features

® Microscopic haematuria
® Frank haematuria
® Dysuria

e Urinary frequency

Causal exposures

® Polycyclic aromatic hydrocarbons (PAHs)
® Aromatic amines

® Benzidine

o B-Napthylamine

® Ortho-toluidine

® Auramine

® Magenta

® Methylene-bis-orthochloroaniline (MbOCA)



e (Cigarette smoking

® Arsenic

Industries at risk

e Historically (B-napthylamine withdrawn in 1949)

® Chemicalindustry (dyestuffs)

® Rubber industry
e Currently

® (Coke works/coal gas works

® Printing

e Metalworking

e Aluminium smelting (Soderberg process)
® Painting

® Truck drivers

® | eather industry

® Hairdressers

Individual susceptibility

Family history of bladder cancer.

Clinical assessment and diagnosis

® Physical examination including rectal examination
e Urinalysis

® |ntravenous pyelogram (IVP)

® (Cystoscopy and tumour biopsy

e Urine cytology

® Disease staging: CT scan, CXR, bone scan

Prognosis

Five-year survivalis ~60% although this is influenced by the presence of multiple tumours, tumour bulk, and tumour stage.

Health surveillance

Workers should remain subject to follow-up after exposure ceases. Once diagnosed, patients with superficial bladder cancer are followed up with regular
cystoscopy at 3-6 monthly intervals.

Medical management

e Transurethralresection + chemotherapy, radiotherapy

e (Cystectomy for more extensive disease

Prevention

e |mproved control of chemical exposures has | incidence of occupational bladder cancer.
® Most agents associated with bladder cancer are now banned in the UK (e.g. benzidine).

e Substitution of carcinogenic agents with less hazardous agents.



Compensation

® Primary neoplasm of the epithelial lining of the urinary tract is a prescribed disease (C23) for Industrial Injuries Disablement Benefit in those who are
exposed to:

® aromatic amines
® MbOCA for 212 months

® orthotoluidine, 4-chloro-2-methylaniline

® coaltar pitch volatiles produced in aluminium smelting involving the Soderberg process for >5 years

Relevant legislation

e Bladder cancer is a reportable condition under RIDDOR 1995 where there has been work with any of the agents listed in Schedule 3.
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Chapter 11

Eye Disorders

Eye injuries

Epidemiology

Occupational eye injuries are common. Men suffer ~80% of eye injuries and young men are at highest risk.
Causes

Trauma leading to

e Subtarsal foreign body
® Cornealabrasion
® Corneal foreign body
® |ntra-ocular foreign body
e Contusion
® hyphaema
® lens dislocation
® retinaltear
® commotio retinae

® globe rupture.

Non-ionizing radiation

e Ultraviolet radiation (UV-B) 280-315 nm
® Arc welding: ‘arc eye’ or ‘welder’s flash’
® lasers

® High-intensity discharge lamps (HIDL).

Chemicals

® Acids

e Alkalis.

Industries/occupations at greatest risk

® Construction
® Agriculture
® Metalworking, especially welding, grinding, shot-blasting

® Woodworking.

Prevention



e Use of appropriate eye protection: goggles, glasses, masks.

Clinical assessment and diagnosis

e Visualinspection: evert eyelids to identify sub-tarsal foreign body

e Slit-lamp microscopy

® Fluorescein staining for suspected corneal abrasions: fluoresce under blue light
® Test visualacuity: Snellen chart

e X-ray globe to identify retained foreign body.

Medical management

® Chemicalexposures: irrigate eye thoroughly using normalsaline or sterile water. Exposure to strong alkali or acid can be sight threatening (see p.
819).

® |t is important that appropriate first aid facilities including eye-wash stations are present in high-risk work areas.

Relevant legislation

® Apenetrating eye injury is reportable under RIDDOR.

Conjunctivitis and keratitis

Conjunctivitis may be due to exposure to physical, chemical, or biological agents (e.g. bacteria, viruses).

Epidemiology

Data from an American workers compensation scheme found:

® Annualincidence of allergic conjunctivitis, ~31/100 000 workers

® Annualincidence of keratitis, ~23/100 000 workers.

Clinical features

® Severe photophobia
® Lacrimation
® Conjunctivalinjection

e Headache.

Causal industries and exposures

® Arc welding: intense UV-B light fromthe arc

® Acid mists

e Hydrogen sulphide (H,S) conjunctivitis occurs at ~50 ppm H,S (see pp. 134, 826)
® Vanadium pentoxide

e Some organic solvents

® Alergens, e.g. laboratory animals
® in association with rhinitis: rhinoconjunctivitis

® Ophthalmology: exposure when examining infected patients may lead to the clinician developing bacterial or viral conjunctivitis

® Sharing microscopes, e.g. in electronics factories, may lead to outbreaks of infectious conjunctivitis.



Diagnosis

Welder's flash

History of unprotected eye exposure to arc welding

e Symptoms develop 6-12 hours post-exposure:

e severe photophobia
® lacrimation

® headache

® The typical patient is an apprentice who, through ignorance or carelessness, is close to a welder when an arc is struck.

Allergic conjunctivitis

Based on history of exposure to allergen and evidence of 1 specific IgE.

Infectious conjunctivitis
Diagnosis by swabs for microscopy, culture, and sensitivity.

Prognosis
Welder's flash: fullrecovery.

Health surveillance

None appropriate.

Medical management

® ‘Arc eye’ (kerato-conjunctivitis) is treated with topical local anaesthetic drops and a mydriatic.
® Bacterialconjunctivitis is treated with topical antibiotics.

® There is no consensus as to whether ophthalmologists should work when suffering from conjunctivitis, given the potential to cross-infect patients.

Relevant legislation
An injury at work that caused conjunctivitis, and was associated with 3 days work loss or temporary loss of sight, would be reportable under RIDDOR.

Cataract

Epidemiology

® Worldwide cataract is the most common cause of blindness.
® A number of occupational exposures contribute to this burden.
® Penetrating eye injuries are most common in young men and may lead to traumatic cataract.

® Three cases of cataract were reported under RIDDOR between 1993 and 2003.

Causes

® Non-ionizing radiation
® UV-B (corticalcataract)
e infrared radiation (IR)

® Lasers (medical, industrial)

® Electrocution

® Penetrating eye injuries



® |norganic lead

® Chemicals, e.g. trinitrotoluene, ethylene oxide, methylisocyanate.

Industries at risk

® Metal foundries
® Arc welding
® Glass blowing

® Printing with use of high-intensity discharge lamps (HIDL).

Investigations
In the event of a disease cluster an occupational hygiene survey may be undertaken to monitor workplace exposures.

Health surveillance

There is no regulatory requirement for health surveillance.

Medical management and prevention

® Engineering controls

e interlocks
e shielding
e Administrative controls

e information, instruction, and training
® Qaccess controls

® Personal protective equipment

e safety goggles.

Compensation

e C(Cataract is a prescribed disease (A2) for Industriallnjuries Disablement Benefit in those who have frequent or prolonged exposure to radiation from
red-hot or white-hot material.

Relevant legislation

e (Cataract due to electromagnetic radiation (including radiant heat) is reportable under RIDDOR.

P.324
Retinal burns

Epidemiology

Retinal burns may occur in the workplace because of the use of high-power lasers (the acronym laser stands for light amplification by the stimulated
emission of radiation) or, less commonly, arc welding equipment. Intense exposure to solar radiation (e.g. on snowfields) may also lead to retinal burns.

Lasers are very widely used (e.g. consumer electronics, telecommunications, engineering). However, estimates suggest there are <15 occupational laser
injuries per year worldwide, mostly due to exposure to powerful Q-switched industrial or military lasers (see p. 26).

Lasers can cause photomechanical and photochemical eye injuries as well as retinal burns. Most laser incidents involve damage to the macula; an affected
worker will be immediately aware of altered vision and will present to an optician or doctor.

Clinical features

® Blurred vision

® Usually painless.



Causal exposures/industries

® Research, e.g. nuclear physics
® Military

® laser rangefinders

e target designators

® Health care

® Ophthalmology.

Clinical assessment and diagnosis

® Visualacuity: Snellen chart
e Test visual fields

® Fundoscopy

® Retinal photography

® Fluorescein angiography.

Prognosis

® Retinaldamage due to lasers is permanent
® Qutcome depends on the location and size of the burn

® Fovealburns may have a severe effect on visual acuity.

Health surveillance

In the UK, HSE does not currently recommend routine health surveillance for laser workers.

Medical management

Refer on to an ophthalmologist with expertise in the management of retinal burns for assessment.

Relevant legislation

® Maximum permissible exposure values (MPEs) for lasers are specified by the International Commission on Non-ionizing Radiation Protection, and are set
at levels where no harmiis likely to occur. Note that American and European laser classifications differ: the American classification uses Roman
numerals.

& Risk assessments under the Management of Health and Safety at Work Regulations 1999 should also consider non-beam hazards such as the use of
high-voltage power sources.

® The Private and Voluntary Health Care (England) Regulations 2001 govern the use of lasers in the private health sector in England.
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Chapter 12

Neurological Disorders

Brain cancer

Epidemiology

Primary brain cancers are relatively rare with an annualincidence in UK adults of 7/100 000 population (~4400 new cases per year).

® Although relatively rare, primary brain tumour is the eighth most common tumour in people of working age.
® Most adult primary brain tumours are supratentorialand are gliomas (85%).

® The incidence of primary brain tumour increases with increasing age.

e Epidemiological findings regarding possible risk factors for primary brain tumour have been inconsistent.

® Severaloccupations (e.g. firefighters) and chemical exposures (e.g. pesticides) have been associated with 1 risk of primary brain tumour, but studies
are inconclusive.

® Metastatic brain tumour is much more common than primary brain tumour:

® up to 40% of adult cancer sufferers develop brain metastases.

Clinical features
Patients with a primary brain tumour may present with:

® Headache

® Seizure

® Focalneurological deficits
e diplopia
e dysphasia
® hemiparesis

® hemisensory deficits
e Non-focal neurological deficits

e confusion/memory problems
e visual symptoms
® ataxia

e personality change.

Causal exposures/industries

® Few occupationalrisk factors for primary brain tumour have been identified

® Some studies suggest an increased risk in the petroleumindustry.

Clinical assessment and diagnosis

® (T scan with contrast or an MRI scan

® Tumour excision or biopsy will permit histological diagnosis.



Prognosis

Survivalfor those adults with malignant brain tumour remains poor with 70% mortality in 12 months and 85% mortality by 5 years.

Medical management

e Surgicalexcision or biopsy with or without subsequent local radiotherapy (60 Gy over 30 treatments).
® (Corticosteroids to reduce brain swelling.
® Chemotherapy using nitrosourea alone or combination therapy such as nitrosourea and procarbizine may be used for tumour recurrence.

® During the immediate phase of diagnosis and management most patients will not be fit for work.

Legislation/guidance

]
At a Glance Guide to the Current Medical Standards of Fitness to Drive, DVLA. http://www.dvla.gov.uk/

Acute narcosis

Acute narcosis occurs in those workers exposed to solvent vapour or to gases with narcotic action.

Epidemiology

There is little information regarding the incidence of acute narcosis in the workplace in the UK. In 1985-1996 six workers died in incidents involving solvent
degreasing tanks.

Clinical features

The features of acute narcosis are those of anaesthesia. If sufficiently heavily exposed, workers will go through the four stages of anaesthesia unless
exposure ceases. Signs and symptoms of narcosis include:

e Euphoria

® Disinhibition

® Aggression

® Dizziness

® Ataxia

® |oss of consciousness
® Apnoea

® Death.

Causal exposures

Exposure to narcotic agents may occur during normalwork, or following spills or accidents. Rarely, volatile substance abuse may present in the workplace
with narcosis.

® OQOrganic solvents

® Glues and adhesives

® Polishes

® Paint or varnish

® Degreasants (e.g. trichloroethylene)

® Printing inks

® Dry cleaning fluids (e.g. perchloroethylene)
e Nitrogen dioxide
® Nitrogen (air divers below 30 m)

e Vinylchloride monomer.

Clinical assessment and diagnosis


http://www.dvla.gov.uk/

The diagnosis may be made by workmates or the emergency services responding to a reported collapse. History of exposure to narcotic agents such as
organic solvents (especially in confined spaces) should alert you to the diagnosis.

Prognosis
Most make a fullrecovery. Those workers who suffer hypoxia may sustain long-term damage (e.g. cognitive impairment).

Emergency medical management
(see p. 818)

e The affected worker, if conscious, may appear drunk
e |[f it is safe to do so:

® withdraw from exposure
® remove contaminated clothing

® |[f respiratory depression is present administer oxygen

Relevant legislation
Acute narcosis leading to unconsciousness is reportable under RIDDOR 1995.

& A serious incident such as acute narcosis demands that the risk assessment for that work activity be reviewed; it is likely that further controls are
necessary.

Parkinsonism

Parkinsonismis the term for a group of movement disorders, the best known of which is Parkinson's disease (PD). Degeneration of the dopaminergic
neurons of the substantia nigra occurs in PD. The neuropathological hallmark of PD is the presence of Lewy bodies, although this is not unique to PD.

PD epidemiology

® Peak age at disease onset 65 years

® |ncidence 17/100 000 population/year

® Prevalence 1 in 1000 of population

® Prevalence 1in 100 of population aged >65 years

® No figures exist regarding the number of cases of PD that may be due to occupational exposures.

PD clinical features

® Tremor

® Rigidity

® Bradykinesia (slow movements)

® Posturalinstability

® Half of patients show unilateral onset
® Expressionless face

e Shuffling gait

® (Cognitive impairment later in illness
® Speech becomes soft and indistinct as disease progresses
® Drooling

® Sleep problems

® ‘On-off’ phenomenon.

Causal exposures

® Repeated head trauma

® Pesticides: no single agent identified as causal



® Manganese: parkinsonism, not PD
e Carbon disulphide (CS,)

e 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), very rare.

Industries at risk

® Boxing
® Farming
® Manganese mining, smelting

® |ndustrialchemistry.

Individual susceptibility

® Tobacco smoking halves the risk of PD

® Familial forms of PD are recognized.

Clinical assessment and diagnosis

® Onclinicalfeatures and response to L-dopa-containing drugs.

® Exclude vascular parkinsonism (stepwise progression) or drug-induced parkinsonism.

Prognosis

Progressive deterioration in neurological and cognitive function occurs over severalyears. Working life may be curtailed by disease progression. The main
functional consequences are reduced mobility, dexterity, and stamina.

