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All staff at North Yorkshire Fire and Rescue Service, are dedicated to 
creating a  positive working  environment to allow all members of staff 
to achieve their individual potential. The service is committed to 
promoting healthy lifestyles, and this is facilitated through the services 
wellbeing strategy.

Operational firefighters are required to annually pass physical 
performance tests to ensure they are safe to carry out operational 
task. To achieve this all members of staff are allocated dedicated 
physical training time whilst on shift to improve and maintain the 
standards required. 



Introduction
 Firefighting is an occupation that requires individuals to have a wide 

range of physiological variables to meet the strenuous physical 
demands of operational tasks.  To meet the demands of the role, 
Firefighters are required to have higher than average levels of aerobic 
and anaerobic fitness, muscular strength and endurance and a high 
tolerance to fatigue. To potentially be successful with your application, 
engaging with physical training will be essential, due to the physical 
nature of the occupation.

The advice given in this document is highly generic and is aimed at a 
wide selection of individuals as guidance. The information given is to 
guide you and help you to develop those areas that are essential in 
firefighting tasks. 

The operational tasks firefighters are required to perform vary highly 
due to the vast number of incidents that firefighters are required to 
attended. Functional training is one of the best methods to aid the 
performance of firefighting tasks due to the nature of non-static 
exercises, and the engagement of a range of muscle groups involved 
in movements. However, this document is specifically aimed at 
developing maximal aerobic capacity and a full firefighting training 
program should be followed to ensure all variables of fitness are 
obtained and maintained to meet the demands of firefighting tasks. 



Before you get started 
To ensure the safety of yourself and others it is essential that you 
understand your body and your individual abilities. Before engaging in 
physical activity, you must first ensure you are fit and well to do so. 

•If you have any doubts about your health or physical ability to 
exercise, you should consult a doctor before commencing any 
physical training programme. This is especially important if you 
are (or think you might be) pregnant, if your health status has 
recently changed, if you are recovering from a recent illness or 
injury, or if you are new to exercise.

•Make sure you wear suitable clothing during your training 
sessions, particularly appropriate footwear.

•Remain hydrated throughout periods of exercise.

•Fitness improvements take time, and it is important that you 
listen to your body. Training too hard too quickly can easily lead 
to injury, so progress gradually and ensure sufficient rest and 
recovery time is taken.

•If you are unsure about any aspect of the guidance or you would 
like additional support with your training, it is recommended that 
you seek the advice of a suitably qualified fitness professional.

Pre-Physical Screening Y/N
Has your doctor ever said that you have a heart condition OR 
high blood pressure?

Do you feel pain in your chest at rest, during daily activities?

Do you lose balance because of dizziness OR have you lost 
consciousness in the last 12 months?

Have you ever been diagnosed with another chronic medical 
condition (other than heart disease or high blood pressure)?

Are you currently taking prescribed medications for a chronic 
medical condition?

Do you currently have (or have had within the past 12 months) a 
bone, joint or soft tissue (muscle, ligament or tendon) problem 
that could be made worse by becoming more physically active? 
Answer NO if you had a problem in the past, but it does not limit 
your current ability to be physically active.

Are you currently taking any medication which causes 
drowsiness or any other side effects which may affect your 
ability to carry out physical activities?

Are you currently under investigation/monitored for any medical 
condition?



Understanding Firefighting Demands
Component of 

Fitness
Example Firefighting Tasks

Agility
Agility is essential to ensure firefighters can carry out tasks such as rolling out hose, wildfire 

work over varying terrain, wearing breathing apparatus in confined spaces, and allowing 
individuals to move over uneven ground or around obstacles easily. 

Aerobic Endurance 
Aerobic endurance is the key variable associated with the performance of all firefighting 
tasks. Higher levels of aerobic capacity are associated with higher levels of performance, 
such as when wearing breathing apparatus, moving kit, or running out lengths of hose.

Anaerobic 
Endurance

Anaerobic endurance is essential when short bursts of movement are required, such as 
when moving for equipment or moving quickly to react to the changing environments.

Balance

Balance is required when carrying equipment over uneven ground or manoeuvring with 
objects in training and operational scenarios. Increased balance allows an individual and a 

team to keep stable, in turn reducing the risk of injury and ensuring that the task is 
completed safely. 

