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Medical Surveillance Programme

Standard Operating Procedure – Design of WASPs
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Introduction 

Whilst Occupational Medicine includes a wide variety of responsibilities, a primary function is the design and implementation of a Medical Surveillance Programme. This is a complex field, incorporating knowledge of the adverse physiological effects of various hazards, an understanding of available clinical tools and their appropriate application, and skills in data analysis from which to make reliable inferences. Not only all this, but the programmes need to be appropriate to their context – the designer requires a good knowledge of the workplace for which the programme is intended. 

Remember:

The objective of Medical Surveillance Programmes are to find suitable ways to:

· identify early adverse exposure effects

· ensure employees meet the inherent requirements of the job “job fitness”.  

These two concepts are introduced in the procedures covering Health Risk Assessment (HRA), and the design of OREPs (Occupational Risk Exposure Profiles). The OREPs are an output of the HRA, and directly determine the content (tests) of the Medical Surveillance Programmes. This “content” is recorded in a document called a WASP (Worker Allocated Surveillance Programme).

The design of the Medical Surveillance strategy (the WASPs) is simplified by the Synergee system. Using the information gleaned from the Health Risk Assessment, the required elements for Surveillance Strategy design include:

· Step 1: Test Selection

· Step 2: Standard Setting (standards of fitness)

· Step 3: Test Frequency

In this Standard Operating Procedure, the guideline tables for assisting with Test Selection have been provided. Furthermore, these are coupled to suggested standards, to enable simultaneous test selection and standard setting.

1 Medical Testing - Concepts 

The most important and demanding exercise in the development of individual medical surveillance programmes is the selection of the appropriate tests. This demands an understanding of the pathophysiology of the effects of exposure, as well as knowledge of the application and limitations of the tests themselves. Certain tests are only of value as screens, and others only as diagnostic procedures, whilst some can be used as either. Some are best as part of a battery of tests. 

Even the definition of a “test” is sometimes unclear. For the purposes of medical surveillance, a “test” is defined as any activity that is aimed at deriving information pertaining to employee fitness, or hazard effect. So, even an interview (or questionnaire) is a “test”. Hence “interview” is used in the following tables, to indicate the asking of questions, either by formal questionnaire, or informal discussion.

For more information on medical testing concepts, see the “Guidelines – Medical Surveillance” document.

	(  Point to Ponder:

Medical tests are divided into:

· screening tests 
- tests that are quick, inexpensive, easy and have a high sensitivity

· diagnostic tests 
– these tests can be more complex and expensive, with a high specificity

These correspond with the Synergee Medical Surveillance strategy;

· Phase one (case identification, or screening)
- best suited to screening tests

· Phase two (case confirmation, or diagnosis)
- best suited to diagnostic tests




2 The OREP & Test Selection:

The OREP is the key that determines the tests to be selected for a particular occupation (Job Category). It comprises a section that refers to the standards of fitness required of the occupation (“inherent requirements”) and a section that describes the hazard exposures associated with the occupation. These are placed as follows:

Figure 1: The OREP and Test Selection
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It therefore determines the fitness standards of the WASP for the particular occupation.

These are to be found in:

Table 1 – list of tests & matched capability standards

Table 2. – list of specific exclusions for the environment / tasks section of the OREP.
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	This side of the OREP covers the matters concerned with the Hazardous Exposures of the Occupation.

It therefore determines the effect monitoring requirements of the WASP for the particular occupation.

These are to be found in:

Table 3  - by hazard

Table 4. – by target organ

This side of the OREP also determines the factors that influence required fitness standards that allow the person to work in the presence of these hazards. (Table 3).


3 Notes on Tests for Fitness Adjudication:

Note that there are two kinds of “Fitness to Work”, which are determined by the requirements established in the OREP. These comprise:

· “Capability” Fitness (functional capabilities that are required in order to be able to perform the required tasks) (left side of the OREP)

· “Exposure” Fitness (degree of tolerance to hazard exposure) (right side of the OREP)

3.1 The key issues regarding “capability fitness”, relate to:

· Inclusive requirements: the presence of functional requirements (such as vision, dexterity, cognitive functions, etc.), in order for the tasks to be conducted safely. Fitness evaluation in these circumstances is aimed at excluding people that do not meet the requirements as recorded in the OREPs. The relevant tests are determined by the requirements. These are listed in Table 1.

· Exclusive requirements: the absence of conditions that may (note!) unexpectedly cause an important functional impairment whilst performing critical tasks (such as uncontrolled diabetes may result in hypoglycaemia, with consequent impaired thinking). This is sometimes an ethically difficult decision, as it is based on a prediction (the likelihood of the failure taking place), which may lack measurable “certainty”. Fitness evaluation in these circumstances is aimed at excluding people with these medical problems. The relevant tests are determined by the medical problems. These exclusions are listed in Table 2.

Minimum standards for liability risk (“capability fitness”) are influenced by:

· The presence of a specific legal standard, such as for drivers. There are very few of these.

· The presence of national (industry) standards (SASOM).

· The presence of multiple risk factors.

· The consequence of a potential adverse event (accident), should it occur.

It is simply not possible to include all these permutations of capability fitness in a pre-constructed table of options – they must be applied in each circumstance by the responsible practitioner (nurse or doctor). The objective of the WASP is to highlight the requirement and the “importance” rating, which alerts the user to the degree of consequence of compliance failure – the higher the degree of importance, the higher the standard required.

3.2 The key issues regarding “exposure fitness” relate to:

· Functional reserve: the presence of minimum “reserve” organ function (ability beyond that which is required for normal circumstances), which can be called upon to enable safe work performance in the presence of a known hazard. A good example of work requiring good functional reserve includes working in heat, which requires good cardiac reserve. Fitness evaluation in these circumstances is aimed at excluding people with unacceptably low degrees of organ reserve to tolerate the known hazard. This can be by interview, clinical examination, or by the performance of other specific tests. The relevant tests are determined by the medical conditions, Table 3 lists the relevant conditions to be identified by the medical screens, arranged by hazard.