Medical management

e Optimize drug regime
® Patients do best when cared for by a neurologist with an interest in movement disorders
® Support froma specialist PD nurse is helpful for patients

® Depression is common and may go unrecognized

Compensation

Centralnervous system toxicity characterized by parkinsonismis prescribed (C2) for Industrial Injuries Disablement Benefit in those who are exposed to
the fumes, dust, or vapour of manganese, or a compound of manganese, or a substance containing manganese.

Legislation

Parkinsonism due to occupational poisoning by manganese (or one of its compounds) or CS, is reportable under RIDDOR.

Compression neuropathies

Compression neuropathies may occur in jobs where local pressure, high force, or repetition leads to peripheralnerve entrapment. They include the
following.

® Carpaltunnelsyndrome (CTS): compression of the median nerve within the carpal tunnelat the wrist.

e (Cubital tunnelsyndrome: compression of the ulnar nerve at the medial humeral epicondyle or more distally as it goes between the two heads of flexor
carpi ulharis in the forearm.

® Guyon's canalsyndrome: compression of the ulnar nerve at the wrist.

® Radial tunnelsyndrome: compression of the posterior interosseous branch of the radial nerve in the forearm without motor symptoms. Where motor
weakness occurs, it is termed posterior interosseous nerve syndrome.

Epidemiology



e (CTSis the most common entrapment neuropathy in the upper limb; cubital tunnel syndrome is the second most common.
® Radial tunnel syndrome is uncommon.

® Twin studies suggest that genetic factors may explain up to half of CTS cases among women.

® Prevalence estimates of CTS vary widely, reflecting differing case definitions between studies.

® QOccupational exposures are only one among a number of risk factors for these conditions.

® Anaverage of 121 occupational cases of CTS per year (range 79-210) were reported under RIDDOR between 1996 and 2003.

Clinical features

Carpal tunnel syndrome

e Tingling or burning of the thumb, index, middle fingers, and lateral border of the ring finger
® Pain in the hand and wrist, sometimes spreading up the forearm

e Symptoms often worse at night

e Symptomatic relief by shaking the affected limb in the air—‘flick sign’

® Thenar wasting

® | Grip strength.

Cubital tunnel syndrome/Guyon’s canal syndrome

® Tingling of the little and ring fingers and medial border of the hand

® | Grip strength.

Radial tunnel syndrome

® May be confused with lateral epicondylitis (tennis elbow)
® Maximal tenderness approximately 4 cmbelow the lateral epicondyle
® Forearm pain without objective weakness

® Pain 1 by extending the middle finger against resistance.

Causal exposures

® Awkward posture
e High force
® Frequent repetition

e Hand-transmitted vibration

Individual susceptibility for CTS

® Female gender

® Pregnancy

e Diabetes mellitus

® Obesity

® Hypothyroidism

® Rheumatoid arthritis

® Acromegaly

Clinical assessment and diagnosis



® Agood history is central to the diagnosis of CTS

® Tinels test: pain on percussing the median nerve in the carpal tunnel

® Phalen's test: pain reproduced by holding the forearm upright and flexing the wrist for 1 minute
® Nerve conduction studies may be helpfulin confirming the diagnosis

® Neither a negative Tinels test nor normal nerve conduction studies excludes CTS

Prognosis

® Following surgery to divide the flexor retinaculum the majority of CTS sufferers willmake an excellent recovery.

® Time to return to normalwork following open or endoscopic CTS surgery is about 14 days for sedentary work and 42 days for heavy work. Where
workplace modifications are available, return to work can be earlier.

® Dependent on underlying cause, CTS may develop in the other wrist.

® Animportant differential diagnosis of CTS is hand-armvibration syndrome (HAVS). Surgery for CTS in a worker with HAVS and symptoms consistent with
CTS is unlikely to give complete resolution of CTS symptoms because of digital nerve damage.

Health surveillance
None appropriate. Some organizations undertake screening using nerve conduction studies. This activity has no evidence base to support it.

Medical management

e C(linicalcare includes physiotherapy, splinting, and surgical decompression.
® Workplace interventions should focus on occupationalrisk factors

® Task redesign may be required because of d grip strength and dexterity; the advice of an ergonomist may be required.

Prevention

e Task rotation and 1 automation may be indicated

® Consider toolredesign.

Compensation

CTS is prescribed (A12) for IndustrialInjuries Disablement Benefit in those who are exposed to hand-transmitted vibration.

Relevant legislation

e (TS that is reliably attributable to work is reportable under RIDDOR.

Peripheral neuropathy

Peripheral neuropathies may occur because of occupational exposure to physical agents, neurotoxic chemicals, or zoonoses (e.g. Lyme disease). Physical
factors include local pressure leading to compression of a peripheral nerve. Peripheral neuropathy may affect the sensory, motor, or autonomic nerves. A
mixed sensory-motor neuropathy is usual, but some agents such as inorganic lead may cause a pure motor neuropathy.

Epidemiology

® Most peripheral neuropathy is not due to occupation:
® one case of peripheral neuropathy was reported under RIDDOR between 1993 and 2003.

o Common causes of peripheral neuropathy include diabetes mellitus and connective tissue diseases.

Clinical features

Sensory neuropathy



® Altered sensation (paraesthesia) or anaesthesia

® Patient may describe a glove and stocking pattern of altered sensation—as if wearing gloves and stockings

e Typically, the feet are affected first; with continued exposure the neuropathy may ascend the legs before affecting the hands and arms
® | Vibration perception

® | Thermalsensation

® | Proprioception

® Loss of reflexes

® Neuropathic pain: burning pain (worse at night)

® Allodynia: non-painfulstimuli (e.g. light touch) are perceived as painful

® Altered skin appearance: skin becomes shiny, with loss of hair.

Motor neuropathy

® Muscle wasting
® Paralysis
® Fasciculation

® Cramps.

Autonomic neuropathy

® Symptoms depend on affected organ

® Postural hypotension
® |oss of sweating
® Diarrhoea or constipation

® |ncontinence (faecalor urinary).

Causal exposures

e Radiation

® Lead

® Mercury

® Arsenic

e Thallium

e Tellurium (rare)

® Methylbromide (CH;Br)
® Acrylamide monomer

® OQOrganic solvents

® n-hexane

e methyln-butylketone
® Organophosphates

® tri-orthocresyl phosphate (TOCP)

e organophosphate insecticides (see pp. 120, 338).

Clinical assessment and diagnosis

® Agood history is important in the diagnosis of occupationally acquired peripheral neuropathy.

® Neurological examination.



® Nerve conduction studies to confirm the diagnosis.
® Electromyography (EMG) to distinguish between muscle and nerve disease.

® Nerve biopsy, if taken, may show demyelination, but an axonopathy is more usualin occupational toxic neuropathy. Some agents may cause
axonopathy and demyelination.

Prognosis

e After withdrawal from exposure some patients continue to deteriorate for several months.

® Over many months recovery generally occurs (assuming the neurons have survived), but may be incomplete.

Health surveillance

Depends on the agent implicated. See p. 472 for inorganic lead.

Medical management

® Substitute a less hazardous agent in the workplace

e Withdraw the worker from further exposure to the neurotoxin.

Compensation

Peripheral neuropathy is a prescribed disease (C29) for IndustrialInjuries Disablement Benefit in those exposed to n-hexane or methyln-butylketone.

Relevant legislation

® Peripheral neuropathy reliably attributable to work is reportable under RIDDOR in work with n-hexane or methyln-butylketone.
® |Lyme disease in work involving tick exposure is reportable under RIDDOR.

® Poisoning by arsenic, lead, or methylbromide is reportable under RIDDOR.

Organophosphate poisoning

Organophosphates (OPs) are used widely as insecticides.

Epidemiology

® Most cases of acute OP poisoning occur in developing countries.

® |n 1990 the World Health Organization' estimated that there were ~3 million serious poisonings each year : 2 million cases due to ingestion with suicidal
intent and 1 million unintentional poisonings.

Clinical features

Three patterns of illness are associated with OP poisoning.

Acute OP poisoning

Acute poisoning presents with the symptoms of cholinergic toxicity due to inhibition of acetylcholinesterase (AChE), leading to a failure to break down
acetylcholine post-synaptically. ‘Ageing’ of the enzyme may then occur, resulting in irreversible inhibition. The main clinical features of OP are as follows.

® Bronchospasm

® Diarrhoea

® Meiosis (constricted pupils)
e Nausea and vomiting

® Lacrimation

® Profuse salivation

e Urinary incontinence.



Other effects include the following.

® Psychomotor effects: increasing confusion, anxiety, sleep problems
e Cardiac arrhythmia: bradycardia (dizziness, fainting) or tachycardia
® Tremor, muscle fasciculation

® Sweating

® Seizures

® Respiratory depression

e Coma

e Death may occur because of respiratory paralysis or cardiac arrhythmias.

Intermediate syndrome

® Develops ~12-96 hours after exposure
® Proximal muscle weakness

e Cranialnerve palsies

® Respiratory muscle paralysis

® Death due to respiratory paralysis.

OP-induced delayed neuropathy (OPIDN)

® OPIDN occurs with OPs that inhibit neuropathy target esterase (NTE), e.g. tri-orthocresylphosphate (TOCP). Nowadays this is only seen following
severe OP poisoning.

® Gradualonset over severaldays after acute OP poisoning
® Paraesthesia

e Distal muscle wasting: feet > hands

® Ataxia

® Spasticity

Ty
‘\“ Chronic OP poisoning in the absence of previous acute poisoning is a condition that some attribute to work with OPs, e.g. in sheep dipping. The
symptoms reported are similar to chronic fatigue syndrome. However, a causal association with OPs remains unproven.?

Causal exposures/industries

The main route of exposure is dermal.

® Agriculture

® Pesticide applicators

e (Cotton growers

® Market gardening

® Sheep dippers

® (Crop-dusting pilots, pesticide loaders
® Agrochemical manufacture

® Terrorism, chemical warfare (sarin, tabun, VX) (see p. 852).

Clinical assessment and diagnosis

e 5 mlof blood in EDTA tube for measurement of both red celland plasma cholinesterase in suspected poisoning

® Nerve conduction tests in suspected OPIDN

» AChE level within the normalrange does not exclude poisoning



» The emergency treatment of OP poisoning is covered on p. 828.

Prognosis

® Acute poisoning: resolves over 3-4 days.
® Intermediate syndrome: resolves over 14 days.

® OPIDN: depends on severity. Recovery takes place over 6-12 months but deficits are lifelong if severe.

Health surveillance

® Pre-exposure red celland plasma AChE level
® Monthly testing during use of OPs
® Absolute levelof AChE is less important than change in level

® Multiple exposures may lead to cumulative depression of cholinesterase levels and presentation with acute poisoning after apparently low-level
exposure

e |f AChE | 30% from pre-exposure level, examine worker and consider suspension from OP exposure.

Relevant legislation/guidance

® QP poisoning is reportable under RIDDOR.

e Biological monitoring of workers exposed to organo-phosphorus pesticides. MS 17, Health and Safety Executive.

[
http://www.hse.gov.uk/pubns/indg141.pdf HSE leaflet: Reporting incidents of exposure to pesticides and veterinary medicines.

Hand-arm vibration syndrome (HAVS)

The term ‘hand-armvibration syndrome’ (HAVS) has been used to collectively define the disorders thought to be associated with exposure to hand-
transmitted vibration.

Clinical features

e Vibration white finger (VWF): episodic finger blanching, usually marble-white (but occasionally cyanotic) and cold-induced. Classically the disease:

e is sharply demarcated and distalin initial development (only rarely affecting the thumbs)
e affects the areas most in contact with vibrating parts

® s associated (during the attack) with numbness/coldness and (in recovery) with paraesthesiae and a reactive hyperaemia.

e Vibration-induced sensorineural disease (peripheral neuropathy and carpal tunnelsyndrome).
e Effects on hand function (weakness of grip, poor manual dexterity) that may have a neuropathic or myopathic origin.

® Hand-arm pains, osteoarthritis of the wrist or elbow, specific musculoskeletal disorders of the upper limb, and Dupuytren's contracture may also be
more common in workers exposed to hand-transmitted vibration.

e Dysfunction of the autonomic nervous system (with protean non-specific symptoms) is a proposed but less widely accepted effect.

Epidemiology
HAVS is common. According to one population survey there are more than 220 000 cases of VWF in the UK, while claims assessed by 2003 among ex-miners
from British Coal exceeded 52 000. There are also over 300 000 cases of sensorineural disease.

Causal exposures and industries
See Hand-transmitted vibration, (p. 10).

Clinical assessment and diagnosis

Diagnosis usually rests on a carefulclinical history in a worker with symptoms post-dating substantial exposure. Episodic attacks of VWF are seldom
witnessed, while crude cold challenge tests lack sensitivity.

® More complicated procedures exist for specialist legal assessment of HAVS, including measurement of finger systolic blood pressure during cooling, skin
temperature and skin re-warming rates after cold challenge, thermal aesthesiometry, vibrotactile thresholds, and tests of dexterity.


http://www.hse.gov.uk/pubns/indg141.pdf

® Vascular and sensory effects are normally graded separately according to two three-point scales proposed in 1986 by an expert Stockholm Workshop
(see Clinical assessment of HAVS, p. 794).

Medical management

There is no well-established and really satisfactory treatment. Most efforts are directed against blanching attacks.

® Conservative measures are often advocated (e.g. wearing thermal gloves and warm clothing, avoidance of draughts and exposure to cold, wet, and
windy conditions), but such advice cannot always be folowed in the work situation.

e Evidence on the efficacy of other forms of treatment is relatively weak. Benefits have been claimed from:
® physicaltherapy (exercises, compresses, hot packs, paraffin baths, massage, traction, IR treatment)
® g-adrenergic receptor blockers
e antiplatelet and antithrombotic agents

e calcium-channel blockers—oral nifedipine and diltiazem may offer some promise.

Prognosis

e Untilthe 1960s VWF was considered irreversible, but more recent studies show that vascular symptoms can improve on withdrawal from exposure,
albeit slowly over severalyears. Workers with advanced disease are less likely to recover.

e The neurological effects do not improve with time. Stage 3SN disease can be seriously disabling in terms of impaired hand function, and is the most
important avoidable morbidity (the aimshould be to prevent progression fromearly- to late-stage 2SN).

Prevention
See p. 11.

