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EXECUTIVE SUMMARY 
 
BACKGROUND 
 
1. In Ma\ 2018, MINDEF commiVVioned an E[Wernal ReYieZ Panel 
on HeaW InjXr\ ManagemenW (hereinafWer referred Wo aV ³The Panel´) Wo 
e[amine Whe SAF¶V heaW injXr\ policieV and proceVVeV. The Panel ZaV 
headed b\ A/PROF MARK LEONG KWOK FAI, Senior ConVXlWanW, 
DeparWmenW of Emergenc\ Medicine, SGH, Zho ZaV VXpporWed b\: 
 

a. A/PROF MARCUS ONG ENG HOCK, Senior ConVXlWanW, 
DeparWmenW of Emergenc\ Medicine, SGH; 

 
b. A/PROF KELVIN CHEW TAI LOON, DirecWor and Senior 
ConVXlWanW, Changi SporWV Medicine CenWre, CGH; 
 
c. DR TEOH CHIN SIM, DirecWor and Senior ConVXlWanW, 
SporWV Medicine CenWre, KTPH; and 
 
d. A/PROF JASON LEE KAI WEI, Programme DirecWor, 
HXman Performance Programme, Defence Medical & EnYironmenW 
ReVearch InVWiWXWe, DSO NaWional LaboraWorieV. 

 
GENERAL IMPRESSIONS 
 
2. The Panel foXnd WhaW Whe SAF¶V heaW injXr\ meaVXreV Zere generall\ 
VoXnd and aligned ZiWh preYalenW indXVWr\ and foreign miliWar\ pracWiceV. 
The Arm\¶V Training SafeW\ RegXlaWionV (TSR) on hoW ZeaWher operaWionV 
Zere broadl\ Vimilar Wo regXlaWionV promXlgaWed b\ adYanced armed 
forceV1, Zhile Whe SAF¶V medical reVponVeV Zere cloVel\ aligned ZiWh Whe 
SAF-MOH Clinical PracWice GXidelineV 1/2010: ManagemenW of HeaW 
InjXrieV.  
 
3. The SAF haV pXW in place a broad range of heaW injXr\ preYenWion 
meaVXreV2.  IW haV alVo inYeVWed VXbVWanWial reVoXrceV Wo preYenW and WreaW 
heaW injXrieV. TheVe inYeVWmenWV inclXde reVearch VWXdieV, improYed load-
bearing YeVWV and XniformV, VpecialiVed cooling eqXipmenW and a reVponViYe 
caVXalW\-eYacXaWion V\VWem.  The Panel alVo foXnd WhaW Whe Wraining 

                                         
1 The SAF¶V heaW injXr\ preYenWion meaVXreV Zere compared Wo WhoVe emplo\ed b\ Whe US Arm\, Air 
Force and MarineV; UK MOD; Whe AXVWralian Defence Force and NATO. 
2 The 6 main meaVXreV liVWed in Whe TSR are: (1) H\draWion regime; (2) Work-reVW c\cleV baVed on WeW 
BXlb Globe TemperaWXre; (3) HeaW acclimaWi]aWion and progreVViYe Wraining; (4) ReVW managemenW; (5) 
OXWlier managemenW; and (6) TemperaWXre Waking regime. 
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regimeV proYided Wo SAF medical officerV and medicV are in line ZiWh 
naWional reqXiremenWV.  
 
OBSERVATIONS AND RECOMMENDATIONS  
 
4. The Panel raiVed VeYeral obVerYaWionV and recommendaWionV for Whe 
SAF¶V conVideraWion.  The ke\ WhemeV Xnderl\ing Whe recommendaWionV Zere:  
 

a. Fine-WXning Whe SAF¶V heaW injXr\ preYenWion meaVXreV. 
 

b. EnVXring earl\ recogniWion and eYacXaWion of heaW injXr\ caVeV.  
 

c. ProYiding effecWiYe cooling Wo heaW injXr\ caVXalWieV. 
 
5.        Fine-WXning heaW injXr\ preYenWion meaVXreV.  The Panel VXggeVWed 
VeYeral addiWionV Wo Whe SAF¶V range of heaW injXr\ preYenWion meaVXreV. 
The recommendaWionV inclXded improYing heaW injXr\ aZareneVV, fine-
WXning Zork-reVW c\cleV, e[Wending Whe XVe of dXring-acWiYiW\ cooling and 
VeWWing Xpper h\draWion limiWV.  The Panel alVo felW Where ZaV a need for Whe 
SAF Wo addreVV impedimenWV Wo Velf-reporWing WhaW ma\ diVcoXrage VoldierV 
from Vpeaking Xp Zhen Whe\ feel XnZell.  
 