· Vulnerability: the absence of conditions that make the person more vulnerable to a known hazard. A good example of this is a person with asthma who applies to work in a workplace with agents that may trigger or aggravate asthma. Pregnancy in the presence of known teratogens is a special example of temporary vulnerability. Fitness evaluation in these circumstances is aimed at excluding people with unacceptably high levels of vulnerability to the known hazard. This can be by interview, clinical examination, or by the performance of other specific tests. The relevant tests are determined by the medical conditions, Table 3 lists the relevant conditions to be identified by the medical screens, arranged by hazard.

Minimum standards for exposure risk (“exposure fitness”) are determined by:

· The presence of exclusion factors (“vulnerability”), and the degree of severity of the exclusion – the more significant the consequence, the lower the tolerance (e.g. pregnancy & teratogenesis, life-threatening asthma, etc.)

· The presence of pre-existing exposure effects, and the presence of deteriorating test-to-test variance for the applicable exposure effect (any deterioration reduces tolerance for continued exposure). The rate of decline will further influence the fitness decision.

· The presence of high exposure (the higher the exposure, the less tolerance for vulnerability)

As for the capability standards, it is simply not possible to include all these permutations of exposure fitness in a pre-constructed table of options – they must be applied in each circumstance by the responsible practitioner (nurse or doctor). The objective of the WASP is to highlight the exclusion factors and the exposure effects – the rest is up to the responsible practitioner.
	(  Point to Ponder:

Test selection for fitness adjudication is largely determined by:

· Failure to comply with a capability standard (including the presence of a medical condition that increases the likelihood that this failure may take place, even if only temporarily). This relates to the legal concept, “fitness to perform work, which for which capability standards have to be met”.

· Conditions (medical or otherwise) that increase vulnerability to exposure.  This relates to the legal concept ,“fitness to work in the presence of a known hazard”.

· Characteristics of the test (specificity and sensitivity, etc.)


4 Notes on Tests for Effect Monitoring

Test selection for effect monitoring is largely determined by:

· The target organs and the biological effects of the hazard exposure

· Characteristics of the test (see above)

In this reference document, for ease of use, the tests in Table 3 are grouped by hazard. This makes the compilation of the WASPs more efficient, as they are also organised by hazard, as are the OREPs. 

	(  Point to Ponder:
However, it is not possible to list all hazards here. For example, there are many hundreds of thousands of individual chemicals and biological agents that exert biological effects, and which may be encountered in the workplace. Not only is it logistically impossible to reference all of these, the attempt would make this document unwieldy. 

However, a solution to this open situation is to follow the following test selection steps:

Step 1: Identify the agents’ toxicological profiles and their key target organs (See Synergee SOP).

Step 2: Select the appropriate screening and diagnostic tests according to biological effects and target organs. These tests can be selected in accordance with Table 4.

Step 3: Record these tests in the WASP, and the Risk Matrix.


	(  Point to Ponder:
These tables are provided as a guideline. They are intended to provide a reference from which to work whilst following decision algorithms for designing WASPs. The user is encouraged to apply due thought to other combinations, if these are required. This is especially necessary when combinations of hazards are under consideration. 

It is inherent to working documents such as these, that new information continues to influence its content. Therefore updates will continue to become available, as necessary.


Reference Tables - Capability Requirements and Standards of Fitness

The following table lists the Capability Requirements as they occur in the OREP. To each of these is allocated graded options of consequence, or importance. Hence, with increasing levels of importance, there are commensurately increased conformance requirements. They are a guideline and are to be used in conjunction with the “importance ratings’ allocated in the OREPs.

Table 1: Test Selection by Functional Capability & Standard Required
	OREP CRITERIA
	TEST SELECTION
	STANDARDS REQUIRED

	
	Phase 1 (screening)
	Phase 2 (diagnostic)
	+

(low requirement)

(high tolerance)
	++
	+++
	++++

(high requirement)

(low tolerance)

	Hearing:
	Interview
	Audiometry
	Can hear normal spoken speech.

Average binaural hearing loss up to 60dB(A).

Eg; customer services personnel
	-
	Completely normal hearing.

Average binaural hearing loss up to 25dB(A).

Eg; critical occupations responding to auditory signals (crane operators)
	-

	Balance:
	Interview
	Clinical balance tests
	Clinical tests – eyes open. 

Eg: frequent walking over uneven terrain (miners, construction work)
	-
	Clinical tests plus past medical history evaluation.

Eg: work amongst dangerous machines.
	Neurological evaluation past medical history evaluation.

Absence of vertigo.

Eg: work on high scaffolding

	Vision:

Visual Acuity

(Near and Far)
	Snellen chart, Biopter, Orthorater, clinical reading tests.
	Optician (or Specialist) Eye examination.
	Snellen chart score of 6/18 for each eye.

Or 6/12 for better eye if one is blind. 

Corrected vision acceptable.

Eg; secretarial services
	Snellen chart score of 6/12 for each eye.

Or 6/9 for better eye if one is blind.  

Corrected vision acceptable.

Eg; light delivery van driver
	Snellen chart score of 6/9 for each eye.

Binocular vision required.

Corrected vision may not be acceptable.

Eg; bulk truck driver, forklift operator
	Snellen chart score of 6/9 for each eye.

Binocular vision required.

Corrected vision not acceptable.

Eg; fire & rescue workers

	Vision:

Visual fields
	Clinical tests (“Which fingers are moving?”), Orthorator.
	(Specialised perimetric visual fields tests).
	Binocular vision not required, but a field of 50 degrees nasal & 70 degrees temporal required for good eye.

Eg; occasional light delivery van driver
	-
	Binocular vision required.  Field of 50 degrees nasal & 70 degrees temporal in each eye.

Eg; bulk truck driver, forklift operator
	Binocular vision required.  

	Vision:

Range of motion
	Clinical tests (“follow the finger/light”).
	-
	Impaired movement of one eye acceptable, as long as good eye has full range of movement.

E.g.; occasional light delivery van driver
	-
	Impaired movement of one eye NOT acceptable.