Health surveillance
See pp. 476 and 794. The aims are:

® to aid early detection and counselling/job modification

® to provide a check of workplace control measures.

Compensation
® |n the UK, vibration-white finger (A11) is prescribed for Industrial Injuries Benefit in employed earners, provided that it occurs the year round, is
extensive, and occurs in a scheduled occupation

® Many other European countries compensate VWF on a similar basis.

Relevant legislation
Employers are required to notify cases (of any severity) to the appropriate enforcing authority (HSE or localauthority) under RIDDOR.

Noise induced hearing loss (NIHL)

Hearing loss due to occupational noise exposure is, in theory, preventable, but noise-induced hearing loss (NIHL) remains common.

Epidemiology

® Hearing loss affects 2% of adults of working age in Britain.
® Prevalence 1 from 1% among & aged 16-24 years to 8% among those aged 55-64 years.

e British estimates’ suggest that 153 000 men and 26 000 women have deafness due to occupational noise exposure.

Clinical features

® Reduced auditory acuity



® Tinnitus

® 1 Socialisolation as hearing |

Causal industries

® Quarrying and mining

® Food industry

® Agriculture

e Entertainment industry (pubs, clubs, discos)
® Armed forces and security services

® Construction industry

® Metalworking

® Aviation

Individual susceptibility

Some individuals with ‘tender ears’ appear to be especially sensitive to the adverse effects of noise exposure. Others, despite significant noise exposure,
have apparently normal hearing.

Clinical assessment and diagnosis

Noise exposure history: both occupational and hobby exposures

e DIY
® Music, especially personalstereos
® Motor sport

® Hunting/target shooting.

Medical history seeking risk factors for hearing loss

® Meningitis
e (Congenitalinfections: rubella, CMV
® Head injury (fracture of base of skull)

e (QOtotoxic medication

® aminoglycosides (e.g. gentamicin)
® quinine
e salicylates

e furosemide

e Méniére's disease (tinnitus, deafness, vertigo)
® Family history of deafness

e Otitis media

® Otosclerosis

® Perforated tympanic membrane.

Examination

e Examine externalear: scars (previous surgery)
® (Otoscopy
® tympanic scars

e tympanic perforation



® mastoid surgery.
® Tuning fork testing (512 Hz tuning fork)
® Rinne's test
- air conduction > bone conduction (Rinne positive) in sensorineural loss or normal hearing
- bone conduction > air conduction (Rinne negative) in conductive hearing loss (e.g. otosclerosis)
® Weber's test: lateralizes to affected ear in conductive loss

® Pure tone audiometry: classical pattern in NIHL is a 4 kHz dip with recovery although peak loss can be anywhere between 3 and 6 kHz (see pp. 468,
470)

e Auditory evoked response (AER).

Prognosis

NIHL does not progress after withdrawal from exposure. However, the combination of established NIHL and age-related hearing loss (presbyacusis) means
that even after withdrawal from exposure the affected worker's hearing will continue to decline.

Health surveillance

® Pre-employment audiometry (identifies existing losses) (see p. 790)
® Annualtesting for first 2 years of employment

® Three-yearly testing after first 2 years.

Medical management

NIHL suggests that the hearing conservation programme has not protected worker's hearing. Exclude other causes of hearing loss.

Compensation

NIHL is prescribed (A10) for Industrial Injuries Disablement Benefit for those workers involved in a specified list of noisy activities. Hearing loss must be at
least 50 dB in each ear to qualify.

Relevant legislation/guidance
The Controlof Noise at Work Regulations 2005. Stationery Office, London, 2005. ISBN 0110729846.
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Chapter 13

Psychiatric Disorders

Psychoses due to occupational exposures

Epidemiology

Organic psychosis due to occupational exposures is thankfully unusual but its very rarity means that the diagnosis may be missed. Historically, exposures
in certain industries such as mirror silvering (mercury), cold vulcanization of rubber (CS,), manufacture of organolead anti-knock agents for petrol, and

manganese mining put workers at risk of organic psychoses.

Clinical features

Manganese madnes
A syndrome of hallucinations, nervousness, insomnia, emotional lability, (especially inappropriate laughter), compulsive behaviour, and altered libido.

Organolead
Insomnia, anxiety, emotional lability, delusions, mania. |f exposure is severe, death due to encephalopathy, may occur.

Methylmercury

Depression, emotional lability (including inappropriate laughter), and increased response to stimuli (erethism). Neurological deficits, including coarse
tremor, dysarthria, ataxia, visualfield losses, and peripheral neuropathy, may coexist.

Carbon disulphide

Irritability, agitation, hallucinations, and bipolar illness.

Causal exposures/industries

® Organolead (tetraethyllead, triethyllead)
® Methylmercury
® Manganese: chronic exposure in manganese mining

e Carbon disulphide (CS,).

Individual susceptibility

Manganese: adverse effects generally present in susceptible individuals after 6 months exposure. The young appear more susceptible.

Clinical assessment and diagnosis

A history of exposure to any of these agents should alert the treating doctor to the possibility of an organic cause for the patient's ilness. Manganese
intoxication may present with both psychiatric symptoms and parkinsonian features (see p. 332).

Prognosis

The psychiatric effects of manganese may be reversible if identified early and exposure ceases.

Health surveillance

See p. 474 for organic lead surveillance.

Medical management
Withdraw from exposure.



Compensation

Centralnervous system toxicity characterized by tremor and neuropsychiatric disease is prescribed (C5(a)) for Industrial Injuries Disablement Benefit in
those who have been exposed to mercury for >10 years.

Relevant legislation
Controlof Lead at Work Regulations 1998.

Stress 1: recognition and assessment

Definition
The emotional and physiological state of disequilibrium, which results when the demands of life exceed one's perceived coping abilities.

® Very common

® Not a mentalillness in terms of the International Classification of Diseases (ICD) or the Diagnostic and Statistical Manual of Mental Disorders, 4th
edition (DSM V)

e Naturalresponse to range of challenges or life events

e Pathway into mentalil health

Epidemiology

]
e 500 000 people in the UK reported with work related stress, anxiety, or depression. ( http://www.hse.gov.uk/statistics/2002/swi95.pdf)

® 20% of the UK working population ‘very’ or ‘extremely’ stressed

® More than 6.5 million working days lost each year in the UK fromwork-related mentalill health or ‘stress’

Clinical features
Early symptomatology

® Reduced self-confidence

® Feelings of tension and nervousness
® |ncreased irritability

® Fluctuations of mood

® Less able to relax at home

e Sleep difficulties

® Working more than usual

e Self-doubt

® [ndecisiveness

® Feeling low and tired

e Difficulty in concentrating

e Unable to prioritize

® Feeling unable to cope

® |ncreased use of caffeine, cigarettes, and/or alcohol

Stress-related illness
Physical

® |rritable bowelsyndrome
e Gastroduodenal symptoms
e High blood pressure

® Chronic headaches

® Muscle tension: back/neck
® | Immunity to infection

® Fatigue

Adjustment disorders


http://www.hse.gov.uk/statistics/2002/swi95.pdf

® Mainly anxiety + depressive symptoms
® Develop as a reaction to a stressor
e Cause significant impairment of social and occupational functioning

Causal exposures/industries
The Health and Safety Executive has outlined the following structure for risk identification, which is covered in more detailon p. 168.

® Demand

® Change

® Relationships
e Control

® Role

® Support

These risk factors are ubiquitous, and can affect any workplace. However, the following groups are recognized to be at particularly high risk

® Secondary school teachers
e HCWs

® Emergency service workers (police in particular)

]
Sector-specific guidance on risk management is available on the HSE website. http://www.hse.gov.uk/stress/information.htm

Individual susceptibility

® Previous history of work-related stress

® (Coexisting non-work-related stress (e.g. domestic upheavals)
® Previous history of mental health problems

® High alcoholintake

® Excessive personal expectations.

Diagnostic assessment

® Exclusion of more severe psychiatric disorder, e.g. major depressive illness, agoraphobia, obsessive-compulsive disorder (OCD)
® Use of mentalhealth assessment tools (see p. 780).
e (Categorization of key occupationalstressors through risk assessment

® The term ‘post-traumatic stress disorder’ should refer only to the reaction which can follow a life-threatening stressor

Prognosis

® Excellent if underlying ‘stressor’ identified and controlled

® Early intervention critical to successful outcome (see p. 350).

Time off work

This can be detrimental to the recovery of the employee unless the condition interferes significantly with his/her performance at work. As far as possible,
and with adequate support and treatment, it is advisable to keep the employee at work.

Relevant legislation and guidance

® Disability Discrimination Act 2005

® Protection fromHarassment Act 1997


http://www.hse.gov.uk/stress/information.htm

[+]
® Tackling stress: The Management Standards Approach (1997). http://www.hse.gov.uk/pubns/indg406.pdf

Stress 2: interventions/risk controls

Primary (preventing stress in the workforce)
See p. 169.

® Stressor identification

® Risk assessment

® Ergonomic input including attention to job design
e Skils and leadership training

® Flexible working as part of work-life balance programme.

Secondary (preventing recurrence or exacerbation in an individual with work-related stress)

® Stress management

® Stress awareness

e Cognitive behavioural therapy
® Change management

® Assertiveness training

e Time management

® |nterpersonalskils training.

Tertiary (treatment of the individual with work-related stress)
Psychological support through OH and employee support programme.

e (Confidential self-referralservice available to all employees

® Team of clinical psychologists/cognitive behavioural therapists

e Cognitive behavioural therapy techniques aimed at problem-solving
e Highly focused individualized approach

® Modifying faulty perceptions and stress-producing attitudes

e Emphasis on therapeutic benefits of work.

Including round-table discussions

® Involving employee, OH + treating psychologist, patient's manager, and HR taking a shared problem-solving approach to deal with stress issues.
e Particularly usefulif patient is off work.
® Enabling early agreement on a graduated rehabilitation programme back to work, establishing job definition, hours and days of work, etc.

® Educating managers on nature of stress-related illness and ensuring their commitment to the rehabilitation programme, including preparation of the
rest of the team for the employee's return fromsickness absence.

Further information and guidance
» Health and Safety Executive (1999). Managing Stress at Work. HSE, London.
» Health and Safety Executive (2001). Tackling Work-Related Stress:

A Manager's Guide to Improving and Maintaining Employee Health and Wellbeing. HSE, London.


http://www.hse.gov.uk/pubns/indg406.pdf

» Health and Safety Executive (2004). Stress Management Standards. HSE, London.

5]

http://www.hse.gov.uk/stress/index.htm

P.352
Post-traumatic stress disorder 1: diagnosis and risk factors

Effects of severe stress

Extremely disturbing events can have marked and sustained emotional effects. Warfare has provided most evidence and it has generated many diagnoses,
including Da Costa's syndrome, soldier's heart, and shellshock. The Vietnam War led to post-traumatic stress disorder (PTSD) entering the Diagnostic and
Statistical Manual of Mental Disorders (DSM Il1) (American Psychiatric Association, 1980) (revised DSM-I1V). The nosology used most frequently in the UK is
the International Classification of Mental and Behavioural Disorders (ICD-10) (WHO).

Epidemiology

o Community samples: no community-based survey of PTSD has been conducted in the UK and most data derive from the USA. Note the obvious
sociocultural differences including availability of firearms.

e 10.2% & and 6.4% Q have experienced more than three traumatic life events.

e Lifetime PTSD prevalence rates range from1.3% to 12.3%.

® Risk of PTSD is greater for @ than & (20.4% versus 8.1%)

e Younger urban populations report higher incidence (up to 30.2% for @ and 13% for &)
® Selected samples:

e 15.2% & and 8.5% Q among Vietnam War veterans

e 20% of those who have experienced physical assault.

Diagnosis and assessment (ICD-10 criteria)

® ‘Stressor’ criterion

e Victimmust have been exposed ‘to a stressful event or situation (either short- or long-lasting) of an exceptionally threatening or catastrophic
nature, which is likely to cause pervasive distress in almost anyone’.

® Symptoms
® ‘Repetitive, intrusive recollection or re-enactment in memories, daytime imagery or dreams.’

e ‘Commonly’ fear and avoidance (i.e. reminders of the event).

e ‘Usually’ hyperarousalsuch as an exaggerated acoustic startle response and hypervigilance.

-& Do not use the term PTSD loosely.

Acute, chronic, and delayed PTSD

® The ICD-10is not very specific: ‘The onset [of PTSD] follows the trauma with a latency which may range from a few weeks to months (but rarely
exceeds 6 months)’.

® DSM-IV subclassification: 1-3 months (‘acute’); >3 months (‘chronic’), and onset after 6 months (‘delayed’).

® Delayed onset is uncommon; delayed reporting is more common.

Assessment

® Victims may be reluctant to admit to symptoms for fear of being seen as ‘weak’.
® Victims may find it too disturbing to tak about the event.

® Insensitive assessment may lead to ‘re-traumatization.’


http://www.hse.gov.uk/stress/index.htm

e Relatives' observations can be helpful.
In addition to clinicalinterview and mentalstate examination, there are standardized psychiatric measures.

® Clinician Administered Assessment Scale for PTSD (CAPS): this highly structured interview gives a measure of lifetime and current PTSD severity and
functional impairment.

® |mpact of Event Scale-Revised (IES-R): a 22-item self-report scale which assesses frequency of the core symptoms (intrusive phenomena (e.g.
flashbacks), avoidance, and hyper-arousal).

® Post-traumatic Stress Symptoms Scale (PSS): interview and self-report versions based on DSM-IV criteria.

® Davidson Trauma Scale (DTS): a 17-itemself-report scale which provides a measure of the severity and frequency of each DSM-IV symptom.

Risk factors for PTSD

No single event willcause PTSD in allexposed individuals. Risk factors include the following.

® Pre-trauma factors:

® Anxious personality

® Previous and/or familial psychiatric history

® Lower education and socioculturalstatus

® Genetic predisposition, 1 concordance in monozygotes
® Female gender, except among the military

® Younger age, especially in males

e Concurrent life stressors

® Trauma and peritraumatic factors:

® Severity: generally, there is a dose-response curve.

® Physicalinjury: the ‘meaning’ of an injury is as important as its severity
® (Perceived) threat of serious injury or to life

e Dissociation: depersonalization, derealization

® Extended exposure such as being taken hostage

e Elevated autonomic arousal, especially heart rate
® Post-trauma factors:

® Adverse reactions of others: criticism, rejection, blame
® Secondary life stressors

e Lack of support.