6.       EnVXring earl\ recogniWion and eYacXaWion.     The Panel emphaViVed 
WhaW Whe earl\ recogniWion of heaW injXrieV ZaV Whe moVW imporWanW elemenW of 
Wheir recommendaWionV.  CommanderV, condXcWing VWaff and VoldierV all 
haYe ke\ roleV Wo pla\ in recogniVing VignV and V\mpWomV of heaW injXr\ in 
Wheir felloZ VoldierV.  The\ VhoXld When Wake acWion, aV preVcribed in Whe 
TSR, Wo enVXre WhaW firVW aid iV rendered and caVXalWieV are eYacXaWed aV 
Voon aV poVVible.  CommanderV and medicV VhoXld err on Whe Vide of 
caXWion becaXVe iW iV difficXlW Wo accXraWel\ deWermine Whe degree of heaW 
injXr\. When in doXbW, all VXVpecWed heaW VWroke caVeV VhoXld be eYacXaWed 
Wo a medical faciliW\, Zhere Whe\ can receiYe fXrWher aVVeVVmenW and 
WreaWmenW. 
  
7.      ProYiding effecWiYe cooling.  The Panel emphaViVed WhaW Whe WreaWmenW 
of heaW caVXalWieV VhoXld inYolYe Whree ke\ principleV: (1) rapid cooling of 
bod\ core WemperaWXre; (2) VWabiliVing Whe caVXalWieV and eYacXaWing Whem Wo 
hoVpiWal aV earl\ aV poVVible; and (3) conWinXing Whe cooling proceVV Zhile 
en-roXWe.  
 

a.   The Bod\ Cooling UniW (BCU) iV Whe main cooling modaliW\ for 
WreaWing heaW injXr\ caVXalWieV in Whe SAF.  The Panel recommended 
WhaW HQ MC VhoXld promXlgaWe VWandardiVed heaW injXr\ WreaWmenW 
proWocolV Wo beWWer gXide Whe MOV, Venior medicV and paramedicV 
Zho operaWe Whe BCUV. HQ MC VhoXld alVo eVWabliVh formal 
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eVcalaWion channelV Vo WhaW MOV can Veek gXidance and adYice from 
Venior SAF ph\VicianV Zhen handling medical emergencieV.   
 
b.   While Whe BCUV haYe VerYed Whe SAF Zell, reVearch VXggeVWV 
WhaW Where are neZer and more effecWiYe rapid cooling meWhodV, VXch 
aV cold ZaWer immerVion and cooling VXiWV.  The Panel felW WhaW Whe 
SAF VhoXld eYalXaWe WheVe meWhodV, ZiWh a YieZ Wo aXgmenWing or 
eYenWXall\ replacing Whe BCUV.  The SAF VhoXld alVo inYeVW fXrWher 
in porWable cooling eqXipmenW, Zhich ZoXld alloZ caVXalWieV Wo 
Xndergo rapid cooling Zhile being WranVporWed Wo a medical faciliW\.  

 
CONCLUSION 
 
8. The SAF haV inYeVWed VXbVWanWial efforW and reVoXrceV WoZardV heaW 
injXr\ preYenWion and WreaWmenW. The reVXlWanW heaW injXr\ meaVXreV are 
generall\ VoXnd and aligned ZiWh preYalenW indXVWr\ and foreign miliWar\ 
pracWiceV.  There iV, hoZeYer, Vcope for fXrWher enhancemenWV and Whe Panel 
haV VXrfaced VeYeral recommendaWionV WhaW Ze hope Zill help Whe SAF: (1) 
fine-WXne iWV heaW injXr\ preYenWion meaVXreV; (2) enVXre earl\ recogniWion 
and eYacXaWion of heaW injXr\ caVXalWieV; and (3) proYide caVXalWieV ZiWh 
more effecWiYe rapid cooling. 
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HEAT INJURY MANAGEMENT IN THE SAF - 
A REPORT BY THE EXTERNAL REVIEW PANEL 
ON HEAT INJURY MANAGEMENT 
 
