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Follo\l\/ina the introduction of ofOlfes,sionalism to in 1 the demands on 

the ,,1"'\1""1"<: has increased It is known that a match causes structural to 

muscles even in the ... 1.,,,,,''''0 often have to a match every 7 

This a serious oh'\fSiloIOQic:al stress as the have to train and " ..... rn ... ''''tt:> while their 

muscles are in a state of to facilitate the recovery of the the 

staff associated with teams have used a of with the of that the 

muscles of the have the best 

Several different • .tr!:llb.,ni~.<: are used 

nutritional 'nt."n' .. m" .... " t"n,mnr""",,,,i,,,," n", .. rnA,nt .. 

before the next session/match. 

staff. These include " .. \l,nU,., 

massage, active recovery and non-steroidal anti-

inflammatories. Ice/cold water immersion is a ""'",,?,,,'., .. ., new and recovery .,tl"<.t"",,, derived 

from l"rvntl1,,,,,,,.,,,v Water is cooled either ice cubeslice blocks or 

water cooled the,rmlost!::tticall"j Practical recommendations for ice/cold water immersion vary ::!.f':,r.nr·ctirln 

to area irn,m .. "",,,.rl individual toleration of ice and after and 

duration and water t"""""In"',"<:I11 and versus continuous aDDIi(~atiion All these 

recommendations are made based on nI'OlrCU"ln<>1 .. "''',',,".,, .. , ..... and data the 

of them are before r"''''·n ... 'rn~.nrl<>ti, .. n .. can be made about recovery it is 

im .. ,,,",,, ... t to know what At this this information is not available. 

Thesis obliecltive staff (fkINCH·III. .... h,,,Qj,.,th .. r"'ni,,,t'" 

biokineticists and fitness ?ro,,,,,,,,rC! who are involved with teams to determine which str;ate:oiE!S 

use to accelerate recovery of the after tr""i""",n and matches and in to focus on 

the 8D1Jllcati(m details of ice/cold water immersion as recovery ",tr,,,,t,,,,,..,, 

A cross sectional survey was done on most of the 

medical teams biokineticists and fitness who 

attended the Medical Association conference linked to the South African 

Medicine Association Conference in Pretoria Results: the 

doctors were the eldest and fitness coaches the " .. "' .... , .,UUll"" .... ~ .. in the survey. The FYI""inrih, of 

--'~J---- were between 25 and 30 years of age. Most ofthese ::;UIUII::I\,;l::i have been involved with 

teams and have been recovery for 4-6 years. Of all 56% and 47% 

that their and of recovery is a Of 

the 17 and/or recovery in the and 

ice/cold water immersion was utilized the most active recovery and massage 

More biokineticists and fitness trainers advocated the usage of than their 

oxygen, visualization and other st~ate,giEjS 

controlled and 

were utilized the least. Ice/cold water immersion achieved the hi",h",,,,. ""FfI"..""" among the 

More doctors rated massage as an effective recovery "'f."'." .... " than the recovery 

and fitness coaches. Of the 17 stnilteC:lies 

ice/cold water ',.,... ..... 0" ... "" active recovery, massage, extra i""iti .... ,,,f.,."',,i.r!ir'''' alcohol 
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use,extra 

after n1.:.,t,../-.A .. 

extra 1I'>1 ... ,l"fI·'I'\I\I1r .... Q. and contrast water immersion are utilized 

after every session. and additional and rest 

were the cttr~.t"I'IiAct was where NSAIDS was used for 

8 

"I .. "', .... • n, .. ,.,..",ntin ... seems to be the most influential factor fnl'1mir.n 

the medical staff's about the use of ice/cold water Immersion as With 

"""''''1'1'1., to the for ice/cold water the were the most IJUI~I.UI:!I 

Ice/cold water immersion is utilized if the sessions were 

hard. The time to immersion after matches: 0-5 total duration of immersion session: (}'5 

duration of immersion: 0-2 immerSions per session: 1; 

immersion sessions per average week: 2-3. measure the tAn' ....... ,.:::!tl 

of water with immersion. Reasons for not the water include that the ice cubes 

in water are cold and issues were also a reason. The water for 

immersion was 1 0 °C. Ice cubes are most used to cool drums are 

used as the container for the water. There is a difference between the orclioc:ols of ice/cold 

water immersion between 

rAI"lf'Act ....... '·"'fn/ ... group of 

11:::.-,i:I'ilYj:lV matches and t ..... iini"'''.. Conclusion: This survey of the 

It'ln .... tn' .. ' n!I1V~dnthAlrRni~t~ biokineticists and fitness who 

are involved with teams OfCIVIClea 

teams to accelerate recovery of the 

therefore be useful for studies to 

stn!te~lies are utilized in South African elite 

t .. ",iinirin and/or matches. This information will 

the em,cac:v and mechanism of actions of the 

various 1)1'1"11" ..... 1'11 and in ice/cold water immersion as the most IJVliJ ..... ' .. ' recovery ",tr<.t"'rm 

<II RECOVERY STRATEGIES 

.. PROTOCOL 

.. QUANTITATIVE 

.. QUALITATIVE 
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l~l'IltAr 1 

Follrnl\irino the introduction of n .. ",f"'<!<!innJ:lII"tm in 1 the ... ,"",.""",1 demands on the nI:;;,v""r", 

has increased .,i" .... ifi""',,tl" 

damslQe to muscles even in the 

It is known that a match causes structural 

This conclusion was 

creatine kinase ",I"",.", .. before and after matches and 

.... 1"1'''''''''''''1''1 that the levels were eleivalted. indicative of soft tissue The extent of the muscle 

was rh"'''''',.'rI.,. ... t on the number of tackles made or received. The aalnac)e 

could also have arisen from the eccentric muscle actions involved in the intennittent 

matches. This was in a et al (1 who 

studied the effect of eccentric muscle actions soccer, field and 

basketball ""<>\/0,.." 

The stressful ........... nt' ...... ,nte of and may an athlete's ,.., .. ,i'n",rn""',,·,, 

""i"m,,,,,,,t may range from t .. "",,<oitnru minutes or hours after or 

results from metabolic 

disturbances whereas 

; ..... ' .. "'i ....... , .. nt may be related to exercise-induced muscle and onset muscle soreness 

et the mechanisms are not well an 

imbalance between the stress of and recovery over extended affects 

of the above. Such an imbalance can have 

1"I"'"I,lIt",tir", effects in the form of ,,,,,,rt.''''; .... ; 

",1"11""""'1'\1'''' studies show that the muscles take at least 5 for the subtle muscle to subside 

and even before the functional aSJ)ec'[s of the muscles are recovered 

nl""v""" .. often have to a match every 7 for several consecutive 

weeks. This IffilPo~:;es a serious physiolcIQi()s stress as the have to train and while 

their muscles are in a state of Lack of recovery may result in the 

unable to train at the int,ll>n'litv or the load at the next session or 

match. This results in a decline in 1"o1Ol1'fnr!M"""I'C and increased risk of 

ltis 1"1 ... ,,, .... ,,,,11,, aCI::elJlted that inflammation is associated with DOMS 

1 While the exact mechanisms are still to be elucidated. nost-eli:l'!r(~isl'l 

responses appear to be involved in both "'''',,...,,,,,,,. The 

muscles of elite athletes are to different and of stress than untrained or 

trained their of muscle use differs 

the m""nnit. of processes after exercise between athletes of various 
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varies 

recovery interventions on the 

It follows that investiQatiolls are needed that examine the effect of 

",,,,,, ..... <>on,",, process in elite athletes. 

balance between and stresses and recovery is 

in et Lambert and No 

matter how and program, without recovery it will 

never be effective. a 

multidimensional that addresses all of the athletic such as nutrition 

and overall stress levels. An element of this multidimensional recovery program is to 

09\/91(10 a recovery ritual for use after matches and/or 

In an ~tt,=>mlnl to facilitate the recovery of the 

used a of with the of 

the staff associated with teams have 

that the muscles of the .... I .... ar .. have the best 

before the next session/match. These recovery sessions are to 

shift the "tn".,.'_r~.,..n,\":>1rv balance away from the stresses induced and/or matches and 

towards recovery. The overall :::Ir11J:::In,T::.I"I of these recovery sessions allows the elite athlete to tolerate 

loads and enhances the effect of a load 

Several different C!tr''''t"" ... i~ ... 

These 

alone or in ........ ',.".,""n<lTIn,n are used 

nutritional 

massage and 

staff. 

oxygen 

active 

recovery and non-steroidal anti-inflammatories 

Ice/cold water immersion is a r~:mnIVAIV new and modern method of ,.,r" .... f'"."'r'~ .... " and based on 

anecdotal is a .,fr~.t"" ..... in To this treatment water is cooled 

ice cubes/ice blocks. water which has been cooled thE!rmlostatiical can also be 

used. The 

available fabric 

is made from 

of ice water immersion is similar to "Wet-Ice" 

to which crushed ice is added et One of the 

:::I1I ... wir1l1 the water from the melted ice to soak This makes for a wet 

which should allow for nr •• .,.,." .. thermal conduction than would be seen with a 

because water has a thermal 

absorbs heat conduction and may also absorb heat 

Ice water immersion thus 

convection in the event that the 

water is ""1""'."" as with the movement when someone climbs into the ice bath. The ::mll1lir:::Itil"ln and 

dose of water immersion which occurs in .... ..".....+i."" differs from the theoretical 

the most effective water immersion should be of a duration of 

minutes et et Burke et 2001; Eston et 

between 5-15 

However the .... ~.~f;.,~ 

recommendations for ice/cold water immersion vary area water 

after event and the individual toleration of ice water which affects the duration. In 

many cases the nr",,..tit':::I recommendations are ........ ','Or''''''',; factors. It is sometimes difficult 

due to event venues, to establish a fixed immersion nrl'ltn,'n 

limnAlnf space and :::IW~II",nl of ice. Therefore most of the nr'."ti, .... '"1 recommendations are made 
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based on nAl'llnn,Jil!1 A'Il""',ri"""II".A and nrl'!,f",r",nt~l'>!:t As a each medical C!.lIr\nnrt 

their own which may Qn~.~iti~ tiO.~hl"limll'> or a combination of , .. ,,!"In.,", The 

strCilteglies that are between teams. The scientific evidence .n""nrtinn each 

n ..... t" .... ' ... is in many cases or not to the of best 

before more recommendations can be made about recovery it is to know 

what are At this this information is not available. Whilst it be 

COrlCllICle,C!. based on anecdotal that ice/cold water immersion .. t .. <.t .. "i",., are .. tt~.M"i\I'" there are 

data to its lIIlIft.:. ... "'\llIIlI' .... lIIlICUl in an evidelnCEld-ltla!led 

Therefore the aim of this dissertation was to survey a rl>rlrAI~I>rlt::;tivl> 

biokineticists and fitness tminl>r.l'I) who are involved with pro,fesisional teams in 

nl::liV"'lro:: after tl'l:lIlinin,n South Africa to determine which use to accelerate I'l'>ronv.I»N 

and matches. In details about ice/cold water immersion as a ""''''"v,Arv .:.mlt.'I'IV were 

Prior to the AYI"IArimle.nt:AI 

was reviewed 

with recommendations on best nr::;Mir'A 

of the the literature on recovery str~ite~lies 

section 

This .... n:.n"" .. also includes ... "t, .. ntlal areas of 

research to inv'estigate the ",ffif"~I'~\I and mechanism of actions of the various n .. ".,.. ... I'f. 
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2 

It is well understood that recovery forms an 1nt'~ .... r"'l of the whole process. 

volumes of tr~iinjrln with insufficient recovery lead to of with an 

KeCO'\lerv after exercise can be or active. Passive recovery allows 

the without any the intervention. Active recovery, which can take many 

"'n ........ nt .. to accelerate the rate of recovery so that the is better for the 

next tr"'iinil'1l.... session. A review of the literature on the I.IVIJUI,!:II sltral:eaies which are used to 

accelerate recovery in massage, active 

recovery, and non-steroidal shows that there is not 

.nnlnriinn any of these This can be attributed to the fact 

that many of the studies are l",h,n",.tnl"V based and the oroitOC:OIS which are used to simulate 

C'nITln,ptitinn may lack Another nnli",ntiJ:l1 n,.r\hil~m is that the markers which 

are used to define the state of recovery are indirect and also lack SPI!Ci11cit.v. DeSE)ite the lack of 

scientific anecdotal evidence to "'u!"n~e:::Il that ·S(lmE'1th,fna is better 

than shows that once a recovery is 

it should become ritualistic and habitual for the within the team. need to 

be educated about the of recovery and be to take some ,."'<l:nn,n",ihilil,v for 

their own recovery. With this as """,,,Iu.rn. of various are 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

13 

involves a <"",t""""<>,~,,, ::I,nnlll;~mCln of a followed a 

which recovery and can occur. If there is any imbalance between 

load and recovery, the athlete will either incur of It has 

been known for number of years now that each 

causes a disturbance of the intracellular homoeostasis and transient 

The nature of these on the 

exercise of This is the 

stress which 

and metabolic 

duration and i ... t." .... ,it" of 

for 

of the muscle and other organs in the which are associated with 

For ......... 'mn<>titnrC! at the elite level there is a fine line between too little or too much t.""nir,n 

Lehmann et 1 Insufficient does not induce 

"""'''4U'''.,,, adi8Dtaticms and results in 

m::ll::Icl::ln""' ..... n'" or the failure to 

too much results in 

Derman et can also be caused l<lUII:lUUi::I'lll:l recovery. In a 

review on the basic errors of recovery was as one of the main causes of 

chronic The other factors listed in the review follow below 

• recovery is 

• demands on the athletes are made too 

• after a break in because of illness or the load is increased too 

• volume of maximal and submaximal 

• overall volume of intense t."",n,,,,n is too when the athlete is for endurance events 

• excessive time is devoted to technical or mental ..,,,,.,o,,·t,,, without recovery 

excessive number of ,.."', ........ "'ti,;;"'.,,, - this includes disturbances of the routine 

and insufficient Tr:::llnlrln time which "'r'~n"nn~mi~.c: rnm,np'flTlrln 

• bias of 

• the athlete has a lack of trust of the coach because of inaccurate 

Whilst recovery may be int,"rnrpt,,,,., as a n::l!O;!':I\/f" process, have been 1'i<>"I .. I,,,,,,~.1'i which 

to accelerate the rate of recovery. Data from studies on soccer showed that 

recovery after and matches on a combination of factors that consider 

individual differences between and factors. The to accelerate the 

recovery should start after the end of the match or session et 

Without these it is that a will be able to maintain a level of 

the season. This will result in a loss of form and confidence which will 

out of control unless there is a intervention. should be viewed as an action 

multidimensional process all which have a different 

time course recovery can be discussed in the .,,,,~rt_t.mm 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

14 

im''''''i1i.::llr",lv after .""' ...... , .... and ... no..,n ... t;t;n ... ' and also in the In .... l'L.t."""'" thr,nurlhniut the 

... ,,,~ .... i'"'' ....... nit .... i....... .... .... ".r'", __ "" to the levels 

The short-term stn:tte~Jies 

between '''''''n'''''''' sessions or after a match will be reviewed in this section. 

for 

exercise the metabolic rate increases. This is measured as an increased oxygen 

Imilletclia1teiv efter exercise the oxygen declines. First there is a decline which lasts 

about five followed a slower decline for up to an hour. which 

increase up to a et takes about 60 minutes to return 

to nrl'l .. AlI'Afl"'j<:t'" concentrations 

a 

about 0.8 

pre match 

match forward ... 1",,,,,,,, ... lose between 1 and 4 and that the backline ... "'"',,,... lose 

mass at This is a transient ,.h,~ ... ",,,,, in mass with a retum to 

soon after the game. n .. ",,,'J'lI' ... n there Is aUI,qUii:ue fluid 'n,..,,,,,<>I,.,,, ... 

Muscle concentrations decrease with exercise. The concentn:ttions continue to decrease 

even after exercise has when muscle occurs. levels retumed to 

their nrl".m,::IIf,.,n level within 24 hours ...... ''''1'11 .... ,.. there is no muscle 1'1"' ....... , ... ..... .,,,,,, .. ,, ...... of muscle 

rI~un::llrl'" O'IVCllO(l;!n restoration takes about 24 hours 

has done on muscle "1\1,,..,,,,.,,,, ... in 

et 

"'''''','''''1'''' showed that a 

that 

match did not 

cause .. innifi,.."",,,t d,eoleticm of muscle nlv~nr' ... n However studies done on soccer 

"""'1\1":,,'':' showed that alv,cO(len stores were reduced to near deillet:ion at the end of a soccer game 

versus could be that the 

::IiUI,;'I'::l.it::li were club whereas the soccer "I .. "", .. ·., at a level. It is 

reasonable to assume that had level been used that more ",1""n"",,1"\, 

aelOleltlon would have similar to the 1'i .... "'Ii .. ",., 

Whilst the metabolic rate decrease down to levels within an 

associated with muscle n!!llrnl:ll,''''' occurs for There is .... n.n\III ...... ".M "' .. i.-l, ..... ,,"" 

levels of creatine kinase to show that 

..... I1"", ... after a also as a result of contact at ....... ,Mit'" , ........ & .... " 

amount of muscle appears to be associated with 

kinase increases in ..... "nll,rti" ... to the number of tackles either ", ... lli"",",,.,,,,-I 

<:t"''''''''~nn .. ' associated with muscle 1'1",,,,,,,,,,,,. del/eicm and reach a 

the metabolism 

the 

incur muscle 

creatine 

within 24 to 

48 hours after the bout of exercise and then within five to seven 

et Other clinical """",,,,1,,,,,,,,,,, associated with muscle .-I",.n"" ... are inflammation and 

muscle After all the SVlnnton1S disapPI!ar • "'",,, .... '" U within five to seven 

continues to r .. t'll .. "' .... "'·t .. with of r .. IlI ...... , .. ~,fi",., still ",,,,,.,,, .. , ... 1 two weeks after the 

the muscle 

After 
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severe muscle such as occurs after a """',I'",tI",.,., of muscle .... ","' .. ":> .. 61" ... \0·' are still evident 

for up to 12 weeks et 

The 

the 

of recovery is to restore cellular function to the any of 

which are for or these 

there is a risk of ,.." ......... '·" ..... ';0; .. "., .... ,.. .. n ... ·"'ti,~1'1 and the restoration of the cellular 

function. 

,",O'r'''''''''"' after does not involve muscle tissue. J:',.,II,.,,,,,,inn .... " ........... " ..... ." .. " "'." .... ,.,"' .. there 

are of elevated metabolism which have to recover. For many a conventional 

.ntil .... e't"'r'tiir'n was that increases in muscle and blood lactate and the associated ions was 

the cause of after exercise 

which examined the decline of force 

arose from 

exercise and blood lactate 

concentrations. The erroneous conclusions from these studies were that there was a cause-

and-effect between the lactate and This led to that a 

reduction in lactate would and this that blood 

lactate after exercise would Therefore the studies which have used blood lactate as 

a marker of whether recovery has occurred or should be with caution. 