Co-ordination
Co-ordination is essential in carrying out all essential firefighting tasks, such as moving and 
holding equipment in safety critical tasks such as working at height. Hand eye co-ordination 

will allow more fluid movements and greater performance in firefighting tasks.

Flexibility
When carrying out tasks such as animal rescue or conducting rescues in small, confined 
spaces increased flexibility will allow the body to manoeuvre into positions more freely. 

This in turn reduces the risk of injury and allows operational tasks to be competed.

Muscular 
Endurance

Muscular endurance will allow an individual to carry out physical tasks for sustained 
periods. Tasks such as moving and running out lengths of hose, carrying equipment or 

operating heavy equipment for long sustained periods. 

Power / Explosive 
Muscular Strength

Upper, lower and core strength is essential for firefighters to carry out most operational 
tasks. Increased levels of muscular strength will reduce the risk of injury and increase task 
performance. Tasks that require muscular strength are lifting or moving heavy objects or 

equipment, such as picking up and manoeuvring a casualty. 

Reaction Time
Quick reaction times are required when exposed to dynamic firefighting environments, 

such as moving out of the way of moving objects or reacting when using cutting 
equipment.



Direct Aerobic Capacity Assessment ‘Maximal Breath by 
Breath Assessment’

The breath-by-breath assessment is the final physical assessment that an 
applicant will conduct. This assessment allows the service to gain an in-depth 
understanding about an individual’s maximal capacity to physically perform 
aerobically. The assessment is an incremental (Speed and incline) maximal 
exercise test which will be performed on a treadmill and will measure a 
candidate’s aerobic capacity. There are no minimum or maximal markers you 
need to get to on this assessment in terms of distance, speed or time, as the 
applicant will be required to complete the test until exhaustion. Data will then be 
taken from the test, and a VO2max (ml·kg-1·min-1 ) score will be given. A value of 
42.3 ml·kg-1·min-1 is required to successfully pass this assessment. Utilising this 
method of testing allows fairness for every applicant as it removes all prediction 
error, or any bias prediction assessments have between sexes and age.
*This test for the wholetime process will take place after the interviews and on the same day as medical 
assessments.

Aerobic Capacity Measurement 

(V) = Volume 
(O) =Oxygen

(ML) = Millilitres 
(KG) = Body Mass
(Min) = Per minute  

VO2max (ml·kg-1·min-1 ) = 42.3 requirement for Firefighting tasks



‘Maximal Breath by Breath Assessment’ Ramp Protocol

Max Assessment Criteria:
Respiratory Exchange Ratio (RER) - above 1.05

Heart Rate Peak – 95% of theoretical Heart Rate Max (220-age) or above

Rate of Perceived Exertion (RPE) – Grey 18+ or Yellow 8+

Participant instigated test abortion

Visible signs of maximal fatigue (erratic, irregular gait)

Participant unable to follow clear administrator guidance (3 strikes)

The assessment  is an incremental protocol that will 
increase with speed and incline over a period of time, and 

is conducted on a treadmill to replicate load-bearing 
exercise. 

The assessment will be completed upon exhaustion of the 
individual as the protocol does not have an end point.

 Data collected will be from each breath, inspired (Oxygen 
rich) and expired (Carbon dioxide), allow the evaluation of 

oxygen absorption.

The assessment protocol will last around 8-14 minutes

42.3ml.kg-1.min-1 is required to pass this assessment. 
 



Why do we use this test?

Firefighting Tasks have been shown to require an aerobic capacity of 42.3ml.kg-1.min-1 (12-
13 METS). Using the direct method allows a fair way of establishing an accurate reading of 
an individuals ability and removes the error other methods have when predicting aerobic 
capacity. 

What does the assessment look at?

The assessment establishes an individuals maximal aerobic capacity, to establish this the 
assessment collects each to understand the bodies ability to uptake and use oxygen at 
muscular and cellular level. 

Hints and Tips for the assessment?

• Have an exposure to the assessment and understand where you can perform to, this will 
give you an indication of the inclines, speeds, time and intensities for training.

• Utilise the training programmes attached by conducting high intensity training in maximal 
and submaximal zones. 

• Give yourself a substantial amount of time to train, adaptations do not happen over short 
periods of time.

• Keep your body mass down, ensure you have a low fat percentage, as negative body 
mass will impact your relative value.



