Optimal Performance through Effective Recovery and Regeneration
 Richard Smith MSc / BASES / UKSCA / ISRM

TRAIN HARD + RECOVER WELL = ENHANCED PERFORMANCE
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INTRODUCTION

Whether you are just starting out in training for endurance sport, or you are racing in the elite, effective recovery and regeneration is key to maximising your training gains and performance, and to reducing the risk of injury and illness. Endurance sports to an extent demand participants to train and compete for extended periods or over distances and at intensities that challenge an individuals physiology, and in some instances to a point close to that which may cause ill health or injury. In order to achieve your personal goals, to be the best you can, or to compete at a certain level, you will need to work hard, and at times you may push your body and mind to extremes, in order to adapt to such rigorous work. It is also true that some athletes and coaches/trainers are guilty of focusing too much on ‘Overload’, and to a lesser extent individuality and specificity, whilst neglecting the key training principles of rest, recovery and regeneration. Unless your body adapts to the training/competition loads, the physical and psychological demands may lead to excessive residual fatigue, over-training, burnout, injuries, underperformance, a loss of fun and enjoyment and retirement from the sport. Remember why you started out, set realistic SMARTER goals and be flexible in your approach. 

Many athletes train and compete hard, but ignore the complexities of ‘holistic recovery’ except when they are injured or ill. Yet these elements are an essential ingredient of a balanced training/performance programme. Rest, recovery and regeneration should be viewed as the first part of preparation, not something that we do if we have time!
THE PRINCIPLE OF RECOVERY

Training alone is not enough to improve performance. In fact training in physical terms actually causes micro trauma, which in turn triggers the adaptive responses which are generated during recovery and regeneration. The body effectively needs both time and an appropriate internal (i.e. nutrient and hydration) and external (i.e. reduced stress) environment to adapt and adjust to the higher demands being placed on it. The principle of recovery refers to that part of the training where the benefits of the work done are maximised through strategies, which reduce residual fatigue and enable the athlete to cope with the workloads more effectively.

Training, recovery and adaptation 
Recovery activities speed up training adaptations  
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During training and/or competition the body is stressed by the specific demands/loads of that session or event (+ other stressors), which represents the stimulus for adaptation to occur. The work undertaken results in a degree of fatigue or depletion of the physiological or psychological systems involved. Adaptation to training is accelerated when residual fatigue is reduced as soon as possible after training and the challenged systems are restored to normal levels.

Proactive strategies of recovery and regeneration facilitate and encourage optimal adaptive processes after the presentation of a training load. If there is sufficient recovery before the next workload the underlying system or fuel store stressed during training can improve its capacity to cope with the next stressor.   

To maximise the potential for an athlete to learn, adapt and improve, it is important for them to start training and competition in a relatively non-fatigued state. This becomes more challenging for coaches and athletes when athletes are required to complete more than one training session per day, often over several days and when combined with a range of additional lifestyle stressors such as education, work etc.

TRAINING STRESSORS

The model below illustrates the impact of training/competition stressors (and the interplay of other extraneous stressors) on performance. With appropriate rest and regeneration the athlete will adapt and relative performance will improve. However, if the total ‘stressors’ exceeds a certain threshold without appropriate time, rest and regeneration, there is a potential risk of the athlete under-performing, getting ill or getting injured.   
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FATIGUE, OVER-REACHING, OVERTRAINING, AND BURNOUT

Definitions

Fatigue is a normal occurring response to training loads. It may be considered as either a subjective condition synonymous with tiredness, lethargy, and listlessness, with symptoms such as poor concentration, and poor tolerance of activity; or in contrast it may be a physiological failure to sustain an expected or required muscular force.
Over-reaching is where an athlete is exposed to a progressive application of ‘overload’ inducing compensation adaptation (Yakovlev, 1977) or superadaptation (Maglishco, 1993).