Eg; bulk truck driver, forklift operator.
	-  

	Vision:

Depth perception
	Thread a needle, finger-nose test, on-the-job testing, (Biopter/Orthorator).
	-
	Non-critical / hazardous tasks requiring stereopsis. Binocular vision required.  No specific tests of stereopsis required.

Eg: Laboratory workers
	-
	Critical / hazardous tasks requiring stereopsis Objective evidence of intact stereopsis required.

Eg: Master electricians
	

	Vision:

Colour vision
	Ishihara, coloured wire tests, Biopter, Orthorator.
	-
	Only certain colours required – need to itemise which colours.

Eg; electrician – red, green, blue, brown
	-
	No colour “blindness” acceptable.

Eg; textiles & dying industry
	-

	Vision:

Night vision
	(Night vision tester)
	On the job testing. Ophthalmologic opinion.
	-
	Occasional occupational night driving.  On-the-job testing recommended. Acuity score ++ required.
	Frequent occupational night driving.  On-the-job testing required.  Acuity score of +++ required.
	-

	Smell
	Aroma bottles (cloves, peppermint, garlic).
	-
	Tasks occasionally require ability to smell. Clinical testing suggested.

Eg: analytical chemists
	-
	-
	-

	Height: Tall/Med/Short
	Measuring tape.
	-
	No relevant medical tests.

Eg: Stores personnel
	No relevant medical tests .

Eg: Certain sports (jockeys, basketball)
	No relevant medical tests.

Eg. Confined spaces, such as submarines.
	No relevant medical tests.

	Hand-eye co-ordination
	Finger-nose test, button-hole test, thread a needle, dress/undress.
	-
	General observation indicates satisfactory dexterity.

Eg: Packers 
	On-the-job testing required.

Eg: Waitress/Butler, soldering work, jewellery manufacture.
	Clinical tests of cerebellar function.

Eg: Special equipment operators
	Psychomotor tests

Eg: Special equipment operators involving complex & critical tasks.

	Hand-eye-foot co-ord.
	Finger-nose test, on-the-job testing, specifically designed exercises.
	-
	General observation indicates satisfactory dexterity.

Eg: Dicta-typing
	On-the-job testing required.

Eg: Driving
	Clinical tests of cerebellar function.

Eg: Special equipment operators (cranes, loaders, etc.)
	Psychomotor tests

Eg: Special equipment operators, involving complex & critical tasks.

	Fine motor control
	Write own name, draw shapes (in “Initial Medical Evaluation” document), finger-nose test.
	-
	General observation indicates satisfactory dexterity.

Eg: Clothing industry workers
	On-the-job testing required.

Consider cerebellar tests.

Copy the pre-set diagrams in the Synergee examination sheet.

Eg: Laboratory work , electronics, jewellery work.
	 -
	-

	Use of both hands
	Observation. Are both functional?
	-
	No tests relevant.

Relative requirement.
	No tests relevant.

Relative requirement.
	No tests relevant.

Absolute requirement.
	No tests relevant.

Absolute requirement.

	Use of both feet
	Observation. Are both functional?
	-
	No tests relevant.

Relative requirement.
	No tests relevant.

Relative requirement.
	No tests relevant.

Absolute requirement.
	No tests relevant.

Absolute requirement.

	Strength and endurance
	Clinical Musculoskeletal screen. 

Endurance testing not feasible in a clinic. On the job testing.
	Where relevant, a special evaluation at a biokinetics centre
	Occasional heavy manual work.

No specific test required.

Eg: Engineering maintenance
	Frequent heavy manual work.

Clinical judgement.

Eg: Construction
	Constant heavy manual work.

Physical capability testing (PCT) recommended.

Eg: Underground mining
	Added difficult environmental circumstances, and/or use of awkward PPE.

Physical capability testing (PCT) required.

Eg: Rescue (proto) teams

	Memory / Cognitive function / Clarity of Thought
	Generally done by impression only. Mini-mental state test.
	“7 from 100” test.

Psychomotor tests.
	“Mini-mental state” exam

Sedatives used in reduced dose (eg. antihistamines).
	
	
	“Mini-mental state” exam

“7 from 100” test.

No sedatives.

	Clarity of speech
	Interview (define the problem – dysarthria / dysphasia).
	-
	Generally a non-medical evaluation. General verbal interview indicates satisfactory level of speech.

A preference.

Eg: Office workers
	Generally a non-medical evaluation. 

On-the-job testing recommended.

A relative requirement.

Eg: Receptionists
	Generally a non-medical evaluation. 

On-the-job testing required. 

An absolute requirement.

Eg: Critical communications tasks, such as customer services centres, emergency call centres.
	-

	Endocrine function

Glucose control
	Urine Dipstix.

Finger-prick test.
	Glucose Tolerance Test

Glycated Hb (HBA1c).
	Levels do exceed 15mmol/l.

On insulin.
	Levels do not exceed 15mmol/l.
	Hyperglycaemia, but controllable with diet.

Levels do not exceed 10mmol/l.
	Impaired glucose tolerance

	Climbing ladders/stairs
	Interview – vertigo, medicines.

Seek exclusions:

· Disorders of balance.

· Disorders involving level of consciousness (black-outs, epilepsy).

· Lower limb dysfunction (amputees, severe arthritis).

On the job testing.
	Specific tests to confirm degree of vulnerability.
	Self-declared on interview.

Relative requirement.

Moderate levels of vulnerability will be considered.

Eg: Ladders to a height of 1-2m.
	Self-declared on interview.

Relative requirement.

Some degree of vulnerability will be considered.

Eg: Ladders to a height of 2-4m.
	Self-declared on interview.

Absolute requirement.

Minor levels of vulnerability will be considered.

Eg: Ladders to a height of 4-10m..
	Self-declared on interview.

Absolute requirement.

No tolerance for any levels of vulnerability.

Eg: Ladders to a height of over 10m..

	Work at heights
	Interview – vertigo, medicines.

Seek exclusions:

· Disorders of balance.

