PHYSICAL AND FITNESS ASSESSMENT FOR FIRE PERSONNEL

INTRODUCTION

The Natref Fire Department wants to ensure that its Fire Fighters (FF) are physically capable of performing the arduous, physically demanding duties on the fireground. To accomplish this, Natref Fire Department has developed a Physical and Fitness Assessment (PAFA). The PAFA is a reasonable measure of the tasks a FF or any emergency staff may have to perform in an emergency situation.  Any short listed candidates desiring a fire fighter position at Natref Fire Department or any Fire fighter / Officer who is within the service of Natref is required to pass the PAFA. The PAFA in the case of new applicants who successfully complete the assessment will be invited to continue in the selection process.  While performing the series of tests, The candidate will be required to follow all the safety requirements as set out by the evaluator e.g. Under no circumstance may a candidate run while being tested.

To ensure scoring accuracy by eliminating timer failure, two stopwatches are to be used, simultaneously, to time the PAFA. One stopwatch is designated as the official test time stopwatch; the second as the backup stopwatch. If mechanical failure occurs the time on the backup stopwatch is used. If the elapsed time exceeds 20 minutes (This being the time limit for the assessment) prior to the completion of all 10 tests, the assessment is concluded and the candidate fails the PPA. The 10 tests, which form part of the assessment, must be completed. If test is failed the fitness assesement is failed; the candidate can then stop the test. The in service candidate will be required to be re-evaluated within a period of 6 (six) weeks.

The assesment is to be carried out in full fire fighting apparel. 

EQUIPMENT AND INFRASTRUCTURE REQUIREMENTS
Equipment 

· 1 x SCBA (self contained breathing apparatus)

· 1 x Rescue Mannequin

· 2 x 25kg weighted containers

· 1 x 30m x 38mm fire hose

· 1 x Akron 475l branch

· 1 x 30m x 64mm fire hose

· 2 x  stopwatches

· 2 x Heart rate monitors

· 1 x BAA medical kit

· 1 x stretcher + weight

· 2 x 30m x 100mm fire hose

· 1 x 12mm x 20m static rescue rope

· 1 x rescue pulley

· 1 x 25kg Spreader or similar weight

· PPE for candidate - full fire fighting apparel (fire tunic and leggings, fire boots, gloves, and helmet ).

Infrastructure 

· Open training area preferably 150m2
· Structure with stairs reaching at least 4 metre in height and able to handle a stretcher with ease

· An anchor point on structure for pulley

· A 550mm to 750mm crawl pipe with a minimum length of 10m 

· Test markers

· A cat ladder which reaches a height not lower than 12m (if not an extension ladder may be utlised)

EXPLANATION OF THE ASSESSMENT

TEST 1:
FIRE HOSE DRAG

The candidate lifts the coupling of a 30m x 65mm fire hose onto either one his/her shoulders.  The fire hose, which is weighs the mass of a fire hose filled with water is then, dragged past a line 12m away.  The entire fire hose must pass the line.  The end that was used to drag the hose is put down and the other end is then dragged back to its original position.

Purpose

This test is designed to simulate the critical tasks of dragging a hoseline from the fire vehicle to the fire occupancy and pulling a hoseline around obstacles while remaining stationary.  This event challenges your aerobic capacity, lower body muscular strength and endurance, upper back muscular strength and endurance, grip strength and endurance, and anaerobic endurance.  This event affects your aerobic and anaerobic energy systems as well as the following muscle groups: quadriceps, hamstrings, gluteus, calves, lower back stabilisers, biceps, deltoids, upper back, and muscles of the forearm and hand (grip).

Failures

During the hose drag, if the candidate fails to drag the hose, or fails to pull the hose back to the original position position or the candidate drops the hose. The candidate will then fail the test.

TEST 2A
LADDER AND STRETCHER RAISING SIMULATION 
The candidate is to raise a weight of 25kg by pulling downwards on a rope attached to a pulley.  This is to simulate the raising of a ladder.  The weight is to be raised 4 (four) times after each other.

Purpose

This event is designed to simulate the critical tasks of placing a ground ladder at a structure and extending the ladder to the structure or raising a strectcher with a rollgliss.  This event challenges your aerobic capacity, upper body muscular strength, lower body muscular strength, balance, grip strength, and anaerobic endurance.  This event affects your aerobic and anaerobic energy systems as well as the following muscle groups, biceps, deloids, upper back, trapezius, muscles of the forearm and hand (grip), glutes and quadriceps.

Failures

If the candidate drop the weight to the ground because of rope slip or the candidate cannot complete the weight to be raised (four) 4 times after each other the candidate will fail the test.