A more I'nr\t"" ......... /~r"" .... ' from exercise is that i""'''' ..... ir'.rl 

muscle function is a consequence of aO\Nl1-·re~IUlc!tlol the central nervous rather than 

caused metabolites in the muscle. In after exercise that has .. ",,,, . .,.+ilfi,, .. stretch­

"''''''''''1'''''' the of the muscle decreases in :_,., ..... 1 .. ,.,.,; control of the 

stiffness of the muscle. This results in a reduced force to the of 

exercise-induced muscle rl"', ... "''''o U~nllhn.fo .. et Horita et 

Kel~overv after exercise is ti",,,"n,ti .. ,nt on the ... h" .. ,,.....,1 demands of the bout of exercise. It is unrealistic 

to all to be affected .,., ..... ,>1 .... ·1" a match. There are distinct differences in the 

pn"SIOIOQICal demands of "' ....... 'n .. " .. "'" to the et 

Forwards ... ,.,,"" .... ,"'f;.,,'" for the ball and are involved in .. ;.."",,.. . ..,.1 ... 'n ....... ,... whereas the 

backs on Vodacom show that there were 382 

306 - contacts per with the forwards involved in 68% of these per 

match 199 -- while the backline were involved in 125 93 

contacts per match et The evidence that forwards have more 

"!,>,,,,,",',,,I demands on them to the backline is which 

showed that forwards had a marker of muscle creatine kinase ,.."'."."'n+,.'.+l" .... \ 

which was to the backline et Studies have 

also based on heart rate that the backs do less work a match than the forwards. About 

95% of the bouts of match last less than 30 seconds. The rest in 

between these bouts are than the bout of exercise et 
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is a poor marker of the state of recovery after ""vc: ... ,..i.,,,,, that causes muscle ,-fo .... ",,'''' 

Also indirect markers of muscle such as creatine kinase and 

infl':lImlmJ:lltinn are also not related to the amount of muscle Some which 

have examined the ",Hi . .-",It"" of modalities to accelerate recovery, have used and indirect markers 

of muscle as their main outcome measures. These studies may have come to the wrong 

conclusions because of the poor between the ·state of the muscle" and markers of 

muscle This has confounded the evidence-based to 

recovery, which will be discussed in more detail later. 

In summary it may be concluded that 

f .. ",;i"i .. ,,.. and 

nj~"",._ have rI .. 'r .... .,.""... of muscle ..I ... ,,,,,,,,,,,,, after 

1 ",,,,.,,1£ lin'" nl",."",r',,\ to the more serious ...... r"' .. v'" 

There will be such as inflammation and muscle 

function with the more serious muscle In most cases win have lost intracellular fluid 

and muscle after a match. can be defined in many different ways, but from the 

of a recovery should be defined as the at which the is able to 

train without constraints of sore muscles or an increased risk of This definition 

does not exclude the fact that there are processes which also need to recover a 

stressful match or of across time zones which interferes in 

recovery a multidimensional that addresses all of the 

overall stress exposure and oh'l(shJlollJic,al recovery 

The next section will examine the "'YI"I",rime'nt:::.1 evidence 

often used recovery in This will be followed 

"'l'I'i ........ , .. , of the 

which have been 

established evidence-based and anecdotal """""', .• "' ...... "" 

Rec0111erv needs to be a process and is an of the entire tr<>iin'r.n programme 

Whilst there are several studies which have evidence 

for the of these interventions many of these studies are limited because either use 

untrained use non modalities to induce or define 

their outcome measures of rather all these factors into account there are 

a few studies which can be used to make evidence-based decisions about t.,."hni,,.., for ",.."",I •• ,."f·,,,,,, 

recovery. The next section will include a discussion on ...... 'nth,,' ... <."'\1 cold water immersion 

active and contrast tA.nn,,,,,..,,.t, 

and non steroidal 

,.. ......... ,....nnl" used in 

as these are the recovery modalities which are 
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is a term which describes a range of treatments of cold at 

tissue t~nnn4>'I":::1t1 the of heat from the 'h~ • .,+, ..... ,.., ... et Treatment can be 

either in the form of ice ice massage, 

et These treatments have a in m .. ,tii .... i....... with their use .. ",,..ni ... ,., from 

to more ... nr .. """nti", .... "'1 aDlolicatillns aimed to reduce ..... ""lIi.'n after tissue trauma the removal of 

and the treatment of has been used as an as whole-

water before exercise in the heat has been associated with an i ....... FA" .. , .... """. in 

Various forms of are used as an intervention for exercise recovery, after 

.. v ......... u ... which raises and causes of muscles 

basis for is on the that it is effective for rI"'t' ..... ~~ctinln 

and skin muscle and intra-articular 

threshold and tolerance as a consequence of a 

decrease in nerve conduction to Meeusen et al 

exposure to cold may have from a recovery because 

blood flow increases in the muscles when the muscle reaches about 10" C. 

the perme~aDllity of the vessels increases at .... 'd,,,, .... "',1'1 in increased 

subcutaneous .""""m".... !Y1t::t::'U:i>It::1 et 

The wide differences in aDillicaticln and duration of treatment all 

contribute to varied results of the treatment skin ten1DE!ratur Chesterton has 

a range of studies which showed that the mean skin t .. "", ....... "'.. from 

7°e (15 seconds of ice to 26.6° C minutes of ice malssiaaE~) {{"'h., • .,t~ ..... i"l'''' et 

Therefore to achieve the 

understood. For ~yj~mnl~ 

cu.~ .. ""u clinical response, it is i ...... '''' .... ''''''t that the modalities are 

localised a skin of below 13.6° C 

{r'I ....... ,t .... tn ... et 

The amount of subcutaneous fat in the area cooled influences the rate of intramuscular 

","", ... tr ... r,~,,,. has an affect. For a was done on who were 

"' .... i".' .. /'l to groups on their skinfold thicknesses than 8 mm, 10 to 18 mm, and 

n .... ",""" than 20 et Intramuscular was monitored every 10 seconds 

over a 20 minute treatment at 1 em and 3 em below the SUbcutaneous fat in the left medial calf 

and after a 1.8 treatment and 30 minutes after the treatment. The amount 

of over the site had a effect on the decrease in intramuscular fan".,." .. ",f, 

that occurs has for f .... ·"'tl ...... 

"I""",,, ... with t"ru'ntt1I""r~u\v as the amount subcutaneous fat will vary between et 
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Whether ... n"nf",on~n" ,"', .... "',,,,, .. ,, recovery remains open to debate. Relevant studies on cold-water 

~h"'."."" .. ,,, will be discussed below. immersion and contrast to.n .... '''' .. ''' .. 

.. ·_·"" ......... Immerslon 

A reviewed the effectiveness of cold water immersion and active recovery in 1 0 well trained 

cv(~lIs!ls f"I1,...".,;" .... hiinh_;n!· ..... ,.,itv exercise conducted in hot conditions et The 

th",,,.,,,,.,,I .. ., consisted of either intermittent coldwater immersion for 15 minutes at either 1 

or a 15 minute continuous immersion at 20°, or active recovery. was assessed as a 

function of the total work after the treatment The cold water immersion all 

reduced the thermal heat strain of the after the to the 

active recovery There were no differences in total work between any of the cold 

water immersion the were able to maintain their in 

the heat all of these interventions in contrast to treatment with active The authors 

concluded that cold water immersion may be a useful ",tr<.t .. ,,,, in when there is to be two 

t .. ",'inirln sessions a in hot conditions. This to inviestliaaite the 

effect on inflammation and muscle This was examined in another where 

active ;:01..11"1"' ..... <> were to exercise which caused severe muscle soreness and 

and elevated serum markers of muscle nl:l,m",n", and creatine kinase 

to treatment which consisted of 1 0 minutes of cold water immersion 

had reduced muscle at 1, 24 and 48 hours after the 

exercise. The treatment had no effect on creatine kinase "'I'T'V,Tv" however ..... " ....... 1',,'"',; ... was reduced 

one hour after the exercise. These results ;:01..1"1'\.1"'::>' that cold water immersion tho,,,..,, ... ,,, reduces some 

of the of exercise-induced muscle The authors that the effect was 

manifested either a intramuscular with a reduced 

response, or an alternative ", ... ,.fi",... for the 

.... h·""" ..... '" as a result of increased hv,Flrl"l ... t!.+;,.. pressure. 

In another 

for 1 0 minutes 

modified 

"'"U:UI"' .... '<> stood in either cold water 

All (n::::: 

neuromuscular facilitation 

is that immersion caused 

or hot water 

exercised 

up to their folds 

lower limb a 

of1setof4 

was followed for 5 consecutive The maximum active flexion was 

measured on the first and fifth Both groups had "'i ...... ifi,.."'."'t ;"" ... ,· ... ,,,"' ..... "" ... i'" in k ... , ..... "fr; ... "'. 

,OJ""',",,'" to there were no differences between groups. The authors 

concluded that there was no <>I'h",.n+",,,,,,, in either hot or cold immersion to increase h"'.rn""~rin, ... 

in n.,,,,,".,,,, "'".;lUIO:: .... '.;:O 

exposure to cold may r,...' ........ ·",.,.. the ad::mt:atirm of the muscle. This 

was shown in a which examined the effects of cold to exercised muscles 
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after et occurred either a arr ......... of.". or a h"""nr,rin 

.,...."",.,.,,,,t'3' and cold ...... 'r .... '" of cold water immersion short rest and 

then After six weeks effects were more than in 

the cold group, diameters in the control but not in the cold group. The 

authors concluded that molecular and humoral the bout of 

h""",.-th""rmi", are ph'vsi1ologic:a mn"rt,e>nt for 

These data 

""""I",r<:>lI" reduces the associated with increased muscle and 

which may have a This however should not be confused with 

the benefit effect of cold in the treatment of tissue i.e. as of the RICE 

treatment et The so-called were also shown in a 

which examined cold water immersion in 40 untrained eccentric 

on one to induce muscle soreness et after exercise 

were to either a cold water immersion group water for three 

minutes. to these interventions was measured at 48 and 72 hours after the exercise. 

There were no differences between treatments with to muscle function or 

creatine kinase at 24 hours the cold water immersion group had more when 

a movement to the control group. This was a which 

the use of cold water as a recovery As mentioned a 

distinction should be drawn between the responses of untrained versus trained As 

this used untrained it would be to see whether similar were obtained 

with this nrntn .... 'nl in a group of more 

Several studies have used nrn,tnr,,.,.I,,, r.nl,<::j''Itjrln of nron"' ..... eccentric actions to induce muscle 

to determine the treatment. For Eston et al (1 used an 

immersion (15 0 C for 15 minutes after exerCise and thereafter same treatment every 12 hours 

for seven ..... " ...... "n'" eccentric exercise which caused muscle 

showed that muscle stiffness was there were no other of enhanced muscle 

et Another which also used eccentric exercise as a way of 

muscle also showed that cold water immersion minute immersions in a 5° water 

60 minute rest was ineffective in "vrnn1~nrr'''' of muscle soreness 

In another with a similar a group of 1 00 to induce muscle 

soreness, followed 12 minutes of cold water immersion (1 This treatment was every 

24 hours thereafter for three there were measurable of muscle 

after the the ;:'UI.lllC'l"l;:' who had the cold water did not have any ~rl.,~~·~~ over 

the control \,;Juuu"U! et 
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The data from these hn.'",tnru studies et Goodall et et 

1 should however be i ... +," ..... 'r"'+~'rI with caution because 

muscle rI",.'I"I""'" and therefore the association with tissue trauma 

to induce 

from this intervention 

may be limited. a match 

muscle f'I~I"n~I'P is caused direct trauma (talckhas/c:x>nlts made and/or r"',.. .. ""~ti as shown 

Takarada and Scott et al For ... nrnn"'ri~/ ... n~ between 

studies a number of factors need to be r ... r,t.nll",r! such as the intervention and 

muscle the of cold water immersion the duration of exposure, the area 

immersed and the t",nnn,,'rl:lltl of the water. Given these the available data are rather 

sparse it difficult to formulate an eVldelnCEHliBSE!O decision about the ",ffj""",." of cold water 

ph'VsiIDlo'Qical evidence there does seem to be anecdotal immersion after 

evidence for cold water immersion after a match or hard t'''''n .. -,., session. O"'.-h .... ~ .. the ritual of 

inri ... ",,,;,,," the cold water th",.,.",r\\I focuses attention on recovery, and the increased attention 

enhances the recovery Further research is needed to answer this UUI~SLl'UI 

Contrast 

consists of alternative cold and hot treatment contrast 

A reduction in oedema and baths or warm and cold 

vasodilation and vasoconstriction of blood blood flow ............. r ... 

infll:lmlm~ltnl"\l responses have been attributed to this .... ",Fl ... li,h, /..din .... ' ... " 

and influences on the 

The mechanism of 

action however is unclear as studies have shown that contrast th .. ,r", .. ,,, had little effect on muscle 

(I-lil .. nir'~ et et 1 

rnjOlr",r,v can be attributed to fluctuations in tissue 

evidence. 

The data Inn,nrtlnn the JOIn, ... ",r'\I of this th .. ,,.,,,,.,,, is 

Therefore the that the effects of contrast 

is not founded on 

a test and then were either allocated to a contrast water or active 

recovery The consisted of three 1-minute immersion in cold water (8 -

up to altemated with three 1-minute hot water showers. The recovery 

consisted of six minutes of slow The contrast group had a in blood 

lactate concentration three minutes after the "r,,,'"'''' and also had lower heart rates after the 

and later when the ;:O"'L'IO:::'",.;:O did a further set of exercise. There were no 

... g'Fa"".,,,, in nAI'Tnrlm~lnl'''' one hour after recovery treatment. Another has also 

shown a reduction in lactate after intense _v''''AI,,_ contrast water immersion 

In this of the ;:''''LIIO:::\".;:' was immersed in hot and cold 

after a bout of hin,h_int .. ,nC!i[tu exercise. On average the exposure time was four minutes 

one-minute cold (5 the to the contrast water immersion 

had a decrease in lactate I'nl"\ ... ""nt.<>tj,," itis ow:!sUona whether this small difference had 

any 
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recommendations have been made about the ratio of warm to cold exposure and duration of 

there is lack of scientific evidence to the of any of these combinations 

At best it can be said that any contrast is 

based on anecdotal 

Maissl~ge is used athletes to prepare for exercise and accelerate recovery from and 

et Data collected from 12 national and international athletic 

events between 1987 and 1998 showed that between 24 and 52% of their time 

massage. The upon which massage treatment exerts its effects are to be 

.. "r • .,." .. "i........ oedema and blood lactate removal and nrn.rnntinn 

blood flow. These prolPo~sea mechanisms are not 

the scientific evidence I-I",m""""", et et Tiidus et .SUIJOe!stlrIO that the 

effects may be ps"cnOloglcal Some studies have found that massage does not reduce <:<vrnnl!nlTl<:< of 

muscle Other studies have found to the For ten 

"'Uo..'I"""'" .' .. "'.-fIU,.,.'..... eccentric exercise of the elbow flexors 1"1 .. '''/ ... ,,,,1"1 to induce muscle soreness 

et The arm which underwent exercise received 10 minutes of massage 

three hours after the exercise. was effective in inflammation and the <:<vrnnl'nlTl<:< of 

30% but it had no effect on muscle function. These results show once that and 

muscle function are disassociated and that muscle 

marker of how a muscle has recovered. 

should be used with caution as a clinical 

It is understandable 

muscle are 

the results of the studies that have used massage to alleviate .,".nn1'''' .... '., of 

varied, This can be <::Ivr"''''.,''' .... because there are many rliff,l'Irli"lnt of 

Irth,,,,,rrnnl',,,, itis duration and 

difficult to do a .-,nrnnl""tli"lv blinded 

which can all influence the results. 

massage as an intervention ..... ".1< .... " .. the results 

difficult to int.,',-n,-",t 

A review of all the studies on massage showed that most studies contain 

t .... iininlt'l of the massage insufficient duration of t"""'::ItlTl'" 

too few",,,,,,,,,,",,,, in the ",y."""·irn,,,nt or over or under ,.,,.,.1"1<,1'..... of muscles that the n'-J:lM,'-'J:lI 

conclusions which can be derived et it may be concluded from all these 

studies that muscle soreness from DOMS is reduced with massage. Whether 

muscle function also recovers after massage remains less clear. whether 

recovery is enhanced after massage is also unresolved. In there are sufficient nn<ut""", 

results from the literature to the of massage as of the recovery 

process; however there is need for further research to understand the mechanism of action. 
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The ClI'I"'W'I",{1 that 

is .... r""lTlnnlv a,dv()cated 

the research does not 

The evidence as 

of a recovery is less ,.".u, .. ,,.. .. ," While a mechanism which qtr~.tl"r,inn may enhance 

the recovery process has it has been that may 

oedema accumulated tissue et however has not been 

there do not appear to be any studies that have inv,estigated the effect of 

between exercise 

~t,. .. t,.hin".. exercises have been shown to be ineffective in 

the "",,"m-nITI'" of muscle ri::lrn::lrIP et Gulick et 

1 review of studies which had used after exercise 

from 300 to 600 of muscle soreness, 

showed that 72 hours after had reduced 2% which was not as 

C':nml"'I"P!tjlljc)n is a th", ... ",,,,,,,, \Alh, .... '.h" external is exercise or 

an ..... ,..,rl<>lit" ;:""'\,I",1:';:)~;:' that the external pressure reduces oedema 

......... ti ...... an extemal pressure the efflux of fluid from .... <:11",111 .... "", 

the space available for fluid lealka!:1le is ....,;.';....,i.,ir'(1 h,""'rnn,-rh~ln", and haematoma formation. 