Overtraining syndrome (Burnout, chronic fatigue syndrome, post viral infection (ME))

‘Overtraining is an unplanned reduction or stagnation of performance over a long period in the specific discipline, caused by overstressing the athlete.’ (Israel, 1976)

‘Overtraining occurs when stressors placed on the athlete repeatedly exceed the athlete’s psycho-physical tolerance resulting in a shift from anabolic to catabolic degeneration.’ (Maglischo, 1993)

If positive adaptation to training results in improved performances then it is also important to recognise that negative adaptation can also occur. Essentially, the wide range of over-training signs and symptoms reflect the athlete’s immune system when it cannot cope with excessive stress. Overuse symptoms or injury indicate biomechanical or biochemical problems caused by excessive or inappropriate loading. Burnout occurs when athletes are so psychologically drained they lose their motivation to train, perform and possibly even all interest in their sport. The onset of these conditions varies. No two athletes will respond to training loads in the same way – adaptation rates vary from one individual to another. Hence training loads and programmes should be developed on an individual basis and responses to training similarly monitored.  For some cricketers it is important to distinguish between ‘under recovery’ as the result of poor ‘lifestyle’ management, sleep, diet and nutrition as opposed to true ‘overtraining’.

Recognising Fatigue and Type of Fatigue

The fatigue experienced by athletes as a result of training and competing is a necessary part of the adaptive process. The astute coach will design training programmes that expose the athlete to many varieties of fatigue in order to extend the athlete’s capabilities to perform. The challenge for most coaches is to identify which specific capacities are fatigued and then select appropriate recovery strategies to restore them.

There are four main types of training and competition fatigue: metabolic fatigue (energy stores); neural fatigue of either or both the peripheral nervous system (localised force production in muscles) and central nervous system (drive / motivation); psychological /emotional fatigue (emotional and social stress factors); environmental / travel fatigue (climate and travel). Athletes may well experience more than one type of fatigue at any one time due to a range of external stressors.
Training and Competition Fatigue

	Fatigue Type
	Characteristics of Fatigue Type and Recovery

	Metabolic Fatigue (energy stores)
	Main Causes:

( Training lasting more than 1 hour

( Several shorter sessions combined within  a 24hrs period

( Cumulative with training/competition over a period of days
	Characteristics of type:

( Athlete fatigues earlier than normal

( Athlete struggles to complete session or event 
	Recovery strategies:

( Rehydrate and refuel before, during and after training
( 30min window for CHO/Protein/BCAA based on g/kg body weight  
( Use contrast hydrotherapies or active recovery

( Eat a meal within 1 – 2hrs of training and monitor hydration  

	Neurological Fatigue

Peripheral Nervous System

(muscles)
	Main Causes:

( Shorter high intensity sessions e.g. Weight training, plyometrics, complex training

( After long but low intensity sessions especially involving repetitive movements e.g. swimming, running, cycling etc
	Characteristics of type:

( Reduced localised force production e.g. slow feet movements, reduced acceleration, poor technique  

	Recovery strategies:

( Rehydrate and refuel (including small amounts of protein, as well as carbohydrates) before during and after training

( Within 5-15mins after training use a spa and hydrotherapies targeting localised muscle fatigue

( After training or later in day massage large muscle groups and stretch

	Neurological Fatigue

Central Nervous System

(brain)
	Main Causes:

( Low levels of blood glucose

( High pressured training session – involving rapid decision making

( Poor motivation e.g. monotony of training, emotional factors, injury
	Characteristics of type:

( Lack of drive

( Lack of motivation
	Recovery strategies:

( Steady and regular intake of carbohydrates during and after training to maintain normal blood glucose levels 
(After training unwind e.g. listening to music, visualisation, progressive muscle relaxation etc


	Psychological Stress

(emotional, cultural, and social) 
	Main Causes:

( Lack of team or squad cohesion, personality conflicts

( Competition pressures e.g. event venue and residential conditions, parents, coach, media, national sporting body