· Disorders involving level of consciousness (black-outs, epilepsy).

Lower limb dysfunction (amputees, severe arthritis).
	Specific tests to confirm degree of vulnerability.
	Self-declared on interview.

Moderate levels of vulnerability will be considered. A degree of vertigo can be allowed.

Eg: Office worker in a high-rise building (lift dependent). Scaffolding work at 2-5m.
	Self-declared on interview.

Some degree of vulnerability will be considered. Vertigo a relative exclusion.

Eg: Construction worker on a scaffolding at 5-10m in height.
	Self-declared on interview.

Minor levels of vulnerability will be considered. Vertigo an absolute exclusion.

Eg: Maintenance personnel on rigs and cranes.
	Self-declared on interview.

Absolute requirement.

No tolerance for any levels of vulnerability.

Eg: Maintenance & construction workers on high-rise buildings and mine shafts.

	Confined spaces
	Interview - claustrophobia.

May require PPE – ensure he can wear a respirator, with no leaks (NO BEARD).

On the Job testing.


	-
	A degree of claustrophobia can be allowed.

Eg: Office worker in a high-rise building (lift dependent).
	No claustrophobia a recommendation (relative exclusion).

Eg: Maintenance worker in a high-rise building, where work in confined spaces (lifts) will take place from time to time.
	Claustrophobia an absolute exclusion.

Eg: Maintenance personnel in enclosed pipes, tanks, wells, etc.
	-

	Prolonged sitting, standing, squatting and bending
	On the Job Testing.

Screen for increased vulnerability.
	Specific tests to confirm degree of vulnerability.
	Can maintain the required position temporarily (1 minute).


	-
	Can maintain the required position for at least an hour.


	-

	Uneven terrain
	On the Job Testing.

Screen for increased vulnerability.
	Specific tests to confirm degree of vulnerability.
	Adequate combination of balance, co-ordination and mechanical function (limbs and spine).

A degree of dysfunction can be allowed, including a limb prosthesis.

Eg: Work of a low physical demand at a construction site, or underground.
	-
	Good combination of balance, co-ordination and mechanical function (limbs and spine).

No dysfunction allowed. No prosthesis allowed.

Eg: Maintenance personnel in complex workplace, such as engine rooms, underground stopes.
	-

	Ability to tolerate shift work
	On the Job Testing.

Screen for increased vulnerability.
	Specific tests to confirm degree of vulnerability.
	A preference.


	A relative requirement.

Relative exclusions will be considered.
	-
	An absolute requirement.

No medical exclusions allowed.


Table 2: List of suggested exclusions, by Task / Environmental circumstance
	Environment / Tasks
	Suggested Exclusions / Restrictions: (standards applied will vary with the risks)

	Drivers and Operators of motor vehicles and dangerous equipment.


	Disorders of thought and judgement: - mental disorders, substance abuse.

Disorders involving level of consciousness:  - diabetes, blackouts, epilepsy and substance abuse.

Disorders that impair operator’s ability to respond to external signals (vision, hearing).

Disorders of critical organ function (cardiorespiratory): - hypertension, ischaemic heart disease, dysrhythmias and severe lung impairment.

Disorders of musculoskeletal system that may impair the ability to maintain control: - impaired use of limb(s), neuromuscular disease, joint dysfunction (including cervical spine), amputated limbs.

	Climbing ladders/stairs
	Disorders of balance.

Disorders involving level of consciousness (black-outs, epilepsy).

Lower limb dysfunction (amputees, severe arthritis).

	Work at Heights
	Disorders of balance.

Disorders involving level of consciousness (black-outs, epilepsy).

	Confined spaces
	Claustrophobia. Disorders that prevent the use of respiratory protective equipment.

	Near dangerous machinery 
	Disorders of balance.

Disorders involving level of consciousness (black-outs, epilepsy).

	Prolonged sitting
	Severe vertebral degeneration.

	Bending/squatting
	Disorders of the spine, hips, knees and ankles.

	Prolonged standing
	Severe disorders of the spine, hips, knees and ankles.

	Uneven terrain
	Disorders of balance.

Lower limb dysfunction (amputees, severe arthritis).

	Slippery floor surfaces
	Disorders of balance.

Lower limb dysfunction (amputees, severe arthritis).

	Shift work
	Cardiovascular disorders: hypertension, ischaemic heart disease.

Psychiatric disorders: depression, anxiety, sleep disorders, (especially narcolepsy), psychoses, alcoholics & drug addicts.

Neurological: epilepsy, severe (not correctible) visual impairment.

Respiratory: asthma (esp. if poorly controlled & steroid dependent), active extensive tuberculosis.

Gastro-intestinal disorders: relapsing peptic ulcer disease, severe irritable bowel syndrome.

Endocrine disorders: insulin-dependent diabetes, thyrotoxicosis.


Reference Tables - Adverse Effects of Exposure and Increased Vulnerability

The following two tables are the determinants of tests for identifying the effects of exposure.

Note: These “conditions that increase vulnerability” are important for both effect evaluation, as well as for fitness determination. With regard to effect evaluation, their presence should alert the responsible medical team to the increased likelihood of exposure effects. With regard to fitness adjudication, their presence should alert the responsible medical team to a situation that places the health of the worker at such risk that it precludes employment, or, at least, places a requirement for increased surveillance and vigilance. 

Table 3 lists the suggested tests for both phases of Medical Surveillance – Phase One (screening) and Phase Two (diagnostic). The tests are further divided into those that are useful for identifying adverse effects, and those that are useful for determining medical fitness. Note that the tests for effect identification are simply tests that identify early target organ damage, whilst the tests for fitness determination are tests evaluate how “vulnerable” the person is.
Table 4 provides a useful reference for test selection for any agent for which the biological effects (or target organs) are known, and is an adjunct to Table 3, by listing suggested tests for identifying early target organ damage. It is ideally applied to the selection of tests for those exposed to hazardous chemical substances. 

Table 3: Test Selection – Exposure Effects and Increased Vulnerability.