Occupations at risk

Industry sectors likely to expose employees to work-related trauma.

e Military

® Emergency services
e Construction

® Farming

® Heavy industry

e Offshore oilindustry

® Sea fishing

Post-traumatic stress disorder 2: management
The National Institute for Health and Clinical Excellence (NICE) has published guidelines on the management of PTSD.

® ‘Psychologicalfirst aid’ is a widely agreed paradigm for helping individuals and communities after major calamity, including:



® attending to basic needs for food, safety, etc

® outreach and dissemination of information

e strengthening community, social, and family structures
® psycho-education—normalreactions and coping methods
e triage—identify those requiring psychiatric care.

® ‘Watchfulwaiting’. Most individuals do not develop PTSD; thus do not subject all victims to psychiatric treatment or even counseliing. Instead monitor
progress and provide treatment for those whose symptoms last ~1 month.

® Facilitate peer, family, and community support.

® (riticallncident Stress Debriefing (CISD):

e mandatory debriefs should not be conducted

® single-session debriefs are neutral or occasionally potentially harmful.

Formal treatments
PTSD mostly occurs in the context of comorbidity, especially depression, anxiety, and alcoholabuse. The NICE guidelines endorse the following treatments.

Psychological therapies

e trauma-focused cognitive behavioural therapy (CBT)

® eye movement desensitization and reprocessing (EMDR).
e Pharmacotherapy’

e paroxetine and mirtazapine for generaluse

e amitriptyline hydrochloride and phenelzine for specialist use.

® Psychological therapy should be tried first.

e Medication is appropriate if the patient has not responded to CBT or EMDR, or is unwilling and/or unable to undergo such psychotherapy.
® Patients should be advised of side effects and discontinuation/withdrawal symptoms (particularly paroxetine).

® Ahypnotic may be used in the short term for sleep problems.

® Antidepressants are preferred for chronic sleep difficulties to avoid dependence.

® Propranololand hydrocortisone may have psychoprophylactic properties, but routine use cannot be justified.

Prognosis

® Most spontaneous recovery is within the first few weeks.
® There may be a re-emergence of symptoms 12 months after the event—the ‘anniversary reaction’.

® After 12 months symptoms may run a lengthy chronic course.

PTSD and the law

e Civilproceedings: concerns about feigning and exaggeration of PTSD symptoms are common, but evidence suggests that this is not a widespread
problem. Symptoms tend not to remit after claimsettlement.

e Criminal proceedings: PTSD can mitigate or explain the conduct of the accused. However, merely suffering from PTSD does not mean that there is any
causal connection between the individuals mentalstate and the aleged offence.

e ‘False’ and ‘genuine’ claimants. Rigorous assessment is essentialand should include:

® clinicalinterview
e standardized measures
® GP and hospital records

e information fromothers (e.g. spouse).

Distinguishing ‘false’ from ‘genuine’ symptoms

Genuine claimants display consistent accounts across different settings and at different times. Caution should be exercised when individuals do not



describe their symptoms and experiences in spontaneous and lay terms. Pseudo-technical language may suggest ‘coaching’. In most genuine cases
descriptions of dramatic events are accompanied by appropriate emotional displays (e.g. distress, disgust, anxiety). Reporting of symptoms (e.g.
hallucinations and delusions) rarely associated with PTSD should raise suspicion, as should the reporting of unremitting symptoms: PTSD is a phasic
condition with spells of remission and relapse. Genuine claimants do not tend to be uncooperative or suspicious of the examiner. Most genuine claimants
minimize their suffering and distress, and do not blame all their difficulties on PTSD.

Further information

» National Institute for Health and Clinical Excellence (2005).

Post-traumatic Stress Disorder. The Management of PTSD in Adults and Children in Primary and Secondary Care. Royal College of Psychiatrists,
London; British Psychological Society, Leicester.

* Meze G (2006). Post-traumatic stress disorder and the law. Psychiatry, 5, 243-7.
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Chapter 14

Reproductive Disorders

Impaired fertility

Infertility is defined as a failure to conceive after 12 months of attempting to conceive.

® Many factors which can lead to delayed time to pregnancy are not due to reduced fecundity.

® QOccupationalfactors which may interfere with reproduction by reducing the opportunity for sexualintercourse include:

e shift working
® long working hours

® extended absences fromhome.

® Relatively few occupational exposures have been associated with impaired fertility and usually only in the most exposed. Improved workplace control
measures mean that some exposures, such as anaesthetic gases, are only of historicalinterest in this regard.

Epidemiology

o |nfertility now affects ~15% of couples in developed countries and has almost doubled in the last 20 years.
e The ratio of Q to & causes of infertility is approximately 2:1.

® One difficulty in identifying occupational risk factors is that only a proportion of workers are seeking to conceive at any given time. Therefore
detecting reproductive hazards can be difficult.

® As sensitive pregnancy tests have become available, it has become apparent that a significant proportion of conceptions do not lead to successful
pregnancy.

Clinical factors

Males

® Azoospermia: no detectable spermatozoa
® |ow spermcount

e Reduced or absent libido.

Females

® Anovulation
® Reduced or absent libido
e |mplantation failure

e Abortion.

Causal exposures

The following have been associated with reduced fecundity in those exposed in an occupationalsetting. Evidence is usually based on cross-sectional
surveys and case-control studies.

® Metals

® |ead

® Mercury



e Chromium
® Pesticides

e Dibromochloropropane (DBCP)
e Carbaryl

® Organic solvents

® Carbon disulphide

® Glycolethers

® Anaesthetic gases
® Sex hormones
® |onizing and non-ionizing radiation

® Heat stress.

Industries at risk

® Chemicalindustry
® |ead smelting
® Farming

® |Industrial painting.

Clinical assessment and diagnosis

® Reproductive history: establish whether either partner has previously had children to distinguish primary infertility from secondary infertility.
e Confirmthat the couple are sexually active (shift work, overseas postings, etc.) and that the woman is menstruating.
® The occupational history should focus on work with known reproductive hazards, taking into account likely exposure intensity.

® |t may be difficult to establish whether workplace factors are responsible for delayed conception, although in & an improved sperm count on exposure
reduction would support an occupational aetiology.

e J Semen analyses should be done on two samples.

® O Menstruation suggests ovulation, but check mid-luteal (day 22-26) serum progesterone.
e Referralto an infertility clinic for further investigation.

® Hysterosalpingogram or diagnostic laparoscopy.

e Ultrasound to confirmovulation may be useful.

Prognosis

Depends on cause. Withdrawal from exposure may allow recovery in some cases.

Health surveillance
None.

Medical management

® Many couples finding difficulty in conceiving will do so within 12 months of presentation without intervention.
® Age and family history of early menopause may dictate early investigation.

® Assisted reproduction may be necessary in some cases.

Relevant legislation

® (Control of Lead at Work Regulations 2002 (3rd edn). Approved Code of Practice and Guidance L132. HSE Books, Sudbury. ISBN 0717625656.
® Jonizing Radiation Regulations 1999. Approved Code of Practice and Guidance L121. HSE Books, Sudbury. ISBN 0717617467.



Adverse pregnancy outcomes

® Adverse pregnancy outcomes include:

® spontaneous abortion
® low birth weight (<2500 g)
e pre-termdelivery (<37 weeks gestation)
e birth defects.
® Many pregnancies end in a spontaneous miscarriage.
e 60% of congenital malformations have no identified cause.

® Attention has focused on maternalfactors, but paternal pre-conceptual exposures may be relevant. Further studies are required.

Epidemiology

A large number of studies have examined occupations and occupational exposures and their effects on pregnancy outcomes. Their findings have been
inconsistent and at times controversial. This reflects the many difficulties in studying reproduction, including varying case definitions of birth defects,
inadequate exposure assessment, and underpowered studies. Research that employs summary measures such as ‘birth defects’ runs the very realrisk of
missing specific effects of occupational exposures.

Causal exposures

Chemical hazards

® Metals
® |Lead
® Mercury

e Organic solvents

® Pesticides?

Physical hazards

® |onizing radiation
® Heat

® Physicalviolence.

Biological hazards

® |nfections

® Rubella

e Toxoplasma

® Chlamydia psittaci (enzootic abortion)
® (Coxiella burnetti (Q fever)

® Parvovirus B19 (fifth disease).

Industries at risk

Severalindustries have been associated with adverse pregnancy outcomes but the evidence is inconsistent. Industries implicated include:

® Agriculture
® Painting
® Printing

® Firefighting



® Security services (risk of violence)

® Police

® Prison service

Health surveillance

None appropriate.

Medical management

The issue of adverse pregnancy outcomes may arise when an employee is pregnant, and the question is asked whether it is safe for her to continue her
current role. This is a difficult area as an anxious worker's fears may be realized even where there is no association between her work and adverse
pregnancy outcomes. For many work exposures there is insufficient evidence to offer definitive advice regarding the likely risks.

The HSE advises against a number of work activities during pregnancy including the following.

® Diving
® Work at pressure
® |ead (Pb) work

® Preparation of cytotoxic drugs.

Measures to controlexposures should be taken for women potentially exposed to ionizing radiation or hazardous chemicals. If adequate controlcannot be
achieved, the pregnant worker should be allocated alternative duties or, if this is not possible, should be suspended from work. Note that as pregnancy
progresses the hazards may change (e.g. ergonomic factors in office workers) and the risk assessment should be kept under regular review (see pp. 554
and 592).

Relevant legislation/guidance

]
® Management of Health and Safety at Work Regulations 1999. http:// www.hse.gov.uk/pubns/indg373hp.pdf

® New and Expectant Mothers at Work (2nd edn), 2002. HSE Books, Sudbury.

Gynaecomastia

® Gynaecomastia is the most common benign breast condition in men.
® Breast enlargement may be painless or associated with discomfort.

® Galactorrhoea may also occur.

Epidemiology

® The most common causes of gynaecomastia are puberty, obesity, and drugs, including medication for HIV.
® Rarely, gynaecomastia in & may be due to breast cancer.

e Gynaecomastia is present in up to a third of adolescent J.

Clinical features

® Gynaecomastia may be bilateralor unilateral.

Causal exposures

® Gynaecomastia

® Female sex hormone manufacture

® Anabolic steroids (bodybuilders)
® Pseudo-gynaecomastia

® Obesity


http://www.hse.gov.uk/pubns/indg373hp.pdf

® Work requiring repetitive force on chest (rare).

Industries at risk

® Pharmaceuticalindustry
® Sex hormone manufacture

® Professional sports especially ‘power’ sports where misuse of anabolic steroids may be prevalent.

Clinical assessment and diagnosis

® Palpable gynaecomastia is common in otherwise healthy males but the palpable breast tissue is generally <5 cmin diameter.

Prognosis

® Most cases settle with withdrawal from exposure.

Health surveillance
Periodic medical examination is indicated where pharmaceutical workers may be exposed to sex hormones despite workplace control measures.

Medical management

® |f occupationally acquired withdraw from exposure.

® |f gynaecomastia fails to settle following withdrawal from exposure to drugs, surgery may be necessary.
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Chapter 15

Haematological Disorders

Bone marrow aplasia

Causal exposures/industries

® |onizing radiation: acute (usually accidental) exposure to a dose of ionizing radiation above ~0.2 sieverts (Sv) produces marrow hypoplasia/aplasia as a
deterministic (dose-related) effect.

® Nuclear industry
® Medicalradiography and nuclear medicine

® [ndustrial radiography

® Benzene: chronic exposure above approximately 50 ppm produces a range of haematotoxic effects including marrow suppression.

® Rubber and shoe industries
® Plastics production
® Explosives production

® Motor vehicle repair.

Clinical features

Haematopoietic stem cell hypoplasia leads to peripheral blood cytopenias. The clinical features vary according to the severity of stem cell suppression, and
the celllines that are affected (erythrocytes, leucocytes, and platelets), but include combinations of the following.

® Anaemia

® Fatigue

® Dyspnoea
® Neutropenia/lymphopenia

® 1 Incidence of bacterialinfections
o Thrombocytopenia

® Petechiae and ecchymoses
® Gingival bleeding

® 1 Risk of serious bleeds, e.g. renalor Gl.

Radiation exposure

® Following acute exposures, the peripheralblood lymphocyte count falls within 24-48 hours (because of rapid celldeath). Other celllines are not
destroyed immediately. Although unable to divide, damaged neutrophils and platelets can survive for up to 2-3 weeks, and red cells for up to 100 days.
Therefore there is a variable delay of 1-3 weeks before pancytopenia develops because of failure of replacement from marrow stemcells.

e Treatment for victims of serious exposures is intensive multi-system support, transfusions of red cells and platelets, and management of acute
infection with appropriate antibiotics. In severe cases, erythropoietin and colony-stimulating factors (e.g G-CSF, GM-CSF) are used to facilitate stem
cell function. Bone marrow transplantation is possible, but the success rate is very low.

® Prognosis depends on the dose.

® Adose of 21 Sv has a fatality rate of at least 10%. At <1 Sv recovery from a nadir in peripheral blood counts at 4-6 weeks is usual. Normal blood
counts are re-established 2-3 months after the exposure incident.

® Adose of 3-4 Sv has a 50% fatality rate at 30 days post-exposure.



Prevention

Prevention is through fastidious regulatory controlof exposure, including control of the working environment and work practices, and workplace exposure
limits (see pp. 22, 576).

Health surveillance

® |onizing radiation: ‘classified’ workers under the lonizing Radiation Regulations (personal exposure >6 mSv), or three-tenths of any other exposure
limit) require baseline medical assessment plus periodic reviews (usually annual) of dosimetry results and sickness absence records (see p. 576).

® Benzene: appropriate health surveillance for benzene would be a health record, as described in the COSHH Regulations. Routine periodic screening of
haematological indices is probably inappropriate with adequate risk controls.

Relevant legislation

® The folowing are reportable under RIDDOR:

e blood dyscrasias that are attributable to ionizing radiation

® benzene poisoning.

e The approved dosimetry service should be informed in the event of a radiation accident.

Anaemia

Anaemia can be caused by a number of (acute or chronic) occupational exposures, and by a number of different mechanisms including impairment of haem
synthesis, marrow suppression, and haemolysis. Marrow suppression and haemolysis are covered on pp. 364 and 370.

Impaired haemoglobin synthesis

Exposures/industries

® |ead is the classical occupational exposure associated with impaired haemoglobin synthesis

® |ndustries

® |eadsmelting
® Battery manufacture
® Demolition

® Glass making.