Exercise Intensity   

Exercise intensity refers to hard your body is working during physical 
activity. Your health and fitness goals, as well as your current fitness 
level will determine your ideal exercise intensity. Typically, exercise 
intensity is described as low, moderate, or vigorous.

To ensure you are getting the best out of your exercise sessions it is 
essential that you listen to your body and monitor the exercise 
intensity. To improve fitness, you need to be working at a high enough 
intensity to overload and progress.

There are various tools to use to monitor intensity: Rate of Perceived 
Exertion (RPE), Talk Test, and Heart Rate Monitoring.

The rate of perceived exertion scale enables you to assess your 
exercise intensity through psychological feedback from exercise, 
in real time. It allows you to understand your given effort in line 
with how exercise makes you feel, in the moment of exercise and 
allows you to make decisions of how hard to push. 

The modified ‘Borg Rating of Perceived Exertion Scale’ displayed 
above, is a simple way of quantify your exercise intensity through 
psychological feedback you get from exercise as this has a strong 
relationship with exercise intensity heart rate zones.



How to build a program   Planning what you are aiming to achieve 
will help you to ensure you get the best out 

of your training sessions.

Goal Setting

Specific- Specific goals have a numerical 
value by which you can determine your 

success or failure.

Measurable - In line with being specific, 
the goals must also be measurable to allow 

you to gauge whether you are meeting 
them.

Attenable- Most fitness programs should 
focus on what you can achieve within 

several weeks to months, as opposed to a 
monumental target that will take a decade 

to achieve.

Relevant - Relevant goals are those that 
pertain to you and are tailored towards 

your life, health, and fitness needs.

Time-bound - This means there is a 
specific time-period within which you plan 

to achieve your goal.

Establish variables 
required for 
successful 

performance.

•Aerobic Capacity 
•Muscular Strength and Endurance
•Flexibility 
•Anaerobic Endurance 
•Agility 

Establish your 
performance in line 

with the required 
variables:

•1 Rep Max Testing 
•Aerobic Capacity Test
•Functional Performance testing 

Identify: areas for 
improvement, where 
are you in terms of 

achieving these 
performance 
standards? 

•Your training history 
•Frequency, intensity, duration and type
•Specific focus
•What motivates you
•Barriers or dislikes
•Any previous injuries/weaknesses

Goal setting
Smart

•Specific 
•Measurable
•Attenable 
•Realistic
•Timebound 



Cardiovascular Training
Also called aerobic or endurance exercise, cardiovascular exercise is 
any form of activity that uses aerobic metabolism. That is, during the 
activity, oxygen is heavily involved in the cellular reactions that 
produce the energy necessary to sustain the activity. Your heart rate 
increases, and you breathe more deeply to maximise the amount of 
oxygen in your blood and help you to use more oxygen efficiently.

When training at an intensity below 80% of your maximum heart rate, 
the body will utilise oxygen to convert body fat to energy, this is 
known as aerobic exercise. As the intensity of exercise increases, 
the energy source gradually drifts towards carbohydrates becoming 
the preferred energy source, which no longer requires oxygen. The 
duration of sustaining exercise decreases the higher the intensity. 
However, as you become fitter and expose your body to exercise 
within the various zones, your body will adapt and become more 
efficient, enabling you to train within the higher-intensity zone for 
longer periods of time.

Limiting factors such as  genetics have a 20% to 40% influence over 
cardiovascular performance. Also, females tend to have a 25% lower 
cardiovascular capacity than males and, for both sexes, this capacity 
tends to decline with age. However, everyone can improve 
cardiovascular health and performance, and there are many 
performance and health  benefit that come it training correctly. 

Choosing the aerobic exercise that you enjoy will help increase 
your adherence for exercise.  Running, biking, circuit sessions, 

swimming, make it something you enjoy. 

Specific on your feet exercise such as running will increase load 
bearing and help increase the strength around your joints such 

as knees and hips. 



Cardiovascular Training
Monitoring Exercise Intensity.

Monitoring your exercise intensity whilst conducting 
cardiovascular training will help increase the results and allow you 
to be more specific with your training. 

Heart rate monitoring is the best form of exercise monitoring and 
can be used to monitor progression. Smart technology such as 
monitors and watches will also give you feedback on how long 
you are staying in zones and the progress you have made. 

Progression and Overload.

•Exercise frequency, intensity or duration should not increase more than 10% each 
week. Progression should be gradual with appropriate recovery time to make 
adaptations.