Certain of treatments involve a immobilisation that reduces movement 

the recovery process. the evidence for the of this treatment was 

recent studies ::'UI.,I\,Ie::n that rrllmnrl'>lI:lIinin can be effective in 

the and of soft issue and in an 

2001; Kraemer et The nrl'!'jlIlCllfln ,..,,,,,.,.,.,.,,n,o and recovery from showed 

that the who wore lower for 12 hours after the match showed 

similar of recovery (rI ... ,fin •• rI clearance of creatine kinase from transdermal to 

treated with active ""''''",\1,'''''' and contrast water immersion. All these treatments were 

better than no treatment at all et 

Unlike cold Tnj:l,r~rIV which should be ...... OJ"' •• '" int"'.r....,iitt""'tlv rnl"nnr ..... II:inn treatment should be 

~1'jlItllllntlv for at least 72 hours et that the pressure of 

the ~1"nrl'!!I'l'linln nllllrm,"nt does not exceed diastolic pressure which is about 40 to 60 for the 

upper and 60 to 1 00 for the lower limbs. If the pressure exceeds these values blood flow 

will be the should create a distal to pressure to facilitate 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

23 

the removal of metabolites from the "''''''inh",", towards the central circulation. This encourages fluid is 

to move away from the of to the lower pressure areas et 

The commercial with these to fit both the 

upper and lower has IJVilJUl<:iI1 this form of recovery treatment among 

Active RI!'t!ft'IiAIV 

Active recovery enhances the removal of levels of lactate et 

as discussed the link between levels of "1I~,UIi:lllll lactate and i"" .. ,,,,ir,,,n 

muscle function is dubious. It follows then that if active recovery has beneficial the 

mechanism of action is then other mechanisms. 

the lack of of the mechanisms of active recovery, there are several studies 

which show that this method has some effects. For a recent on 

showed that recovery rates creatine kinase in f .. ""r .. :.,.I ......... "'1 exudate as a ........ ..!, ..... \ were similar 

for active recovery, contrast t ............ ,. .. t, water immersion and "" .. ",rir," 

n:::trmAnt!t and were <>innifj",,,,,,tlu recovery 

showed that after hi ... h_i,,,t ... 'n .. ~f,, tr'.:.i,."i ....... a 15 minute treatment of either {I} active recovery 

30% massage or 

work nll='l'fnrlm"",I"I\ in contrast to a 

cold water immersion (15" recovery 

which not use of these stn~teclies et 

also 

at 

However not all studies show that active rar:OVlerv has a beneficial oh'vsi!olo,(]ic.al effect. Suzuki et al 

found that active recovery did not have any effect on recovery 

creatine kinase and after a the ... 1""" ... "", seemed to have better 

mental ..... 1".,."" .. 1"\1 after eXIPo!;ed to an active recovery ..... "+" ... ,,...1 .... "I".,;"'t,; ... '" i"f., ....... it" exercise 

showed that lOW int".neih, exercise had a t .... "nr' .... '·" a"alcJeSiic et 

effect on sore , ...... 'vl'f,,, ... but no effect on ...... ,..."'\1 ... "' from muscle ..I ....... "' ... "" 

Active recovery needs to be an int.""nrll:ll of the t ... inir, .... programme and i ...... ,I .. ." .. , .. '1,t ... rI iMI'''''lii~I'""lv 

after a or after a match. Active recovery can also be structured into the 

programme on of Active recovery needs to aerobic with 

!I1.TI"I""Tr.!'lInn exercises included The should be of a not 

to induce further I"nlyu~, and also to assist with a Ds"choloaical recovery, a tense 

form match. Active recovery should be """,rf",-"", •• r1 nnn~c:orrIDetith/e environment. A 

of active recovery, the after a match is a session 

Nutrition 

There are COlnDI9111rlO reasons for II='lTlh:l!lli<"ir,n on a .... h,vrl.·"'ti .. 'n and 

after a trJ:lliini" ..... session or match. The basis for this started over 40 years ago when it was shown that 
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exercise ",,,,,,rf ... ,,",,,,",, .. 1' ......... -iA""'t .. to hirlh_iint'.n"'itv\ is related to muscle ... I,,''' ... '~ .. n aVl:lilsibility 

et such an is often associated with a cJelllel:ion of muscle 

it is known that muscle C'III1COIJen decreases et 

............ "'I!"'.'" recovery these stores need to be 

There is evidence to ;:'U",I\,It::O'"l that ,nno".Tln,.. l".:II'hnhvI1rl'lt",Cl and soon i" ........ ,-ii"'ir .. lv exercise results 

in n'''''''''''''' levels six hours later ;n,..""",t""r1 two hours 

after exercise Muscles that are 1i"" .... "",,.,.rI from the exercise do not restore their 

(]IVCOClen as as muscles 

insulin resistance at In a 

as a result of transient 

""",,,,, .... ,,,til' resonance SDI!ctlroS,COIDV. two groups 

of exercised and reduced their muscle OIIlCO(]en about 50% 17"'.hn'r-I .... et One 

group of :i>UIJIt:i'l..;l:i> incurred muscle whereas the other group did not the first two hours 

after concentrations decreased even further in the group that had rI",.",,,,, ... 1i 

muscles whereas the concentrations in the that not have muscle 

The group that incurred muscle needed more than one to increase their 

alVCO(len stores to the a diet in 

This was in contrast to the group that did not Incur and who were able to restore their 

alvcocJen levels within 24 hours. Another which muscle showed that 

severe muscle reduced the to restore muscle as 10 

et ,.".,f .. ",.,f,,,,,,.. results of these two studies can .... ",."' .... ",. be attributed to the 

et of muscle 

which occurs in .... 1",,,.,,,·., is to be much less severe than which occurred in the 

of et al (1 therefore it is reasonable to assume that their muscle 

concentrations will take 24 hours or more to 

There is evidence to that exercise cal::lac:ity will be restored more when a mixture of 

l""'I"knh",i .. :: .. I", and is to the same amount of 

alone et However in this in the solution did not offer 

more benefits than when a more concentrated solution of similar energy content to the 

was found that a 

il"l"l'''''''I"Ii<>l,ol" after a bout of eccentric exercise which 

caused muscle N"'''''''' ..... ''' failed to enhance recovery of the muscle than occurred with 

the et This that further stUdies are needed to more 

definitive on the recommendations of ,----.,,-- "",."h"II"\,,11 after 

exercise as the results seem to be influenced the 1"1"1"''''''''';+' of muscle Ii"" ..... "''''' ... 

It is well-known that reduces restoration after exercise et The 

reason for this is that alcohol either has a direct effect on or whether that the 

effect is the intake after exercise. Another reason for 

.:.v, .. ,l1lnn alcohol in the acute after a match or t .. "'iini....... session is that alcohol ... rM,~",.""'" diuresis 
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which will 1 Caffeine and other stimulants also nrr'rrll~tin'n 

will be mentioned later on in this review. 

thus 

Until further information becomes available recommendations are that the should be to 

mass in the first two hours after of 

nl" ....... .,.,' .... index foods. This should extend to 7-10 9 rhn,hv/1r:::l'tl" per 

mass over 24 hours inn".,t ..... "', considerations 

which should include palataiOliltY of the fluid and n::l'::tr(,inl, .. <>I~;n::l comfort 

Additional Uu,rtr!:;.fin,n and FI,.,.trnluf, .. :: 

Ar.n .. t'rnr,n et al (1 can be detrimental to n"'rfnnn:::tl' .... '" 

sessions is an ",n,"\.nn.",,'''' nutritional .. tr<>t"",,, 

is not diminished at the of the next session {R",.n",.tt 

that work 

showed 

that a hn/i\N~I";/"lht loss of two no'· ...... '"t exercise will result in a reduction in aerobic 

Water alone is not the best means of r",."rnr,nn 

drinks better intestinal :::th,::nrl,,!;n and reduce urine 

advocated that athletes who do not drink :::In'"rnlnn 

Meltzer et al 

n"fTr'lrlm less well than 

drank ad libitum t"" .... , .... n'·rli", .... 

not be ;nt ... n,rot.,rl as 

This "ad lib" recommendation 

since this has not been shown to 

n"'lrfnl'm~~nr'''' and may even result in n""rn'ln 

The "ad lib" not does still mean 

issues that may influence fluid aC(~essibility in different 

and 

Shirreffs et 

al (1 showed when drinks of an ',." .. rn .... ri'''t.:. volume and sodium content are consumed Tnlln",,'lnn 

mass, net fluid balance and volume can be restored within 4 hours. It 

is that used recovery <::tr'l'ItjOO,ni":'<> would .... nlnnrnrn; this fluid ,,,,,,I:::I,-,,"n.,,,t 

AII'OII':lIn'Q Caffeine and Other Stimulants 

Caffeine and caffeine-like substances may be n • ." .. .",t in some drinks. Caffeine has a diuretic effect 

and should be avoided in the DOl.t-E!Xercil.elimatch 

caffeine include 

Sources of 

Ar,,,nrt'lln,n to Meltzer et al 

caffeine increases but as a central nervous stimulant it can be 

nervousness, 

vnr,th,~.,br.,rI that .... n.'tr<>nl to 

In contrast to this 

caffeine 

does not induce water and "'Ia ..... t .. "hrl'''' imbalances or hv"",rth.,.rm;" 

vn~,.h'''n,.. oxygen th""r<>"", involves exposure to pressure >1 ::Itn,nc::nh'IOOr", while h""'.:::Ith,;nn 

100%o~g~ ~ ~ et al (1 the mechanism 
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which nVI"lAr!'l~r'll' oxygen may increase the rate of recovery from soft tissue include: 

reduction of and of reduction 

,,,,,,,,,,,hlnn' control of ....... ~ .. "~ ... enhancement of 

of COI!lag4an .""ntl"lA"I;Q and vessel processes. AcCOl'dirlc no studies have 

F ... '· .... " ...... from + .. ",1 ... 1",., in elite mh.I"'+.... A recent 

me>itl:ll_:~n~~lv~,iQ "",<>.",1"",;", ... the effect of hVI"lA~h"'r'il' OXVCII!!n th.,.""" .. ", on soreness 

induced in untrained ~UL'I"''''''' found no evidence of recovery and indication of 

increased interim recovery et ,In.''''''''''' the does 

not the effectiveness of "\I.,,'.rI" ..... I ... 
of elite athletes IR" ... n ... tt 

"'A'''',,,,n ... ,,,,1 plossible risk of oxygen 

additional barriers to the use of h",.,,,,';h,,, ... ,,, oxygen 

and the risk of eXlllos;ion are 

et et 

The ,.""I,,,tl,,.,,, .. h',, between is 

n:>rl'>IVlnn more attention as the link between 

better To understand the role that 

recovery, one needs to understand the different nn,,, .. ,,,,,, There are 

five distinct states consciousness associated with 1, 2, 3, 4 and movement 

1 to 4 are often and referred to as non eye movement 

beta brainwaves dominate and reflect a mental state that is 

acrlve'lv aware of the As one lies down in ..... " .. ''''r'''+ii~ ... beta waves are 

waves. These are with a mental state of 

After about five to 20 minutes of brainwave the mind is "' .. "',"' .... , .... ,.j 

This first can last from 10 seconds up to 10 minutes and is defined theta 

relaxed. 

1 of 

this becomes shallow and muscle relaxation occurs. The is also 

the 

two the theta waves become ; ... +.".....,'; ... ".1 .. ,,; with 

associated with the and a reflex response such as 

arms or As the person progresses into 

... nl1nl'l""" and waves. which can be 

<:II1\,IW,I,I.IIY define the of actual since the person is oblivious to most external stimuli. 

This lasts from 10 to 20 minutes. 3 is defined a combination of theta and delta 

hr~lin\III~\/""ft with the delta brainwaves more dominant. 4, which is the del!!Oe'st 

is defined as the when the theta waves 3 and ."n., ..... ,,,, .. are 

slow wave 

secreted 

is at its lowest. 

can be maximized ""~ .• +""-

hormone is 

After about 30 to 40 minutes 3 and 

4. REM after this REM there is an increase in blood pressure, 

heart rate and blood flow. Even the are closed the 
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eyes move backwards and forwards. Dreams occur REM There is also a return 

of beta brainwaves that the brain is more active. The of 

is between four and six times a about 90 minutes. As the 

duration of the 

while REM 

after a few the duration of 3 and 

If is disturbed before slow wave is 

the whole process restarts. It is known that disturbances in and poor 

of ,..n~ ....... ,,, \ are the main factors that affect the restorative 

It has been recommended that athletes should have at least seven to nine hours of a 

This recommendation is far more than the average 6.1 hours per esl:ab!lisrled in a 

students to 22 If is ".", ... "" .......... ,j"''''.1'1 in any way then 

to fr ... i ... i ....... will be n",.n:Mlv,""v affected. A rnl'l"ln . .,titiu", swimmers 

season showed that slow wave 

a 

in the 

onset 

that slow wave 

'l'nll'n''''n ... a pre r.nITln • .,titinn 

which is associated with 

restoration and recovery, is reduced as the demands reduce. Another in this is 

that the number of when the swimmers were 

Based on the and how it contributes to recovery and 

reason to believe that the will be beneficial for a 

shown that • defined as a brief of rI<>,ltim"" 

"""toll\lll\l and mood and may contribute to COflSOilld.:ltlrIO 

In""""'n .... visual discrimination et 

there is 

Research has 

less than an 

and 

Practical IIn","n~.'" for _ .... I~.,.~.~;~.~ aCl'IPtE!d from are shown below. These 

become more relevant with t ... "",,,:,I1:' ... ,, as ....,,,,inf,,,ini,,, becomes a 

with when time zones are crossed. 
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EMS involves the transmission of electrical via surface electrodes to ...... "1"'., .... ,"'11,, stimulate 

motor neurons muscular It has been Martin et al 

that these contractions may be nta.ae~Dus to recovery due to increased blood flow via the 

no difference between "muscle pump effect", which may enhance tissue 

n:;;o,,,,'''''''' or active recovery interventions was found. showed that EMS did 

not enhance recovery of the of the knee extensors when 

to or active recovery. In summary, in the few studies conducted so EMS did not 

enhance the recovery process. 

This that the athlete is able to distance themselves from the stresses and worries of the game 

This form of recovery to need to methods 

which the athlete can from the game and engage in relaxation to Calder 

there are four main ps"chological st:ratE~aiE~s that are used to enhance recovery: 

emotional recovery, mental skills and relaxation 

{"i"·en.""' ... i ...... is one of the most useful ways to evaluate ........ 1" .. ,"'" .. ,""" and ...... "Mil'l!'" emotional 

and ps"choloaic;al recovery or match that 

themselves to a short written ....... .fI .... """" .. , ... '" the athlete starts the I'li .. """."' .... ,"'''''.'''". 

process. 

outcomes. 

outlined an excellent "",,,,I"ri •• fin,,.. model that focuses on process rather than 

Emotional Hecmfenll! ·"'nti',.,".'n"·" 

of for "' ..... nH ........ ,.II\I traumatic events. 

It is for coaches to in advance the or stn!teclles that will use if such 

situations arise 'r',~I".~. activities such as ... n.,",..~,rI"'n' and team 

essential for athletes in extended "","' ..... '.,.i ......... away from home. 

Mental Skills 

skills associated with mental or emotional 

for athletes to use. A few studies have shown that mental t .. ,,; ... i ...... 

to n"",,,",,,M et This effect has been to Kentta et al 

an increased recovery or increased stress tolerance. Positive self-talk and 

is some of the effective skills that have used 

These ''''l'hninl can be used within and match situations as well as afterwards and 

with biOlfeE!dback tArhninl 

Relaxation Telr:;hffiqlJeS 

for effect 

is 
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AI",r"I'Irltin,,., to Calder many relaxation are available. The choice relaxation 

be individual to the and ... yl" .... ri'm .... "lt to which are most 

Some of the more common relaxation , ..... 'n,.,.,., 
nrrl,.,r'''Cl<C!:iv ... muscle rel~~xa'tion ViSlualllzaltlon 1"I .. ",.:otl"'l,II"I"" "'Y~.rf'i',u.C! music and flotation ,_,~._._. 

Non St~lrnjnl" AnrJ-/inr,.:rm,mS'fOl'V 

NSAIDS relieve and have ::IIn1ti_irlfh'lmnn::lltnrv nrl"lnl'!.rTIF!!'t These nrnn", .. f .. ",e. make 

them an attractive for the treatment of athletes after tr::llllnln,O and cnlmnP-tltlnn to nn,,,,,,n,,, 

enhance and are the most used medications for In'!:!'InrIO 

..;JIll.'I..m:I<:lJ on strains and contusions that the use of can result in a 

modest inhibition of the initial response and the associated !':vrnnlrnrrl!': (j'\lrrleklndlers 

However the of the may cause effects later in the 

studies have examined the acute affects of NSAIDS on muscle and the diverse 

l:>U~IW'C,<:lJl that have a effect that may also be influenced the 

time of administration et Animal studies that whilst may have a 

~n'"\rt_t"'rm posil~ve effect on muscle 

associated with ineffectual or ti,,"I::IIv~.ti 

the and 

IVIIVW'"lAiJ to this 

the effects of ::IIm'i_infl~f"nm,~tnlrv ttu.rl~nv and nOI'ODllaS'l nrr\lif~.i"~ltinn were studied 

in rats In an to the mechanism of the nl'!ll'IVI'!n f' ...... An ... ·Ii::lfIt~n '0''' .. ''''-

authors found that both satellite cell and fibroblast nrnllfp.I'l:aflt1n 

infl,"' ...... ' .... <:>f· ... "'" treatment and there were no ~inlnifil"!l'Iinl differences in '''J'V''''''"" 

between treated and control animals. the mechanism p.YlrJlaiinirlCl 

The 

the anti-

et 

al (1 are not known and are associated with a process 

which is of muscle r",,,,,,,,,,,,,,,,,,"'.i,,, .. Such studies have not been in 

and therefore the InnO-fl'lrm of treatment with NSAIDS in humans are not well 

understood. It is hA'lInru"! the scope of this review to go into any more detail so therefore interested 

readers are referred to other review papers 

the benefits of combined r",,,,"nv,,"rv modalities have not been 

Mondero at al combined active and between two 
5km .. on,c>_.r"" for cy(:lIslts and that the combination was more effective in lactate and 

np.rfnnTlJ:'lI'NilI than used alone. et al (1 the consequences of 

combined ...... ·n"' .. "' 

and nutritional 

(mlassiSQ1e, active 

have been in the fonner eastern 

reduction of all "'''''1''1", .. ,,,,,,,111,,, t"<1Iinir.n stressors 
Irnl'lIl!l!!ln countries. These involve a 

"::>0<111",,' .. , financial and social 
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relaxation 1n(t,,,,lin,., nlnv!lIinttu"n:lnv saunas and 

massage into the routine of the athlete, Ar:,r-nrtiin,n active recovery should be 

followed 

relaxation. 

which 

Field Studies on RII!Cf1'>.ftuv 

maintain muscle and range of and muscle 

It has been mentioned before that one of the reasons for the """F\Jir." results of many of the studies on 

lack the recovery is that the 1",I1,nr~~tnlrv derived orcltoc:ols to induce 

~n~ .... ifi ... itv of of or In an to overcome 

this two studies have been conducted in the "field", 

The first examined the most effective recovery intervention a 21 preseason soccer 

tr",iininlr' camp et Twelve 1 elite soccer n'""v"',rc> were recruited for the 

The recovery modalities which were used in the aerobic ... Y~.r ... i'~ ... c> 

water aerobic "'Y".r ... i'~""(t and electrostimulation, Each intervention .dr<.b",v lasted for 20 minutes, The 

n ... 'mr'''''''''...... outcome measures in the were muscle power countermovement 

which were recorded on four two 

The sut,jective n",rr-""i'JPrI exertion and muscle were also recorded before and five 

hours after the intervention. There were no c>jnnifi""!:lII~t effects of recovery intervention on any of the 

n"'Tfn"'"~I''''''' measures, aerobic exercise and electrostimulation were more beneficial than 

water aerobic exercises and m:U;SI\J'A rest on muscle 

The second field investigated whether immediate to 20 minutes after the 

recovery strclt~lies enhanced the rate of rpl"~n\ll"'nI in Australian football ... I",,,,,,,,r., 

The treatments evaluated were """,11<'.",,.. and contrast t"'n~n .. r"'h 

''''&::1,1''\11<'''''' 15 minute session in which ..... nt""' .... ' the """"A""" had a .. t,.~.t ... "',inn of 

and back. The stretches were held for 30 seconds and each stretch was replealted two to the 

three times, For the ,,,,,,,11<',1"'" plrotO'COI "' ..... '1"''' ... underwent 15 minutes of easy """,11<',,., ... Irn .... "",\ ... 

backwards and sidl~walvsl in the shallow end of a 28Q C For the contrast 

nl::l'V"'lr~ alternated between c>t""nnor, ... in a hot shower for two 

then in waist for one minute. This was ,.,"' ... "'''''.'''rl until five hot and four 

cold exposes had been ........ 'nnll"'''.f'! 