( Other lifestyle stresses, e.g. home, school exams, personal relationships
	Characteristics of type:

( Athlete loses self confidence or self esteem

( Poor interaction and deteriorating communication with other athletes and support staff

( Athlete’s body language, increased signs of anxiety and negative attitudes

( Poor sleep patterns
	Recovery strategies:

( Focus on the process rather than outcome indicators

( Debrief by identifying one to  three things that have worked well in training, and one to three things that need more work

( Take mind off training with escapist or funny movie, TV, book, or socialise with family and friends

( 10-15 minutes before bed – switch-off from the dya using relaxation techniques

	Environment and Travel Fatigue

 
	Main Causes:

(Disruption to normal routines, especially biological clock

( Disrupted sleep, waking and meal patterns

( Sedentary and limited body positions on long journeys i.e. 30 mins or more

( Adapting to different climatic conditions to those normally experienced
	Characteristics of type:

( Athletes take longer to warm up, and slower to start

( Unforced errors in the first 15 minutes are well above normal rates

( Athlete fatigue sooner than normal
	Recovery strategies:

( Preparation planning will minimise fatigue

( Stay hydrated and refuelled

( Stay cool in the heat, e.g. use cooling vests, swimming pools

( Minimise visual fatigue by wearing appropriate eyewear and limit time in front of computers 

	Programming / Lifestyle Management Fatigue
	Main Causes:

( Incorrect sequencing of mesocycles, microcycles

( Competition Schedule

( Excessive demands or poor lifestyle management 

	Characteristics of type:

( Athlete over-reaching verging on overtraining and chronic fatigue syndrome

( Increase occurrence of minor injury and niggles, URTI’s etc

( Poor adaptation to training and marked ongoing fatigue.


	Recovery strategies:

( Schedule a minimum of 2-3 days active recovery after each intensive training mesocycle

(Schedule a minimum of 2-3 complete weeks of rest post competition phase away from sport

( Establish quality lifestyle management programmes 



PROGRAMMING, MONITORING AND MANAGING RECOVERY
As discussed above loading, fatigue, recovery/regeneration and adaptation should be the fundamental cycle of performance training programmes and therefore this pattern needs to be planned and monitored on both an acute response basis and for chronic long term adaptation.  Programming recovery effectively on a microcycle basis will support enhanced adaptive responses, whilst periodising effective regeneration within both mesocycles and macrocycles will contribute towards optimising performance potential and reduce the risk of over-reaching extending into overtraining or burnout.

Optimal recovery at a microcycle level will tend to focus on monitoring the specific nature of overload training stimulus e.g. heart rate through use of heart rate monitor, and responding to the specific fatigue processes with appropriate recovery strategies. However, even at the microcycle level coaches, athletes and trainers should be aware of the myriad of external stressors that may impact on the recovery processes. Optimising recovery at the mesocycle / macrocycle level will tend to focus on managing recovery through programme planning, monitoring and adaptation with a flexible and responsive approach.

Monitoring Recovery




Managing Recovery

Assessing adaptive responses to training


Identification and implementation of

and external stressors so appropriate recovery

specific recovery techniques and strategies

strategies can be identified, and to distinguish

to minimise residual fatigue from training

between residual fatigue and overtraining

and competition       

Monitoring Adaptive Responses
Identifying fatigue and its causes represents about half of the information that is needed to plan for specific recovery strategies. A complementary and equally important aspect for coaches and athletes to consider is how each athlete adapts to, or copes with training and competition stressors. There are three levels or perspectives of athlete monitoring, the athletes, the coaches and the sport scientist / sport medics view. Each has a degree of responsibility for monitoring athlete adaptation, but each has a different perspective on what is monitored and how it is done. The most important level is that of the athlete as he/she can monitor themselves intrinsically on a daily basis and provide feedback and/or data which may inform the coach, scientist or medic.