Mechanism

® |Lead, through its high affinity for binding to sulphydrylgroups, inhibits important enzymes in the haem synthesis pathway (see figure 15.1).

Clinical features

® Mild anaemia, which may play little or no part in the fatigue that is commonly associated with lead poisoning
® Associated features include palsies due to peripheral neuropathy, arthralgia, and (rarely) confusion due to encephalopathy,
® The characteristic finding on investigation is basophilic stippling of erythrocytes on a peripheral blood film.

® Blood lead levels >80 pg/dL

Prevention

Prevention is by substitution and exposure control. See p. 572 for lead.

Health surveillance

Statutory surveillance includes baseline, and periodic screening (intervals are specified by individual susceptibility (e.g. women and young people) and
exposure level). See p. 472 for health surveillance for inorganic lead.



Compensation

Anaemia with haemoglobin <9 g/dland a blood film showing punctate basophilia is prescribed (C1(a)) for Industrial Injuries Disablement Benefit in those who
are exposed to lead.

Relevant legislation
Lead poisoning is reportable under RIDDOR.
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Fig. 15.1 Haem synthesis

Methaemoglobinaemia

Methaemoglobinaemia arises when the ferrous iron moiety in haem is oxidized into the ferric form. The consequence is a decreased oxygen-carrying
capacity of haemoglobin. It can be caused by a number of acute occupational exposures.

Causative agents

® Ferricyanide

e Bivalent copper

e Chromates

® Chlorates

® Quinones

® Dyes with a high oxidation-reduction potential

e Nitrite, often used as a preservative, is one of the most common methaemoglobin-forming agents

® Aniline dye derivatives.

Clinical features

® (Cyanosis

® Dyspnoea

® Headaches and dizziness
® Muscle weakness

e Peripheral blood film shows mild anaemia and erythrocyte abnormalities (Heinz bodies and punctate polychromasia).

Individual susceptibility

® Hereditary methaemoglobin reductase deficiency.

Treatment

Acute treatment is with methylene blue (methylthioninium chloride), administered by slow |V infusion. Management of acute poisoning is covered in detail
on p. 834.

& Methylthioninium chloride may cause brisk haemolysis in those with glucose-6-phosphate dehydrogenase (G6PD) deficiency.

Relevant legislation

Acute poisoning with a nitro-, chloro-, or amino- derivative of benzene is reportable under RIDDOR.

P.370

Haemolysis
Haemolysis is the process of premature red blood cell destruction.

Clinical features and treatment

® Acute

® Haemoglobinuria, jaundice, and abdominal pain
® Methaemoglobinaemia and methaemoglobinuria
® Complicated by anuric renal failure

® Exchange blood transfusion is life-saving in severe cases.

e Chronic



® Anaemia

® Reticulocytosis due to 1 red cell production is the hallmark of haemolysis.

Exposures

® Arsine gas
® |ndustries: micro-electronics industry (semiconductor manufacture), metal smelting, plating, galvanizing, and soldering
e Effects occur with acute poisoning at exposures >3 ppm for several hours, or >20 ppm for <1 hour
e Chronic low-level exposure can cause anaemia with mild 1 bilirubin
e Diagnosis is based on history of exposure and 1 urinary arsenic.
® Naphthalene
® |ndustries: manufacture of plastics and dyestuffs, mothballs, biocides for the wood industry
e (Can precipitate haemolysis in individuals with G6PD deficiency.
® Rare occupational exposures associated with haemolysis include:
® Potassiumchlorate
® Pyrogallic acid

e Stibine gas (rare accidental exposure).

Prevention

Prevention is by substitution and exposure control.

P.372

Haematological malignancies
Leukaemias

Exposures
Two exposures have a well-established association with leukaemia.

® |onizing radiation: leukaemogenesis is a late stochastic effect of ionizing radiation (no dose threshold for the effect). The folowing have been noted in
excess among radiation workers.

® Acute myeloid leukaemia (AML)
® Acute lymphoblastic leukaemia (ALL)
® Chronic myeloid leukaemia (CML)

® Benzene

® Acute myeloid leukaemia (AML).

Other exposures (or job/industry used as a marker, but with the exact exposure unclear) have been implicated with smallincreases in leukaemia risk. Most
studies have been small, and in many there is a problem with confounding by benzene exposure.
® Possible 1 leukaemia risk

e 1,3-butadiene

e Ethylene oxide.

Clinical features
Presents with a combination of anaemia, bleeding, and infection.

Compensation
Acute non-lymphatic leukaemia is prescribed (C7) for Industrial Injuries Disablement Benefit in those who are exposed to benzene.



Lymphoproliferative disorders

Exposures

® |onizing radiation. The following have been noted in excess among radiation workers, and are late stochastic effects:

e multiple myeloma

e non-Hodgkin's lymphoma.

Clinical features
Presents with anaemia or local mass.

Treatment and prognosis of haematological malignancies

Treatment is complex and beyond the scope of this book. However, the usual approach includes chemotherapy regimes + radiotherapy + bone marrow
transplant. The prognosis for treated acute leukaemias has improved significantly in the past 10 years.

Prevention
Prevention is through exposure control. See lonizing Radiation Regulations (p. 576).
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Chapter 16

Medically Unexplained Occupational Disorders

Post-conflict illness in military personnel

In the aftermath of every major conflict over the past century, some returning personnel have complained of ill health. Some have symptoms of physical
origin, and others of psychiatric disorder including posttraumatic stress disorder (PTSD) (see p. 352). However, there is a third group characterized by
vague and non-specific symptoms, for which (despite extensive investigation) no cause is found. Different names have been ascribed to this third group,
including Agent Orange syndrome and Gulf War illness. These illnesses share many common features. There are also similarities with other medically
unexplained symptoms, including chronic fatigue syndrome, multiple chemical sensitivity syndrome, and neurasthenia. All groups have definitive health care
needs.

Gulf War illness

Gulf War illness affecting the veterans of the Arabian Gulf Conflict of 1991 has been extensively investigated, with over $300 million of funds from the US
and UK governments. Despite extensive study into possible links with vaccinations, depleted uranium exposure, oil well fires, and exposure to pesticides or
other chemical agents, no definitive cause has been found. However, the following lessons have emerged, and are pertinent to other post-deployment
conditions.

® |n general, military populations are healthier than civilians—healthy warrior effect.

® More than a decade after deployment, some Gulf War veterans stil suffer ill health. However, the same symptoms and groupings are seen in non-Gulf
veterans controlgroups. There appears to be no unique Gulf War syndrome.

® Although the condition persists some 15 years after exposure and many veterans remain ill, in general they appear to be getting better gradually.

® Gulf veterans are 2-3 times more likely to have symptom complexes including multi-focal pain, fatigue, cognitive or memory problems, and psychological
distress. Most of these individuals do not meet criteria for established psychiatric illness.

® Although there is a raised incidence of PTSD in Gulf War veterans, as in other conflicts, it is not elevated to the degree that could explain the overal
increase in illhealth. Common symptoms include tiredness, headaches, lack of concentration, memory loss, and numbness.

® Thorough medical examination, including physical, physiological and psychological testing, has revealed no major abnormalities
® Reported health is worse for lower ranks and after retirement.

® |n contrast with controlgroups, Gulf War veterans report more of every hazard and recall exposure to more of these over time. Those who are in good
health recall fewer exposures.

® There is no evidence of an excess of malignancy, birth defects, or increased mortality.

Management of post-conflict illness
® Adetailed history, examination, and investigation should be taken to detect the presence of any organic disease. Treatment should be appropriate to
the findings, and any patient with a known clinical disorder should be referred promptly to the appropriate secondary care consultant.

® Enquiries about stress-related symptoms should be handled with care, to avoid any impression that the individuals symptoms are being dismissed as
psychological. However, it is worthwhile exploring patient's beliefs with regard to the aetiology of the condition.

® |f necessary, a follow-up appointment should be used to:

e discuss investigation results
e give the physician an opportunity to review the literature

® counselthe patient over any subjective concerns.

® In the UK, the Gulf Veterans Medical Assessment Panel (GYMAP) provides a specialized referral facility for investigation of any deployment-related
problems in respect of the 1991 and 2003 Gulf conflicts. Allregular and reserve service men, servicewomen, and MOD civilians who participated in
these operations are eligible to attend.

Further information and guidance

« Information about Gulf War veterans issues:

http://www.mod.uk/



http://www.mod.uk/

« US guidance on medical management can be obtained from

http://www.deploymenthealth.mil

Sick building syndrome

The termsick building syndrome (SBS) was first used in the mid-1980s to describe an ill-defined collection of symptoms that are typically reported by
clusters of workers who are located in the same building. Despite substantial research interest, the cause of the syndrome has not been fully explained.

Epidemiology

® More common in women

® More common at lower end of the organizational hierarchy.

Reported symptoms
These are usually mild, but can lead to significant impairment of performance.

® Headache

® Fatigue

® Dizziness

® Nausea

® Eye soreness and dryness

® Upper respiratory tract (nose, throat) symptoms
® Skin rash/redness

® Generalized pruritis

® 1 Rate of respiratory infections.

Possible causative factors

Many causal factors have been proposed. Among the factors listed below, some have been associated with SBS in epidemiological studies. Most have a
plausible link to some of the common symptoms, but none have been proved to be the cause of the syndrome at low-level exposure.

Physical and environmental factors

e Humidity: either excessively high (encouraging mould formation), or excessively low (leading to drying of the mucous membranes)
® Excessively high temperature

® Air conditioning: associated with microbial contamination, exotoxins produced by contaminating organisms, biocides

® Poor lighting

® Nuisance dusts.

Chemicals

e Formaldehyde: ubiquitous in office environments; ‘off-gassing’ from furniture, carpet adhesive, and other fixtures made of particle board.

® Volatile organic compounds (VOCs): many are known irritants at high exposure levels. Some have low odour thresholds, thus contributing to the
perception of poor air quality (irrespective of actual health effects).

e Nitrogen dioxide.

e (igarette smoke: passive smoking may have been a factor in the past, but smoking in public buildings is no longer permissible by law in the UK.

Bio-aerosols


http://www.deploymenthealth.mil/

® Airborne particles comprising or contaminated with bacteria, fungi, or mites.

Psychosocial factors

® Low controlover work
e |nsufficient or excessive demands
® Low job satisfaction

® Poor support.

The syndrome is likely to have a multifactorial aetiology with contributions from more than one of the factors listed above. Mechanisms are unclear, but
might include allergic (immune-mediated) or non-allergic (non-specific inflammatory, or directly toxic) reactions.

Management

e Optimize physical environment
® Attention to standards of lighting, temperature, humidity
® Alow adequate personalspace to work

® Regular cleaning to minimize nuisance dust
® Address known risk factors for stress (see p. 168).

® Promote good industrialrelations and communication

® [ncrease controltdemand ratio where possible

® |nvestigate specific issues, e.g. odours.

Further information and guidance

How to Deal with SBS (HS(G)132). ISBN 0717608611.

Karoshi: death from overwork

The concept of ‘karoshi’, or death fromoverwork originates in Japan and refers to sudden death in workers believed to have been caused by very long
working hours. There is limited research evidence to support this belief, at least in those suffering acute myocardialinfarction (Ml).

The family of a worker whose death is accepted by the Worker's Compensation Bureau (part of Japan's Ministry of Labour) as being due to karoshi is
eligible for compensation. These deaths may be due to a number of conditions as listed below.

Karoshi is not a concept widely recognized in the West. However, there are overlaps between the beliefs that sudden death may be due to overwork and
the increasing body of research that suggests a link between work demands and cardiovascular mortality. There is some evidence to support both
Karasek's job strain model' and Siegrist's effort-reward imbalance model as models that may explain a proportion of deaths from cardiovascular disease.

Epidemiology

Japan's Ministry of Labour compensates about 20-60 deaths from karoshi each year. Some authors estimate that up to 10 000 deaths in the 20-59 year-old
age group may be due to karoshi. Robust estimates of incidence are lacking. Two Japanese case-controlstudies have shown increased odds ratios for
acute MI in workers working >11 hours/day or >60 hours/week, respectively.

Causes of death

® Subarachnoid haemorrhage
® Cerebralinfarction

® (Cerebralhaemorrhage

® Heart failure

® Myocardialinfarction.

Relevant legislation



In an effort to prevent Karoshi, the Japanese government issued guidance in 2002 that employees should not work more than 45 hours overtime per
month.
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Chapter 17

Operational Issues

General principles of OH services 1: aims and focus

Aims
OH is concerned with the interaction between work and health. Unlike much of medicine, where the individual patient is the focus, OH is concerned with
the health and welfare of four (overlapping) categories of people:

e the workforce as a group or population
® individual workers or prospective employees
e the employer's customers or clients (product or service safety)

® the local population (environmentalissues).

» The population perspective is central to understanding OH practice.

Proactive versus reactive

Occupational medicine is, essentially, preventative medicine practised in the workplace. Increasingly, established OH services are turning their attention
to the need to promote health and foster wellness within their workforce. Although services must be reactive to unforeseen problems in the workplace,
the aimis to anticipate and prevent work-related il-health wherever possible.

Impartiality

Occupational health professionals have a dualresponsibility for advising both the employee(s) and the employer. This is a fundamental difference between
occupational medicine and other specialties, in which the doctor or nurse is primarily responsible for providing care or treatment. In an environment
where employer, employees, and their representatives may be adversarial, the OH professional must remain fastidiously impartialin order to be effective.

» The dual responsibility must be understood and respected by all parties. This central principle is often misunderstood and its importance in achieving
effective OH practice cannot be overemphasized. Therefore OH professionals are advised to explore and correct perceptions of the OH service held by
the key players at appropriate opportunities.

Status of OH advice

In health and safety law, the ultimate responsibility for protecting the health and welfare of the employees and the public rests with the employer.
Managers may choose whether to take, and how to implement, OH advice. Therefore, rather than instructing the employer, the OH professional seeks to
influence key decision-makers (management and trade unions) regarding health and safety issues. This is best achieved by seeking ‘buy-in’ from the top of
the organization downwards. The approach will be most effective if the OH professionalis well respected by all the key parties.

1
‘\m OH professionals should try to remain impartial (preserving good relationships even if managers ignore advice), but should ensure that the
responsibility for accepting risk has been taken at an appropriately high levelin the management hierarchy.

Trade unions

Although some industries or companies are non-unionized, many organizations have a unionized work force. Depending on the prevailing organizational and
industry culture, such bodies may be very influentialand their support can be crucialin developing OH services. Trade unions have a legitimate interest in

their members' welfare. However, the same principles of medical confidentiality hold whether or not a union representative is involved in issues concerning
individual members.