In addition to these tr"',:IItrl",,,,nltc> 

Additional ice was added to ensure that the water remained cold. 

1"I1"'\lp"", had a normal 25 minutes 

match. For the control trial the ;'ULlll::l..il;:; 

match. Muscle soreness was rated 

n""'fnr'nrt,,.rl the 25 minute 

after the match .... ,,'Tl ... " .. "'n to the 

after the 

after the 

before the 

match in all conditions, There were no differences in the of soreness between tr .. ,,,hv ... nt,,, 

the control. the rec:ovlerv ctr<.t .. r" .. ", did not enhance and muscle 

np,1'nrnrt ... ti innnrt,,,,rli.<:It ... lv after the power, These results ..... ~I"I.:"". that the additional r<>r·"''',,,. .... J 
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match did not enhance recovery any better than 

after the match. 

the 25 minutes of exercise the 

A review of the studies shows that there are varied responses to all the treatments. This can be 

attributed to the different oroltoc:ols for and the outcome measures 

which are indirect markers of of recovery are very difficult to measure in the 

and the indirect markers of recovery lack the to detect 

I"n,:.nr.",<:! Where does that leave the the desire to have an evidence-

based an,,,',,,,,"'''' nla''''''l''e,? It would be foolish to conclude that recovery 

stralte{Jlies do not have an of the studies lead one to this 

conclusion. This would fail to the anecdotal evidence which has· stood the test 

of time" and which that there is a role for recovery after and "''''"nn,,,,"t.t.nn 

Whilst the details are not a of the available k'nl"""I,<>rlr," l::iIJY~It::l::illl::i 

that under certain circumstances there is a role for active recovery, 

massage, and of a recovery The studies which 

have examined a combination of the that is better than 

... "tnin,,,", so the details of the should be custom-made based on the circumstances and 

I'lnillOlnl'llnt available to the staff and team. It has been recovery stnne~lIes 

should follow a and become a on a for 

nl,:;,vPlr<lt are educated about the process so that 

informed about the ..... n,tnt'\nl and assume some nPl!'<Itnn:::o1 n:>C:lnnn~ihili'tv It is iml1nrta that within a 

team the recovery 

It is also 

nl;7lllPI!'<It with a 

staff become routine and almost ritualistic 

to individualize the recovery for various For 

of be handled to younger nla""",·<:: 

n.",,,,,, • ..., of different nn·'".1<'',''' who are faced with different nn~"'''r'''. rI ... m,::lInt'l<:! also have 

to be used should be customized for different ",t .. <.t .... ,,,,,,,,, after a match. The str21teclles which are 

each discussed with the q\l~lt"'rnl'lti~ way. Ambitious 

strclteclies which cannot be used when the team is fra'U""I'lnn should be avoided as this may cause 

nrnhl",mq with the when cannot use a which are 

accustomed to. It is with this as h",,...t.r,,,r',",, 

for 

For the coach and 

HO'W£!'Vsr it may be 

the n,u"n""ru 

that the next section will discuss some ". .. ",,,ti ... ,,,,1 ..... "',."".,,.<1 

of the process is to enhance n ... r1'nnmJ:lt'n .... '" 

n"'rfnnTlJ:ltr'~ ... is a process of ..... "lnti..,'n .. ll" "", ..... "'t."Ir, 

stimuli {"'y,"'r .... li~"'\ which result in recovl!ry··adaptati()n ott." .... , .. hn,,, to avoid overstress-

nv."rt""'In,inn and/or et There are ba!SICcUIV two methods a coach and an athlete 
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can use to enhance the 1..::_rAr.rIVAIN a,dalltal:ion process and ..... "',""'.'\t Reasonable 

nl::ll'lnirln and execution of the tr::llinil"1.n program, which should include not fnIoiinil'!in "'.~ .. " ........... , but 

builtin A/i,nntinn reasonable methods or of Anln.::lrIMrln rE~colfery-aidalptalion other than 

KP.jooverv is one of the basic et 

and it has two nri ..... ""'" roles: The first concerns ........... it .... ril'1 .... the athlete's to ~ir,inn 

and stress so that recovery can be The relates to the 

selection of cN.,..ifi .... recovery tAr.hn~1"f1 and striategie,s to minimize any from , .. ""in''',n 

and rn .......... ti" .... 

""'''',,,,,''',,,, (l;ldapte'dfrom Rusha/l at 

which can be used to 

et ad'lptlitio1n or ma,l-ajja~'tation is the summation of all stressors that an 

encounter be viewed as 'I'\ ... ,n_ ........... Int .. 'rnll~\I 

various stressors and not 
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INJIIEIY 

2.2: among stressors that can influence the rec:ovl~ry··adapl'ati(')n .. ,>Inl'".. ... 

aUClpCf;IU from Stone et 

The in~hilit~'II to recover not also affects the athlete's to rll"..::.nnrIl1 to 

the next session/match 1"'~lnlr.n to an overuse et 1991 ) 

MCl,nn:Orlina the Tn.ininn Process 

Role of the Coach in the Athlete 

Calder noted that: "Each coach has a wealth of observational information about the indicators 

of poor and excessive "It is for each coach to what it is that 

observe that is indicative of excessive stress and n In table 2.2 a "checklistn are listed .. n·",klinn 

coaches to monitor an athlete's ad~:lptatic)n to woiin'"'''' and stress. 
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Table 2.2: ExlJlfnI)la cc>ac/1Ing cnecKlI;sr 

Athletes tells me he has: 

Feels tired 

Facial 

Posture 

and color 

fru~rtra!lion etc. 

of Non-

Poor or slow decision .... "',l.-i ... 1'1 I response 

time 

low motivation 

Low concentration 

No self-confidence 

Poor habits 

Poor diet 

Poor 

External stresses 

Role of the Athlete in U ... nif, .. rin"" 

Direct Communication 

Performance 

Gut 16th sense I Other 

Athletes should also monitor in a tmlinihn or 

book. Calder mentions that: record is an essential traiinirilO tool for all 

34 

athletes as it enables them to learn how to evaluate their stress levels and their responses.· 

There are critical maJkers that should be ,.,..",m_N athfetes If Iv!UUII IU 1'1IllIl'",,"linrlC: of the 

heart rate and rnnrnWll'I and a 
levels. These four variables be the first ~Irni"'n to an athlete that he or she is not ac:i13lptif'lg well to 

...",iinir .... and other stresses 1t· .... I"" ••• 

In summary, Calder notes that: 'reco\,en,-ai::ia~ltation is a multi-dimensionaf process that is 

driven the stimulus.· Creative nl::lnnlinn tn:llinif1.n process, which not indudesthe 

stimulus but also built in rest and recovery n<>.inl"l .. or stnategies, can enhance recovery-
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A ncc;eSiimy is proper mn,nltl"lI"Ir'ln of trainirlg-lrecovE~ry··aaap1tatlor 

~nlnrn,nri'::ItA nl::ll"!ni!'ln and mnlnit,~ri!'ln of this process can result in 

Each medical group de1ifel<:ms their own nrntn(',nl for .. ,,<."'''''' rpl"'nvll'Orv which may consist of 

or a of used 

vary between teams. The scientific evidence nrntn~~1 is in many cases or not 

ClIJI",m::,1.I ... ,~" .... r""r.'" to the of best 1' ... ·::I ... til"·.,. Ho'we'lier before recommendations can be made 

about recovery str.lteClies i ...... ,\"'rt"'nt to know what prSlctilion,ers are At this 

information is not available. With rpn,::II'I"I<:: ice/cold water which is a recovery 

",t"" .... ,,,, used in a of there does seem to be anecdotal evidence that the treatment is 

effective. However the scientific data the of the treatment are A 

reason for the lack of scientific evidence is that there are different ""n,tnl'·",I .. and therefore any 

n ..... ", ... t",tlr.n will be relevant for the tested. 

To fill this void the aim of this is to survey a group of staff {rlnrlnlrll 

teams to find out 

use to accelerate recovery of the nI"','"''''-C> after fr:::lllnll'li"! and matches. In 

nn~'lllnTnpl·::Inlill.t<, biokineticists and fitness who are involved with 

which str.:lteclies 

this 

the aim was to focus on the details of " ..... " .... n ... "tln ice/cold water immersion as a recovery "'tr.:~tprIV 

This information is needed before studies can be " .... ,,,,,,.,,,,,,, to the and mechanism 

of actions of the various n .. r ...... ,rh 
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3 

Ot)le~ctl1ife: To determine the used to accelerate recovery of elite nl",,,""·., after 

and matches. A aim was to focus on the of rnn.I,,, .. ,,,,,,,ntir"" ice/cold water immersion 

as recovery A cross sectional survey of most (n :: 

of the medical teams who attended the Medical Association 

Results: ,....en:;€'nt,iqE~S Rl(nl'A.":.":ina usage, not time per Most of the ",UI..'I"""'''' 

had been involved with teams and recovery str;ategje's for 4-6 years. The m::llnriltll of 

and O::: ... ,::: .... ~IIIII'y of recovery was of a mlliti-dlSicltlllnarv 

Rel::overv str~,de'Jies are utilized after mJ:lllh,'I·" • ., 

session. and ice/cold water immersion was utilized the most active 

recovery and massage More biokineticists and fitness trainers advocated the usage of 

"'"."""""" than their oxygen and 

visualization were the str,ateglEis utilized the least. Ice/cold water immersion was rated as the most 

effective recovery and additional and rest were the str;ategie!s 

used if a is where NSAIDS was used for The nl",,,,,,,.,' 

n...'·r""nti .... n of ice/cold water immersion was the factor which influenced the medical staff the most in 

to use this as a recovery Ice/cold water immersion is utilized after matches 

and followed sessions that were hard. A summary of the details around 

imrllfl>rnfl>I"ltaltinn of ice/cold water are:. (i) the time to immersion after matches and total 

duration of immersion session was 0-5 2-3 immersion sessions per average 

14 % of medical ice/cold water immersion measured the ' ... n .... """"t. 

of water with im ....... :'., 

were used most 

the average water for immersion was 1 0 ice cubes 

to cool and drums were 

the water. Conclusion: In this survey the rAr,rfl>!~AnltativA group of 

used as the container for 

into 

which are utilized in South African elite teams to accelerate recovery of the nll'livAlrc: 

after andlor matches. This information can be useful for " ..... nnml" studies to jn~'es'tio'ite the 

... m,ra ... ·v and mechanism of actions of the various nrrl(,p,rli 

immersion. 

and in ice/cold water 
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the nutritional and DS1(choloaical 

functions the athlete {Calder f'I",,., .. ,, .... to which each is " ... ,:>II ... ,nn.,,,., on 

session i.e. endurance or or r:olmnetit'inn and the recovery between 

I't'\rnn/"Inllill,nh~ of and I''':mn .... tilrinn an 

athlete's nAlrfnrm:= To be able to cope with this ad~mth/e 

to recover from f,.<>iini ... nl~·n ..... , ... tit;"'n Various modalities of recovery are utilized in an to 

restore and the next The ultimate 

aim these mc'ClalitiE~S is to and the transient in..r."';I'1M .... r'lt in ...... -1''''" ......... ,,,,..''' while 

effective ad,~ptiatICln as a warm up 

and 

is a recovery routine 

for up to 24 hours 

or I'""m""'tl1',"" 

There are different of recovery. These include short-term and recovery stn!:ltegies. 

Short-term recovery striateQiEiS include recovery within a session to allow the to a 

recovery a a recovery session in itself which will up 

the recovery process. term recovery stniteclies include the off-season break from the game. This 

Inn,n_t<.rm recovery is essential to ensure that the returns to the Ofl'!-SI"IBSIOn 

A review of the litemture on the nn'"l' ",;or .d'r",t. .. ni#'Q which are used to accelerate recovery in 

massage, c.trc.t,..r,i ... " ,.. ......... "'r ... c.""nn ... ",r'rnAntQ active recovery, and non-

steroidal shows that there is not n\l~.n.lin",l,mi", ... 

any of these This can be attributed to the fact that many of the 

based and the oro,toc:ols which are used to simulate or may lack 

Another is that the markers which are used to define the state recovery are 

indirect and also lack SPj!ci11citv . 

...... ,,,,,,,.,,,1 recommendations can be made about recovery it is to 

know what associated with teams are Whilst it be 

based on anecdotal that are there are insufficient data to 

their in an evidenced-based 

Therefore the aim of this was to survey a group of 

biokineticists and fitness t .. "'iin ... · .. ' who are involved with 

which stnite~,ies use to accelemte .. "',....,\'''''''' of the I"w:;",,,,,r,,, after 

staff {ril1.clnrQ 

teams to determine 

and matches. In 

details about ice/cold water immersion as a recovery C.t .. ,.tA,n, were This 

information Is needed before studies can be to investigate the "HI ... ",,,. and mechanism of 

actions of the various "' ..... 1""','"'. 
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STUDY DESIGN 

This was a QUlestionnaiire-ba:sed cross sectional m:>,:rnnT"":> survey. 

SUBJECTS AND TESTING PROCEDURE 

All the medical staff of teams biokineticists and fitness 

t"""n ..... ' who attended the 'n"' ......... "'1 Medical Association conference linked to the South 

African Medicine Association Conference in Pretoria were invited to 

and assured 

wil1hrl.D\Alinn from the 

All :: information about the 

that their names would not be linked to the data. 

an informed consent form before l"nrnnl, .. H",n 8 QUI:!stionrl8 

QUlestiioOillailre took about 15 minutes to l"nrnnl .. t.. P"'lrti ... iinll'llnt"l. 

QUl3stionilailre after one of the sessions at the conference. After fini • ."hi ....... 

the 

the 

unmarked QUI:!St/OOilall'e in a box. The sealed boxes were nn,::o ... ",ff after the conference had 

ended. All the data were therefore collected in such a manner that individual <>"''''J''''''''''' were not 

It4Antifi",hl... and corlMenl:lalllV was at all times maintained. The the Research 

and Ethics Committee of the of Health "' ........... , ...... 

The information in the was de1lfelc)peld from the review paper on recovery strcrt8!;lies 

A of health who were to the health 

profeslsiorlals who were in this a draft form of the quC!stiool13il;e 

wty,U<A';:' Q1ue!itIOllS were The revised QUI!stiionI1all!'e was tested and QUE~stl~:>nS were 

"""I'''''''''''''' where A copy of the final is shown in Addendum D .. 

DATA ANAL YSIS 

The answers to the qUE!stil)ns were transcribed into a SDrea(:lsheet and checked before <:> .... >1"., ... 

STATISTICS 

The data are as means standard deviations or There was 

concern about lack of statistical power when the groups were subdivided hence we avoided 

N'M''I''Iruu'l'll'illNl> statistics. 
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SUBJECTS 

Of the 58 ;:'U""j'=''''';:' that filled out the (]Uf!sticJnniairl~s 74% were male and 26% female. The "" .. inri'h, of 

","UIJ'jelV'"," were doctors biokineticists fitness coaches 

and three other orofesisiorlS a J'hirnn.r",,.·tnr masseuse and dietitian. 

~=-= Profession 

DOCTORS 

PHYSIOTHERAPISTS 33 

BIOKINETICISTS 19 

FITNESS 7 

OTHER 5 

The doctors were nl"'''I1''r:::Illv the eldest <>"'I.'Ie'V"'" ±B and fitness coaches the ± 
5 The 1TI",.nmrv of were between 25 and 30 years of age Table 3.2 shows the 

of ages of all <>"'OJ'I"'''''<>. 

20-25 7 

25-30 

30-35 16 

35-40 17 

40-45 9 

45-50 12 

50-55 4 

55-60 2 

EXPERIENCE OF SUBJECTS 

The >no; .... ";I", 

of <>"'I..'je'V'''' 

of the ,,""'I.'j'=''''',," had been recovery str~lte~lies for 0 - 5 years followed 28% 

recovery strcltecliesfor 5 - 10 years, 12% for 10-15 years and 2% for 20-25 years. 

Some of the SU[ljeC:lS 

responses in the 

% of all <tV"'I"''''''' 
and that 

recovery straltegies. It was decided to retain theif 

..... '::OIu ...... to ensure that the of the data was not bias. 

",I .. ,,,,,;r,,,, of the recovery was a 

the recovery involved a nu~U-diiscilplinarv ,,,,,.,rn,,,,..h 
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TYPES OF RECOVERY USED 

Of the 17 nn.,r_R.",rr,n and/or tr:::lil,inn recovery ~tr~lte(llies DrO,DO!rea in the QUE~stl(mnl!llre 

l:.rr'''''''r'lInn and ice/cold water immersion was utilized the most followed active recovery 

and massage A breakdown of all the recovery str~lteclies are shown in Table 3.3 

..:.=i~= H"',ronVAnJ stniteC/IeS used 

STRETCHING 

ICE/COLD WATER IMMERSION 

ACTIVE RECOVERY 

MASSAGE 

ADDITIONAL HYDRATION 

NUTRITION: EXTRA 

COMPRESSION GARMENTS 

LIMITING/AVOIDING ALCOHOL USE 

NUTRITION: EXTRA PROTEIN 

NUTRITION: EXTRA 

NSAIDS 

ADDITIONAL SLEEP AND REST 

CONTRAST TEMPERATURE WATER IMMERSION 

ELECTROMYOSTIMULA TION 

OTHER STRATEGIES 

VISUALIZATION 

HYPERBARIC OXYGEN 

in order of use 

74 

66 

59 

54 

53 

49 

49 

48 

37 

36 

27 

14 

10 

7 

o 

Other strslte~lies included nn~",,,,,,,,,,,,,,t'" {"ih"""t;nn t .. ",;nin,,,\ ice-roomlfreeze room 

40 

mll'n!':",-!!nn Dre-oOS[ "" .. " .. tunn and immuno-nutrition. These were unsolicited treatments and no further 

DIFFERENCE BETWEEN PRIDFE::SSIOI\i,S IN UTILIZING THE TOP 3 RECOVERY STRA TEGIES 

All of the biokineticists and fitness coaches 

followed and doctors 

usage of ice/cold water imn'1 ..... 'inn followed 

doctors 

advocated the usage 

Biokineticists advocated the 

fitness coaches and 
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Active recovery was also used biokineticists followed fitness coaches 

and doctors 

EFFICACY RA T1NGS OF RECOVERY STRA TEGIES 

A summary of the ""mt"~f~V of the various recovery are shown in 3.1 and 3.2. 