One of the most effective ways of monitoring training responses and adaptation (positive or negative) is through the regular use of athlete focused training diaries or logs. Both quantitative physical data, and more qualitative data (feelings, moods and emotions) should be recorded on a daily basis and reviewed regularly with coaches and trainers. If introduced and monitored effectively training logs can become a very valuable tool for raising player and coach awareness and supporting long term athlete development.  
Caveat: It is important to remember training fatigue and stress need to be distinguished from social fatigue – not having enough rest to recover due to a hectic social life is not appropriate, as is not having a social life at all - OVERTRAINING OR UNDER RECOVERY?!!

Simple Monitoring Checklist 

	Observations / Diary Records 
	Signs & symptoms of non-adaptation

	Direct communication
	· heavy legs

· don’t feel good

· legs and body is sore

· they are tired

	Body language
	Facial expression and colour

Look in eyes

Posture

Bending over to recover after effort

Bad technique compared to normal

Signs of frustration

	Performance
	Poor skill execution
Slow acceleration off the mark

Heavy feet

Poor or slow decision making / response time

	Physiological
	Increase in resting heart rate by 20%+ 

Loss of body weight by 3%+

Loss in appetite

Immune suppression

	Psychological 
	Low motivation

Low concentration

Aggressiveness

No self confidence 

	Others
	Poor eating habits/poor diet

Poor sleep patterns

External stresses


Athlete Self Monitoring

Educating athletes towards self monitoring, if developed effectively and with support can be a very effective strategy towards promoting self awareness of recovery and giving athletes ownership of this crucial aspect of the programme. Recordings of quality of sleep, morning resting heart rate, and morning body weight, and a daily rating of fatigue levels, are four crucial markers that should be recorded every day by athletes.

One of the first signs of over-reaching and certainly under-recovery is inconsistency in sleep patterns. Resting heart rate taken first thing in the morning (i.e. 10 beats above normal range, lying to standing difference over a period of two to three days) is an indication that any training should be minimal if at all. Body weight again recorded each morning before eating and drinking and after going to the toilet, is a reasonable indicator of hydration, and potential chronic change of catabolic affect, if calorific intake has remained the same. Unexplained weight loss may be indicative of overstress. 

Record each of the following daily:

Body weight

1. Record each morning before eating and after going to the toilet.

2. Small fluctuations in weight may be attributed to hydration levels

3. Unexplained weight loss may indicate overstress

4. A morning weight loss representing a loss of 3% or more body weight is  a strong indicator of incomplete recovery

Resting Heart Rate

1. Record RHR difference between lying and standing whilst still in bed

Recommended scale:
2-3 bpm above normal = ok to train

+5 bpm above normal range = light training

+ 20 bpm above normal = no training

Sleep Patterns

1. Record daily quantity and quality of sleep each night

2. Minimum of 8 – 10 hours recommended

3. Regulate biorythums by:

a. going to bed and getting up at the same times each day

b. keep the same wake-up time + 1 hour even after a late night

Attitude to Training

1. Record subjective feelings about training

2. Feeling tired is normal, but continuous fatigue (several days) = poor recovery

3. If regularly tired, take a day off or try another lighter activity   

RECOVERY STRATEGIES

REST & RECOVERY

Humans as with all mammals have body clocks, or biorhythms, that can be manipulated by sleeping times, exposure to natural light, and meal times. Humans are diurnal – most active in daylight and least active during the night. Late nights, sleeping in, irregular eating habits or travelling to different time zones can disrupt this natural pattern and lead to unnecessary fatigue in athletes. This extra fatigue can delay the adaptive processes, particularly if there is frequent disruption to the biological clock. Maintaining regular sleep/waking patterns, and eating times/habits is important in this physio-psychological patterning. 