INTRODUCTION 
 
1. In Ma\ 2018, MINDEF commiVVioned an E[Wernal ReYieZ Panel 
on HeaW InjXr\ ManagemenW (hereinafWer referred Wo aV ³The Panel´) Wo 
e[amine Whe SAF¶V heaW injXr\ policieV and proceVVeV. The Panel ZaV 
headed b\ A/PROF MARK LEONG KWOK FAI, Senior ConVXlWanW, 
DeparWmenW of Emergenc\ Medicine, SGH, Zho ZaV VXpporWed b\ foXr 
e[perWV in releYanW fieldV of medicine and reVearch: 
 

a. A/PROF MARCUS ONG ENG HOCK, Senior ConVXlWanW, 
DeparWmenW of Emergenc\ Medicine, SGH; 

 
b. A/PROF KELVIN CHEW TAI LOON, DirecWor and Senior 
ConVXlWanW, Changi SporWV Medicine CenWre, CGH; 
 
c. DR TEOH CHIN SIM, DirecWor and Senior ConVXlWanW, 
SporWV Medicine CenWre, KTPH; and 
 
d. A/PROF JASON LEE KAI WEI, Programme DirecWor, 
HXman Performance Programme, Defence Medical & EnYironmenW 
ReVearch InVWiWXWe, DSO NaWional LaboraWorieV. 

 
2. TermV of Reference.   The Panel ZaV reqXeVWed Wo reYieZ and 
recommend improYemenWV Wo Whe SAF¶V heaW injXr\ managemenW meaVXreV. 
 
APPROACH 
 
3.        The main reYieZ acWiYiWieV Zere condXcWed in Ma\ Wo JXl\ 2018:   

a.     Preliminar\ DiVcXVVionV.   Preliminar\ diVcXVVionV beWZeen 
Panel memberV and MINDEF¶V SafeW\ and S\VWemV ReYieZ 
DirecWoraWe Zere carried oXW oYer foXr VeVVionV in Ma\ 18.  

b.  ViViW Wo Whe SAF Medical CorpV (28 Ma\ 18).  The Panel 
receiYed briefV on: (1) The Arm\¶V heaW injXr\ policieV and 
proceVVeV; (2) IniWiaWiYeV Wo improYe Voldier performance; and (3) 
Medical managemenW of heaW injXrieV in Whe SAF. 



 
2 

c.     ViViW Wo Bedok Camp (1 JXne 18).   The Panel ZaV briefed 
on Whe XniW Wraining V\VWem for a GXardV baWWalion and Whe groXnd 
meaVXreV Waken b\ commanderV Wo aYoid heaW-injXrieV. The Panel 
When YiViWed Bedok Camp Medical CenWre and Zere VhoZn hoZ 
heaW injXr\ caVXalWieV ZoXld be WreaWed.  

d.     Preparing and PreVenWing Whe Panel ReporW.  The Panel¶V 
reporW ZaV drafWed in JXne-JXl\ 18 and preVenWed Wo Whe MiniVWer for 
Defence aW Whe Arm\ HQ MeeWing on 23 JXl\ 18.  

 
4. AparW from Whe briefV menWioned aboYe, Whe Panel alVo reYieZed Whe 
folloZing direcWiYeV:  
 

a. Arm\ Training SafeW\ RegXlaWionV, ChapWer 3, SecWion 2: 
OperaWing in HoW EnYironmenWV. ThiV chapWer of Whe Training SafeW\ 
RegXlaWionV (TSR) oXWlineV Whe meaVXreV for Whe preYenWion, 
recogniWion and earl\ managemenW of heaW injXrieV. 
 
b. PreYenWiYe Medicine, PM-20: ManagemenW of HeaW IllneVVeV 
in Whe SAF.  ThiV medical direcWiYe proYideV informaWion on Whe 
preYenWion, WreaWmenW and eYacXaWion of heaW caVXalWieV.  
 
c. HealWhcare, HC-47: GXidelineV on PeaceWime CaVXalW\ 
EYacXaWion and TranVfer. ThiV medical direcWiYe proYideV gXidelineV 
on Whe eYacXaWion and WranVfer of SAF caVXalWieV. 