General principles of OH services 2: key activities

Traditionally, OH activities have been classified under two main headings:

e The effect of work on health

e The effect of health on work.

The effect of work on health: preventing work-related ill health

» The important underpinning principle is that occupationalillhealth is prevented by a proactive cycle of risk assessment, risk reduction, and review.



® The classical occupational diseases of the industrial age are becoming less common in the developed world. This is due in part to improved health and
safety practice, but also to increasing mechanization and a reduction in exposure to hazards. However, there is no place for complacency; many of

these diseases remain in developing countries.
® Work-related illnesses stillrepresent a significant proportion of sickness absence in developed countries.

® The workplace is often one of a number of interacting factors. Many musculoskeletal or mental health problems are multifactorialand may have a
substantial psychosocial component. It can be difficult to disentangle the chronology and relative contribution of workplace and non-work factors.

® Occupationaldemands may also aggravate or sustain existing ilness.

The effect of health on work: fitness for work

» The important underpinning principle is that work is ‘healthy’, and is a positive aspect of overall health and well-being.

Advice about fitness for work can be divided conceptually as folows.

Context

® Pre-employment or pre-placement
® [ntra-employment
e folowing an episode of ill health
e folowing a change to job or exposures
e following/during long termsickness absence

e to informthe management of short termsickness absence.

Timescale

e Short-term: temporary rehabilitation programme with the finite endpoint of achieving a return to normal work (hours and tasks)
® Long-term: permanent adjustments to hours or tasks

Context and timescale are not mutually exclusive, but are important dimensions in a conceptual framework for fitness for work. The framework
summarized in the box opposite emphasizes the important hierarchy of advice, the broad aims of which are:

® to maximize the potential for maintaining gainful employment
® to minimize any health risks to the employee

® toview ill-health retirement as a last resort after all options for maintaining employment have been explored.



Assess health and job requirements objectively

Consider adjustments to the current job* 1

e Alter hours (number or distribution)

e Alter tasks {change the way the
job is done or restrict from
certain activities)

o Alter supervision (additional
support, different accountability)

¢ Provide training

——P Review
A

* This is not intended to be an exhaustive list,

Adjustments are required in some cases under the
Drisability Discrimination Ad 1995, but the same
principles are applied to all cases as a matter of good
OH practice.

Consider redeployment to an alternative role

Consider ill-health retirement

Fig. 17.1 Framework for advising about fitness for work

The OH team

Roles and overlap

Occupational health is a multidisciplinary specialty that draws on the complementary skills of a number of professions. Each of the distinct professional
groups have different portfolios of expertise. They may have different approaches that are influenced by their background and training. However, there
is substantial commonality of experience between professional groups, and potential for overlap between the roles. This can be a positive strength of OH
teams, but does require mutualawareness and respect if the teamis to operate effectively.

® The arrangement and interaction of roles within the OH teamis likely to be influenced by (for example):

e the model of OH service delivery in which the team operates (see p. 388).

e the size, configuration, and service requirements of client organization(s)

e the mix of hazards, and the degree of specialist knowledge required to assess them
® availability of manpower in the various OH professional groups

® local, historicalor industry precedent

e individual personalities and attributes

® legalrequirements

e the prevailing OH market.



There is no fixed or typical configuration for an OH team. Provided that role definitions are clear, and overlaps and gaps are managed sensitively, any
model can be successful. Some of the advisory and clinical assessment roles described below can be undertaken by (appropriately trained) OH physicians or
OH nurses.

Occupational physician (OHP)

® An occupational physician is a doctor who specializes in occupational medicine. In organizations with a small OH service the OHP may act as part-time
medical support to a nurse-run service. In other services the OHP may be the service manager, with overall responsibility for occupational health and
(sometimes) safety.

® An OHP's clinical work includes sickness absence assessments, health surveillance, and giving advice on adjustments and rehabilitation for il, injured,
or disabled workers.

® Workplace visits, advice on risk management, attendance at safety meetings, meetings with managers and trade unions, and policy writing may also
be undertaken.

e Some OHPs have a largely managerial function. They manage an occupational health service, setting overall strategy, policy, and procedures for others
to folow. This role may cross national boundaries and involve the management of health professionals from varying backgrounds.

® |deally, all OHPs should have input to audit and quality assurance.

Occupational health nurse (OHN)

e OHNs may work in isolation in single-handed services, or within a larger occupational health service.

® Some nurses working in industry may not have had any formal training in occupational health nursing and can be professionally isolated. Such nurses
may filla limited role, providing a treatment roomservice, immunizations, and basic (non-statutory) health and pre-employment screening.

e Trained OHNs, often called occupational health advisers (OHAs), may be involved in an extended range of professional activities including pre-
employment and sickness absence assessments, health surveillance (e.g. screening audiometry, respiratory surveillance, skin inspections), drug and
alcoholscreening, workplace monitoring (e.g. noise, chemicals), advisory role in risk management, health promotion, counselling, and first aid training.

® Some OHNs have a largely managerialrole. They may lead OH departments, contracting in OH physicians where required for specific work.

Other OH team members

® QOccupational hygienist

® Specialists in assessing and monitoring workplace exposures.
® Their role is described in detailon p. 624.

® Relatively few organizations retain the services of a full-time occupational hygienist, and many hygienists work in consultancies or as independent
contractors.

® Counsellor

® Many occupational health services provide in-house staff counselling or have contracted with an employee assistance programme (EAP) that
employs counsellors and occupational psychologists.

e While some counsellors may be qualified psychologists, this is not an occupational requirement.
® Ergonomist

® An ergonomist specializes in fitting the task to the human, and may be involved in assessing and advising on tasks, processes, products, and work
systems.

® |deally, an ergonomist's advice should be sought at the process or plant design stage in an effort to design out potential problems.

® As with occupational hygienists, ergonomists are generally found in large organizations or working on a consultancy basis.

® Health and safety adviser or manager

® Fire safety specialist

® Manual handling adviser

® Physical therapist

® Health promotion specialist

® Business/finance adviser

® (Clericalsupport (including specialist medical secretaries)
® Screening technicians (non medically qualified)

® Environment specialists.



Models of OH services

Models of OH provision are influenced by many changing factors, including legal requirements, the economy, the nature of risks, and political priorities.
The modelis informed by the purpose of services, and continues to evolve.

® |n 1998 the World Health Organization defined the purpose as the ‘promotion of health and maintenance of workability’.

® |n Scotland the Healthy Working Lives strategy aims ‘to maximise the functional capacity (physical, mental, social, spiritual) of the working age
population’.

® In The Netherlands, the politicalinitiative to move the responsibility for sickness absence benefits to employers led to models that were focused on the
evaluation and control of sickness absence.

Factors that influence OH service models

® |egal: in some countries the model may be prescribed (e.g. Germany, Italy, Austria).

® Risks and type of industry: treatment and primary care will be included in countries or locations with poor access to health services. The services that
are needed by an office population in a large city will require a different skill mix to those in a steel foundry or shipyard.

® Priorities of the service purchaser: these may include health surveillance, sickness absence controland rehabilitation, and workplace health promotion
depending on the priorities and profitability of the enterprise.

® Resources and manpower availability: in some countries the discipline of OH nursing is not well developed or recognized; in others there may be few OH
physicians.

e Extent of multidisciplinary working: services may be monodisciplinary (e.g. a doctor or nurse working independently) or, more commonly, two
disciplines, when a team consists of OH physicians and nurses.

® |Internalservices: the OH professionals are employed by the enterprise.
e Externalcontracted services: the enterprise buys in services froma commercial provider or local group service.

® Government-funded services, e.g. for smalland medium enterprises (SMEs).

Rationale for OH models

OH delivery requires a multidisciplinary effort, with close cooperation between health and safety, occupational hygiene, ergonomics or other specialists,
human resources, and legal advisers. Where the OH professionals are not an integral part of a multidisciplinary team, it willbe necessary to liaise with
these other disciplines. OH services which do not have close operational links with other professionals are more likely to undertake inappropriate health
checks and health surveillance.

Much OH provision is determined by the perceptions of the enterprise or employing organization. An organization that has financial problems is more likely
to focus on the control of sickness absence, while a profitable organization (with low absence) may invest more in health improvement.

Table 17.1 Advantages and disadvantages of the different models

Model Advantages Disadvantages

Single OHP or
OHN

Difficult to maintain clinical competence and

Auton . ..
utonomy establish clinical governance

May do more health examinations than
OHP and OHN Teamwork Appropriate use of resources necessary Issues about adequacy of the risk
assessment process

Can become institutionalized and inward

In-house OH Understanding of the organization's needs Knowledge of boking: & find d tual

service other members of the extended OH team oking; (0ss of Independence (actualor
perceived)

Group OH

service: May have critical mass of resource and experience of May experience shareholder pressure for profit

providing different sectors More likely to have quality assurance maximization, which can distort advice given to



services to a processes if in a contracting situation with large commercial organizations May not be multidisciplinary, and
number of enterprises have blind spots in provision
enterprises

Potentially the best model, if wellintegrated and there is
Multidisciplinary good teamwork Should be able to give the most appropriate
service advice to a client organization, i.e. advice not subject to the
bias of a dominant professional group

Difficult for SMEs, micro-enterprises, and home
workers to access such services unless provided
within the public sector

Current and future developments

Recent years have seen the decline of large within-company models of OH provision, and a growth of alternative models including contracted-in services.
Many countries have strategies to address the lack of access to competent OH advice for many workers and employers in the SME sector (<250
employees). Across the world, OH services for this sector are very variable, and are generally inadequate. This has led to parallel developments in the
countries of the UK. In Scotland the Healthy Working Lives service provides free OHS telephone advice, access to a workplace visit and advice, and third-
levelaccess to OH advice. In England the Workplace Health Connect pilot is evaluating similar provision.

One of the most highly developed models of OH provision is in Finland, which has a network of regional centres and high levels of coverage of the
workforce.

Managing OH records 1: electronic record systems and security

Electronic records

Most occupational health services are now computerized, even if this is only a free-standing desktop computer used for word-processing medical reports.
Larger OH services may have made significant investments in information technology (IT) and their security is critical to the continued success of the OH
service.

® Although IT security can be viewed in the narrow sense of hardware theft, protecting data is arguably more important.

® Just as access to written OH records should be restricted, so data on an IT system must be protected. This is particularly important where the OH
service uses an organization-wide IT system.

® Note that medicalinformation is deemed to be especially sensitive data by the Data Protection Act 1998, and particular care is required to protect it.

Physical security

e Threats to the physicalsecurity of computer hardware may arise from theft, fire, flood, power surges, or accidental damage.
e AUIT hardware (monitors, printers, CPUs) should be security marked and kept on an asset register.
® An uninterruptible power supply should be provided.

e Building security should be at a level proportionate to local crime levels and the likely impact of loss of IT equipment on the OH service This may include
the provision of alarm systems, floodlighting, security patrols, etc.

Software security

® |oss, corruption, theft, or unauthorized access to data should be guarded against.

e Data should be backed up to a remote server on a daily basis, or saved on a detachable hard drive and stored in a fireproof safe. Small operations may
be able to use CDs or other IT storage media to back up files. Ideally, these should be stored in a separate building.

® Data back-ups should be checked for integrity, in case the back-up data is itself corrupt.
® Alldata should be password protected and the passwords should be regularly updated.

® Passwords should not be written down, nor should computer user names be shared.

o Networked IT systems should have varying access levels, defined by operational need.

® |Tsystems should provide an audit trail to identify unauthorized access, or attempts to access sensitive OH data. (Often the greatest threat to data
security comes from within an organization.)

® |Tsupport staff, whether in-house or contracted to an OH department, should be asked to sign a confidentiality agreement.

e Increasingly, smart cards' are being employed to record health and safety data. Such cards require several layers of security to restrict access to
data and to prevent unauthorized changes to existing electronic records.




Computer viruses

e AlLIT systems should employ virus protection software to prevent computer viruses from compromising system operations.
® Virus software must be kept up to date.

® |Tsystems that connect to the Internet are especially vulnerable to infection with computer viruses, and this can lead to service loss for extended
periods.

® Unauthorized use or installation of pirated software may compromise IT security by introducing viruses, and should be forbidden.

IT policy

It is advisable for OH departments to have a written IT policy that covers the use of computer technology. This should cover the security issues outlined
above as well as access to and use of stored data.

Managing OH records 2: security, transfer, and archiving of records

There are both legaland ethicalissues around the security, transfer, and archiving of medicalrecords. The General Medical Council (GMC), the Faculty of
Occupational Medicine, the British Medical Association (BMA), and the National Health Service have allissued guidance on confidentiality. Concerns around
confidentiality are a recurring issue in occupational medicine. OH professionals need to be aware of the many ways in which confidentiality may be
compromised. Personal health information is held to be especially sensitive data by the UK Data Protection Commissioner.

Security of OH records

® Allcontacts between an employee and an OH service should be recorded in the employee's OH record.
® The medicalrecords should be securely stored in a lockable cabinet or room.

® Access to OH records should be restricted to OH staff.

® Al OH staff should sign a confidentiality agreement.

® |t is unethicalto allow access to OH records to non-OH staff such as personnel managers.

Transfer of OH records

e Companies may outsource OH services, change the OH provider, or go out of business. Independent occupational physicians may retire or change
jobs. In allthese cases, OH records will need to be transferred to an individual or organization that is in a position to maintain them for the
appropriate period (this may be 50 years after the last entry in the records in some cases, e.g. ionizing radiation records).

e The Faculty of Occupational Medicine publication Guidance on Ethics for Occupational Physicians provides guidance on the transfer of OH records.

® When it is proposed that OH records are to be transferred, employees should be informed and given the opportunity to request that their OH notes be
archived rather than transferred.

® Where an organization closes, it may be appropriate to issue the OH records to the individualor (with their consent) their GP. In some situations,
statutory records may be offered to the HSE for retention (again with the employee's consent).

Archiving

® Employees leave, are dismissed, or retire, and over time the number of inactive OH records held by an OH service willincrease. Inactive files occupy
valuable storage space. They can make it difficult for administration staff to locate current OH notes. As a result, all OH services need to have in place
a standard operating procedure for archiving OH records.

® Archives may be held on or off site. However, it is important that archiving medicalrecords does not compromise medical confidentiality.