PASSIVE REST & ACTIVE RECOVERY

Passive Rest

Sleep is the most important form of passive rest. A quality nights sleep of 7 – 10 hours provides invaluable adaptation time for athletes to adjust to the physical and emotional stressors they experience during the day. Some athletes in hard training or adolescents going through growth phases may require up to 12 hours sleep. Quality of sleep is as important as quantity, and poor sleep quality may be an important marker of high stress levels and under-recovery. Sleep patterning is important to sustain effective sleep over a period of time. Try to get into a routine of regular bedtime and waking time. Power napping may be effective and can be associated with a secondary surge of Growth Hormone. However, power naps in the day should be limited to about 30mins max, avoiding deep REM sleep and ideally you should condition power naps so that you wake naturally. There are various strategies which may help sleep, as getting to sleep can sometimes be difficult because of the exciting events of the day or external stressors.

Developing good sleeping habits

Things to do 

· Practice relaxation techniques before going to bed (relaxing music, muscle relaxation, breathing exercises, visualisation)

· Lie down to sleep ONLY when you are sleepy

· If you do not fall asleep within 30 mins after turning the light off, get up and do some relaxation work.

· If you wake up in the night and can’t go back to sleep do some relaxation work

· Get up at the same time each day – develop a positive sleep / wake strategy 
Things to avoid (evening)

· Caffeine (for example coffee, tea, coke, chocolate)

· Nicotine
· Alcohol
· High protein meals(drinking a milk drink however is positive)
· Eating large meals within 2-3 hours before sleep
Active Rest

Athletes and some coaches undervalue active rest, whilst some coaches and trainers see this as an opportunity to fit in additional training which induces greater fatigue stress and risk of injury. The end of the training session is an ideal time to introduce active recovery activities such as stretching, progressive muscular relaxation, or low impact aquatic activity, however they may be included during any point of a training session or as a session in their own right. Recovery activities are selected to fulfil a number of tasks. They can either help recover the physiological state of the athlete for example through light running, cycling, swimming to recover the muscle biochemistry or they can focus on musculo-skeletal recovery, for example stretching or exercises to promote a return to postural efficiency i.e. Yoga. Recovery activities can also focus on psychological recovery by using visualisation, breathing and meditation techniques.

Cross training or contrast activities can also provide appropriate active recovery. This approach also provides variety within a programme, which prevents boredom and psychological fatigue.

Rest days are essential. At least one day a week should be a minimal training or a non-training day. This allows athletes time for physical and psychological recovery and also the opportunity to develop other interests. Rest days are also days in which domestic and other lifestyle management issues can be addressed, promoting effective performance lifestyle management. 

FLUID AND FUEL FOR RECOVERY

Preparing for a match or training session and replenishing fluid and fuel stores used in training requires planning. It is important that athletes balance food and fluid intake with expenditure. The most important components of recovery relate to fluid and fuel replacement. It is essential to monitor fluid loss so that it is kept to a minimum. Body weight loss of two per cent or more during exercise can result in measurable physiological changes, which limit performance. An individual’s hydration can be monitored through athletes checking their urine colour/volume and pre and post training weighing.

Pee Chart
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Nutritional Recovery    

Nutritional recovery means starting exercise with restored fuel stores, fully re-hydrated with normal physiological parameters. Fuel stores which need recovering include phosphocreatine, liver glycogen and muscle glycogen, whilst protein (including amino acids) aid the absorption of CHO and are essential for anabolic responses.

Why is CHO so important for exercise?

· CHO stores are limited – in adults there is approximately 400g glycogen in muscles, 70g glycogen in liver, 2.5g as blood glucose - varying greatly between individuals. 

· CHO remains the preferred fuel at moderate – high exercise intensities (60-80% V02 max) and glycogen depletion occurs at 2-3 hrs of continuous exercise at this intensity and more quickly with high intensity bouts. 

· Intense daily workouts more than once a day draw heavily on the athletes limited muscle glycogen stores.

· Normal dietary habits will not supply sufficient CHO to refuel depleted glycogen stores

How much carbohydrate for optimal recovery?