 
5. The SAF¶V pracWiceV Zere compared againVW foXr benchmarkV: 

 
a. BeVW PracWiceV from Emergenc\ Medicine, SporWV Science 
and HXman Performance ReVearch. ThiV ZaV baVed on inpXWV from 
Whe Panel¶V VXbjecW maWWer e[perWV aV Zell aV reVearch inVighWV and 
findingV relaWed Wo heaW injXrieV.    

 
b. SAF-MOH Clinical PracWice GXidelineV 1/2010: 
ManagemenW of HeaW InjXrieV. TheVe gXidelineV Zere deYeloped in 
2010 b\ a panel of leading pracWiWionerV and remain Whe primar\ 
benchmark for Whe managemenW of heaW injXrieV in Singapore.  

 
c. Foreign MiliWar\ PracWiceV. ThiV ZaV baVed mainl\ on 
docXmenWV from Whe US, UK, AXVWralia and Whe NorWh AWlanWic 
TreaW\ OrganiVaWion (NATO)3. 

                                         
3  ReferenceV inclXde: (1) USA -  HQ DeparWmenW of Whe Arm\ and Air Force TB MED 507/AFPAM 48-
152 (I), HeaW SWreVV ConWrol and HeaW CaVXalW\ ManagemenW; (2) US Marine CorpV Order 6200.1E W/CH 
1, HeaW InjXr\ PreYenWion Program; (3) UK - MOD JSP 539 V3.0 Ma\ 17, HeaW IllneVV and Cold InjXr\: 
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d. Workplace SafeW\ and HealWh GXidelineV: Managing HeaW 
SWreVV in Whe Workplace.  ThiV bookleW ZaV pXbliVhed in SepWember 
2010 b\ Whe Workplace SafeW\ and HealWh CoXncil, in collaboraWion 
ZiWh Whe MiniVWr\ of ManpoZer (MOM).  

 
GENERAL IMPRESSIONS 
 
6. The Panel foXnd WhaW Whe SAF¶V heaW injXr\ meaVXreV Zere generall\ 
VoXnd and aligned ZiWh preYalenW indXVWr\ and foreign miliWar\ pracWiceV. 
The Arm\¶V TSR on hoW ZeaWher operaWionV Zere comparable Wo 
regXlaWionV promXlgaWed b\ adYanced armed forceV, Zhile Whe SAF Medical 
CorpV¶ heaW injXr\ proWocolV (PM-20) Zere cloVel\ aligned ZiWh Whe SAF-
MOH Clinical PracWice GXidelineV 1/2010: ManagemenW of HeaW InjXrieV.  
 
7.  The laVW major reYieZ of Whe SAF¶V heaW injXr\ preYenWion meaVXreV 
ZaV done in 2013.  A HeaW InjXr\ PreYenWion TaVk Force, led b\ Comd 9 
DiY/Chief InfanWr\ Officer, ZaV formed Wo addreVV a riVing Wrend of heaW 
injXrieV and VXcceeded in reYerVing Whe Wrend. (See CKDUW 1) The TaVk 
Force¶V recommendaWionV and oWher meaVXreV WhaW haYe been implemenWed 
Vince When are ke\ componenWV of Woda\¶V heaW injXr\ preYenWion efforW.  
  

CharW 1: HeaW InjXr\ Trend in Whe Arm\. 
 

 
 
8. The main meaVXreV cXrrenWl\ emplo\ed b\ Whe SAF Wo minimiVe Whe 
incidence of heaW injXrieV are aV folloZV: 
 

a. H\draWion regime; 
 
b. Work reVW c\cleV baVed on WeW BXlb Globe TemperaWXre; 

                                                                                                                        
PreYenWion and ManagemenW, ParW 2: GXidance; (4) ADF ± HealWh DirecWiYe No. 286, HealWh ManagemenW 
for Whe PreYenWion and TreaWmenW of HeaW CaVXalWieV ZiWhin Whe ADF; and (5) NATO-TR-HFM-187, 
ManagemenW of HeaW and Cold SWreVV GXidance Wo NATO Medical PerVonnel. 
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c. HeaW acclimaWi]aWion and progreVViYe Wraining; 

 
d. ReVW managemenW; 

 
e. OXWlier managemenW; and 

 
f. TemperaWXre Waking regime. 