® Readily accessible records detailing the location of allarchived notes should be maintained. The location of records should be tracked to avoid the loss
or misfiling of records.

® OH notes may need to be abstracted at a later date froman archive for a number of reasons, e.g. legal action, audit, or re-employment.

Quality and audit in OH practice 1: general principles

OH practice is naturally embedded within enterprises, or is supplied under contract. It faces scrutiny by purchasers, users, and enforcing authorities,
who all wish to see evidence of compliance with standards. Standards can be derived from a number of sources, such as:

® the purchaser of services (e.g. contract specifications)
® the professional body (e.g. good OH practice guidelines)

® the statutory enforcing authority (e.g. standards for legal compliance).



Allorganizations are constantly striving to improve the efficiency of their operation, and also that of their suppliers of services. OH professionals must be
able to show benefit, constantly seek to justify and improve what they do, and demonstrate the use of evidence-based best practice guidelines.

Quality
Definitions

® ‘The degree and standard of excellence’

e ‘Fitness for a purpose’ (Juran)'

Customer-driven quality

This is a useful approach which ensures that the OH service meets the needs of its customers. It first requires that the customers are defined. There are
many who could be considered as customers or stakeholders, and they all have different (realor perceived) needs:

® service purchaser

® patients or clients

® legislative bodies

® trade unions

® other health care professionals
® insurance companies

® pension fund trustees.

The aimis to build a complex provider-client relationship, through which the needs of the many stakeholders can be addressed. This should not be an
entirely reactive process. Many of the stakeholders and customers of OH services may be ignorant of the range of services available, and each will have a
different perspective. The art of OH service practice is to meet the needs of the individual client (or patient) while at the same time taking into account
the needs of the organization in which they work. To be successful, the OH professional must engage in a continuing educational dialogue with the various
stakeholders of the service.

Quality improvement

Excellence in OH practice is not an endpoint, but is a continually moving target. Therefore the pursuit of excellence requires continuous improvement.
Juran suggested that up to 40% of allactivity involved correcting
individual or system failures. Quality principles provide a mechanism for continualimprovement which requires:

e awareness of the need for improvement
® a3 willingness to improve
® aproduct or service

® measurements.

Quality assurance

Quality assurance encompasses all the planned and systematic activities needed to demonstrate that the OH service is meeting allits defined standards
and customer requirements. It includes processes:

e to eliminate faults

® maintain consistent performance.

Audit

The systematic evaluation of the quality and effectiveness of OH service is a professional obligation. Audit is the process of observing the practice and
comparing it against a defined standard. It may also be a high-level process used to undertake a needs assessment of an organization or review of an OH
service.

o How many of your employees are sick?

e Why are they sick?

® Who gets sick?

® How many accidents occur and what are the causes?

® Why do they retire?



® What do your people die from?

e What do you do?

® Do you have a mission statement?
® Do you have goals?

® Do you have specific objectives for this year?

Audit can be of the structure of an OH service, the processes it performs, or its outcomes. An audit willcompare practice against the standard as a means
of establishing whether the standard is met or, if not, informing the need for change in either the standard or the practice—the audit cycle. Audit is an
essential part of professional practice and is the tool which monitors and supports quality assurance and quality improvement.

44 Set standard

Irmplernent change Observe practice

Compare with
standard

Fig. 17.2 The audit cycle

Quality and audit in OH practice 2: systems and tools

Quality systems

A quality systemrequires that the OH service:

e defines its processes

® ensures that allstaff know and understand these

® ensures that the processes meet the needs of the customer
® reviews standards and procedures regularly

® improves continuously

® audits all the above regularly.

Measurements

Measurements are important in OH practice. However many organizations and individuals collect data of little relevance to health improvement, such as
the numbers of people seen and other activity analysis. The data that any occupational health service or OH professionalshould strive to gather are given
in Table 17.2. Outcomes are always more important than process measurements.

An effective OHS willbe able to demonstrate positive change in some or all of the following:

® attitudes, knowledge, or behaviour

® health status or self-rated health

e morbidity

o mortality

® occupational health process and practice

e effects on work organizations



External quality standards

Internationally recognized quality systems have developed to support the assessment and maintenance of quality in industry. Many organizations routinely
require that their suppliers of services operate a quality system, including externalaudit of their service.

Table 17.2 Data collection in OH
Outcome Source
Morbidity Sickness absence by location, occupation, function
Mortality In service, pensioners
Occupational disease Sickness absence by cause
Accidents and incidents Reported accident statistics
Health Health survey data
Stress Employee Assistance Programme data
Litigation Analysis of compensation claims

Examples of these are SO 9000 and the European Foundation For Quality Management (EFQM). These require that holders of their quality standard
systematically apply all the principles described on this and the previous page. Holders of a recognized quality standard will usually have some advantage
with potential customers over their competitors who do not. However, possession of a quality standard will not necessarily ensure that the OH service is
delivering the highest standards of occupational health and safety or clinicalservice.

Clinical governance

Clinical governance is defined as management's responsibility for clinical performance. This requires that managers of a service ensure that the highest
standards of clinical performance are maintained by the consistent development and use of:

® evidence-based guidelines (or consensus-based in the absence of evidence)
® appropriate and ethicalstandard procedures

e continuing professional development of clinical staff

® peer review of clinical performance

® monitoring of clinical outcomes.

Quality systems can encompass clinical governance processes. However, if the system does not apply to individual clinical performance, then separate
procedures for ensuring clinical governance must be in place for the individual clinician or larger clinical team.
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Chapter 18
Ethics

Ethical principles in clinical OH practice

Role

The occupational physician is a registered medical practitioner (RMP) whose professional practice is concerned with the interaction between health and
work. Their role is outlined on p. 386. Although general ethical principles (which would be appropriate for alldoctors) apply in occupational medicine,
special features of their role generate additional ethicalissues for occupational physicians. These include the following.

® Having a largely preventive or rehabilitative role, rather than the traditional therapeutic role of the GP, or hospital specialist

® Aneed to maintain an objective and impartial position between various groups, including the employee (and his/her GP), the employer, and others
(other employees, unions, local population).

Principles
The underlying ethical principles of medical practice (bio-ethics) for all RMPs, including occupational physicians are as follows.

® Respect for autonomy: competent adults may make decisions for themselves irrespective of the consequences to themselves
e Non-malfeasance: the doctor shalldo no harm
® Beneficence: the doctor shalldo good and act in the best interests of the patient

e Distributive justice: individuals are equal and should be treated fairly.

In the UK and Europe respect for autonomy is the predominant principle. These ethical principles are further specified by ethicalrules such as
truthfulness, respect for privacy, fidelity, and confidentiality.

Rules

Occupational physicians are bound by ‘the duties of a doctor’ and Good Medical Practice, published by the General Medical Council (GMC)." The Faculty of
Occupational Medicine (FOM) has produced a specific version Good Medical Practice for Occupational Physicians? that has been agreed with the GMC.
Occupational physicians are required to do the following.

® Revalidate in accordance with the requirements of the GMC. At the time of publication, the details remain uncertain but there may be additional
requirements for doctors who do not work in a managed health care organization recognized by the GMC. The Society of Occupational Medicine
Appraisal Scheme for Occupational Physicians may be a valuable resource for this group of doctors.

® Audit their work and demonstrate improvements in practice.

® Evidence-based working must be at the heart of their activities.

® Seek the views of their customers and clients and incorporate them.
® Have an effective complaints procedure in place.

® Ensure appropriate arrangements for clinical governance in their work.

Ethical guidance

United Kingdom

® Guidance on Ethics for Occupational Physicians is published by FOM. It is recognized by the GMC as an authoritative source of guidance and is used by

other occupational health professionals and lay people. m Faculty of Occupational Medicine (2006). Guidance on Ethics for Occupational Physicians
(6th edn) FOM, London. ISBN 1860162800.

e Ethicalguidance for alldoctors is also published in the UK by the British Medical Association. m British Medical Association (2003). Medical Ethics
Today (2nd edn). BMJ Books, London.



® Other health care professionals publish ethical guidance, such as the Nursing and Midwifery Council and the Royal College of Nursing. m Nursing

]
and Midwifery Council (2002). Code of Professional Practice. NMC, London. http://nmc-uk.org

[
® Royal College of Nursing (2005) ‘Confidentiality’, RCN, London http://www.rcn.org.uk/publications/pdf/confidentiality.pdf

® QOther non-health-care professionals, such as the Institute of Occupational Safety and Health, also produce ethical guidance.

International
® The International Commission on Occupational Health (ICOH) publishes guidance that is recognized world wide. International Commission on
Occupational Health (2000). International Code of Ethics for Occupational Health Professionals. ICOH, Singapore.

® The International Labour Office of the World Health Organization produces wide-ranging guidance for all those working in the field of health and
safety.

References

http://www.gmc-uk.org/index.asp

L

Faculty of Occupational Medicine (2001). Good Medical Practice for Occupational Physicians. FOM, London. ISBN 1860161588.

Confidentiality, consent, and communication

General principles

Patients expect, and occupational physicians must ensure, that:

® Personalinformation is kept confidential
® Information is not disclosed without the patient's consent (except as provided by the General Medical Council (GMC))
® Any disclosure of information is appropriate

® Any disclosure is the minimum required for the purpose.

Legal requirements
In addition to the ethical requirement, confidentiality is ensured by:

e Data Protection Act 1998 (see p. 604)
® Human Rights Act 1998

e Common law

® Access to Medical Reports Act 1988. This gives additional rights to individuals where an OH professional requests medical information froma doctor

who has provided the individual with clinical care. This is covered more fully on p. 606.

» Breaches of confidentiality may lead to action in the courts, by the GMC, or by the Information Commissioner.

Consent
In the setting of OH practice, consent may be required for:

® Preventative or therapeutic interventions (e.g. immunizations or treatment of poisoning)

® Assessment of risk to the employee or others (e.g. drug screening, assessment of immunity to infectious diseases)
® Health surveilance and biological monitoring

e Disclosure of confidentialinformation held by the OH department

® Acquisition of confidentialinformation by the OH department.


http://nmc-uk.org/
http://www.rcn.org.uk/publications/pdf/confidentiality.pdf
http://www.gmc-uk.org/index.asp

For consent to be ethically valid, it must be freely given by a competent individual who knows:

® What action is proposed
® By whom
® To whom

® The consequences of giving consent, both beneficialand adverse.
Consent may be:

® Given explicitly
® in writing
e oraly, in which case it should be recorded in the contemporaneous medical record

e |mplied: only used in obvious circumstances, such as a patient holding his/her arm out for the taking of a previously explained blood specimen.
Consent is freely given if no external pressure is put on the individual to agree or decline a particular course of action.

e The fact that there are consequences to a particular decision does not render the consent ethically invalid.

e The fact that an individual has to agree to an examination in order to gain a particular benefit (gain a pilot's licence or obtain an il-health retirement
pension) does not invalidate the consent.

Consent is valid only for the purpose for which it was given and may be withdrawn at any stage at which the change can be given practical effect (consent
to disclosure cannot be withdrawn after the disclosure has taken place).

Withholding consent

For assessment or treatment

If consent for risk assessment, health screening, or interventions is with-held, the consequences should be explained to the individual and recorded in the
contemporaneous OH record. The consequences willdepend on the situation, but might include refusal to give health clearance for particular activities or
jobs. The consequences of refusal to participate in screening programmes should be agreed in advance with employees' representatives.

For disclosure of confidential information
Confidential information may be disclosed without consent:

® By order of a court
® When required by a specific law
® To police, in the investigation or prevention of serious crime such as murder, rape, or terrorism

® When required by the GMC.

However, occupational physicians who disclose information without consent may be required to justify their decisions. It is prudent to seek advice from
professional colleagues or lawyers before taking such action. The individual must be informed about what information will be disclosed and to whom, and the
possible consequences.

Communicating the output from OH assessments

It is essential that the individualis informed of the content of any reports that are generated by the OH department, and agree to their release. This
applies even if the report does not contain sensitive or confidential medicalinformation. A copy of the report should be offered to the individual, and their
right of subsequent access should be explained clearly.

Further guidance

L

Faculty of Occupational Medicine (2006). Guidance on Ethics for Occupational Physicians (6th edn). FOM, London. ISBN 1860162800.

Ethics in business and medico-legal work



Business ethics

Globalization has increased diversity in the workplace and companies increasingly operate their own ethical codes and values. Doctors should follow sound
principles of business ethics where these do not conflict with their duties as a doctor.

® QOccupational physicians remain as registered medical practitioners and are subject, in the UK, to the rules of the GMC; the lack of a therapeutic
relationship in many activities does not absolve doctors working in business of their biomedical ethical responsibilities.

® Occupational physicians have a duty to promote health and well-being in the workplace regardless of geography.

o Commercial pressures can impact on occupational physicians but do not justify breaches of ethicalor legalrules.

® Occupational physicians must not contract for work outside their own or their organization's competence.

® Competitors must not be denigrated, and information gleaned by OH staff through their work should not be used for personaladvantage.

e Care must be taken that contracts or agreements for services do not contain unethical provisions such as a requirement to release confidential
medicalinformation to the employer.

® When services are being transferred, the occupational health and safety of client organizations and their workforces must take primacy over
commercial considerations.

Medico-legal work

Although occupational physicians are more accustomed than other clinicians to working in a three-sided professional relationship, work as an expert
witness raises particular issues.

® The expert witness is responsible to the court, not to the party who has funded the report.

® Independence and expert knowledge are paramount; any suggestion of patient advocacy willusually provoke a stern rebuke from the judge.
® Never stray outside your area of expertise.

® Expect to be challenged on your views; be prepared to produce evidence to justify your position.

® |egalreport writing and giving evidence in court requires particular skils; ensure you have the appropriate training. The Expert Witness Institute
provides training programmes for doctors (http://www.ewi.org.uk).
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Chapter 19

Policies

Health and safety policies

The purpose of a health and safety policy is to set out how an organization plans to conduct its business in compliance with health and safety law. It

expresses commitment to sustained improvement in the management of health and safety risk.

» Allemployers with more than five workers are required by the Health and Safety at Work etc. Act 1974 to have a written health and safety policy, and to

communicate it to employees.

Under

the Health and Safety Information for Employees Regulations 1989 employers must display a health and safety poster or provide leaflets containing

the information that workers need to know about health and safety.

Health and safety policy

» To be effective, a health and safety policy must have support at the highest level of the organization.