· Daily requirements range from 6-10g CHO per kg body weight dependant on the training phase demands
· Requirements for recovery will depend upon many factors including the age, sex, stage of development, fitness status, duration, type of exercise, intensity, recovery period, climate, hydration status, size of glycogen stores pre and post exercise, presence of other nutrients, muscle damage

· If glycogen stores are depleted then an intake of 1.5g of carbohydrate per kg body weight during the first 30 minutes and again every 2 hrs for 4-6 hours will be adequate to replace glycogen stores. 

· Carbohydrate sources which have a high glycaemic index promote the most rapid recovery of glycogen stores, low to moderate glycaemic index CHO, combined with proteins in a whole meal are more appropriate for sustained restoration. 
Other nutritional considerations for optimal recovery

· Protein consumed before or after exercise will provide amino acids for building and repair of damaged muscle tissues

· Reasonable amounts of protein are required for recovery and repair e.g. 10-30g and uptake is enhanced when consumed with carbohydrate 

· Carbohydrate consumed during activity promotes recovery of glycogen stores after exercise

· A carbohydrate solution consumed during activity helps boost immune system 

· Minerals and trace elements are important for muscle regeneration. However, extra intake via supplements may not be as effective as increased dietary sources due to the reactivity of some elements and metals with other foodstuffs in the gut.

· Alcohol should be avoided as it compromises both hydration and re-hydration, and may impair protein synthesis and lead to the uptake of sugars into fat stores.  

	Nutritional Recovery Post Training / Competition
	Food Choices

	· Immediately after training the body is hungry for nutrients to start the rebuilding process

· As soon as possible (15mins):

· Replace fluid losses , ideally with CHO and electrolytes
· Consume at least 1g CHO/kgBW

· Consume 0.3-1g Protein/kgBW

· As soon as practical:

· Consume a nutrient rich/balanced meal which contains similar ratios of CHO and protein

	Common post-exercise food choices

· Sports drink

(CHO with/without protein)

· Energy bar

(CHO with/without protein)

· Meal replacement drinks

(e.g. Slim Fast)

· Foods/Meals




PHYSICAL RECOVERY STRATEGIES

Hydrotherapies
Water therapies are under used/valued by many athletes. Water provides a naturally relaxing environment, as it is supportive and non-weight bearing. Wading in the seas, showers, spas, baths, float tanks and saunas provide ideal environments in which to stretch and perform self massage. Alternating hot and cold showers, or using a warm spa with a cold plunge pool, provides an increase in blood flow to the working muscles and is believed to accelerate the removal of lactic acid through a flushing effect of vasodilation/vasoconstriction. Alternating hot and cold showers also stimulates the central nervous system. Pressure jets and shower nozzles also help the muscles relax by stimulating light muscle contractions. Athletes should drink when in warm water as the effects of dehydration often go unnoticed. 

Guidelines for use of Hydrotherapies

How to use

· Rehydrate with water before, during and after session

· Clean skin with soap and shower off beforehand 

· Alternate: Hot (36(-38(C)

Cold (6(-10(C)

· Shower

Warm: 1 – 3minutes

Cold: 30 –60 seconds

(repeat process three- four times)

· Spa/Bath*

Warm: 3 – 4minutes

Cold: 30 seconds -  2minutes
(repeat process three-four times)

· Shower and re-hydrate

· Ice Bath Immersion

After high impact/intensity session:

1 – 15 minutes immersion in cold spa

(progress to 15 minutes dependant on tolerance) 

When to use

· Showers can be used anytime – before, and after a session

· Spas and baths are best left till the end of the day, unless the athlete is skilled in using them, in which case they can be used through the day

*Note: do not use if you have a virus or cold or if you have experienced a recent soft tissue injury (that is within the past 48 –72 hours)

Sports Massage

Massage has three major physiological benefits. First, massage can assist and promote increased blood flow and this enhances the delivery of oxygen and nutrients to tired muscles as well as promoting the removal of metabolites. Second the warming and stretching of the soft tissues provides temporary flexibility gains. Finally deep tissue massage and other techniques can prevent the build up of adhesions in soft tissues, hence maintaining optimal functioning. There are also psychological effects, helping relaxation and mood states. Massage also helps athletes with biofeedback, enabling the athlete to better reflect on which muscles are fatigued. 