 
9. TheVe meaVXreV are alVo Zidel\ XVed, Wo Yar\ing degreeV, b\ foreign 
forceV and local indXVWr\. (See TDEOH 1)  
 

Table 1: CompariVon of SAF HeaW InjXr\ PreYenWion MeaVXreV againVW Foreign 
MiliWar\ ForceV & IndXVWr\4 

 

HHDW IQMXU\ PUHYHQWLRQ 
MHDVXUHV SAF US UK NATO ADF IQGXVWU\ 

H\draWion Regime 9 9 9 9 9 9 

Work ReVW C\cle baVed on 
WBGT 9 9 9 9 9 9 

HeaW AcclimaWiVaWion & 
PeriodiVaWion 9 9 9 9 9 9 

ReVW ManagemenW 
(7 hrV of reVW) 9 9 î î î î 

OXWlier ManagemenW 9 9 î î î î 

TemperaWXre Taking Regime  9 î î î î î 

 
10. The SAF haV inYeVWed VXbVWanWial reVoXrceV, and Zorked ZiWh 
parWnerV like DSO NaWional LaboraWorieV and inVWiWXWeV of higher learning Wo 
preYenW and WreaW heaW injXrieV.  TheVe inYeVWmenWV inclXde:  
 

a. ReVearch VWXdieV on h\draWion, heaW acclimaWiVaWion and 
cooling;  
 
b. ImproYed load-bearing YeVWV, XniformV and booWV;  
 

                                         
4 ThiV compariVon iV baVed on meaVXreV liVWed in Whe reVpecWiYe docXmenWV menWioned in paragraphV 5c 
and d. 
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c. SafeW\ YehicleV eqXipped ZiWh cooling meanV, deplo\ed Wo 
VXpporW XniWV engaged in high-Wempo Wraining;  
 
d. Speciall\ deVigned cooling-packV5 WhaW can be XVed in Whe 
field Wo WreaW heaW-VWreVVed VoldierV; and  
 
e. PXrpoVe-bXilW Bod\ Cooling UniWV (BCUV), Zhich haYe been 
deplo\ed in 30 SAF Medical CenWreV. Similar BCUV are XVed in 
Whree reVWrXcWXred hoVpiWalV. 

 
11. The SAF haV alVo eVWabliVhed a reVponViYe eYacXaWion V\VWem Wo 
qXickl\ eYacXaWe heaW caVXalWieV Wo VXiWable medical faciliWieV.  BeVideV 
operaWing iWV oZn fleeW of ambXlanceV, VafeW\ YehicleV and medeYac 
helicopWerV, Whe SAF alVo haV dedicaWed acceVV Wo Vi[ Vpeciall\ configXred 
ambXlanceV conWracWed Xnder Whe Emergenc\ AmbXlance SerYice6.  
EYacXaWion coYerage e[WendV Wo all SAF Wraining areaV, inclXding offVhore 
iVlandV like PXlaX Tekong and oYerVeaV Wraining areaV. The eYacXaWion 
proceVV haV been reYieZed on nXmeroXV occaVionV, inWernall\ and b\ 
e[Wernal commiWWeeV of inqXir\, and foXnd Wo be VoXnd.  
 
12.      The Panel foXnd WhaW Whe Wraining regimeV for SAF Medical OfficerV 
(MO) and medicV are in line ZiWh naWional reqXiremenWV.  
 

a. SAF MOV are qXalified medical docWorV Zho are re-enliVWed 
inWo Whe SAF Xpon obWaining Wheir fXll regiVWraWion ZiWh Whe 
Singapore Medical CoXncil.  Prior Wo Wheir reWXrn, Whe\ are reqXired 
Wo compleWe a 3-monWh poVWing in eiWher Emergenc\ Medicine or 
AnaeVWheVia Wo hone Wheir reVXVciWaWion VkillV. DXring Wheir Medical 
Officer CadeW CoXrVe, MOV Xndergo Wraining in YarioXV aVpecWV of 
miliWar\ medicine, inclXding adYanced cardiac life VXpporW and 
adYanced WraXma life VXpporW7. PoVW-commiVVioning, Whe\ aWWend 
monWhl\ Grand RoXndV8 aV parW of Wheir ConWinXing Medical 
EdXcaWion (CME). MOV poVWed Wo medical cenWreV are reqXired Wo 
parWake in CME WogeWher ZiWh Wheir medicV. ThiV inclXdeV qXarWerl\ 