The prevailing culture should give supervisors and staff a clear message that health and safety is an important organizational priority. A comprehensive
and safety policy sets out organizationalintention, and explicit arrangements (who does what, and when) with respect to the management of health

health

and safety risk.

A health and safety policy should

Be signed (and dated) by the chief executive

Define responsibilities from the top of the organization down the management tree
Identify a director or senior manager responsible for health and safety

Describe the responsibilities of managers and supervisors

Describe the responsibilities of employees

Encourage the involvement of safety representatives

Define how health and safety issues will be communicated effectively

® At board level: health and safety on the agenda of all meetings
® To allstaff: toolbox talks/team briefing, newsletters, and circulars
Describe arrangements for:
® Monitoring and review of health and safety performance
e Audit of the effectiveness of the policy
Alocate appropriate resources to health and safety
Ensure the organization has access to competent health and safety advice
Commit the organization to review and revise the policy regularly, and set a date for policy review

Principles of health and safety management: ‘five steps’

The Health and Safety Executive describe five steps’ to effective health and safety management.

1. Produce a health and safety policy

2. Develop a safety culture through control, competence, cooperation, and communication

e (Control

Senior managers should lead by example

A senior manager should chair the health and safety committee
Alocate and communicate health and safety responsibilities
Company organizational chart

Clear job descriptions

Alocate appropriate resources (time, staff, finance)

Identify especially hazardous tasks or jobs, and ensure that these workers receive appropriate additional training



® Monitor health and safety performance against agreed standards
o Competence

® Recruit and train competent staff

® Provide or obtain specialist advice where required
e Cooperation

e Work with safety representatives and trade unions
® |iaise with contractors to manage health and safety

e Consult with staff on health and safety issues.
e Communication

® Provide information, instruction, and training to staff, including short-termor agency workers

® Make health and safety a priority issue

3. Planning and standard setting
4. Measure health and safety performance

5. Review and revise health and safety policy

Relevant legislation and guidance

1. Successful Health and Safety Management. HSG65. HSE Books, Sudbury, 1997. ISBN 0717612767.
2. Health and Safety at Work etc. Act 1974, Chapter 37. TSO, Norwich, 2003. ISBN 0105437743.

3. Management of Health and Safety at Work Regulations 1999. Approved Code of Practice and Guidance (2nd edn), L21. HSE Books, Sudbury. ISBN
0717624889.

Sickness absence policies

Allemployers should have a written policy, agreed between management and staff representatives, describing how the organization will manage absence
attributed to sickness. Well- managed organizations record and monitor sickness absence and act on their findings.

Purpose
To inform employees and managers about how the organization manages sickness absence.

Main requirements

The sickness absence policy should:

® Give a working definition of sickness absence.
® Describe the arrangements for recording and analysing absence rates in the organization (Bradford score, see p. 439).

e Define the roles and responsibilities of senior managers, the line manager, human resources (HR) advisers, OH service, and the employee in absence
management.

e OQutline employees' rights to sick pay. Discretionary sick pay (not to be confused with statutory sick pay (SSP)) may be withdrawn if the employer has
information that the employee could do some work, but does not return to work despite appropriate adjustments (check employee's contract allows
this).

e Enable the employer to seek a medical report with the employee's consent if there is no OH service.

® Describe the practicalarrangements to support ‘return to work’ programmes

e Rehabilitation plans should be mutually agreed between employee and employer, including any temporary adjustments to duties or hours of work.
e Pay arrangements during ‘phasing-in’ periods should be explicit.

® Monitoring and review of rehabilitation programmes should be planned in advance.

e Define basic training in sickness absence management for line managers.

Managers’ role



Senior managers

e Overallresponsibility for absence management strategy, ensuring fair and consistent implementation.

Line managers

Day-to-day absence management is a fundamental part of a line manager's role. The line manager should:

® Monitor their team's attendance records, compare with absence levels in other teams/departments, and manage individual cases proactively. The
Bradford score can be used to identify cases that require input (e.g. totalscore >500 or in top 10% of the distribution of scores for the department or
organization).

® Hold a brief informalreturn to work interview with allemployees following any sickness absence (regardless of duration). This is a supportive fact-
finding approach by managers. It should be clearly separate fromany disciplinary process in poor attenders.

e Refer to the OH department for medicalinput. Late referralto OH is associated with a poor prognosis for return to work. Therefore early referral,
ideally around 4-6 weeks after absence begins, should be encouraged. Ideally a referralformor letter should include:

e employee's details

® job description

® sickness absence record for last 2 years (causes and duration)
e specific queries to be addressed

e confirmation that employee has given informed consent to referral.

Role of the HR team

HR representatives have special expertise in managing absence. Their primary role is to advise managers on the correct and equitable implementation of
absence policies and associated procedures. They play an important part in helping to resolve disputes or poor relationships between employee(s) and
managers. HR representatives can be valuable in overcoming barriers to implementation of OH advice.

Role of the OH service
The OH professional aims to ensure that for allabsence referrals:

® medicalreasons for absence are assessed fully, whilst protecting the confidentiality of sensitive information
® both employer and employee receive impartial objective advice

® advice about adjustments to work are justifiable and appropriate.

Short-term absence

For practical purposes, short-termabsence is generally considered as a management rather than a medicalissue. However, frequent short-termabsence
can be caused or exacerbated by genuine underlying health problems. Therefore OH has an important role in identifying these, and bringing them to the
attention of managers and HR representatives so that they can be taken into account appropriately.

Employee’s responsibilities

Clarify employees’ responsibilities in the event of sickness absence.

® When to inform the employer if they are il

® Whom to inform—usually their line manager

® Requirement to maintain contact while off sick
® When to provide a self-certificate (SC1)

® When to provide a doctor's certificate (Med 3)

Further information

(8

Managing Sickness Absence and Return to Work. An Employers' and Managers' Guide, HSG249 HSE Books, Sudbury, 2004.
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http://www.cipd.co.uk/default.cipd. See absence management section.

L

Fit for Work: the Complete Guide to Managing Sickness Absence and Rehabilitation. ISBN 1903461715.

Health promotion policies

Purpose

The World Health Organization defines health promotion as the process of enabling people to increase controlover, and to improve, their health. The
Ottawa Charter for Health Promotion (WHO 1986) identified five priority areas for health promotion.

e Building healthy public policy

® (reating supportive environments
® Strengthening community action
® Developing personal skills

® Reorienting health services.

Many organizations and individuals contribute to health promotion including international bodies such as the WHO, government departments and agencies,
charities, health authorities, local health providers, employers, and the media.

Workplace health promotion

Workplace health promotion aims to take a holistic approach to health promotion at work by addressing occupationalillness and accidents while enhancing
well-being in the workplace. There are clear economic benefits for those employers achieving effective health promoting workplaces including reduced
sickness absence rates, improved morale, and a better public image. There are three main approaches to health promotion.

® The preventative medical approach focuses on medical determinants of disease. This approach can be further divided into primary, secondary, and
tertiary prevention of disease. Taking the example of ischaemic heart disease, smoking cessation would be primary prevention, cholesterol screening
would be secondary prevention, and cardiac rehabilitation would be tertiary prevention.

® The lifestyle approach focuses on improving the population's knowledge of what constitutes healthy behaviours, in the expectation that this will lead
to positive lifestyle changes.

® The social/environmental approach seeks to address the non-medical factors that influence health such as poor nutrition, poverty, low-quality
housing, etc. Health promoting workplaces would be grouped under this approach.

Workplace health promotion in the UK

The UK government's white paper Choosing Health has highlighted priority areas for lifestyle change in the interests of improving the public health. Key
areas include healthy eating, stopping smoking, sensible alcohol drinking, and exercise. The importance of OH professionals in promoting healthy
behaviours in the key areas within the workplace is explicit in the document.

® The Healthy Workplace Initiative (HWI) is sponsored by the Department of Health and HSE and aims to promote workplace health in England and Wales.

e Asimilar initiative in Scotland is called Healthy Working Lives.

Main requirements

® To be successfula workplace health promotion policy must involve all workers.
® The policy must have the active support of senior managers.
e The organizational culture should encourage employee participation.

® The draft policy should be discussed and agreed by a working group of managers and staff before being circulated to all staff for comment and
feedback.

® The final policy should commit the organization to integrating workplace health promotion into its management systems.

e The policy should affirm that all health promotion initiatives are to be project managed and so require a needs analysis, priority setting, project
implementation, continuous monitoring, and audit.

® HR policies should reflect the health promoting objective by embracing health promoting issues, e.g. encouraging work-life balance.


http://www.cipd.co.uk/default.cipd

® The health promotion policy should include the provision of a fully integrated health and safety service.

Further information

5]

European Network for Workplace Health Promotion (ENWHP) http://www.enwhp.org

5]

Healthy Workplace Initiative http://www.signupweb.net/

L

Creating a Healthy Workplace. A Guide for Occupational Safety and Health Professionals and Employers. Faculty of Occupational Medicine and
Faculty of Public Health Medicine, London, 2006.

5]

http://www.fph.org.uk/policy communication/downloads/publications/ reports/healthy_workplaces_report_2006.pdf

L

Choosing Health. Department of Health, London, 2004.

=
http://www.dh.gov.uk/PublicationsAndStatistics/Publications/ PublicationsPolicy AndGuidance/PublicationsPolicy AndGuidanceArticle/fs/ en?
CONTENT_ID=4094550&chk=aN5Cor

Immunization policies

Immunizations are commonly carried out in OH departments:

® To protect employees against occupationalinfections
® To protect patients (in the health care setting) against infection

® For employees who are required to travelabroad.

OH department policies
If immunization programmes are offered, a written immunization policy should be developed. As a minimum the policy should outline:

® The list of immunizations that are given
® The broad indications for immunization
e Staff groups who willnormally be immunized
® Others according to a risk assessment
® Who will give the immunizations, and the arrangements for their training (see below)
® Arrangements for storage and disposal of vaccines
e Include arrangements for monitoring and recording of the cold chain, e.g. refrigerator temperatures
e Safeguards to protect expensive vaccines in the event of refrigerator power failure.
® Arrangements for recalls (e.g. for scheduled doses and boosters)
® Arrangements for reporting adverse events related to immunization
® Report to in-house adverse event monitoring system
e Report to Committee on Safety of Medicines (CSM) via ‘yellow card’ scheme'

e Arrangements for communication of the outcome of immunization (in relation to fitness for work) to the employer

® Arrangements for audit of the immunizations policy.


http://www.enwhp.org/
http://www.signupweb.net/
http://www.fph.org.uk/policy_communication/downloads/publications/
http://www.dh.gov.uk/PublicationsAndStatistics/Publications/

Vaccination procedures

These are usually outlined in a separate document or as an appendix to the main immunization policy. Checklists should include:

® Gaining and recording employees' consent
® Protocolfor the safe administration of vaccines
® Recording immunizations in OH records, and communicating information to GPs (with employee's consent).

® Management of adverse events including anaphylaxis (see p. 840).

Patient group directions (PGDs)

® OH nurses usually carry out immunizations under generic instruction from OH physicians. By law (Statutory Instrument 2000 No. 1917) vaccines that
are given in this way must be the subject of written PGDs. PGDs are written instructions for the administration of medicines to patients who are not
individually identified before presentation for treatment.

® PGDs should be developed by:
e asenior OH physician
® asenijor OH nurse
® asenior pharmacist
® the clinicalgovernance lead

® as a matter of good practice, local drugs and therapeutics committees and area prescribing committees should also be involved.
® FEach vaccine should have a separate PGD, which should include:

e dates of commencement and expiry of PGD

e description of vaccine

e class of health professionals who may administer vaccine

® signature of a doctor and a pharmacist

® signature by appropriate health organization

® indications for vaccine

® patients who should be excluded

e description of circumstances when advice should be sought
® dose, route, and schedule of administration

® potentialadverse reactions and actions to be taken

® records to be kept for audit purposes.

Minimum training requirements

OH nurses who are giving immunizations must receive appropriate training. A set of nationalstandards, defined by the Health Protection Agency, outline
the basic training requirements including:

® Professional qualifications

e Specified training content, duration of baseline training and frequency of updates, post-training assessment
® Access to national immunization policies

® |nclusion of training in formal audit of immunization programmes

e Content of training for trainers.

Further information and guidance

« Immunization Against Infectious Disease. ‘The Green Book’.

http://www.dh.gov.uk/



http://www.dh.gov.uk/
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Guidelines for the Administration of Medicines. Nursing and Midwifery Council, London, 2002.

» National Prescribing Centre: guidance and framework of competencies for the use of PGDs.

=

http://www.npc.co.uk/publications/pgd/pgd.htm

» Guidance and core curriculum for training on immunization delivery.
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http://www.hpa.org.uk/infections/topics az/vaccination/ National Immun_Train_Stand1.pdf
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http://www.hpa.org.uk/infections/topics_az/vaccination/Core_Curr1.pdf

Mental health policies

Purpose

To assist the organization in fulfilling its responsibilities to maintain the mental health and well-being of employees at work.

Development

Set up a steering group, chaired by a senior manager and include representatives from:

® Management

® Human resources

® Occupational health
e Safety

® Union(s) or other employee representatives.

Framework

® Physical hazard model (see pp. 168 and 350).

A mental health policy should describe local arrangements for the prevention and management of mentalill health under the following headings.

Assessment of risk

‘One to one’ discussions

® Focus groups

® satisfy HSE's requirement to consult

® structured discussion around six stressors
® give picture of current work situation

e identify processes causing stress

e facilitate practical recommendations

Stress audit

Staff satisfaction surveys

® Sickness absence rates


http://www.npc.co.uk/publications/pgd/pgd.htm
http://www.hpa.org.uk/infections/topics_az/vaccination/
http://www.hpa.org.uk/infections/topics_az/vaccination/Core_Curr1.pdf

® Employee turnover

® Business trends.

Prevention/risk reduction

Primary

® Supportive management culture
e Effective leadership and management skills

e Appropriate management systems

® resource and project management
® process management

e interdependency and infrastructure management

® (Change management
e Communication

e HR-related policies and procedures

® appraisaland training

e work-life balance

e flexible working, including home working
® bullying and harassment

® violence at work

® shift work

® alcoholand drugs

® Ergonomics: job design, etc.

Secondary

® Stress management training

e Effective sickness absence policy

® Early referralof cases to OH

® FEasy access to appropriate psychological treatment via Employee Support Programme (see p. 350).

® General health promotion

® regular exercise programme/relaxation regime

® healthy eating/sensible alcohol consumption.

Tertiary

A