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APPROVED DOCTOR’S GUIDANCE 17
16. ASSESSMENT OF PHYSICAL CAPABILITIES

Introduction

The physical capability requirements for work at sea vary widely and have to take account of both normal and emergency duties. The functions that may require assessment include:

1. Strength

2. Stamina

3. Flexibility

4. Balance and co-ordination

5. Size – compatible with entry into confined areas
6. Exercise capacity – heart and respiratory reserve

7. Fitness for specific tasks – wearing breathing apparatus

In addition exercise may be used as a stimulus for assessing other risk factors such as the liability to bronchospasm and asthma and the state of the blood supply to the heart. These are not covered by this guidance document but can be found at [the Supplementary Guidance Notes on Section 7.3, 8.4 and 15.4.]
Medical conditions and physical capability
Physical capability assessment may be applied to all seafarers or it may be used selectively where there are indications that there is an increased probability of limitations. Limitations may arise from a range of conditions:

· Obesity

· Severely reduced muscle mass

· Musculo skeletal disease, pain or limitations 

· After an injury

· Lung disease

· Heart and blood vessel disease

· Some neurological diseases
Physical capability testing
The following approaches can be used:

· Observed ability to do routine and emergency duties in a safe and effective way

· Tasks that simulate normal and emergency duties (see STCW Section B-I/9 para 6 and Table B-I/9-2). Assessment of cardio-respiratory reserve. This will predict maximum exercise capacity and hence the person’s ability to perform physically demanding work. A large reserve will also indicate that heart and lung performance is less likely to be compromised in the next few years.  The benchmark test is maximum oxygen uptake (VO2 max). This requires dedicated equipment. Step tests such as the Chester, or less reliably, the Harvard step test are simpler alternatives. Details of a range of tests can be found at http://www.nrpt.co.uk/training/advice/tests/fitness/index.htm 
Details of the Harvard test are given in Annex 2. 

· Informal testing of reserve, for instance climbing 3-6 flights of stairs and assessing any distress plus the speed of pulse rate decline on stopping.  This is not readily reproducible but can be used for repeat assessment at the same location by the same doctor.

· Clinical assessment of strength, mobility, co-ordination etc.

Additional information may come from activities recently or regularly undertaken, as described by the seafarer, such as:  

· Physically demanding duties on the vessel e.g. carrying weights, handling mooring equipment

· Attendance at physically demanding course within last two years e.g.  firefighting, helicopter escape, safety of life at sea.

· Confirmed personal pattern of regular strenuous exercise

Interpretation of  results

1. Is there any evidence that the person is not able to perform their routine and emergency duties effectively?

2. Are there any observed limitations on strength, flexibility, stamina and co-ordination? 
3. What is the outcome of tests for cardio-respiratory reserve?

 a) test performance limited by shortness of breath, musculoskeletal or other pain, exhaustion. Causes need to be investigated and taken into account in determining fitness.

b) unable to complete test 

c) completed but stressed or with poor recovery after stopping

d) completed to good or average standard

4. Discuss subjective feelings during test with subject and also go over experiences of fitness and capability when doing normal tasks and emergency drills.  Obtain corroboration from others if performance at work uncertain

Decision taking

1. Physical capability testing is not required as a routine, unless there are good reasons for not applying it selectively. Information from a range of sources is required and many of these are not easily accessed in the course of a medical examination. Is there any indication that physical capability may be limited? (e.g. stiffness, obesity, history of heart disease)

No – do not test

Yes – consider what tests or observations will enable the person’s capability to perform routine and emergency duties to be determined. This should be based on the nature of the anticipated limitation (see options as above). Go to 2.   
2. Do the test results indicate that capabilities may be limited?

No – fit category 1 – provided there are no underlying conditions that affect decision 

Yes - but duties can be modified to enable safe working, without putting excess responsibilities on others. Restricted category 2 

Yes – but cause of limitation can be remedied. Temporarily unfit category 3
Yes – incapable of performing routine or emergency duties without scope for remedy Permanently unfit category 4 

Annex 1  

STCW Section B-I/9 para 6

In the absence of mandatory international medical standards for seafarers, Parties should regard ……the minimum physical abilities standards set out in table B-I/9-2 …as the minimum for the safe operation of ships, as well as report casualties where poor eyesight or physical inabilities have contributed to such incidents.
STCW Table B-I/9–2

GUIDANCE ON ASSESSMENT OF MINIMUM ENTRY-LEVEL AND IN-SERVICE PHYSICAL ABILITIES FOR SEAFARERS 
	SHIPBOARD TASK, FUNCTION, EVENT OR CONDITION 
	RELATED PHYSICAL ABILITY 
	A MEDICAL EXAMINER should be satisfied that the candidate 

	Routine movement on slippery, uneven and unstable surfaces; risk of injury 
	Maintain balance (equilibrium) 
	Has no disturbance in sense of balance 

	Routine access between levels; emergency response procedures 
	Climb up and down vertical ladders and stairways 
	Is able without assistance, to climb up and down vertical ladders and stairways (inclined ladders). 

	Routine movement between spaces and compartments; emergency response procedures 
	Step over coamings (e.g., to 60cm in height) 
	Is able without assistance, to step over a high door sill (coaming) 

	Open and close watertight doors; hand cranking systems, open and close valve wheels; handle lines, use hand tools(i.e., spanners, fire axes, valve wrenches, hammers, screwdriver, pliers) 
	Manipulate mechanical devices (manual and digital dexterity, and strength) 
	Is able to grasp, lift and manipulate various common shipboard tools; move hands/arms to open and close valve wheels in vertical and horizontal directions; rotate wrists to turn handles. 