                                         
5 EMCOOLS iV a porWable cooling V\VWem carried on ambXlanceV conWracWed Xnder Whe Emergenc\ 
AmbXlance SerYice. The medical cenWreV of Whe SAF OYerVeaV Training CenWreV are alVo proYided ZiWh 
VXch cooling-packV. In addiWion, Whe on-ViWe medical poVWV for major SAF e[erciVeV or eYenWV are eqXipped 
ZiWh EMCOOLS. 
6 SAF EAS iV a conWracWed VerYice Zhere priYaWe ambXlance operaWorV proYide ambXlanceV on VWandb\ aW 
6 SAF medical cenWreV (Mandai Hill, Nee Soon, Kranji, KeaW Hong, PaVir Laba and SXngei Gedong). 
Each ambXlance iV Wo be eqXipped ZiWh a porWable cooling V\VWem (EMCOOLS). 
7 The AdYanced Cardiac Life SXpporW CoXrVe (ACLSC) and AdYanced TraXma Life SXpporW CoXrVe 
(ATLSC) haYe a 2 and 4 \ear YalidiW\ period reVpecWiYel\. 
8 Grand RoXnd (or Grand Ward RoXnd) iV a monWhl\ Wraining Veminar organi]ed b\ HQMC for all SAF 
MOV. The half-da\ VeVVion W\picall\ inYolYeV a medical VXbjecW maWWer e[perW, eiWher from hoVpiWalV or 
from Whe SAF, Zho Zill preVenW and Vhare inVighWV on clinical WopicV WhaW are releYanW Wo Whe SAF. 
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VeVVionV of proWecWed Wraining Wime, Zhich conViVWV mainl\ of Weam-
baVed Wraining condXcWed ZiWhin Whe Medical SimXlaWion Training 
CenWre aW Whe SAF Medical Training InVWiWXWe (SMTI). Finall\, MOV 
are reqXired Wo Xndergo annXal VXmmaWiYe aVVeVVmenWV of Wheir 
reVpecWiYe medical cenWre¶V emergenc\ reVponVe chain. 
 
b. SAF medicV mXVW VXcceVVfXll\ compleWe 11 ZeekV of 
reVidenWial Wraining aW SMTI in order Wo be qXalified. The cXrricXlXm 
for Wheir Wraining ZaV co-deYeloped ZiWh Whe JXVWice InVWiWXWe of 
BriWiVh ColXmbia, ZiWh proWocolV deYeloped in conVXlWaWion ZiWh Whe 
Emergenc\ Medicine SpecialiVW AdYiVor\ Board (EMSAB)9. 
Singapore CiYil Defence Force paramedic WraineeV are alVo Wrained 
alongVide SAF medicV in SMTI aV parW of Wheir qXalificaWion 
Wraining. Be\ond WhiV ab-iniWio Wraining, SAF medicV go WhroXgh a 
proper regime of cXrrenc\ Wraining, Zhich inclXdeV dail\/Zeekl\ 
reVXVciWaWion drillV, forWnighWl\ medical Wraining VeVVionV and 
qXarWerl\ Weam-baVed Wraining. All medicV mXVW Xndergo an annXal 
medic proficienc\ WeVW, Zhich iV a mandaWor\ reqXiremenW before 
Whe\ can perform medic coYer dXWieV.  

 
OBSERVATIONS AND RECOMMENDATIONS 
 
13. While Whe SAF¶V heaW injXr\ meaVXreV are generall\ VoXnd, Whe 
Panel ZoXld like Wo raiVe VeYeral obVerYaWionV and recommendaWionV for Whe 
SAF¶V conVideraWion.  The recommendaWionV ma\ be broadl\ claVVified 
Xnder Whree main WhemeV:  
 

a. Fine-WXning Whe SAF¶V heaW injXr\ preYenWion meaVXreV. 
 

b. EnVXring earl\ recogniWion and eYacXaWion of heaW injXr\ caVeV. 
 
c. ProYiding effecWiYe cooling Wo heaW injXr\ caVXalWieV. 