The data are as "counts» to avoid confusion with the denominator. The I"'""t", ... ,,, .. i ... ,, are 

defined as follows: 1 ::: ,...... .... ..,I .. t"',I" ....,,,.'tt,.,.MiuA 2:: 3= emeCllive. 4 ::: effective 

and 5 effective. 

Massage Active recovery 

~ 
'" 8 I 
'Is 'Is 

I 
i! t 

""""" ""Onl 

Ice wat9r Immeralon Contrast water Immeraion 

3" 

~ 
::0 
I> 

" 
i 
82" 

'6 '!; .. 
~ 
C 

I c:: 

4 5 

Be ...... s ....... 

Hyperbaric oxygen therapy NSAIDS 

30 

I l! 
::0 
820 

'Is 'Ii 

I 
" " 

110 
" " 

3 

""""" score 

Compression garment9 Stretching 
30 

I 
" 8 
'Is 

I 
" " 

5 
score 

active recovery, ice water mll .. ",,,,,,,,ir,n contrast 

non steroidal anti mtlam'mfJ!tnriA 

comC)fR.'t'llrOn 17;> ...... ""'"'-" and 
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EMS Sleeplrest 

1 j 
11 '!; 

I 
" 

J 
Ii 
'" 

0 0-

2 4 5 3 4 

"""'" """'" 
Visualisation NutrItion (CHO) 

30 

120 
.. 
'Ii 
8 

'I; 'Ii 

1,0 I 
4 " '"""" $-

Nutrition (protein) Nutrition (electrolytes I 

I I 
11 Q 

I 
E 
" " 

I 
" " 

0 

4 5 2 5 

'"""" 5"""' 

Hydration Limiting alcohol 

to 

i i 
'Ii 'I; 

I I 
4 

"""'" 

for (i) (j) additional 

additional eleiGlOi!yres, 

alcohol 

Ice/cold water immersion achieved the h'nho."t as recovery with 34% of 

it as "effective» and 36 % of ........ 'J"' .... ' ... " .. ,.tn.m, .. I" effective'. The next h ..... h ... "t 

was active recovery and 

massage % and 26% ref~De!ctl'ilerV) and additional hurtrl:lilinn 

Table 3.4 AYlnl~in'" when stnategle~s for recovery are used. The sessions are coded as every 

if t .. ""ln." .... was 3- after every 4- if match was 5- if 
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is overtrained or 6- if is The various recovery stnilte~lies are 

to the established in Table 3.3. 

r"","1'nn and match situations and their association with recovery The 

values ",v.",,,,, ... 

STRETCHING 

COLD/ICE WATER IMMERSION 

ACTIVE RECOVERY 

MASSAGE 

NUTRITION:EXTRA PROTEIN 

NUTRITION: EXTRA ELECTROLYTES 

NSAIDS 

TIONAl SLEEP AND REST 

CONTRAST TEMPERATURE WATER IMME 

ElECTROMYOSTIMULA TION 

OTHER STRATEGIES 

VISUALISATION 

HYPERBARIC OXYGEN 

MEAN 

Key: 

1-AFTER EVERY SINGLE TRAINING SESSION, 

2-ONl Y IF TRAINING WAS HARD. 

3-- AFTER EVERY MATCH. 

4- ONt Y IF MATCH WAS HARD, 

5-IF PLAYER IS OVERTRAINED. 

6-IF PLAYER IS INJURED 

..... "'I ... "tl'''.inn was the used after every session 

immersion was the stn~~y which was used after matches 

and ice/cold water 

were the smn~lles is where NSAIDS was 

Intl'IfA§ltinClrlv it is also noted that Ice/Cold Water immersion is 

26% of is This could be due to time constraints and 

practicality as normal ice ;:JJn ..... t"J:llftnn as mentioned in the section is easier to 

Nl>rfnl"1M if a is 
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based the mean of each match and ..... '''''"'n ;'''''''''<:1,<1"", recovery str~lte~lies were 

tr::!llnin,n session. after matches fallowed after every 

used 

FACTORS THAT INFLUENCED THE SUPPORT STAFF TO USE ICE/COLD WATER IMMERSION 
AS A RECOVERY STRATEGY 

In the nlll'!~tioniriailre l:tIJlJlt:l..tl:t had the choice 

anecdotal or their own n&>r,rpntinn as the factors that have 

influenced on their about ice/cold water immersion, 

The .,,'.'·...,..'nti ... 'n the staff had about the of ice/cold water immersion as a recovery 

smlt~IY seemed to be influenced be the feedback had received from the nl::a\/Arllt 

44 

and the other influential factors which fanned about the emcac:v are shown in 

Table 3.5. 

JAD!!~v-aclors that influenced the ..,OJ."""'". staff to use icelcold water immersion as 8 recovery 

PLAYERS' PERCEPTION 

MY PERCEPTION 55 

SYSTEMATIC REVIEWS OF PUBLISHED STUDIES 52 

EXPERIMENTAL TRIALS 26 

ANECDOTAL EVIDENCE 21 

FIELD STUDIES 9 

To avoid n"".rI ... ,,"';., .... of responses the '""v""fpl'l1l!1iif' reviews of ,1'\11"'1'\"'/1 studies· and 'A~rnArlmAnl'::I1 

trials· were into one nl'llmplv "scientific evidence', "Anecdotal evidence" and 

""""f'l>r,tin,,,· were also ....... or" ... l'I 

scientific evidence was still _rYlnrl::lIV to other factors 

ntJ!l!!..!JlF,acf,ors that influenced the _qlll'lnnrl staff to use icelcofd water immersion as a recovery 

·SCIENTIFIC EVIDENCE" 59 

FIELD STUDIES 9 

PLAYERS' 57 

PROTOCOLS FOR fCElCOLD WA TER IMMERSION 

Of the 58 "' ....... )"''''', .. , 48 indicated that used icelcold water immersion as a recovery !'\tr;UI"C1V 

QUE~sti~:)Os about icelcotd water immefSion. Based on and then 45 the ::,uu""_luel 
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their responses, 24 "'~L'I_~"_ used i" .. I, ... ...,I" water immersion after matches and tr.:ailr'lInl'l 19 

matches and two use water immersion Note the 

difference in responses to table 3.4. This could be due to nnl'l-r.t"lmllli::)lnf!V to some the QU4!stions 

~='.::.J:. Re,srxlns~~s to ice/cold water immersion ullio.sfions 

l! 

USE IMMERSION 48 

COMPLETED ABOUT ICE/COLD 45 
WATER IMMERSION 

USE ICE/COLD WATER IMMERSION AFTER 24 53 
MATCHES AND TRAINING 

USE ICE/COLD WATER IMMERSION AFTER 19 42 
MATCHES ONLY 

USE ICE/COLD WATER IMMERSION AFTER 2 4 
TRAINING ONL Y 

With to the different pro1:oco,ls used for ice/cold water immersion medical staff of 

teams in this the were utilized the most: 

When icelcold water immersion is used 

45 

Of the 45 ;:;Uli'ltll..>ll) that """, .. ,1",.",11 ~u,;;;"'U' ... , about ice/cold water I ........ " ..... "" .... 43 utilized it after 

matches and 26 utilized it after tr::oir,inn 

Time to immersion after matches 

14 liltI.lL"C\"Ll:I 

controlled the time to 

of the 'I'nrTu_m,r_ who use ice/cold water immersion after matches 

ice/cold water immersion. These data are shown in 

are AYI' ... " ... _ti as acounts· to ...... "",,, ... t the data from 

3.3. The 

that 

most of the the ice/cold water immersion between 0-5 minutes after maltche!s. 

10-15 minutes 15-20 
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To avoid 

10 

5 

o 
0-5 5-10 10-15 15-20 20-25 25-30 

to immersion after matches 

nrt'lltn{"n/~ after matches 

the trolln"","", "'VI""''''''''''n .. ,.""",,,,,l'1'Ii ..... ice/cold water immersion is included: 

One immersion session:::: x amount of immersions 

46 

The total duration of the immersion session after matches is shown in 3.4. of 

the three ice/cold water immersion control the total duration of immersion 

sessions. The most I'VliJU"'" duration was 0 5 minutes of the The other are 

shown in 3.4. Once the data are as ·counts· to an over 

intlO'mr.",blinn of the data. 

25 

0-5 5-10 10-15 15-20 20-25 25-30 

:....:.::~~:;;:; Total duration of immersion session after matches 
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The duration of a immersion is shown in 3.5. 

;::'IXI[v-SIX~ of the 32 SU[lleC[S that ..... .,'n .... ,'\I't~.rI to this "Iu~:;;:,u''''' 

immersion. 

on a duration of 0-2 minutes per 

0-2 2-4 4-6 6-8 8-10 10-12 12-14 14·16 

!....'i.I:a.:::::.:=:..:::.::.:. Duration of a immersion after matches 

In 3.6 the number of consecutive immersions per session after matches is shown. 

% of the 24 who control the number of consecutive immersions per session 

make use of one Immersion per """."'",'1<1 followed three immersions per session 

1 2 3 4 5 

.:...:::a::::..:::::...=.!.:!: Number of consecutive immersions per total session after matches 
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2-3 immersion sessions per average tl":QIiini",n """,11,.." •• ." is utilized most of the 

40 that to this \.IU~::::OU'UI 

25 

0-1 1·2 2-3 3-4 4-5 5-6 

!..2=~:"::" Number of immersion sessions per average '="n/l1,n mf'lIlrlmn matches 

emnet:3TIJ,n<! of water for immersion after matches 

of water with immersion. The reasons for not 

included that "the ice cubes in water were cold' and 

"10$;7ist,;calissues·. The average water t .. n'n ... ~h for immersion after matches was OC as used 

the <> ...... '1"' .... '" who measured the ' .. n,nAY!:>" 

Difference between matches and fnlt,,,"m,n ice/cold water immersion pro,toc:o/s 

The ;:)UI.'IC\..l:> were (]UE~stIIOneta about their ice/cold water immersion Df(lltoc:ols after matches and 

trSli"inn pretoClo!s. Table 3.8 shows that there is a difference in icelc:oId water immersion fOr 