	Hazards
	Key Target Organs
	Main Biological Effects
	Conditions that increase vulnerability (“fitness”)

(Programme exclusions, Relative & Absolute)
	Tests:

Phase 1 (screening)
	Tests:

Phase 2 (diagnostic)
	Standard

	Haz. Chemical Substances (HCS):

Irritants
	Exposed surfaces
	Direct chemical burns, corrosion.
	Sensitive skin & mucous membranes

· Eczema, conjunctivitis, rhinitis.

Sensitive lungs

· Asthma, COAD, “bronchitis’.

Damage to protective skin through detergent use.
	EFFECT:

Interview, clin exam

(PFT)
	EFFECT:

Pre-& Post B’dilator PFT

Peak Flow Monitoring
	HCS Regulations

	
	
	
	
	FITNESS:

Same as for effect.


	FITNESS:

Same as for effect.
	

	Haz. Chemical Substances (HCS):

Sensitisers, small molecular weight)
	Lungs, skin and mucous membranes (upper respiratory tract, eyes)
	Allergic effects.

Note:

Generally non-IgE mediated, so few specific RAST tests available.
	Allergic conditions 

· Eczema, conjunctivitis, rhinitis, asthma, COAD

· Latex allergy

Damage to protective skin through detergent use.


	EFFECT:

Interview, clin exam

PFT

Allergy status:

Non-specific - Total IgE

Non-specific RAST.
	EFFECT:

Pre-& Post B’dilator PFT

Peak Flow Monitoring

Allergy tests

(Specific – RAST)

Challenge tests
	HCS Regulations

	
	
	
	
	FITNESS:

Same as for effect.
	FITNESS:

Same as for effect.
	

	Haz. Chemical Substances (HCS):

Sensitisers, Large molecular weight)

(Animal protein, Grain Dust)
	Lungs, skin and mucous membranes (upper respiratory tract, eyes)
	Allergy, Irritation.

Note:

Generally IgE mediated, so a number of specific RAST tests are available.
	Allergic conditions 

· Eczema, conjunctivitis, rhinitis, asthma, COAD

· Latex allergy

Damage to protective skin through detergent use.


	EFFECT:

Interview, clin exam

PFT

Allergy status:

Non-specific - Total IgE & Phadiotop screen (RAST)

Specific – Skin Prick tests
	EFFECT:

Pre-& Post B’dilator PFT

Peak Flow Monitoring

Allergy tests:

Specific: RAST & direct challenge tests
	HCS Regulations(

	
	
	
	
	FITNESS:

Same as for effect.
	FITNESS:

Same as for effect.
	

	Haz. Chemical Subst (HCS):

Carcinogens
	Target organ dependent
	Induction of cancer.
	Exposure to other carcinogens, such as smoking, alcohol and other environmental agents.
	EFFECT:

Interview, clin exam

Skin: exam

Nose: exam

Lungs: CXR, (cytology)

Urinary tract: dipsticks, (cytology)


	EFFECT:

CT scan

Histology

Cytology
	HCS Regulations

	
	
	
	
	FITNESS:

As above – absence of relevant cancer.
	FITNESS:

Relevant specialist.
	

	Haz. Chemical Subst (HCS):

Teratogens
	Developing foetus
	Interference with developing organ systems in embryo or foetus.
	Exposure to other teratogens, such as medicines, alcohol, viruses and other environmental agents.
	EFFECT:

Interviews & register of births
	EFFECT:

Reproductive health specialist opinion
	HCS Regulations

	
	
	
	
	FITNESS:

Interview, pregnancy tests

– Exclude pregnancy.
	FITNESS:

OMP opinion.
	

	Haz. Chemical Subst (HCS):

Organ / metabolic toxicity
	Target organ dependent
	Interference with metabolic processes, leading to organ damage.
	Exposure to other organ toxins, such as medicines, alcohol, viruses and other environmental agents.

Co-existing organ disease of similar nature to the HCS’s target organs.
	EFFECT:

Interview, clin exam

Liver: AST, ALT, (ALP)

Marrow: FBC, diff, retics.

CNS: exam

PNS: exam

CVS: ECG.

Lungs: PFT, CXR

Kidneys: urinalysis, microalbuminuria.


	EFFECT:

Liver: U/S, Biopsy.

Marrow: Biopsy.

CNS: Psychomotor tests

PNS: EMG.

CVS: -

Lungs: CT scan, biopsy.

Kidneys: CEUG, Biopsy


	HCS Regulations

	
	
	
	
	FITNESS:

As above – absence of relevant organ defect.
	FITNESS:

Relevant specialist.
	

	Haz. Chemical Subst (HCS):

(Dust – Asbestos)
	Lungs
	Asbestosis, pleural thickening, pleural plaques, lung cancer, mesothelioma.
	Other carcinogens – cigarette smoking
	EFFECT:

Interview, clin exam

Lungs: PFT, CXR
	EFFECT:

CT scan, histology

Pulmonologist opinion
	Asbestos & HCS Regs(

	
	
	
	
	FITNESS:

Interview, clin exam

Lungs: PFT, CXR.
	FITNESS:

OMP opinion

Pulmonologist opinion
	

	Haz. Chemical Subst (HCS):

(Dust - Silica / Quartz)
	Lungs
	Silicosis, COAD, PTB.
	Other causes of obstructive airways disease – smoking
	EFFECT:

Interview, clin exam

Lungs: PFT, CXR
	EFFECT:

CT scan, histology

Pulmonologist opinion
	ODIMWA & HCS Regs(

	
	
	
	
	FITNESS:

Interview, clin exam

Lungs: PFT, CXR.
	FITNESS:

OMP opinion

Pulmonologist opinion
	

	Haz. Chemical Subst (HCS):

(Welding Fumes)
	Eyes

Respiratory Tract

Nervous System
	Arc Eyes.

Rhinitis, chronic bronchitis, asthma, metal fume fever, pneumonitis, pulmonary siderosis.