	Access throughout ship; use tools and equipment; emergency response procedures must be followed promptly, including donning of life jackets or exposure suit 
	Move with agility 
	Does not have any impairment or disease which could prevent his/her normal movement and physical activities 

	Handle ship’s stores; use tools and equipment; handle lines; follow emergency response procedures 
	Lift, pull, push and carry a load 
	Does not have any impairment or disease which could prevent his/her normal movement and physical activities 

	Overhead storage; opening and closing valves 
	Reach above shoulder height 
	Does not have any impairment or disease which could prevent his/her normal movement and physical activities 

	General ship’s maintenance; emergency response procedures, including damage control 
	Crouch (lowering height by bending knees) Kneel (placing knees on ground) Stoop (lowering height by bending at the waist). 
	Does not have any impairment or disease which could prevent him/her normal movement and physical activities 

	Emergency response procedures, including escape from smoke-filled spaces 
	Crawl (the ability to move the body with hands and knees). Feel (the ability to handle or touch to examine or determine differences in temperature) 
	Does not have any impairment or disease which could prevent him/her normal movement and physical activities 

	Stand a watch for a minimum of 4 hours 
	Stand and walk for extended periods 
	Is able to stand and walk for extended periods 

	Access between spaces; follow emergency response procedures 
	Work in constricted spaces and move through restricted openings (e.g. 60cm x 60cm) 
	Does not have any impairment or disease which could prevent him/her normal movement and physical activities 

	React to visual alarms, warnings, and instructions; emergency response procedures 
	Distinguish an object or shape at a certain distance 
	Fulfils the eyesight standards specified by the competent authority. 

	React to audible alarms and instructions; emergency response procedures 
	Hear a specified dB sound at a specified frequency, 
	Fulfils the hearing capacity standards specified by the competent authority. 

	Make verbal reports or call attention to suspicious or emergency conditions 
	Describe immediate surroundings and activities, and pronounce words clearly 
	Is capable of normal conversation 


Notes:

1.
The above table describes (a) ordinary shipboard tasks, functions, events and conditions, (b) a corresponding physical ability which is considered necessary for the safety of a seafarer who is living and working on board a ship at sea, and (c) a guideline for measuring the corresponding physical ability.

2.
This table is not intended to address all possible shipboard conditions or potentially disqualifying medical conditions; and it should, therefore, be used only as general guidance. Approved doctors may determine whether a seafarer should be subject to an assessment of physical ability for service on sea-going ships, taking into account the nature of shipboard work for which they will be employed. For example, full application of these guidelines may not be appropriate in the case of entertainers who are not assigned duties on the muster list. Also, special circumstances surrounding individual cases as well as any known risks of permitting the individual to be employed on board ship, and the extent to which a limited ability might be accommodated in a given situation, should be given full consideration.

3.
The term ‘emergency response procedures’ as used in this table is intended to cover all standard emergency response evolutions such as abandon ship and fire-fighting, as well as basic procedures to be followed by each seafarer to enhance his/her personal survival to avoid creating situations where special assistance from other crew members would be required.

4.
The term ‘assistance’ means the use of another person to accomplish the task.

5.
If in doubt, the medical examiner should quantify the degree of severity of any disqualifying impairment by means of objective tests, whenever appropriate tests are available, or by referring the candidate for further assessment.

6. 
The ILO Medical Examination (Seafarers) Convention, 1946 (No.73) provides, inter alia, that arrangements shall be made to enable a person who, after examination, has been refused a certificate to apply for a further examination by a medical referee or referees who shall be independent of any shipowner or any organization of shipowners or seafarers.

Annex 2
TEST METHODS FOR HARVARD, CHESTER AND VO2 
Harvard Step Test

The simplest acceptable test for use by ADs is the Harvard Step Test.  It is widely validated and only needs readily accessible equipment.  The protocol should be carefully followed as this will result in comparable results in the event of a repeat test. Another well validated alternative test, such as one of those listed above, may be used by the AD as alternative.

description / procedure: The seafarer steps up and down on the platform at a rate of 30 steps per minute for 5 minutes or until exhaustion. Exhaustion is defined as when the seafarer cannot maintain the stepping rate for 15 seconds. The seafarer immediately sits down on completion of the test, and the total number of heart beats are counted between 1 to 1.5 minutes after finishing, then between 2 to 2.5 minutes after, and finally between 3 to 3.5 minutes after. 

scoring: the score is determined by the following equation:

score = (100 x test duration in seconds) divided by (2 x total heart beats in the recovery periods).

For example, if the total test time was 300 seconds (if the seafarer completed the whole 5 
minutes), and the number of heart beats was 90 between 1-1.5 minutes, 80 between 2-2.5 minutes and 70 between 3-3.5 minutes, then the score would be: 
(100 x 300) ÷ (2 x 240) = 62.5 

	             excellent 
	        > 90 

	              good 
	         80 - 89 

	             high average 
	         65 - 79 

	             low average 
	         55 - 64 

	             poor 
	        < 55 


equipment required: step or platform 45 cm* high, stopwatch, metronome or cadence tape. 

validity: correlation to V02 max approximately 0.6 to 0.8 

advantages: minimal equipment and costs involved, little time required, and can be self-administered. 

disadvantages: biomechanical characteristics vary between individuals (e.g. taller people are at an advantage). When borderline results from people of reduced stature are obtained, some discretion may be used in decision taking. 
Note: * this height is identified in the Protocol . If you use a different height, this should be clearly recorded to ensure consistency in future testing.
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