• You may reduce frequency short term to avoid risking too much overload, allowing 
your body to adapt during intensity increases. 

• To improve your cardiovascular fitness, it is important to be exercising regularly at 
an intensity that overloads the body sufficiently to cause performance increases.

• Listen to your body, fatigue is detrimental to successful increases in performance. 

Target Heart Rate = (220 – Age) = (…) ÷ 100 x by 
percentage zone = % HRM training Zone

Example: 
30-year-old 

(220-30) = 190bpm  (Maximal HR)   190 ÷ 100 x 90 = 
171 bpm



Cardiovascular Training

Example training sessions for each zone 

1 50-60% -  Walking for a sustained period, 5km.

2: 60-70% - Slow jog / quick walk (Jog, Walk Intervals).

3: 70-80% - Jogging for a sustained period, 5km/10km.

4: 80-90% - High Intensity Sprints for 30-90s bouts repeated

5: 90-100% - Maximal sprints 5-20 seconds.

Example Training Sessions:

CIRCUIT TRAINING -can be training in any of the zones, they are great for 
all exercises no matter the level of fitness, vary your rest periods and add in 
exercises that push your areas of weakness. 

STEADY STATE- (Long Slow distance) - Great for building endurance 
Duration 30 minutes +
Intensity- 70% of target heart rate – RPE 5

TEMPO – Shorter sessions that are great for increasing aerobic capacity and 
lactate tolerance; reducing development of fatigue at high intensity 
Duration 20 – 30 minutes
Intensity- 70-80% of target heart rate – RPE 6

SUB-MAXIMAL– Designed to increase speed, aerobic capacity and lactate 
tolerance.
Duration 20 – 60 minutes
Intensity- 70% - 85/90% of target heart rate – RPE 7-9

MAXIMAL – Designed to work in the maximal zones for aerobic capacity 
development.
Duration – 15-25 minutes.
Intensity- 90-100% RPE 9-10



Preparing for Exercise
To reduce the risk of injury and prepare the body psychologically and 
physiologically, it is essential to prepare the body and specific areas of the body 
for the tasks / physical activity it is about to perform. Warm-ups should last 
around 10 minutes and should follow these steps, they are aimed at increasing 
muscle temperature and increasing the amount of oxygen delivered to the 
muscles.

Warm Up

1 Be specific
Increase your heart rate, warm up the specific areas the 
activity will involve, or any areas of previous injury that 

have potential to cause further injury.

2 Increase the 
intensity slowly

Slowly increase the heart rate to ensure that the energy 
systems you are about you use are prepared. This in turn 

will increase the blood flow to muscles and allow oxygen to 
move around the body. 

3
Keep the body 
and muscles 

warm

Ensure that the core temperature of muscles has 
increased, ensuring the increase in elastic potential of 

each muscle. This allows the body to increase the range of 
motion around each joint.  

4 Dynamic 
stretching

Ensure that all stretches are dynamic and not static, 
ensuring muscle temperature is correct and keeping the 
heart rate high. Increasing the range of motion around 

joints reduces the risk of injury during exercise. 

Warm up Example Exercise

• Squats
• Jogging – increase over warm up

• Lunges
• Shoulder twists

• Dynamic changes of direction
• Trunk Twists



Cooling Down after Exercise
A cool down is essential to ensure that any negative by-products of 

exercise are removed from the muscles, to reduce the risk of injury, and to 
reduce the heart rate. Benefits of increased muscle elasticity are also found 
to be associated with a correct cool down. Cooling down will reduce the risk 

of injury and reduce muscle soreness. 

Cool Down
1

Be specific
Concentrate on the areas of the body that the 

session has worked on, and any areas of previous 
injury. 

2 Reduce the heart rate Slowly lower the heart rate and increase oxygen 
levels within the blood.

3 Keep the body and muscles 
warm

Ensure that the muscles are cooled down slowly 
and that blood flow is kept high to aid with recovery. 

4 Dynamic stretching Increase the range of motion around the joints and 
increase the elastic potential of the muscles.

Cool Down Example Exercise

• Standing quad stretch 
• Seated hamstring stretch 
• Shoulder mobility stretch

• Cat Pose Low back  



Level 1(Beginner)



Level 2 (Intermediate)



Level 3 (Advanced)



Nutrition 
Why Nutrition is Important.