Restorative massage use techniques that aim to reduce muscle tension and fatigue and lower stress levels. The length and number of massage treatment varies dependant on the activity, the intensity of the activity, level of DOMS, and state of the athlete. Elite athletes in intensive programmes may require up to two full body massages per week.

Compression

There has been a recent explosion of compression garments on the sports performance scene and there is a lot of miss information with reference to how some garments support recovery and performance. Based on present research findings the following areas are suggested as potential benefits which may enhance recovery and performance:

· enhanced blood circulation to the peripheral limbs

· reduced blood lactate concentrations during maximal bouts of activity

· enhanced warm-up via increased temperature 

· increased vertical jump height

· improved repetitive jump power

· reduced muscle oscillation and hence vibration fatigue

· reduced DOMS

· increased positive muscle sensation during and post activity

· increased torque generation reducing injury risk

Caution should however be taken in choosing appropriate garments both in terms of compression gradient (suggested 20mm Hg to 40mm Hg) and design.

PSYCHOLOGICAL RECOEVRY STRATEGIES

Progressive Muscle Relaxation

Progressive muscle relaxation (PMR) can be done at the end of a training session or before going to bed. The technique involves tightening specific muscle groups, holding them tight for five seconds, then relaxing them. This enables the athlete to identify the sensations of muscle tension and muscle relaxation in the specific body part. The increased awareness helps the athlete to recognise and then reduce muscle tension. Once practiced the athlete can move from tensing and relaxing, directly into relaxing specific body parts.   

Imagery and Visualisation

All athletes can develop their mind to contribute to their training potential. Imagery, relaxation and visualisation involve using the mind to create vivid scenes. Four senses are used to generate the image: sight, smell, sound, and touch. The image created by the athlete should evoke feelings of comfort and relaxation. Escaping to a relaxing place in your mind at the end of each day just before going to bed is a useful way of practising the technique and switching-off before going to sleep.

Breathing
Breathing exercises are used frequently in the martial arts. Learning breathing techniques and focusing on relaxing tense muscles leads to a more efficient physical state. Exhaling while applying static stretches also helps the body relax. Again practicing this technique during recovery will also help you use it to enhance performance. Pilates, Yoga and Alexander Technique sessions all focus on breathing techniques and will help you develop this skill.

Meditation
Meditation trains the athlete to relax by controlling the central nervous system through reducing ‘noise’ or stimulation to the brain. By controlling this system the athlete can lower blood pressure, heart rate, slowing down breathing rates, relax muscles and calming the nervous system.

SOCIAL RECOVERY – GETTING AWAY FROM IT

Educating and supporting athletes in having purposeful interests away from the sport is an important part of developing sound performance lifestyle management. Developing skills for a future career path, having a hobby, socialising away from the sport, provide variety within an intensive programme and often provide a release from the stressors of training and competition.  
CONCLUSION AND SUMMARY
Recovery can not be a one size fits all approach. It is a process that should form the cornerstone of a structured training/competition programme, so that athletes can attain maximal adaptation and performance enhancement, whilst reducing the risk of residual fatigue that might result in injury or illness. Coaches and athletes are well advised to reflect on the fundamental principles of training and recovery in order to make informed decisions on which recovery methods are most suited. Focusing and prioritizing recovery should be based on the simple pyramid model below – it is easy to get caught up in the latest toys and products the 1%ers, and not get the basics right i.e. the 99%ers:
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SIMPLE ATHLETE RECOVERY TRAINING CHECK LIST