matches and tr:QIiini~'n Note that the n-value rP-l1lre~;p.nts the amount of :::OULII"""1.l:j who answered the 

~~~!.LI',"fJ'rellce between matches and tm,rnll1.n icelcold water immersion protocOls 

TIME AFTER ACTIVITY BEFORE IMMERSION 

DURATION TOTAL IMMERSION SESSION 

NUMBER OF CONSECUTIVE IMMERSIONS PER SESSION 

DURATION PER SINGLE IMMERSION 

AVERAGE TEMPERATURE OF WATER 

6:16 

2±1 

3:1:3 

1O:t3 

3:1:1 

2:1:1 

2:t1 

9:1:4 
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Table 3.9 shows the difference between the nm,toc:ols of ice/cold water immersion as 

after home ....... "'1' ..... " • ., away matches and t .. ",I,n'l'1,n and also the containers used for these treatments. 

Ice cubes are most tr ... , ... "",ntlu used to cool water after home .... "'lr ... h~... 81 % after away matches 

and 81% after Plastic drums are used as the container for the water after home 

.... <:tift"he • ., 93% after away matches and 73% after 

water is cooled for icelcold water immersion and the containers used for these 

troatments. Data are as a % of the number who answered this 

n=43 n=43 n=26 

ICE CUBES 71 81 81 

ICE BLOCK 47 56 46 

ICE WATER 0 2 0 

THERMOSTATICALLY 9 0 8 

COLD RUNNING TAP WATER ONLY 0 2 0 

COLD SWIMMING POOL WATER ONLY 5 9 0 

PLASTIC DRUM 56 93 73 

PORT ABLE JACUZZI 28 0 19 

PORTABLE BATH 21 7 12 

SWIMMING POOL 12 14 15 

SHOWER 2 5 4 

SUBJECTS 

The first main of this was that the ..... "" .. ",,,inr"',. elsoeClalllV with .... n'<> ..... I., to the doctors and 

associated with the distributed. 

There was a bias of males compare to females 

differences that occur in the members of the medical "' ... ,"""' .... team. The sutllects in this survey with 

"""", ... rrl ... to team and usage of recovery str.:lte!;lies were well "VI"""''''''''-'''''' n_~_r~lI .. 
the doctors were the oldest and fitness coaches the The m';:'"nn,tv 

li>\JIJIII::Glli had been recovery for 0 - 5 years. Some of the """".." ;"" 

afthe 

were not 

stralteaies. However it was decided to retain their responses in the 

to ensure that the ; ... f"' ......... ,"'f"'I .. " ... of the data was not bias. 

that the n':::>lnn,,''''' and of recovery was a 
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In summary, it can be that the group ...... , ..... U."lt"'l"I " .... ul"tlt."'" ...... are with issues 

around of on almost a basis. Therefore their to the aUI~stilons 

should be in this context. Due to the of this survey, no other data could be found to 

compare with the above fi .... ti ..... ,. • ., 

WHEN STRATEGIES ARE UTILIZED 

StratE~gIE!S for recovery are utilized after sessions followed after every 

....... nl ...... session. It was that cdn~t,..t.i .... 1'1 was the .................... used after every 

session and ice/cold water immersion after every match based on the means of 

all match and ...... , .. i ...... "'''''',"'UVI recovery str.lte~Jies were used after matches followed 

after sessions. 

Biokineticists advocated the of ice/cold water .""'""" .. ".1...... followed 

fitness coaches and doctors 

used biokineticists followed fitness coaches and doctors 

due to the nO\ieltV of this no other data could be found to compare with the 

above fintiint'HI: 

TYPES OF RECOVERY STRATEGIES 

The second of this is that and icelcold water immersion as a recovery ........... rt..tiru 

was utilized the followed active recovery and massage. "Other included 

nntlllPn .... mi"" Cliribr.aticln tr!:liniinn\ ice-roomJfreeze room ttv.'~rIV Dlhy!;lOlootcal 

..... i ... hi ..... and immuno-nutrition. These were unsolicited treatments and no further detail was nrl'lvirilF!rt 

As discussed a review of the literature on the IJUl"'U~iil sltra1:egires which are used to accelerate 

recovery in massage, active recovery, 

shows that there is not evidence and non-steroidal 

<:1:fII'lnr,rtir\ll any of these t""""' .... in ... '''' This can be attributed to the fact that many of the studies are 

based and Ule [lfc.tO(;015 which are used to simulate or may lack 

Another nntant"al """hi",.." is that the markers which are used to define the state of 

recovery are indirect and also lack Practical as demonstrated in this survey 

indicates that once a recovery is it should become ritualistic and habitual for the 

within the team. need to be educated about the of I"lecovery and be eXI:)ected 

to take some for their own recovery. 

:::.m"lrn,:.,..,h that addresses all of the 

stress exposure and recovery 

compare results from this survey to the ""Yln""r;fTI ... nt,,*1 evidence 

a multidimensional 

overall 

The next section will examine and 

or the ",ffi"""-,, of 
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the often used recovery str~rt"'lies in This will be followed lit1p.lin,.!t which have been 

aVElilalt>le) and amKXil)tal eXlmmoe. 

The main of <dr,otN"linn is to increase the range of motion about The data AhtelWirltl that this 

Str,ptr.tlin,n is IY\rnmlnnllv advocated indeed occurs is 1991; Thacker et 

as a '''''''hni,1''I1 et amlOLKlh the research does not 

The evidence in this 

survey it was a very POJ)UIE.r recovery smrte«lIV. ~!Ir_,r<hil'1.n was the used after every 

every match was also 

rated as an -effective- the 58 sutliects in this survey. All of the biokinetk:ists and 

fitness coaches advocated the followed and 

doctors While a mechanism which may enhance the to 

be it has been that oedema alA;UUIIURII!leY 

damlage (Botlbert et however has not been ...... ,.,,"""'. FUm,lI'Ini"l'lnlll!'! there do not 

appear to be any studies that have the effect of betw'een exercise 

sessionsfmErtches on 

str,pt~hin,n p~lfpn"!i"'l"''''1 have been shown to be ineffective in , ...... 1<: ..... 

Gulick et 

review of studies which had used m'I'Itr.hinn after exercise I"l'Il'1tnil'ln from 300 to 

600 with the of muscle soreness, showed that 72 hours after ... v, ........ ., ... 

had reduced 2% which was not as 

Active RfJlooverv 

Oe'sn~te the lack of of the mechanisms of active recovery, there are several studies 

which show that this method has some effects. For a recent on 

showed that recovery rates creatine kinase in transdermal exudate as a fTI",rk .. n were similar 

for active recovery, oontrast tpn1npI"l'Ih water immersion and Wll'larirln 

aarments and were !Ilionifi~r1ffv recovery also 

showed that after hinh-il~ln~i1tv tr~ininn a 15 minute treatment of either (i) active recovery 1"\I"lin,1'1 at 

30% massage or cold water immersion rmrmJ1'e<l recovery 

work ~finnTl"""f\ in contrast to a group which did not use any of these str.eteoie's et 

In this survey, active recovery was used 74% of l!'U"'J'Cvll!' after matches. It was also rated as 

an -effectivew most and used more bioikin'p.ti~~islts followed fitness ... n~."h,,.., 

nh1I1'siIJfh,er:alnis:m and doctors. 
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Active recovery enhances the removal of levels of lactate et 

HOWII"!'lIl1"!f as discussed the link between levels of lactate and 

muscle function is dubious. It follows then that if active recovery has beneficial the 

mechanism of action can then be attributed to other mechanisms, 

Howe'!ler not al studies show that active recovery has a beneficial Suzuki et al 

found that active recovery did not have any effect on recovery 

creatine and after a the seemed to have betler 

mental recovery after eXJlJOSE~ to an active recovery orotoool N,nlitiidirln int"~n!ltitv exercise 

, __ ~_ ... et Another tow 1nt41lft'll:itv exercise had a tenilPOl1H'Y aNdgE!Sic 

effect on sore muiSCIes, but no effect on recovery from muscle Ii"" .... ..,.. ... V:.dIlIUIJIUCI et 

Active recovery needs to be an of the progranlOae and inv,I~_t.II><1 Imrnec:lial:ely 

after a session or after a match. Active can also be structured into the 

programme on of Active recovery needs to with 

.. t..."t ... ",I""" exercises included in The 

low not to induce further and also to assist with a psy'chclloglical reotlvelIV 

after a tense match, Active recovery should be environmenl A 

form of active recovery, n~rtirln::utv the after a match is a session or a session of 

A future recommendation is for surveys to evaluate the SDE!ClflIC 

of active recovery, as there is many to choose from, The 

different effects on the recovery process, 

of Drorioc1lls could also lead to 

Cn,nttI4'llr.:~nv is a term which describes a range of .... "'''''''','''' treatments of cold aimed at I,."", .. ,.;,,,, 

tissue b>nu, .. r",h the withdrawal of heat from the ICtu" .. t"",tnn et 

""""II",,1i either in the form of ice ice massage, ,..hl, .... rirll.. cold 

(MlecJrllCk et More r""'''ntlu t'lrvnth",I"u',V has been used as an 

Treatment can be 

cold water immersion 

as wntOle,..rnmv 

immersion in cold water before eXlercise in the heat has been associated with an iml,m'lfE>rnAI'It in 

The basis for 

ice/cold water immersion is on the that it is effective for n",<'r""~"'lrln 

and skin muscle and intra-articular i'PrrlN'lr.:n'1 

recovery remains open to debate. Relevant studies on cold-water 

immersion and oontrast tenrlDe~rature fhl'l,I'"AI'l,V wilt be discussed and with the of this 

survey, 
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Ice'CO,ra water immersion 

Of the 58 :l)UL'II::'I.iCi in this survey, 48 indicated that used ice/cold water immersion as a recovery 

of which biokineticists were r ... r.r .... ~"'nt ... t1 the followed fitness 

coaches and doctors. Ice/cold water immersion achieved the overall as 

recovery in this survey with 34% of it as "effective" and 36 % of ':>"""'J""''''''' 
it effective'. % of utilized ice/old water immersion after matches and 

58% utilized ice/old water immersion after It is noted that the medical staff in this survey value 

icefcold water immersion as a very for recovery after matches and/or ...... ;...,.,.. 

Int. ........ ,dif1onlu it is noted that lce/Cold Water immersion is used 26% of if the 

is This could be due to time constraints and pnJlCti4::ality as normal ice apillicaticin as 

mentioned in the Cnrottler.!lpy section is prtlbab!y easier to ..-i'nnrn is 

studies about iceicold water immersion will be reviewed and ........ "I"1n::::I ..... t1 to results found in this survey. 

A reviewed the effectiveness of cold water immersion and active recovery in 10 well trained 

cydlists mltt"MrirWll hiigh-intE!nsity exercise conducted in hot conditions et The 

thel'arH4!S consisted of either intermittent cold water for 15 minutes at either 

or a 15 minute continuous immersion at 20", or active recovery. A 5 minute active recovery cool-

down the immersion in the Vaille et al In this survey 33 % of the 

three who use ice/cold water immersion after matches controlled the time to the ice/cold 

water immersion. Most of the the ice/cold water immersion between 0-5 minutes after 

rn<:r1~M"'" followed 10-15 minutes and 15-20 minutes. In the Vallie et at recovery 

was assessed as a function of the total work no.-fn ...... ",1li after the treatment The cold water immersion 

oro!toc:ols all reduced the thermal heat strain of the after the r"n,n_lInfAin<:!~1V e:xerCIS;B, r,nmno"CAt1 

to the active recovery nrrltOl"Di There were no differences in total work n .. '~nrrn".n between any oj the 

c:old water immersion pro,tocols. Howe'ver the "' ...... '1"' ... '.'" were able to maintain their 

in the heat all of these interventions in contrast to treatment with active recovery. The 

authors concluded that cold water may be a in 

to be two sessions a in hot c:onditions. This was not rtl'l!tinr1At1 to 

inVlBstiQste the effect on inflammation and muscle rI"" ..... "r"". The '-IU~=J:jU'UI was examined in another 

h ... ,:dtl,." active were to exercise which caused severe muscle soreness 

and and elevated serum markers of muscle and creatine kinase 

Suibiects were then :::Il':'~inrl;t:>rf to treabnent which consisted of 10 minutes of cold water 

immersion et this to a total duration of 0 5 minutes of the 

n:> .. nnrl<!t""t!' and the average water tenlO€tratUi for immersion after matches 100 C as used the 

who measured the in this survey, had reduced muscle at 1! 

24 and 48 hours after the exercise. The treatment had no effect on creatine kinase however 

mV'OQIIODln was reduced one hour after the exercise. These results that cold water immersion 

th ... ,,.,,,,.,,,, reduces some of the of exercise-induced muscle t1l'3rn>::llrllO> The authors pol~tul!ate!d 

that the effect was manifested either intramuscular with a reduced 
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response, or an alternative I'IYI'II::1ln::lflnn for the is that immersion caused 

"'''',,,,,,,,,I'I''' .... '.WlII ........ 1",''''n~'Q as a result of increased h\llt1mIQt~ltil' pressure, 

In another stood in either cold water or hot water up to their folds 

for 10 minutes In the medical staff of teams who 

this survey immersed for 6 minutes at 10°C. All 

lower limb neuromuscular facilitation of 1 

set of 4 was followed for 5 consecutive The maximum active 

flexion was measured on the first and fifth Both groups had in 

po!stte!st). nO'Ne'ver there were no .. innifi .... "'.'t differences between groups. 

The authors concluded that there was no in either hot or cold immersion to increase 

in "'",·:>Itl-." l)IUIJIC"'ll) 

exposure to cold thFl,r:lI"IV may /"'''''1''11'1''"",,; .. ,,, the adl3pt:aticln of the muscle. This 

was shown in a which examined the effects of cold to exercised muscles 

after tl"':>,;nir.,.. "/a""" .. "", occurred either 

::Imlnrrl",fj:>r and cold TM",r<>¥", consisted of cold water immersion 

After six weeks effects were more 

",r(,lnrru:>"~r or a 

short rest and 

in the control than in then reOiea1:edJ 

the cold group. diameters in the control but not in the cold group. The 

authors concluded that t .. <>ini"n_ilnti. molecular and humoral the bout of 

imr~nrl'::In1 for 

hv,no:>rlrn"hu and Im'"lrn'\lPr1 blood These data 

associated with increased muscle fl"rnnil'>l"l'IiTl and 

which may have a This however should not be confused with 

the benefit effect of cold n''''I"<>.\\I in the treatment of tissue i.e. as of the RICE 

treatment {V< ...... '~n"" et The so-called "m~a~ltlvie' effects of l'n.,nttl"'rl~nu were also shown in a 

which examined cold water immersion in 40 untrained SUIOjectS who n""rfnr'm4'ln eccentric In~;nlr;n 

on one to induce muscle soreness ~eliIW()Oa et mnnprli::ltplv after exercise "" ..... , ... '"'''' 

were r<>n,rI""""I" .. """,n .... " to either a cold water immersion group water for three 

minutes. to these interventions was measured at 48 and 72 hours after the exercise. 

were no differences between treatments with "·n""."",,, to " .. ,,~"''', ... muscle function or 

creatine kinase at 24 hours the water immersion group had more 

a movement .... nITln,"',.""n to the control group. This was a pal'adoxical 

when 

which 

<>n:::lind the use of water as a recovery As mentioned a 

distinction should be drawn between the responses of untrained versus trained As 

this used untrained it would be to see whether similar were obtained 

with this .... ~",+'"',..nl in a group of more trained """"'Iv''''''', 

With the search for rl",I'l'Irrninin the .. tt,,..,,,,,v several studies have been 

found. These studies used pro;toc:ols I"n,,,,,,j,dil'1,n of nr<.rl",,,,,ino,ntlu eccentric actions to induce muscle 
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darnal1A The first of three studies searched is Eston et al who used an immersion " ..... + ... 1',,1 

C for 15 minutes after exercise and thereafter same treatment every 12 hours for seven !ll:Atl!ll:in,n!ll:.\ 

fnllnwinn eccentric exercise which caused muscle that muscle 

stiffness was there were no other of enhanced muscle et 

Paddon-Jones et al which also used eccentric exercise as a way of 

showed that cold water immersion 

minute rest nPlintil!ll:. was ineffective in 

minute immersions in a 5 50 water 

svrnDltoITIS of muscle soreness. 

60 

In another with a similar a group of ;:'UI..>I'C\,l1:> ClLlmlole'ted 100 to induce muscle 

soreness, followed 12 minutes of cold water immersion (1 This treatment was every 

24 hours thereafter for three Goodall et al found here that there were 

measurable <Ilvrnnlrnrr,,,,, of muscle after the the who had the cold water 

caution because 

with tissue trauma 

match be 

an1<1ftn.tl!ill"lP over the corrtrol ;:,u,,,,'1:>10"";:'. The data from these studies 

Paddon-Jones et should however be int"' ........... t"'...t with 

used eccentric actions to induce muscle the association 

from this intervention to the trauma of a 

When different studies a number of factors need to be f'nrltl"nlllArl 

such as the intervention the and muscle the of cold water immersion 

DWtOO)l. the duration of exposure, the area immersed and the immersion Given 

these the available data are rather sparse it difficult to formulate an evidence-

based decision about the of cotd water immersion 

there does seem to be anecdotal evidence for cold water immersion after a 

match or hard session. the ritual of the cold water focuses 

attention on recovery, and the increased attention enhances the recovery Further 

research is needed to answer this 4U~:;:'U'''''' 

In order to iti""nfilfv an effective icelcold water immersion to be to scientific ......... lil"." 

it is to calculate of ice/cold water immersion. Six studies 

were selected and with the mean ..... ,"" ...... t ....... of this survey after matches 

Thereafter a mean was calculated for all the in the search for an effective DrOOO)1. 
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Table3.10 .... a. for ice/cold water immersion in the current literatura compared to this swvey 

I PARAMETER This Eston et III Sellwoodet Vllll!eel Salleret III aurke etal ~ Mean 

SUMlr (1999) III III (2oon (2001) .1m!!!!! et III 

!In!I!Jl (2291l ~ ru!.!!Zl 
Tmell! 12 IMMEDIAT. IMMEDIAT. 5 IMMEDIAT. IMMEDIAT. IMMEDIAT 

immersion (min) ! " 
! 15 1 3 5 1 10 ! 10 

(min) 

Ouratlr.ln 1 15 1 1 10 i 10 

inmlll1lloo (min) 

Conseculive !2 1 1 1 3 5 1 ! 1 1 i"-
immersions 

lmm111l1loo 3 1 3.5 1 1 1 1 1 5 1 2 
_ionspw 

of 10 15 5 10115120 10 B 5 10 

How water Is ICE N.A MELTING N.A CRUSHED N.A ICE 
cooled CUBES ICED H20 ICE 

of PLASTIC N.A 
N.A INFLATA BATH N.A PLASTIC 

DRUM BLE COOLER 
BATH 

It is noted that the average for ice/cold water immersion in 6 stUdies and a 

survey is as The total duration of ice/cold water immersion: 11 minutes; duration of a 

immersion: 9 minutes; Consecutive per session: 3 ; immersion sessions per week: 3 ; 

em perature of water: 10 Co 

Influence on nelrr.eJ[}fI(:.n for the use of ice/cold water immersion as racovety srrat*'!av 

The 1"Il1'>lrt'lI'>l"Itir\n staff had about the "'ffit'::I(~\I of ice/cold water immersion as a recovery ~trlm"(lV 

seemed to be influenced be the feedback had received from the OIalvelfS 

IJC;:)I.JILC its WilleSlprEtad use, most ice-water immersion prcltoc:ols have not been " .. "".u.,,'c' .... , and 

evidence is 

r.rl,ntr.'I'I~...,p.lmnp.nlltm"R water immersion 

Contrast consists of altemative cold and hot treatment contrast 

tenlJ)E!rature baths or wann and cold 

vasodilation and vasoconstriction of blood 