CNS & PNS damage (lead).
	Asthma, severe respiratory impairment.
	EFFECT:

Interview, clin exam

Lungs: PFT, CXR
	EFFECT:

CT scan, Pulmonologist opinion
	HCS Regulations

	
	
	
	
	FITNESS:

Interview, clin exam

Lungs: PFT, CXR.
	FITNESS:

OMP opinion

Pulmonologist opinion
	

	Haz. Biological Agents (HBA):

Target Organ Toxicity

(Sewerage)

(Lab workers)
	Organism specific
	According to target organs

See notes under HCS.
	Inadequate immunity

· Not vaccinated

· Immune compromise (many conditions, including AIDS)

Medical conditions that involve the HBA’s target organs

· E.g.: Hepatitis and tetanus.

REMEMBER TO IMMUNISE!!!
	EFFECT:

FBC, incl diff.

Status of Immunity

Target organs dependant – see HCS.
	EFFECT:

Target organs dependant

Rising titre.
	HBA Regulations

	
	
	
	
	FITNESS:

FBC, incl diff.

Status of Immunity

Target organs dependant
	FITNESS:

OMP opinion

Physician opinion
	

	Noise
	Ears
	Noise Induced Hearing Loss.
	Ototoxins:

· Chemicals: n-butanol, toluene.

· Medications: aminoglycosides, lasix, ethacrynic acid, bumetanide.

Whole body vibration exposure
· Vibration at 3 – 8 kHz

Non-industrial Noise exposure
· Disco workers, noisy D-I-Y work


	EFFECT:

Audiometry.


	EFFECT:

Noise Worker Checklist.

Diagnostic audiometry

OMP evaluation

ENT specialist opinion
	Env. Regulations

(Draft NIHL Regulations)

SABS 083

COIDA

Instruction 168, 171 & supplement.

	
	
	
	
	FITNESS:

Interview (vulnerability)

Clin Exam (PPE)


	FITNESS:

OMP evaluation
	

	Heat
	CVS

CNS

Fluid Homeostasis
	Heat stress

Heat exhaustion

Heat stroke.
	Reduced cardiovascular system reactivity

· Medications (beta-blockers)

· CCF, valvular heart disease, ischaemic heart disease

· Diabetes mellitus

Impaired thermoregulation

· Medications (antihistaminic or anticholinergic properties)

· Skin conditions that impair thermoregulation (extensive psoriasis)

· Pyrexial illness, active pulmonary TB

· Very low body weight (<50kg)

Impaired oxygenation

· Anaemia

· Poor lung function

Disordered fluid homeostasis: 

· Dehydration (diarrhoea, vomiting), excessive alcohol consumption, diabetes mellitus.

· Medication: Diuretics.

General: 

· Liver impairment, renal impairment, hyperthyroidism.

· Excessive body weight (BMI>30)
	EFFECT:

Interview


	EFFECT:

Post Incident / accident:

· Hyperthermia

· Renal function

· Liver Function

· Muscle breakdown
	Env. Regulations.

	
	
	
	
	FITNESS:

Heat Tolerance Test.

Interview (vulnerability).

Clin Exam (vulnerability).


	FITNESS:

Stress ECG. 

Others, as required

(CXR, PFT, FBC, GGT).
	

	Cold
	Vascular system

Skin (secondary to poor blood flow).

Lungs
	Cold stress.

Asthma
	· Poor capillary blood flow

· Medications (beta-blockers, alpha agonists)

· Diabetes mellitus, peripheral vascular disease

· Raised blood pressure

· Atherosclerotic disease (cardiac, cerebral, etc).

· Impaired thermoregulation

· Hypothyroidism

· Musculoskeletal

· Arthritis (symptoms are aggravated, but not caused)

· Vibration injury - Vibrating tools, such as pneumatic drills.
	EFFECT:

Not applicable.
	EFFECT:

Post Incident / accident:

· Hypothermia

· Renal function


	Env. Regulations.

	
	
	
	
	FITNESS:

Interview

Clin Exam
	FITNESS:

OMP opinion.

Physician opinion.
	

	Glare
	Eyes.
	Eyestrain

Headaches

(pterygium)
	· Artificial lens implants

· Impaired papillary accommodation (mydriatic medications).
	EFFECT:

Interview.
	EFFECT:

On-site evaluation.
	N/A

	
	
	
	
	FITNESS:

Interview (vulnerability).

Clin Exam (vulnerability).
	FITNESS:

OMP opinion.
	

	Vibration (Segmental)
	Contact points (hands)

Note:

Low frequency (<50Hz) vibration is transmitted easily, so affects the wrists, elbows & shoulders.

High frequency (>50Hz) vibration is transmitted poorly, so affects the fingers & hands.
	Bone degeneration

Neurovascular damage.

(Raynaud’s phenomenon)

Tendonitis, tenosynovitis.
	Vascular: 

· Poor capillary blood flow

· Medications (beta-mimetics, alpha agonists)

· Diabetes mellitus, peripheral vascular disease

· Cold exposure

Arthritis involving distal joints.


	EFFECT:

Interview

Clin Exam.
	EFFECT:

X-rays, (Ortho opinion)

EMG, (Neurologist opinion)
	-

	
	
	
	
	FITNESS:

Interview (vulnerability).

Clin Exam (vulnerability).
	FITNESS:

OMP opinion.
	

	Vibration  (Whole)
	Neural tissues (>40Hz)

Skeleton (spine) (40-50Hz)

Vascular system (>40Hz)

Female reproductive organs

Pregnancy

Note:

Whole body vibration effects worst at lower frequencies (0.5-100Hz). Below 0.5Hz, the problem is motion sickness.
	Vision (data acquisition)

Hand / foot control

Complex central (cerebral) data processing

Bone degeneration

Raynaud’s Syndrome

Ischaemic heart disease, hypertension

Increased risk of abortion, menstrual disturbances

Anomalies of foetal descent (but no foetal anomalies)
	Medical conditions:

· Peripheral neuropathy 

· Poor hand / foot co-ordination (cerebellar degeneration, long tract damage)

· Elderly workers

· Arthritis

· Vascular disease, hypertension

· Pregnancy

Non-medical exposures to vibration:

· Motor cycling
	EFFECT:

Interview.