Daily

· Every morning, monitor heart rate, body weight and quality of sleep in your training diary

· Get up at the same time each morning to support your body clock regularity
· Each evening, rate your daily energy levels, tiredness for the day

· Eat a balanced diet and plan appropriate meals and post training snacks

· Athletes encouraged to brings food packs for post match recovery  

· Use shower/spa/bath for stretching, massage, self massage, and hot and cold contrasts

· Before bed practice relaxation such as listening to music, visualisation, PMR, breathing exercises

Weekly

​- Have at least one rest or reduced training day a week

· Plan active rest, for example stretching, postural exercises, cross training

· Organise a massage and use self massage at least two times per week

Monitor 

· Monitor how you feel each day in your training diary

(


(


(


Awful


OK


Great

· If you are feeling constantly tired or run down discuss this with your coach or trainer.
TRAIN HARD + RECOVER WELL =

 ENHANCED PERFORMANCE

SUMMARY OF STRATEGIES
( First 10 minutes after session – recovery of energy

· Check post session weight with pre session weight, and fluid intake to identify fluid loss and replace – include electrolytes
· Drink/eat appropriate amounts of carbohydrate and protein based on training demands and body type
· Light dynamic movement/active recovery/contrast or low impact activity

( 10 minutes after session – recover physically

- Shower, dynamic stretches, self massage, massage

- Hydrotherapies


- Continue hydrating plus initial intake of carbohydrates and protein
( Within the first hour after session – continue nutritional recovery
· Drink plenty and appropriate fluids
· Have additional protein/appropriate carbohydrate foods – ideally as a whole meal
· Use some relaxing music or other techniques to unwind

( Within the first two hours after session

· Eat a whole meal which includes right protein and CHO balance

· Continue to re-hydrate
( Extended recovery

· Hydrotherapies

· Hydration

· Stretch and self massage/massage

· Read, relax, socialise

( 10 Minutes before bed

· Use relaxation techniques (visualise, music, breathing etc)

· Get up and do something if you can not go to sleep

( Next day

· Check morning weight, resting heart rates (3% + / 10 beats above normal range, sleep patterns)

· Record subjective feelings of muscle soreness, fatigue and modify training as appropriate
· Plan appropriate recovery and down time activities

· Pool recovery – move through water 10-15mins (inc. wading, water running, stretching, sculling) 

· Additional stretching and massage
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Training Fatigue (+ other stressors)





Accelerated Recovery + Regeneration 





Adaptation – Improved Performance





Recovery





Stressor


Incremental increase in training load comprising an overload training stimulus, homeostasis in immunological, biochemical, physiological and psychological systems disrupted 








Optimal Training Stress





Excessive Exercise Stress








Supercompensation


Homeostasis restored 





Improved Performance





Failure to Adapt to Stress


Failing adaptation, homeostasis not restored





Over-reaching


Altered biochemical, physiological, immunological state, markers of failing adaptation





Overtraining Syndrome 





Possible Consequences of Overtraining


Pathological conditions, chronically reduced work capacity, long periods of lost training, termination of athletes career through burnout, chronic lethargy  








Fluid loss should be replaced by 1-1.5litres per 1kg body weight loss 


Isotonic or hypotonic electrolyte solutions are ideal for rapid rehydration


Gastric emptying and absorption rates are individual specific & are dependent upon composition and hydration status


Most people absorb about 1 litre of fluid per hour


Alcohol consumed after exercise impairs repletion of glycogen stores and exacerbates dehydration 





Training Load/ Stressor





Rest (passive/active) sleep, nutrition (refuelling and re-hydration





Periodisation (training changes), reactive programming, cool down, stretching





Recovery pool work, compression skins, ice baths, massage, contrast bathing





Psychological/environmental (floatation tanks etc, omega wave, relaxation


Integrated approach with individual focus
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