A reduction in oedema and 

blood flow t'rllll,.,,.,,,, .. and influences on the 

responses have been attributed to this mt'If1:::1litv IHi,nniinot Two studies have 

shown that contrast had little effect on IHi"ni., .. et et 

the mechanism of action to be unclear. ThllllNl.fn • .". the that the effects of 

contrast t'""" ....... '" can be attributed to fluctuations in tissue t_I"\I"I'_'tllr· ... is not founded on AYlnAI"lm,F!nl'::lJI 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

57 

ft. .. , .. ", .... , water immersion .nn,,,..tI.,1'1 the emcac:v of thlll,I"!CI"'V is 

... 1 .. " ...... to ....... m ... "" 

allocatEtd them to a contrast M>n"N'!iNIItIIII"A water or active recovery. The consistEtd of 

three 1-minute immersion in water up to with three i-minute hot 

showers. The active recovery Df'otooOl consisted of six minutes of slow ........ " ...... The 

group had a decrease in blood lactate concentration three minutes after the 

nrn.-rl,._ and also had lower heart rates after the and later when the did a further 

set exercise. Another has also shown a reduction in lactate after intense iC>Yoll~N'i~!A 

mll"",",'''1'1 contrast water immersion the lower ~~~U> was 
after a bout of hinl~intlll!ftiltitv exercise. On immersed in hot and cold 

average the exposure time was four minutes 

sutljeets ell(posed to the contrast water immersion 

one-minute cold the 

a decrease in ractat.e COI'lceridraliOn. it 

is qUE~st","able whether this small difference had any practical ... ", ... ii~,........ In the current survey 27 

ruort"Ant of medical staff that utilize contrast water immersion after matches 

also rated it as "effective". 

AIUI~ln recommendations have been made about ratio to cold exposure and ..... " ...... , of 

there is lack of scientific evidence to the eflicac:y of any of these combinations 

At best it can be said that 

based on anecdotal eXJl,emmoe. 

DrOtocol '1'1,\lnIM""1'I contrast t"..,rln.:or.:l>tu_ thf!!r.:tll'" is 

known as soft tissue massage or soft tissue involves direct m"rAir.::l! 

action on the soft tissues of the tendons and fascia et It 

is used athletes to prepare for exercrse and accelerate recovery from and 

N'lI1nN'!·tmrm ("V~!raI:xm1Q et to Brukner et al there are five cfdferent soft 

tissue tF!C"hnl,r'u stre,kin!Q. transverse sustained 

ischemic pressure and as studied et al Data 

conected from 12 national and international athletic events between 1987 and 1998 showed that 

be~n 24 and 52% of their time massage et In 

the current survey 66% of use it as an "effective" recovery if the is 

and after matches. contributes to soft tissue recovery from intense athletic 

et The upon which treatment exerts its effects are 

th", .... I'l,h dlecr4easino oedema and blood lactale removal and 

int'JI''''<::li~tinn muscle biood flow. These proiDO~.ed mechanisms are not 
", .... i •• ntil ..... evidence as demonstrated et al and 

Tiidus et al that the effects may be ps}rchJIO!~iCl:il. These results show once 

that and muscle function are disassociated and that muscle should be used with caution as 

a clinical marker of how a muscle has recovered. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

58 

In a review of all the .hl •• <>h",t"! studies on massage Mika et al showed that most studies 

contain mE!th()dollo~lica Iim.it:=.I'lnl'l"lt ir.rhilliil"l,n tn,aa4~auate tr:=.iinil"l,n of the massage thl"n:lni<::t<::. insufficient 

duration of too few sut)jects in the 4>vlr'<4>rim4o.nt or over or under of muscles that 

limits the conclusions which can be derived. it be from all these 

studies that n"""I"""'<:1OlIv muscle soreness from DOMS is reduced with masssige. Whether 

irn,,,:::ail~,,,rI muscle function also recovers after massage remains less clear. whether 

......... ·n"'''''''' is enhanced after massage is also unresolved. In there are 0i0UIUW1:::I 

results from the literature to the of as of the recovery 

process; however there is need for further research to understand the mechanism of action. 

Ar.,r.nrrlinn to Bamett with commercial .... " .... ,",t,,,.... there appears to have been a 

acc:eotan(:e that .... " .. rr .. u.nfc.I ... I,,..thin .... It.l"lht .. aid in DQtd""fl;Xelrcis:e recovery. To a 

small number of studies have inV1estigaled this _.N mnn'l'inn r'nrnl"l' ......... '\n is a thE!rat:Jel1tic tec:hniQue 

"",mn"", .. ,.'''''" is aOIPlied fI'.II"""."""n exercise or an The behind this 

moltalily SIJml16S1[S that the external pressure reduces oedema an external pressure 

~"""'r' ... the efflux of fluid from cat'llillalies. 1= ... *""I"rn"'" the space available for fluid 

is and haematoma formation. Certain of 

rnl'1nnr_c,;nn treatments involve a immobiJisation that redUces movement the recovery 

ane:cd<.taI. recent studies process. the evidence for the of this treatment was 

MI'ldIY'C1:>l that NVI'lnfl_G.inn can be effective in mi.,;micowon AlN@lllinn ",I."m",..,...,' and 

rnnihil~tv of soft issue and irnrorn'IJlinn PfC)Pri,oo!l)tlon in an /1<',., __ et . Kraemer et 

showed that the no,,,,, .... · .. 

who wore lower N'll1nnl'l_!II.inn n"" .......... te for 12 hours the match showed similar of 

clearance of creatine kinase transdermal to treated With 

active recovery and contrast fAl1nhl'!r::nUI water immersion. All these treatments were better than no 

treatment at all et 

Unlike cold th"'I'1<:1OI'1I\1 which should be applied im.:.Nftith>,ntlv cornOl'less,ion treatment should be aoolied 

ODnISi:lIlntlv for at least 72 hours (K~aerner et I"n,*",iITn;,..,..,. iUs Rn[JOrtant that the pressure of 

the does not exceed diastolic pressure which is about 40 to 60 for the 

upper limbs and 60 to 100 for the lower limbs. If the pressure exceeds these values blood flow 

will be the shouid create a distal to pressure to mciilitAtl'l 

the removal of metabolites from the "'" ... "'".<>"" towards the central circulation. This """""fi' """""0" fluid is 

to move away from the mgn-r:tre!~sure areas of to the lower pressure areas et 

The commercial with these to fit both the 

upper and lower has J.lVliJUI,,,n this form of recovery treatment In the 
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current survey I'nrnn.""",,,,inn 

of are it 

also 

for 

to be an "effective" C!rr~UA'1\I for recovery, where 

nIJRVf>I"!'1l and after matches. 

There are t'n ......... "m.". reasons for on a and 

after a session or match. The basis for this started over 40 years ago when it was shown that 

exercise to is related to muscle nlv,l"'ntl""" aV~lilabili1ty H~""I"1"1"1.trnm 

et is often associated with a ael::Jleltlon of muscle 

it is known that muscle decreases et 

I'nflnnl"""" recovery these stores need to be to 

Betts et al to that the stores will 

constitute a crucial tv\ITI~nnj .. nt of recovery, either between matches or ..... iin."'n sessions. 

There is evidence to that and soon in'lr .... "",i.",j'Alv after exercise resuHs 

in levels six hours later to if the two hours 

after exercise et This is the reason for the 54% of in the current 

survey increased and/or the 49% of intake as an 

Reflective" recovery ",mit_,v after matches. However in the Betts et al the 

inclusion of in the solution did not offer more benefits than when a more concentrated 

solution of similar energy content to the """,,,", .... hv,ir<:>lt,,, 

incested. Another found that a """rhnt4.VIiJ'<3t"" 

irn ..... ""ii<3t,,,,,tv after a bout of eccentric exercise which caused muscle Ii", ..... ", ... ,,,, 

recovery of the muscle than occurred with the drink 

that further studies are to more definitive 

sUJ:lplement was 
""",'hnhv,ir<:>lt"" drink 

failed to enhance 

This 

on the 

recommendations of inaestina "." .. 'hnh",i ...... lt"" and Imrneclla1:ely after exercise as the results 

seem to be influenced 

Muscles that are from the exercise do not restore their as as 

pcH.sib,ly as a result of transient insulin resistance et 

which muscle showed that 

severe muscle reduced the to restore muscle for as as 10 

The of muscle which occurs in is to be much less severe than 

darna'ie which occurred in the of et al therefore it is reasonable to 

assume that their muscle aIVCO(Jen concentrations will take 24 hours or 

AI"'1Y1m!inn to Burke et al alcohol is .............. 1" linked with modem 

alcohol reduces restoration after exercise et The reason for this is that 

alcohol either has a direct eft'ect on or whether that the effect is indire(:t. 

r_h .... inn the intake after exercise. Another reason for alcohol in 
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the acute after a match or session is that alcohol om,motes diuresis will 

The above statement is confirmed the current survey where 49% of 

l>U"'JC"'ll> advised nl~\'''''nIl to limit/avoid alcohol after matches and rated it as a very effective 

recovery after matches. 

Caffeine and caffeine-like substances be "' ..... ,"' ... ,11' in some drinks. r."'f'fAi ...... also has a diuretic 

effect and should be avoided in the Do~;t-exercis~e/rnlatc:h recovery et Sources 

of caffeine include and chocolate bars. to Meltzer et 

al caffeine increases but as a central nervous !'!.V!'!.lrAm stimulant it can be 

also Incr'ea~:lno nervousness, and rlAi"lvnl'J:ltirm In contrast to this 

tlVI,ntltlA!:1I7flil1 that to beliefs and feslealrch I"<:IIffAil'1 .... 

Imntinn in moder'ati(m does not induce water and 1 .... l'1trnlvt", imbalances or hvn,,,,rtlhArlmiJ:l 

Until further information becomes available recommendations are that the should be to 

1 9 per mass In the first two hours after of 

alvcernic index should extend to 7-10 9 ,.",,,hn,,.vrl • .,,,t,,, 

mass over 24 hours There are and considerations 

which should include of the fluid and comfort 

delhvdlration can be rl .. trim,Ant:!:I1 to n .. rfnrlT\.::Iln ...... 

....,.h,v ... r'lllltir.n '1',.,11",,_1'1,1"1 training sessions is an .:lOn.' .......... "' ..... Ane., '11'1'1'1 that work 

~rlar:itv is not diminished at the of the next !!Iessian ~Alh" .. lr"'t';n ... is even 

more Imr\nrtAnt with in hot or 

that a DQCIVW'f!!IClm loss of two or more -""y,~i_ will result in a reduction in aerobic 

siane is not the best means of "AIl.tnrinn 

drinks better intestinal and reduce urine et Meltzer et al 

well than advocated that athletes who do not drink .:lOn"'""' ..... exercise will rv:>rtnnrn 

drank ad libitum This "ad lib" recommendation 

not be int"l'nll'At,"t1 as as much as POlSSillle. since this has not been shown to imw>rn\_ 

n.Il'rfnnTlAf\N'l and may even result in nw>f'h,.mrl:iltirm with serious cornpllicatiorls {~lIeHzer 

The "ad lib" aDI)roIICh ",,"nn'K,n not does still mean to a and 

nn;t'!fi~l'IIl issues that influence fluid in different 

al showed when drinks of an AnrvnrwiAl~"" ,,~"u .. "" and sodium content are consumed ,",1I,.,\JIm>1"I 

2% mass, net fluid balancle and DIa~mla volume can be within .. hours. It 

is UIIIII'CIY that used recovery stn:'~lies would N'IIrrlnrnm,i_ this fluid Brukner et 

al Su(lge,sts _rihn .... " ... , ....... drinks of concentrations of 7% or less as common choice after 

trJ:Iininl'1im,Atdn- In the current survey 59% and 48% of used additional and 

after matches and/or trJ:Iir~inn 
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Non steroidal aniti-llmamn1arlOIV 

NSAIDS are used in the treatment of The first NSAIOS used were and 

~li~vl~ltA!Ct while more other NSAIOS have been introduced et NSAIOS 

relieve fever and have l:Inlfi_irlfll:lmnr'l~t,nrv nrnnl'!rtll'!!ll 

an attractive Mn,/il:lUrtv for the treatment of athletes after t .. <>"n .... " 

recovery and are the most used medications for trA:Rtlrll'l 

nr(\"""n.".<t make them 

nnCt<tlnlV enhance 

In the survey on the medical staff of nI;:!,VF!lr!ll in South Africa 37%,of "'Y.'1"''''''' use NSAIDS 

as an "effective" <ttr~;tAt'I\I for recovery, 

the use of NSAIDs in and ""',..,m'A"" tt'An~n\l 

Concern has been raised over 

because the initial IflTiiElmlrnalrory 

response coincides with muscle and Inflammation is a 

"''''rnn"n''"nt in the process and without it not take et 

also added that if these medicines are used too or as 

recovery will reduce the infl,::amITl:::af'nru response and may 

slow muscie and recovery. 

Other studies on strains and contusions also "'U~'H"''''l that the use of NSAIOS can result in a modest 

inhibition of the initial response and the associated li;VI'I'In1tnnlli; 

I-In''''' .. '''.... the inhibition of the may cause effects later in the ""',1:11111411"1 

studies have examined the acute affects of NSAIOS on muscle and the diverse tlnc1lnrl!ll 

SU~lQest that NSAIDS have a effect that may also be influenced the time of 

administration et Animal studies "'U~f!YC<:>\ 

term effect on musde the Innn_""rm and 

associated with ineffectual or delaYE~d muscle TOIIIOW'-UD to this 

~n:ti...lr,fll:Imn"l:It,nl'lJ on satellite cell and fibroblast nrC)IITf!ra1tlnn were studied in rats in 

an to the mechanism of the The authors 

found that both satellite cell and fibroblast nrn,IlMIr:::ltltln were unaffected 

treatment and there were no ~innifl:rJ'llI"\t differences in between treated 

and control animals. 

known and are 

Thl'rl"l'nr", the mechanism of Mishra et al are not 

associated with a process which is of 

muscle r'1W'l14"1"I4"I"s:llflnn et Such studies have not been in and 

therefore the Inrl,n-TF'rrn effects of treatment with NSAIDS in humans are not weH understood. It is 

kA.~t .... ,.ri the scope of this review to go into any more detail so therefore interested readers are referred 

to other review 

Additional and Rest 

Additional and Rest as recovery .. t ... ~t"'t"l accounted for 36 % of .......... J"' .... '" in the survey, if 

a is overtrained. Passive in the foom of is an area that is not well 

understood either coaches or athletes The rFlI::llflr.n<:l.:nrn between and recovery 
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is n'rAIU,n" more attention as the link between 

r1">11ni,'ill'" function and metabolic function becomes better understood. 

It has been recommended that athletes should have at least seven to nine hours of a 

This recommendation is far more than the average 6.1 hours per established in a 

survey of 

the 

students to 22 If is rnrnnr'nl'Ylil:l:jO,rI in any way then 

to tr<>'''''I'r"'rI ne!;lathfely affected. HO'we1ifer ",rr'nmlinn to Calder too 

much ean be detrimental to as it can slow down the central nervous and 

lead to increased levels of melatonin that can leave the athlete slaw and of 

conrtpe'titi'llre swimmers a season showed that slow wave 3 and 

nAr ... ", ... t::.I'l'''' of total 

reduced inll'n",,;n,.. This SU(Joests that slow wave 

which is associated with restoration and recovery, is reduced as the demands reduce. 

Another in this is that the number of movements was 

when the swimmers were t..<>i:nil'l,n SUIJgestirlg some et 

and how it contributes to recovery and r"'I:I:tnr,,,,tlr.n there is Based on the ,nt'l"'l"Q:t::a,."rlil'1.n 

reason to believe that " __ , .. ,_r the will be beneficial for a Research has 

shawn that -....... ".,', ... , defined as a brief of d.Q\lfimll'! 

Imrlrn\II>~ ::1I""rtnl .. ~q UlUUUL .. ""LV and mood and may contribute to COl1SCllidi5ltirio ,jOI,::am,ll'In 

of tasks InllinlVlnn visual discrimination et 

match administrators should allaw minimum 72 hours between co,npletltlVe matches to 

alleviate phljrsiologiieal strain and allow aU""l"",atl:; rest. 

I-iVl""I>l'1h,Q,ir' oxygen, visualization and 

Hv'r"I"' .. ,I"I::. ....... oxygen, visualization and "other stn,nel:Jle:s" were utilized the least the medical staff of 

teams in this survey. "other inciuded nnlJlIII>f1nl::.lr", 1\"ihr.Mi".n tr,"'ininn\ ice-roomlfreeze 

room , ..... , .. "''''v phy~>iological Inq,pllrln nl""-I",nl:l:r wj<>,nhinn and immuno-nutrition. These were 

unsolicited treatments and no further detail was 1'I1'1'>llIrl",n 

Each medieal group their own I'Irntn .... ,nl for I>nl"l::'''ll''i".1'I recovery which may consist of 

a or a combination of t",rnnin. Strllte!;lieS that are used 

vary between teams. The scientific evidence nrn,tnnni is in many cases or not 

app,lied "' ...... ·nl',,';nn to the nri'l .... irl'II>Q Hawe'ver before recommendations can be made 

about recovery it is Irn .. ,nlrt"'nt to know what nr.:l,rtitinn,,,,~ are At this this 

information is not available. With iea/cold water imln&>lrl:l:it'11"I which is a ",VI"U""" recovery 

Rtr!:.t .. ",v used in a of there does seem to be anecdotal evidence that the treatment is 
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effective however the scientific data Innl"lrtirln the Amf'Ar'V of the treatment are ICII'-"',IIIU. A PO~;sible 

reason for the lack of scientific evidence is that there are different prcttoc:ols and th""rI'lIfnM any 

p.Xfll'!!riimp',ntA'tinn will be relevant for the tested. 

void the staff /"In .... tn.... ...I,,' .. inth ......... i.,t.. bioklneticists and 

fitness in this who are in\Jjr'll\J~i!rI with teams which 

stiliteglies are utilized in South African elite teams to accelerate after 

trAiinin, ... and/or matches. 

This infr.rm.:.tir.n will tho=, ..... f, ........ be useful for studies ti .. ,~in" .. ti to investliaalte the .. ffi ...... ,.·" and 

mechanism of actions of the various proceclurE~s and In ..... ".t ... I<1.I ...... and icelcold water 

Immersion as the most recovery !::tr~lt""'rIV 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

4 

R~::overv modalities are "",;rlinn wide ae<:epitarlce among elite athletes and eSj:leclally 

",I",,, ... ,,... C::,nnr1~;nn bodies are time and money in these modalities and 

thl'l,n::.tlnrl'! further research and better consideration of the evidence of their effectiveness appear 

warranted. 

64 

To fulfill the need of evidence this survey was done and COll'lo;are'll to current best research. The 

"'U"'J"''''''' in this with vast in structures and recovery, used 

ice/cold water active recovery and massage, as of a 

I-!v'r1Iil>rhl:llr;r oxygen, vibration and controlled were utilized the least. 

A review of the studies shows that there are varied responses to all the treatments. This can be 

attributed to the different "'Ylr1I",rim4:ont:l!lIl plrot()Cols for IC"'YY'''''''U''"''''''' Clarna"e and the outcome 

measures which are indirect markers of recovery. of recovery are very difficult to 

measure in the and the indirect markers various of recovery lack the 

Dre,cision to detect Where does that leave the driven 

the desire to have an evidence-based to the It would be foolish 

to conclude that recovery do not have an of the studies 

lead one to this conclusion. This would fail to the anecdotal evidence 

which has ·stood the test of time" and that there is a role for recovery after 

r!":IIi'l,nn and Whilst the details are not a of the 

available that under certain circumstances there is a role for active 

rocovery. massage, and naps as of a 

recovery The studies which have examined a combination of the stFclte!;lIes 

i>UI:lIM':;;'" that is better than , so the details of the should be custom-made 

based on the circumstances and available to the staff and team. It has been 

SU~Jge!stE!a that the recovery should follow a and become a habit 