Clin Exam.
	EFFECT:

X-rays
	-

	
	
	
	
	FITNESS:

Interview (vulnerability).

Clin Exam (vulnerability).
	FITNESS:

OMP opinion.
	

	Radiation (Ionizing)
	High turnover organs (skin, hair, GIT, marrow), eyes (lens), thyroid, gonads.

Note:
Certain radionucleides have specific target organ preferences.
	Local energy deposition (generation of free radicals)

· Direct organ damage 

Damage to genetic material 

· Cancer, teratogenesis.
	· Pregnancy.

· Pre-existing target organ damage (target organ determined by the radio source)

· Marrow damage with anaemia

· Thyroid damage

· Gonad impairment


	EFFECT:

Clin Exam

(skin, hair, lenses, thyroid)
	EFFECT:

FBC & diff.

Thyroid scan (131I)

Whole body scan (3H, 14C, 137Cs)

Skeletal scan (Ra & 90St)
	Hazardous Substances Act & Regulations

	
	
	
	
	FITNESS:

Interview (vulnerability).

Clin Exam (vulnerability).
	FITNESS:

OMP opinion.
	

	Radiation 

(Non-Ion)

(Ultra-Violet)
	Eyes, skin.


	Burns, cancer (UVB).

Increased skin ageing

Photosensitisation (UVA)

Retinitis (“solar retinitis”)

Photokeratitis (acute)


	Cancer: - Fair-skinned people, (sun-exposed naevi).

Xeroderma pigmentosum – neoplasias of the cornea and conjunctivae.

Photosensitisation: 

· Medicines (sulphonamides, salicylates, quinine, coal tar derivatives, tetracyclines, tricyclics, NSAIDs, sulphonylureas, phenothiazines, psoralens (PUVA therapy))

· Non-medical: Some fragrances, Cyclamates (sweeteners), deodorant & bacteriostatic agents in soaps, sunscreen ingredients, fluorescent brightening agent for cellulose, nylon or wool fibres.
	EFFECT:

Interview, examination
	EFFECT:

Biopsy
	-

	
	
	
	
	FITNESS:

Interview, examination
	FITNESS:

OMP opinion.
	

	Radiation 

(Non-Ion)

(Infra-red)
	Eyes.


	Cataracts
	Pre-existing cataracts

Diabetes mellitus.
	EFFECT:

Interview, examination
	EFFECT:

Ophthalmologist opinion
	-

	
	
	
	
	FITNESS:

Interview, examination
	FITNESS:

OMP opinion
	

	Radiation 

(Non-Ion)

(LASER)
	Eyes.


	Class 1: Safe

Class 2: Safe

Class 3: Eye hazard

Class 4: Eye & skin hazard
	None.
	EFFECT:

Visual acuity
	EFFECT:

Ophthalmologist opinion
	-

	
	
	
	
	FITNESS:

None
	FITNESS:

None
	

	Radiation 

(Non-Ion) 

(Radio & microwave) 
	General body tissues

(Cellular phones – ear and brain)
	Body warming

Parasthaesia in hands & fingers

(No convincing evidence for carcinogenesis)
	None.
	EFFECT:

Interview.
	EFFECT:

Exposure measurement.
	-

	
	
	
	
	FITNESS:

None.
	FITNESS:

None.
	

	Radiation 

(Non-Ion) 

(VLF, ELF & Magnetic) 
	Nerve and muscle tissues.
	Neuromuscular junction stimulation
	None.
	EFFECT:

Interview.
	EFFECT:

Exposure measurement.
	-

	
	
	
	
	FITNESS:

None.
	FITNESS:

None.
	

	Radiation 

(Non-Ion) 

(Magnetic fields) 
	Neurobehavioural.
	Not clear
	Cardiac pacemakers, and other electronically operated devices.
	EFFECT:

Interview.
	EFFECT:

Exposure measurement.
	-

	
	
	
	
	FITNESS:

None.
	FITNESS:

None.
	

	Ergonomic
	Musculoskeletal
	Repetitive strain injuries

Mechanical strain of musculo-tendinous units

Muscular strain
	Task factors:

· Static posture

· Excessive movement (frequency, distance, twisting)

· Excessive load-bearing (object weight, grip)

· Object shape (distance from centre of gravity)

Person factors:

· Previous injury (especially back or RSI)

· Certain medical conditions (diabetes mellitus, pregnancy, connective tissue disorders, arthritis)
	EFFECT:

Interview, examination
	EFFECT:

OMP opinion

Orthopaedic opinion
	N/A

	
	
	
	
	FITNESS:

Interview, examination
	FITNESS:

OMP opinion

Orthopaedic opinion
	

	Shift Work
	Psychological

Gastro-intestinal

Cardiovascular
	Sleep deprivation / fatigue, Depression

Peptic ulceration

Hypertension, ischaemic heart disease.

(Social effects)
	Task factors:

· Poor lighting, isolation, risk of personal injury.

Person factors:

· Cardiovascular disorders: hypertension, ischaemic heart disease.

· Psychiatric disorders: depression, anxiety, sleep disorders, especially narcolepsy, psychoses, alcoholics & drug addicts.

· Neurological: epilepsy, severe (not correctible) visual impairment.

· Respiratory: asthma (esp. if poorly controlled & steroid dependent), active extensive tuberculosis.

· Gastro-intestinal disorders: relapsing peptic ulcer disease, severe irritable bowel syndrome.

· Endocrine disorders: insulin-dependent diabetes, thyrotoxicosis.
	EFFECT:

Interview, examination
	EFFECT:

OMP opinion
	N/A

	
	
	
	
	FITNESS:

Interview, examination
	FITNESS:

OMP opinion
	

	Visual Display Units
	(Eyes)
	Eye strain

Headaches

(Not teratogenic, minimal radiation)
	Poorly placed VDU can lead to eye strain and headaches, because of glare (reflection), and chronic neck muscle strain.
	EFFECT:

Interview.
	EFFECT:

N/A
	

	
	
	
	
	FITNESS:

Vision: Acuity.
	FITNESS:

N/A
	


Table 4: Test Selection by Target Organ and Biological Effect

Target organ effects are measured in terms of impairment of function and direct tissue damage.