TEST 2B 
STAIR CLIMBING
The student will climb a cat ladder a height of 30m, and down.

Purpose

The event is designed to simulate the critical tasks of climbing stairs in full protective clothing while carrying a high rise pack and other fire-fighter equipment. The test assesses your acrophobia (fear of heights) and vertigo (balance at heights) capabilities.  This event challenges your aerobic capacity, lower body muscular endurance.  This event affects your aerobic energy system as well as the following muscle group: quadriceps, hamstrings, glutes, calves and lower back stabilisers.

Failures

If the candidate fails to climb to the top of the ladder or dismounts the Cat ladder or shows signs of vertigo disabilities, the candidate will fail the test. If he / she misses any rung during the raise and lower of the weight, one warning is given thereafter the candidate fails the test.

TEST 3:
CRAWL

The candidate must crawl a distance of 9 meters.  Around a bent and 9m again in a enclosed pipe with a diameter of 750mm.

Purpose

This event is designed to simulate the critical task of searching for a victim with limited visibility in an unpredictable area or working in a confined space or working in a chemical suite. This event challenges your aerobic capacity, upper body muscular strength and endurance, agility, balance, anaerobic endurance and kinaesthetic awareness.

This event affects your aerobic and anaerobic energy systems as well as the following muscle groups: muscles of the chest, shoulder, triceps, quadriceps, abdominal and lower back.  This is also a good predictor of claustrophobia and fear of confined spaces.

Failures

A request of urgent assistance that requires the opening of the escape hatch or opening of the entrance or exit covers constitutes a failure.

TEST 4:
RESCUE

The candidate is to lift a spreader from a rescue set and carry it to a location 10 (ten) meters away and put it down.  The spreader is then to be picked up again and carried back to its original location and put down.

Purpose

This event is designed to simulate the critical tasks of removing equipment of tools from a fire vehicle, carrying them to the emergency scene and returning the equipment to the fire vehicle.  This event challenges your aerobic capacity, upper body muscular strength and endurance, lower body muscular endurance, grip endurance and balance.  This event affects your aerobic energy system as well as the following muscle groups: biceps, deltoids, upper back trapezius, muscles of the forearm and hand (grip), glutes, quadriceps and hamstrings.

Failures

If candidate drops the piece of equipment on the ground during the carry, the test time is conluded and constitutes a failure.

TEST 5:
FIRE HOSE HOIST

The candidate will from a height of 4m on a drill tower, lower the end of a 100 mm hose to the ground and continue until a point at 18m is reached.  The hose will then be hoisted back up to its original height.

Purpose

This event is designed to simulate the critical task of breaching down and pulling up the 100m hose from either an Emergency pumper or from a structure. This event challenges your aerobic capacity, upper and lower body muscular strength and endurance, grip strength and endurance and anaerobic endurance.  This event affects your aerobic and anaerobic energy systems as well as the following muscle groups: quadriceps, shoulder, triceps, quadriceps and lower back.
Failures

If the candidate fails to pull the hose up the tower constitutes a failure.

TEST 6:
STRETCHER CARRY

This test will be carried out with the help of the Evaluator’s assistant.  A stretcher with a weight of 70kg is placed in front of a flight of stairs.  The candidate will lift the front of the stretcher and the instructor the back.  The candidate will climb the flight of stairs and the stretcher will be put down.  The candidate and instructor will exchange places and lift the stretcher again.  The stretcher will then be carried down the stairs and placed back in its original position.

Purpose

This event is designed to simulate the critical task of removing a victim or injured partner from an emergency scene with the use of a stretcher. This event challenges the candidate's aerobic capacity, upper and lower body muscular strength and endurance, grip strength and endurance, and anaerobic endurance. This event affects the aerobic and anaerobic energy systems as well as the following muscle groups: quadriceps, hamstrings, gluteus muscles, abdominal muscles, torso rotators, lower back stabilisers, trapezius, deltoids, latissimus dorsi, biceps, and muscles of the forearm and hand (grip).


Failures

If the candidates, rests or puts the stretcher down at any time on the stairs or allow the assistant to take one step back on the stairs, constitutes a failure.

TEST 7:
BODY DRAG

The candidate will drag a mannequin of weight 70kg by its collar for a distance of 9m around a 90-degree corner, the candidate will turn around with the mannequin still in the same position and drag it back to the original position.

Purpose

This event is designed to simulate the critical task of removing a victim or injured partner from a fire scene. This event challenges the candidate's aerobic capacity, upper and lower body muscular strength and endurance, grip strength and endurance, and anaerobic endurance. This event affects the aerobic and anaerobic energy systems as well as the following muscle groups: quadriceps, hamstrings, gluteus muscles, abdominal muscles, torso rotators, lower back stabilisers, trapezius, deltoids, latissimus dorsi, biceps, and muscles of the forearm and hand (grip).