To ensure the we fuel our bodies correctly for the 
activity we are about to undertake or feed it the correct 
nutrition for after exercise, understanding the benefits 
of nutrition for health will be invaluable in helping you 

achieve your fitness goals.

• Improves body composition 
• Reduces the risk of injury 

• Provides more energy  
• Decreases recovery time 
• Improves performance 

Nutrition Do’s and Don’ts
Do Don’t Why?

Eat a balance 
and healthy 

breakfast
Skip breakfast

A balanced and healthy breakfast can kick start 
your metabolism, resulting in more calories being 

burnt at rest.
Eat 5-6 quality 

small meals per 
day

Eat 2-3 large 
meals per day

Eating smaller meals more often provides a 
constant flow of energy and reduces the likelihood 

of fat storage.

Drink water and 
sugar free drinks

Drink high sugar 
drinks

Water gives you energy, helps boost your 
metabolism and is vital for all bodily functions. 

Alternatively, sugary drinks often have no 
nutritional benefit and causes spikes in blood 

sugar level. Increased sugar intake can lead to 
health issues.

Eat wholegrain 
foods Eat refined foods

Foods made from wholegrains have a much higher 
nutritional value, these are beneficial for energy 

release, gut health and aid quicker recovery. 

Grill foods Fry foods

Fried food contains high levels of fat due to 
absorption of the fat they are cooked in. Grilled 
food has a reduced fat count as fat is removed 

from the meat during the cooking process.

Eat natural 
foods

Eat Processed 
foods

Increased intake of processed foods can increase 
the risk of heart disease and diabetes; they can 
also have a negative impact on gut health due to 

increased demand on digestion.

Eat white meat 
and fish Eat fatty red meat

Despite being high in protein, red meat is also high 
in saturated fats. White meats and fish are leaner 

and contain less fat. Red meat should still be 
consumed as part of a healthier diet but no more 

than 1-2 portions of lean cuts should be consumed 
in a week.



Be
fo
re Ensure your body is fuelled for the workout.

Try to eat a balanced meal at least 2-3 hours before training. 
This will allow your body to digest the nutrients and provided it 
with the energy it requires to train.

Complex carbohydrate provide sustained energy for endurance 
based workouts. Some simple carbohydrates may be beneficial 
immediately prior to activity to provide an instant energy supply. Du
rin

g Stay hydrated during your workout by drinking plenty of fluids.

Af
te
r Your post exercise nutrition will depend on the type, intensity and 

duration of your workout.

Replace lost fluids.
Long bouts of exercise or high intensity workouts, require 
complex carbohydrates within 30minutes of the session to aid 
with recovery. 

Protein is essential after any form of exercise to help repair and 
rebuild muscle tissue. 

Eating fat can slow down digestion and absorption of 
carbohydrate, proteins and minerals needed for recovery. 

Exercise 



Hydration 
The amount of water you need depends on a range of factors, such as 

climatic conditions, your health, your clothing, your exercise intensity and 
duration. So, being well hydrated will differ per person and situation.

To adequately rehydrate after your exercise session, aim to drink one and a 
half times the fluid you lost while exercising. Do not do this all in one go, 

spread it over the next two to six hours to allow your body to absorb and use 
it.

You need to drink more fluid than you lost while exercising because you 
continue to lose fluid through sweating and urination for some time after you 

have finished your session.

Signs of Dehydration

• Feeling thirsty and lightheaded.
• A dry mouth.
• Tiredness.

• Having dark coloured, strong-smelling urine.
• Passing urine less often than usual.

•Feeling fatigued.



Body Weight and Composition
A healthy weight and composition are important as increased negative 
mass has an adverse effect on firefighting performance, safety and on 
general health. Height and weight measurements and the calculation of 
Body Mass Index (BMI) are in the majority of cases a suitable means of 
confirming the weight category of individuals. 

The recommended BMI for applicants is within the healthy weight 
range of 18.5 - 25.0. 

BMI Calculation 
Weight (79kg) /  Height-2  (1.8 x 1.8m) = BMI 24 

Impact on Aerobic Capacity - As aerobic capacity is measured 
in relative value of millilitres per kilogram of body weight per 
minute (ml.kg.min), a low body mass and specifically fat mass 
are highly beneficial to obtain higher values. Those with a BMI in 
the normal range typically score higher on the maximal aerobic 
capacity test. 



Prepared by Exercise Physiology