	Target Organs
	Biological Effects (Impairment)
	Monitoring 

Phase 1 (screening)
	Monitoring:

Phase 2 (diagnostic)

	Eyes
	Impaired vision
	Visual acuity (near & far), colour vision (Ishihara)
	Split lamp. Specialist evaluation.

	Ears
	Impaired hearing
	Screening Audiometry
	Diagnostic audiometry, Special Questionnaire.

	
	Impaired balance
	Clinical tests (on one and two legs)
	-

	CNS
	Impaired thinking
	Mini mental state (“OMIJAS”)
	Psychometric tests 

	
	Impaired fine motor control
	Write own name, draw shapes, finger-nose test.
	Psychomotor tests

	
	Impaired co-ordination
	Button-hole test, thread a needle, dress/undress.
	Psychomotor tests

	
	Impaired speech
	Interview.
	-

	PNS
	Impaired sensation (Light touch, temp, vibration)
	Wet/dry cotton wool, tuning fork.
	Neurological opinion, EMG conduction tests.

	
	Impaired motor function
	Motor function screening examination.
	Neurological opinion, EMG conduction tests.

	
	Impaired deep tendon reflexes
	Tendon reflexes
	Neurological opinion, EMG conduction tests.

	ANS
	Impaired autonomic NS function.
	CVS - orthostatic hypotension; GIT – nocturnal diarrhoea
	-

	CVS
	Impaired cardiac output
	Symptoms, clinical examination. 
	Cardiological opinion, tests of 

	RESP
	Impaired lung function
	Spirometry
	Peak Flow Tracking, pre- and post bronchodilator spirometry.

	LIVER
	Impaired liver function
	Urine dipsticks – bilirubin, urobilinogen.
	Laboratory liver function tests (LFT).

	
	Damaged hepatocytes
	Urine dipsticks – bilirubin. Serum enzymes: AST, ALT, LDH.
	Liver ultra-sound, biopsy.

	
	Enzyme induction
	Serum GGT
	-

	Kidney
	Impaired renal function
	-
	Blood urea & electrolytes, creatinine levels.

	
	Damaged glomeruli
	Blood pressure, Dipsticks (haematuria)
	Nephrologist opinion, Biopsy.

	
	Damaged renal tubules
	Dipsticks (proteinuria)
	Nephrologist opinion, Biopsy.

	Immunity
	Impaired immune function
	Symptoms, WBC count, clinical findings.
	Immunoglobulin levels, WBC sub-types (e.g. CD4, CD8), haematologist opinion.

	
	Allergy - Humeral (Ig E) – mediated.
	Non-specific: - Total IgE, eosinophil count, Phadiotop (RAST).

Specific: - N/A
	Specific: commercially available specific RAST tests.

	
	Allergy – Cell mediated.
	Non-specific: - Symptoms.

Specific: - Skin prick tests.
	Specific: - Skin prick tests.

	
	Allergy – direct effects on mast cells.
	Symptoms / timing.
	Direct challenge tests. (lungs, skin, etc.).

	Bone marrow
	Impaired blood formation & function
	Haemoglobin, FBC, (INR), (bleeding time).
	Marrow biopsy, haematologist opinion

	Pancreas
	Impaired glucose metabolism
	Random / fasting glucose
	Glucose tolerance test

	Thyroid
	Impaired thyroid hormone formation
	Thyroid function.
	-

	GIT
	Impaired motility (constipation/diarrhoea)
	Symptoms.
	-

	
	
	
	


Screening generally includes a simple interview with the person, during which the relevant symptoms are addressed in conversation. This is not always the case, as some tests have sufficient positive predictive value not to require the assistance of an interview (i.e. visual function, audiometry). Sometimes, no screening test exists, excepting symptom evaluation. Where relevant, there are Synergee Questionnaires available to improve the efficacy of the symptom evaluation.

5 Test Frequency 

The frequency with which tests are conducted are a function of the risks involved. As is the universal method for risk, this is a function of exposure and hazard. - the greater the hazard or exposure, the greater the frequency. A “standard” frequency is annual - hence any variance will be relative to this. 

The “risk” which determines the test frequency can be that which is “anticipated” or “measured”. By “anticipated”, is meant that it is derived from the Risk Assessment, and applies to the possibility of something happening. By “measured” is meant that it is derived from the actual medical examination, and has the advantage of the knowing whether or not any adverse effects have been identified. 

Table 5: Frequency by anticipated Risk
	Score (By hazard or exposure)
	Suggested test frequency

	1
	Every 5 years (variance 3-5)

	2
	Every 2 year (variance 1-2)

	3
	Every year (variance 1-0.5)

	4
	Every six months (variance 0.5-0.25)


Table 6: Frequency by measured Risk
	Score (By surveillance outcome)
	Suggested test frequency

	B1
	Return in 6 months (variance 3-6 months)

	B2
	Return in 3 months (variance 1-3 months)

	B3
	Return in 1 month (variance 1 week - 1 month)

	B4
	Immediate action.


However, other important influences require consideration:

· Speed of disease progression. Diseases of slow onset and progression, such as pneumoconiosis (“dust lung”) can be screened less frequently than diseases of rapid onset and progression, such as mucosal ulceration from corrosive acids & alkalis.

· Cumulative Dose. With increasing cumulative exposure, the likelihood of an adverse effect increases. Hence, the longer the employee is exposed, the greater should be the test frequency.

· Self-reporting: Some effects lend themselves to self-reporting, such as contact dermatitis and repetitive strain injuries. Whilst these should always be considered at routine surveillance, they are best addressed by educating employees to report them to the Health and Safety staff as they occur, rather than to wait for the next “check-up”. 

Once the tests are selected, the standards set (within reason), and the frequencies determined, this constitutes the final Medical Surveillance Strategy for the company.
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