Failures

If the candidate fails to pull the mannequin the full distance constitutes a failure.
TEST 8:
ADVANCING A CHARGED HOSE LINE

The candidate will advance a fully charged 30m x 38mm hose line by the branch up a single flight of stairs. The candidate will then come back down the flight of stairs with the branch.  The candidate will ensure that the hose line is in its original position.

Purpose

This event is designed to simulate the critical tasks of advancing a 38mm fire hose during an emergency. This event challenges the candidate's aerobic capacity, upper body muscular strength and endurance, lower body muscular strength and endurance, balance, grip strength and endurance, and anaerobic endurance. This event affects the aerobic and anaerobic energy systems as well as the following muscle groups: quadriceps, gluteus muscles, triceps, upper back, trapezius, and muscles of the forearm and hand (grip), hamstrings, lower back, biceps.


Failures

If the candidate does not maintain control of the branch or hose is dropped onto the stairs it constitutes a failure.

TEST 9:
LIFTING EQUIPMENT

The candidate will lift a foam can of weight 27kg into a vehicle locker of height 1.2m or a structure of the same height.  The can must also be removed from the locker and placed back in its original position.

Purpose

This event is designated to simulate the critical tasks of lifting and removing foam cans from a fire vehicle from a certain height.  This event challenges your aerobic capacity, upper body muscular strength and endurance, lower body muscular endurance, grip endurance and balance.  This event affects your aerobic energy systems s well as the following muscle groups: biceps, deltoids, upper back, trapezius, muscles of the forearm and hand (grip), glutes, quadriceps and hamstrings.

Failures

If the candidate cannot lift the foam can with one hand constitutes a failure.
TEST 10:
FIRE HOSE CARRY

The candidate is to lift a 30m x 100mm fire hose and carry it to a location 20m away.  The candidate is to turn around and carry the hose back to its original location.

Purpose
This event is designed to simulate the critical tasks of picking up a rolled hose and carrying it from the fire vehicle to the fire occupancy.  This event challenges your aerobic capacity, lower body muscular strength and endurance, upper back muscular strength and endurance, grip strength and endurance, and anaerobic endurance.  This event affects your aerobic and anaerobic energy systems as well as the following muscle groups: quadriceps, hamstrings, glutes, calves, lower back stabilisers, biceps, deltoids, upper back, and muscles of the forearm and hand (grip).

Failures

During the hose carry, a candidate may rest but may not drop the hose.  Dropping the hose or failing to carry the hose the distance constitutes a failure.

General Failures 
Heart rate exceeding 80 percent of maximum for more the 4 times even after 1minute recoveries. 

Disobeying a safety rule. 

Candidates will not be penalised for SCBA’s for emptying during the test but will only be given a 3 minute time period to exchange the SCBA set.

Right to Terminate the Test

The Fire Department reserves the right to terminate the assessment at any time for emergency medical reasons.

If the evaluator believes the candidate has gone beyond his/her physical capabilities and is endangering him or herself, the test will be terminated and an emergency medical evaluation will be conducted or arrangement.

Examples of these situations may include but are not limited to respiratory distress, inability to communicate, reduced level of consciousness, loss of the use of any extremity, unsteady gait, difficulty walking, blurry vision, chest pain, nausea, or vomiting.

If one or more of signs or symptoms of this type is observed, the test may be terminated.

PHYSICAL AND FITNESS ASSESSMENT SAFETY GUIDELINES
Prior to the PAFA

· Participation in the PAFA will be similar to a strenuous sporting event. This is a list of safety guidelines to follow prior the PAFA


· Conditioning your body for a rigorous physical challenge takes time. A minimum of 2 to 4 weeks will be needed for a reasonably fit person to adequately prepare.

· There is a minimum of muscular strength that is required to complete some of the unavoidable, critical tasks on the PAFA. It may take some people a long time, to develop enough muscular strength to accomplish this.

· A working knowledge of proper lifting techniques is essential is to be mastered because of the amount of equipment lifting required on the PAFA. Improper lifting can cause injuries.

· While preparing for the PPA seek out the advice or council of a person certified in fitness training.

· Consult your physician if a predisposing medical condition exists, such as pregnancy, obesity, or any preexisting medical problems. Present a copy of the PAFA to the physician, so a full assessment of the test-specific fitness level may be made.

· Participants should not eat food immediately prior to the PAFA.

During the assessment  

The following safety guidelines are applicable during the evaluation: 


· The fitness where possible should be done in cool weather conditions.