Prior to ........ h"',·l.ri" ..... 

the process so that 

drJdl'!l'lv for recovery, it is that the are educated about 

are informed about the and assume some 

res:nolnsiltlilitv ltis i ........ nrt"'nt that within a team the recovery stnJlteCllies adC)pteKi 

staff become routine and almost ritualistic "'"'in ... ,,,, to individualize the 

recovery for various For Al{:~mnlP 

be handled to "u"n .. "",. nl::llv ... rco 

different nh",,,,if':al n,,,,,m:Clnrlct also have different strCiltefllies after a match. The str"rtej:,ies which 

are to be used should be customized for each discussed with the and then 

imrllpn"pn,tpn in a way. Ambitious stnite~lies which cannot be used when the team is 
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.... "'.", .... ,.., should be avoided as this may cause ps"chologic,al DlrobllerrlS with the nll'".,,,,,r,, when 

cannot use a which are accustomed to. 

In the search for an recovery that could be to scientific above 

recommendations made the authors could be used for future scientific There were however 

limitations in this survey that need to be These will be outlined below: 

The researcher could have added at which level the "'Y"'I""'" has worked in whether it may be 

nmVIn,r'I:::l>1 or national. The of the at a and national 

but there were limited "'''''''J''''''''' involved at club and school level. This could have influenced 

the value of the information obtained in this 

active recovery or inn,nin,rI\ 

the effects of recovery between the three 

of 

that there is a nl'IT'lOlIrllOlln .... lIOI in 

..... u, ... "" .... the The researcher could also have 

as it is 

Also the researcher could have added the 

,",U<,"' ... 'I.I. of which area was immersed in ice/cold water immersion as recovery ICtfr=lt",rIV 

For future purposes other studies could be aimed at the different levels of as well as the different 

of such as soccer, field and basketball. 
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1. 

2. 

4. on ...... " ......... soreness 

5. 

11 

7. 

8. 

De'lIelclDirlQ a Qtr.::.t",t,inn nrn,nr~rn r"v~"cll'.m 

13. Bobbert 
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15. t:lrnnlcc. 

16. 

17. UUll.Ay<:'l\ 

18. 

19. 

HJ:IIlrnr4'~J:IIVI:l!~ M 

soreness: trPJ:ifmlPnf 
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34. 

M 

on 

Medicine in 
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/"IVI.lnc..n as an 

A concepitual 
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nu,=-rir'l:Iininn in 

67, 

71 .• ".""'""''' 

72. 

a is as 

77. lVlel1Zt~r 

78, ,,,,,,,.rr.,.-... 
in skE~let;al 
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petrissage malss.:lae on 

infl.::al"lt'l,rn:catinn' a .. ""ui", ... 

92, 

1 
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1 

1 

1 

1 
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1 

1 

1 

1 

1 

118. 
on I'\lI:lIrfnnTl!CII'll"'" 

1 

1 
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A sUlVey to determine the recovery stlatEtglE!S D/a!ve.'S which are used medical 

Dear GOllea!~Ue 

to find out which 
nl~vel'S with their recovery 

after t~iinirll'l 
this differs DerweEm 
know which 1'''',.. ... '''ln. 

are used 
minutes to t'nlnnli",t", 

protoool that use but that 
",ffit'::It"v of treatment we need to 

"' .. " ....... ih".ri We aim to find out which ,. ....... nnl,rn 

que~stiC)nn,01ire will take 15-20 

If agree to par1ticipate, ... ,., • ..,,,,I .. t .. the informed consent form and then the qUlestllonlnailre 
QwestlOnl1ailre and the informed consent form in two RAI'lIlr.::ttA are then to 

unidentifiable blank 
orolVllJeO_ These boxes 

0::::\.1''''0::::",,0::::1,;1 to these in boxes that will be 
conference, 

I""r,firl .. nt·j""lftu will be maintained and you will not be identifiable on the 
to write your name on the document. We you 

I'lInr ..... tl\.l and as POl;S!t)le_ 

Should you choose not to par1icipate, you are free to insert the QUE!stionrlair'e in the 
"'n,,,"''' ... n''' and it in containers, 

r.nl,flriIFintil'll and will be stored in a locked environment. Data will be 
coliled:ivelv in the form of a and/or in the 

Thank you very much for your oarticioation in this imr,nrl'!:lnt 

Associative Professor Mike lambert 

David Van 
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A survey to determine the recovery st,atelfl/~tS nl#ll,v",,"_<It which are used medical 

Dear 

The main aim of this is to determine the 
teams use to assist the with 

in a Qu."stionrlaire-baSE!d 

confirm that: 

1. I have read the attached YlUII.IIO''-l Information Sheet" and am familiar with the research 
details 

2. I will be "''-I'~'"'''''''''' 

3. 
4. 

5. All 
6. Data 

of a 111<Ct!U!I1'~tlr~n nl'I'!~I!l!nt::;til'1;n 

to Rec:ovefY 

(separ'ate blank 
be .... ""' .. ""11 on 

in a safe locked environment 
,hlj,,.,, .. ,.11 in the medical literature in the form 

75 

7. I am aware that I can, at any and that this will not in any way affect 
my in the I'nr,t",,,"nl"'''' 

Research I)Ul/J'=\.iI.. _____________ _ Date: ______ .-
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LJNIVt:.RS!TY OF (;,\I'E TOWN 

R_rcb Ethics Committee 
Room E5Z-Z4 ~ Scha. HOIIIpkat Old M..m Baildl;ag 

Obsewatoly 

TelephOl1e (021]406 6338 .. FlKtIimile 406 6411 
e~mbla'T~e, •. efinj~~@l .. ct.RC.~ 

Unit ro~ Exe..a.e Sciences and Sport!< M<!dicine 
Newl ...... ds 

Dear A/ProfLunbctt 

SURVHYTO DETERMINE THE RECOVERY STATEGIBS OF RUGBY 
WHICH ARE USED BY MEDICAL SUPPORT STAFF OF RUGBY TEAMS 

TIutnk you ror submitting your "tudy to the Research Ethic. Committee for review. 

This llaVes to eonSnn thllt the Univcnity 
Sbndatds for CIinkal. R.esearch with III new 

Food and AdminilIWltion v." .. ,n-u""J. Int:eu.atioo.lll Conv_don on Hlltmonisalion Good 
(lCH lind DecLu:ation 

The Research EthiC$ Committee 
Guidd.ines E6: Note for Guidance on 
Regulation Put SO, 56 and 312. 

Please note that the ongoing ethical conduct of the study temains the ""'lxm:stblllity of the 
invesligator. 

16 
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Date: ..................... . 

1.1 How old are you now? years 

1.2 What is your nrr,f~,""lr'n7 

1.3 What is your 

1.4 How old were you when you '-Iu.",,,~,y for your prOreSI$IOn 

1.5 How have you been team structure? years 

1.6 How many years have you been any modalities to imr\rmlA physliol;o,m~.!!!~~~:!!!!I.t!9~~ 

1.7 

recovery after matches and or .. "'''' .. ,,.., 

the recovery str~!!9!!!.~in your team after c 

Someone else 
team does not use recovery 

1.8 Who §!!!ad!!!! in your team after com 

else 

2.1 Which modalities do you make use, alone or in combination, to improve ph'iShJlolgical and/or 
ps"chological recovery of the after or r.n'n,,~titinnl? 

Active recovery 

Ice/Cold water immersion 

Contrast Water immersion 

NSAIDS 

Comp,reslsiClln Garments 

Additional and rest 

Visualization 

Nutrition: extra t'.s:Ilrhnihv,rir"it .... 

Continued overpage 

77 

Fitness 
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Nutrition: extra 

Nutrition: extra .. 1"" ......... Ivt. ... 

Additional i-lvlirA!tinn 

im~!incIlA\,oi(jlina alcohol use 

Imrlrt''l'''1n1J the 

Use a scale of 1 to 6, where; 
1111 2 .. InElfffllCtive, 3 .. effElCtiv6, 4 .. efffllCtlve. 5 '" eX1trelrnelly efffK!tiv,e. 
6.. I do not U88 this DrtK!RdUII1II 

Active recovery 

Ice/Cold water immersion 

Contrast Water immersion 

NSAIDS 

Additional and rest 

Visualization 

Nutrition: extra "'J:1I''IV>lrlvn:tAt,_ 

Nutrition: extra 

Nutrition: extra AIActrfllvh~ 

Additional HVI:iraition 

im~lioo!lA\loitlina alcohol use 

•• ··.~.·· •••••••••••••••• ~ •••• ~.~ ••••••••• ~.~.~ •••• ~c ••••• ~ ••• , •••••••••••••••• ~ •• ~ ••• ,~~.......... •••••••••••• •••••• ~ ••• 

2.3 Choose the one mnti:::aliiN that you have rated the best in 4U~15U\m 2.2 and describe it? 
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3.1 If you use MASSAGE to aid recovery, indicate when you use this Df()Clllidum: 

1 :: after every session 

2= if the session was hard 

3::: after every match 

4= if the match was " ...... u ..... , hard 

5= if the is overtrained 

6 if the is 

7 never use it 

8 I use it for another reason (A)rnl~~in\ 

3.2 If you use ACTIVE RECOVERY (joggling/c:v'cli!ng/'swrlmmilr'lgl'spiinn!ing) to aid recovery, indicate when you use this 

••••••• ~ ••••••••••• > ••••••• ~ •• , ••••••••••• ,., ••••••••••••••• ~ ••• " ,_ ••••••••• ~ ••••••••• ~ •• e •• , ••••••••••••••••• eo ••••••••••••••••• ~.~ ••• ~. 

3.3 Whendo 
indicate 

make use of CONTRAST TEMPERATURE WATER IMMERSION to aid recovery, 
you use this pr()Ceidure; 

.. ~ .t ... ~ ... ... ~~. t •• e" .~~ •••• ~ •• On fr •••• ~.~ ••• ~~~ •• ~ •• ~ •• ~ .~. ~.~ .~. ~.t ••• ~ •••• _ ~.~.". or ••••••••• ~ t!~ •• ~ .~~ ~ •• ~ •• ~ ..... ~ ~ •• ~ .............. . 
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or, t~. t •• ,t • ••• ~ •• to. tt •••• •• ~ t" •• ~ ••••••• " _t • • t. , .. . t. t •• • ~ •• ,~ ••••••••• t •••• , ••••• ~ .tt •• o 't_~' •• It. ',t to ~ •• "1 ,.~. ,. ~tl'" ~.~ .f' ~.~ •.• 

3.4 When do you make use of HYPERBARIC OXYGEN THERAPY to aid recovery, indicate when you 
use this prCIC8iclule; 

.~ ••• ~ 't' -to .~. $" tt, ••• "_' •••• tt 'to •• ~ .~ ••••• ~. t •• t., ... ,t, ... ~ ••...... t*? , •• ~ •••• ~ .t. t •• 'e ••••• tt ••• ~ ••••• • tt .~. to •• t ••• ~ .t .. tt ~ •• t., •. ~ 

• 't .tt ••• 'P" ~ ••••• t.~ ... . t, .... t. ~ ••• " , ••••• 'f, "0 •• ~ ••• "~'" .1. ~"'" + ••• , •• ,~ ••• , ••• ,. ~ ••••• t ••••• '0"'" ,. ~., ... , ,t •• ••• , ••••••• ~ •• '" 

3.5 If you use NON-STEROIDAL ANTI·INFLAMMATORIES to aid recovery, indicate when 
you use this nrl'''.Il.dIl,rA~ 

••••• ~ .~. t •• 't' 't" >tt .tt t~. r'~ ••• to. ft • • t • •• ~ to' to. to •••• ~ •••• ~ 'tl ~.~ .~ •••• '.' ; ••• f' ~fl •• ~ + •• ,or~" •• ~ 't'~ ••. ~ •...• ~~ ~, • • *f ~ •• fl' ~ •••••••• 

IJse recovery, 

•••• It'" ••••••• ~~ •••• ~. ~ ••••••••• 0_ .,~ ••• _~. ~ ••• ,_ ~ •••••• t ••••••••••• ~ ••••••••••••• ~ •••••••• ~~, •••••• ~ ••• , •••••• , •••••••• ~ ••••• " ' •••• ,~ •• 

••• • ~~ •••• ~ •• ~ •• ~. ~ ••• ~~ .~ •••• * ••••••• ~ ••••• ~ T· •• ~. ~ •••• r ~ ••••• ~ ••••••••• 'f .'~ •••••••••• ~; ~,. ~ •• ~ •• • ~t t~. Of ....... ~ .~. ~.~ ... ~ •••••• ~.~ .~~ ••• 

80 
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3.7 us. STRETCHING to aid recovery. indicate when you use this proceclu 

it. ", !~ •• t •• t1'~' ~~. 1ft •• ~ •• , •• ~ .~ •• ~, to. t~. !~~. 0, ~~ •• to to •• Of to. ~ ••• ~. ~ •• ~ ......... ~~~ •• ~ to ••• , t •• , •• "', ••• ~~, ~ •• ~tt .. ~ ••• ~ .~ •• t ......... ~. 

3.8 If you use ElECTROMYOSTIMUlATION to aid recovery, Indicate when you use this pr(,cel!:lure; 

•.• ~ ..•.•• ~~~ .. ,.! ~'t ••• ~ .......... , •• ,. t •• ,to ,., ~.~ ...... t .~ ••••• ~ •••• ~~. t.~ 0" ••••• , t ••••• 0 •• ··~.t· ...... , .. " ..... ~ .. , .. ~ .. ~ ... 1 •••••••• , 

t •• ~t!~ ••• ~~~ •• @,. " ~ ..... ,$ •••• ~ •••• '''' •••• $ •••••••••• 't •• ~ •• • $ tf, ~.~. f' '-'1 ••••••• ~ ~ ••• 4.~ t t ••••• ~. ",b t.t .~~.~ •• ~. ~ ••• ~ ... ~ ...... ~~, t •• •• ~ .,. 

3.9 If you use ADDITIONAL SLEEP AND REST to aid recovery. Indicate when you use this pf()celdurej 

t.~ .,,~ ~ ... ,.~ ." ,.t •• " ~.t. ", .... ~ ~~ ... ~ .. ~~ .. t~ •• ~ •• " * •• '''~ .t! ~.~ 't" •• ~ ,~ •••• ,., •• ~ ~ •• ,., ., •••• ,~, .,~ .... ~ , ••• ~. ~" ',t ~~ •• ~. "_ '" ,~ •••• 

•• ~ .~. t·~ ••••••• ~ ••••• ,. ~ •••• ~ ~ ••• '$'" •• ~ ••• ~." ,0' ......... ~ to., •• , ., ••• ~ •• ,. '~'.f' .~ .... ~~ .. ~. , ........... ~. r'~ ... ttl! '~1 .~~ .~. ~t. t~ • •• r ~~ • • r. 
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3.10 If you use VISUALIZATION to aid recovery, indicate when you use this n ... ' .... ,~ ...... • 

.~ ••••• ~ ••• , t ••••••••••• lr' ••• ~.~ 't • ••• ~~ ••••• ,; ••••• ~ .~ •. tt '" .~ •••• o't. t •• ~~ t~' "'t 1~' ••• '~l e •• ~ •••• , •• ~ ...... ~ .9 •• t~ ~~ ••• ~ tt. Ott ••••• ~ ••• 

3.11 If you use EXTRA CARBOHYDRATES to aid recovery, indicate when you use this .... ,~ .. .,...t ....... 

, ••••••• * •• ~ t." •••• ~ •••• ~~ .t •• ,' ••••• 0 ~ ••• ~ •••••• ~ .~. ~.t ......... ~ ... t. ~ •• ;.~ ••• "! ti.~ •• t ••• ~.~ .~ •••• Ott •••••• c" ••• ~ ••• o •••••••••••••••• 

. ~ ............. , ............ ' . , ........ " ..... , ... , ...... ' ............................... , ........ , ...................................... . 

••• 't' ••• ~., to ••• ~~ •••••••• ~ •• to •••••••• ~. $>. t •• to. r.t ,to .~ ••• ~ ~ ••••••• , ••• t., , •• t •••• " •••••••• ~ •••• ~ •• ~ •••••••• ~ ••••• ~. t ••• ~ ••• , •••• ~, ••• 

••• •• ~ ••••• f •••• ~.~ •• ~.~ .~ ............ ," ••• ~~ •••• ~ ••••• ~ ••••• ~~ •• ~, •••• ~ ••• , .~~ ••• ~ ••••• t •• • t ••• , ••••• f .t. It •••••••• ~ •• ~ •• ~. t •• "X' •• , ..... ,. 
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w,,' ••• t •• ••••••••• OM' ••• >" .~ •• f •••• , ••• t •••••• , .e •.••. *. r~"" .~ •••••••• t •••••••• , ••• ~ , •• _t ••• _ .~. ~ •• ,t. ,t •.. r ~ ••••• ~., •• ~ .~. ~ ••••••••••• 

. ~ ... ~ ..... ~ .t . .. , .~. 0" ••• ".3', '0. ff' .~. to •••••• ~ •• ~ •• , ~ •• '~"o"'~ ~~"'f •• ~ tt_ '0' ~ •• ~ •• ~ ••••• ~ ••• t. ~ ..... . t. ~ •• • t • • v ••• O~ ••••••••••• ~.~ 

to • • ,. " ••••••••• , ~., •• , " ••• , .t. ~ .. ,.r _, ••• _ t" •• t '" _or rtf ~ ••• ~. e', ••• _Of Z" ••• t •• •••• t ••• , ••• tt! ••• • t. 'of t ....... t ••• ~ •••• , •• , to • •••••• 

ft •• ,f ~.~ •• , tr ••••••• ,f •••• ~ ••••••••••• or" Of.' •••••••••• ~a •• " •• , t •• ~ •• to ••• r to • •• ~ .~ ••• ~ •• " .~ •• t •• -.,," to •• , , ••• f •• of .to ~ •• t •• , •••••• ~ • 

.. ~ ••.• ,! .• '.'~ .•• 0 •• $.' .,. t.,. t •••••• f •••••• t •••• ~ ~~ ••• ~ $~'~" ~t.~ •• ~ ••• r' •• ~ .~ ••••• ~ •• ~ •• ~ •• ~ •• ~ •••• ~ ••••••••• ~ ........ ".~ .t~ .~ ••••••• ~ •• 
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~ •••••• o* •• ~ ••• ~., •••• ~! .~ ......... ~~ .". ~ ••••••••••• ~~ ••• , .... t't ....... ~ •••••• ~~ .*' ••• '~1·r' ••••• '~" ...... ~ ~.~. o •••• ,.~ •• ~ ~ ••• ~ •••••• ~ ~ •••• ~ 

3.17 If you use ICE/COLO WATER IMMERSION to aid recovery, Indicate when you 1.1.8 this DI'(l~ilHtUl'1t: 

.~~ ~.~ •• ~ •• '" ~.~ '·1 ~tt .. •• .~. ~lt· ., , ••• # •••••• ~ t~· 'to ret ~ ••••• ~.~ 't· ~ .• t.···· 'ft t~"~" t.~ ... ... -f. ~ .... -. ", eo, .~ •••• t .... ~. "t .t. ~ ..... ,or ~,. 

'" ~~* ""~ ~ ••••• ~ •••••••• ~ ••••• ~ •••••• ~ •• " •• ~ •••••• ~ •••••••• , •••••••••••••••• ~., •• R.O !.~ ........ , .......... ,~ ........ ~. ~ ....... + ,~.~, •••• ~ •• 

4. Indicate how your pelrcelptlc)ns about ice/cold water Immersion have been fonned 
can more one Opitl011) 

!':," ..... "' .. ti" reviews of the literature 

F""""'im,lIInt .. 1 trials 

Field studies 

Anecdotal evidence 

PIOIUA,r'C perceDtiions that it works 

nAlrI'Anti,,,, that it works 
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5. If you do not use ice/cold water immersion 
one 

indicate the reason 

Based on my 1'W>1· ...... ,"tinln 

Based on the 

Based on scientific evidence 

6.1 Is the time to the start of an immersion session after matches controlled? 

Yes No 

answered YES. How many minutes? 

6.2 Is the total duration per immersion session controlled? 

Yes No 

If you amtW{:!,Mn what is the total duration per ice/cold water immersion session per 

6.3 Is the number of consecutive immersions per session controlled? 

Yes No 

do not? 

6.3.1 If you answered YES, how many immersions-make up one total session? '--__ --' 

6.3.2 What is the duration per immersion? '--__ --' 

6.4 Do you measure the temperature of the water? 

Yes No 

you do not measure the terno,er~ltulrel 

6.4.1 not? 

H your answer is 

6.4.2 What is the average temperature of the water? 

6.5 What do you use 
Thermometer 

own iudnl'!lTll'!nl 

the temperature? 

minutes. 

85 

can mare than 

minutes. 

immersions. 
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6.6 How is the water cooled when 

Ice cubes in water 

away from home? answers - you can have more than one 

Ice block in water 

Ice water 

Cold 

Cold ~wi,mlTlin" 

water 

water 

6.7 How is the water cooled when answers you can have more than one 

6.8 What do you make use of as the container for the ice/cold water when 

Plastic drum 

Portable Jacuzzi 

Portable bath 

Shower 

6.9 What do you make use of as the container for the ice/cold water when 

6.10 Do all 

Yes No 

make use of the immersion? 

away from home? 

at home? 

86 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Univ
ers

ity
 of

 C
ap

e T
ow

n

87 

If your answer to Gu,estlon 6.10 Is No not all use Imlrnelmi(lnt then; 

6.10.1 Which !!!£.!W~ use of the Immersion? can ,f more than 

Forwards 

Backs 

with the exc;epltion of a few 

All the excaptthe ones 

6.10.2 do you think that some of the !!!£.!W:LU.!!!!l:l! use of the Immersion? 

are 

do not like ice/cold water 

have their own beliefs about recovery 

6.11 If with do not make use of the immersion, indicate which may answer more than 

Lacaratlons and/or open wounds 

Contusions 

SUSlpeC:ted fractures 

SUlspeded concussion 

Muscle and/or lin",m .. ,nt strains and 

Other 

None of the above 

6.12 How many ica/cold water immersion sessions per average week do you InCIUOlna matches? 

sessions. 

7.1 Is the time to the start of an immersion session after 

Yes No 

If you answered YES. How many minutes? 

7.2 Is the total duration per immersion session controlled? 

Yes No 
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7.2.1 If you answered YES to Question what is the total duration per ice/cold water immersion session per 

minutes. 

7.315 the number of consecutive immersions per session controlled? 

Yes No 

7.3.1 If you answered how many immersions make up one total session? immersions. 

7.3.2 What is the duration per immersion? minutes. 

7.4 Do you measure the temperature of the water? 

Yes No 

If your answer to Question 7.4 is No you do not measure the temperature) 

7.4.1 not? ...... 

If your answer to 7.4 is Yes, you do measure the mrnnf~rSllltlln~\ 

7.4.2 What is the average t .. n""""r"tllr .. of the water? 

7.4.3 If your answer to ouestlon 7.4 is Yes, What do you use to measure the tAn1!"1""r",h 

Thermometer 

own IIIrln .. ,n .. ,nt 

7.5 How is the water cooled after at home? answers you can have more than one 

Ice cubes water 

Ice block in water 

Ice water 

Cold water 

Cold """,m."..;n" water 

7.6 What do you make use of as the container for the ice/cold water when at home? 

Plastic drum 

Portable Jacuzzi 

Portable bath 

Shower 

7.7 Do all make use of the immersion after fro';,..;r,,..? one) 

Yes No 
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answer to 7.7 is No all make use of the immersion after •• _i_i_,_ \ 

7.7.1 Which ".,..-'-'-"''''''''' use of the immersion? can ./ more than 

Malorilv Forwards 

Ml'llnrlN Backs 

with the of a few 

AU the ones 

7.7.2 do you think that some of the ~~c.!!-'.!~ use of the immersion? 

are 

do not like ice/cold water 

have their own beliefs about recovery 

7.8 If with do not make use of the immersion, indicate which may answer more than one) 

Lacerations and/or open wounds 

Contusions 

;::'UiSpe,ctE,Q fractures 

i:)U:.p!:i'\,;llil'U concussion 

Muscle and/or lin'~m,"'nt strains and 

Other 

None of the above 