· An evaluator assistant will always be present during the testing and a complete medical kit must be available at all times.

· The student must be asked before commencing with the test if he / she has any medical conditions which could have an influence on his / her performance e.g.

· Any heart or blood circulation problems

· Any past injuries 

· Diabetes

· Stomach Ulcer or hernia 

· Bone or muscle related injuries e.g. spine, knee, neck, hamstring etc.

· Flu or any other upper respiratory tract infections within the last 3 weeks.

(If any of these conditions are present the student must first consult a physician before attempting the test.)

· If he declares that he / she has no medical conditions he / she must sign the evaluation sheet declaring that he / she has stated that they have no medical conditions.

· Full Bunker gear including helmet must be worn throughout the test including a full SCBA. 

· Maximum + 80% of Maximum heart rate for each student has to be determined before the test may commence. Heart rate is to be measured with two heart rate monitors (one on arm and one fixed to back plate) and one transmitter.

· All the general safety working rules are applicable during the test e.g.

· Lifting and carrying techniques - Lift with your legs etc 

· Wearing of gloves throughout exercise

· Correct raising of a weight with rope

· Correct body drag procedure

· Correct crawling procedure

· Correct ladderclimbing techniques

· During the test the heart rate is monitored after each test within the test battery.

· The heart rate of the student may at no stage exceed the maximum permitted heart rate for that person. If exceeded the student is stopped immediately. He / she may only continue if his / her rate recover till below 80% of his / her maximum heart rate.

· Running is not permitted during the test only fast brisk walking.   


· The evaluator assistant must assist with the carrying of the stretcher. 

· The evaluator conducting the test must be within 3 meters away from the candidate during the test.

· Heart rate is to be taken 3 minutes after completion of test.

· Fluid replacements (Minimum 375 ml) to be provided directly after test is completed e.g. Game or Powerade.

· Where possible body temperature must also be measured.  

· The candidate has to be asked after the test on how he / she feels. This must be noted on the evaluation sheet.
CALCULATION OF RESULTS TO DETERMINE FITNESS

Criteria required

· Max – Heart rate allowed 220 – age

· Heart rate taken after each test in the battery

· Average heart rate compiled after test is completed

· Time taken to complete test battery

· Maximum time allowed completing fitness test battery
Formula
Average heart rate divided by maximum heart rate = heart rate index

Time taken divided total time allowed (20 minutes) = time completion factor

Heart rate index X time completion factor = TWFI (Time weight fitness index)

Example

Max – Heart rate allowed 220 – age  (40)


=
180                              

Average heart rate compiled after test is completed 

=
160

Time taken to complete test battery



=
16 minutes 30 seconds (990 seconds)

Maximum time allowed completing fitness test battery
=
20 minutes (1200 seconds)

Heart rate index: 
 160/180 160/180
=
0.88889

Time index:

990/1200
=
0.825

0.888889 X 0.825 = 0.733
TWFI 
= 0.733

A candidate who passes the assessment with a TWFI of less than 0.9 can consider him / herself competent to perform the physical and fitness demands of a fire fighter.  

References
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The Commonwealth of Massachusetts
Department of Personnel Administration
Physical Performance Test for Fire Fighters
January 1994 

FIRE FIGHTER PHYSICAL AND FITNESS ASSESSMENT   

DATE:                                                               
SHIFT:        MAX HR:          80% HR

NAME:                                                               C/NR:
AGE:
WEIGHT:

BA Pressure begin and end:



Heart rate begins and ends (3 minutes after test): 





Medical conditions or previous injuries:


Signature:

Test No
Description
H/R
Time

Test 1
64mm x30m hose drag distance 15m and back



Test 2a
Raise 25kg weight to 4m x 4 times



Test 2b
Climb a Cat ladder



Test 3
Crawl within a confined space



Test 4
Lift a spreader and carry it a distance of 10m, put down, pick up and carry 10m put down  



Test 5
Lower 100mm x 18m hose from height of 4m and raised again hand over hand. 



Test 6
Carry stretcher of weight 70kg up a flight of stairs, change position with instructor, and carry stretcher down stairs again.



Test 7
70kg mannequin dragged 15m by collar, turn around and drag back



Test 8
Advance a 30m x 38mm charged hose up flight of stairs, and down stairs again.



Test 9
27kg Foam container lifted to shelf height 1.2m and down again with first one hand then the other



Test 10
Lift a 23m x 100mm hose of 45kg and carry 20m turn around and back without putting it down.



SCBA Refill at: 



Comments:

Time taken to complete fitness test battery:


Heart rate after 3 minutes:


Any injuries during tests:
Yes
No













Final Result of Test
Pass
Fail
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