 
Fine-TXning Whe SAF¶V HeaW InjXr\ PreYenWion MeaVXreV 
 
IPSURYiQg HeaW IQjXU\ AZaUeQeVV  
 
14. SAF perVonnel cXrrenWl\ receiYe inWrodXcWor\ Wraining on heaW 
injXrieV dXring baVic miliWar\ Wraining and YarioXV command coXrVeV.  HeaW 
injXr\ maWWerV are alVo coYered in Whe VafeW\ adYiVorieV WhaW Whe Arm\ 

                                         
9 EMSAB iV a board of e[Wernal medical e[perWV VeW Xp Wo adYiVe Whe SAF Medical CorpV on iVVXeV 
relaWing Wo Emergenc\ Medicine. The medic Wraining proWocolV Zere deYeloped in conVXlWaWion ZiWh Whe 
When-Chairman of EMSAB in 2013.  
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SafeW\ InVpecWoraWe (ASI) periodicall\ iVVXeV Yia email Wo keep Whe groXnd 
informed of iVVXeV of concern.  ASI haV alVo prodXced XVefXl edXcaWional 
YideoV, Zhich are YiYid and illXVWraWiYe, Wo complemenW ZriWWen or Yerbal 
deVcripWionV.   
 
15. The Panel feelV WhaW heaW injXr\ aZareneVV can be improYed b\ 
enhancing Wraining and cXrrenc\ reqXiremenWV. ASI¶V adYiVorieV and YideoV 
are XVefXl and VhoXld be incorporaWed boWh inWo e[iVWing coXrVeV aV Zell aV 
inWo a formal cXrrenc\ Wraining V\VWem. For cXrrenc\ Wraining, Whe Arm\ 
coXld conVider adopWing Whe ADF¶V pracWice of reqXiring VerYicemen Wo 
aWWend a mandaWor\ annXal Arm\ Force PreVerYaWion AZareneVV Training 
package, Zhich inclXdeV a modXle on heaW injXrieV.  The Arm\ VhoXld alVo 
reYieZ iWV annXal TSR WeVW Wo enVXre WhaW heaW injXr\ iVVXeV are adeqXaWel\ 
coYered.  
 
16. The Panel fXrWher recommendV WhaW heaW injXrieV VhoXld be feaWXred 
more prominenWl\ in Whe Zeekl\/forWnighWl\/qXarWerl\ cXrrenc\ Wraining WhaW 
SAF medicV Xndergo.  The annXal proficienc\ WeVW for medicV VhoXld alVo 
inclXde heaW injXr\ managemenW aV a compXlVor\ WeVW Vcenario.   
 
17. The Panel alVo recommendV e[panding Whe Arm\¶V liVW of riVk 
facWorV WhaW ma\ prediVpoVe an indiYidXal Wo heaW injXrieV.  The 16 riVk 
facWorV10 liVWed in Arm\ TSR, ChapWer 3, SecWion 2 are largel\ Vimilar Wo 
ZhaW iV promXlgaWed b\ foreign forceV.  There are, hoZeYer, foXr addiWional 
riVk facWorV gleaned from foreign miliWar\ gXidelineV WhaW Whe Arm\ VhoXld 
conVider adding: ine[perienced VoldierV, alcohol inWake, XVe of VXpplemenWV 
and ValW depleWion11. 
 
FiQe-TXQiQg WRUk-ReVW C\cOe GXideOiQeV   
 
18. The WeW BXlb Globe TemperaWXre (WBGT) iV an imporWanW Wool for 
aVVeVVing Whe heaW VWreVV WhaW Wraining WroopV ZoXld be e[pecWed Wo face. In 
line ZiWh oWher adYanced miliWar\ forceV, Whe SAF haV promXlgaWed Work-
ReVW C\cleV (WRC) for YarioXV WBGT bandV (See TDEOH 2).  
 
  

                                         
 
10 The 16 riVk facWorV are: (1) SWrenXoXV  AcWiYiWieV, (2) AccXmXlaWed FaWigXe, (3) Sleep DepriYaWion, (4) 
High AmbienW TemperaWXre, (5) High AmbienW HXmidiW\, (6) OperaWing EnYironmenW, (7) CloWhing, (8) 
Deh\draWion, (9) InadeqXaWe NXWriWion, (10) PreYioXV HiVWor\ of HeaW InjXr\, (11) ConcXrrenW or RecenW 
IllneVV, (12) MedicaWionV, (13) Poor Ph\Vical CondiWioning, (14) ObeViW\, (15) Highl\ MoWiYaWed SoldierV, 
and (16) InWroYerWed SoldierV. 
11 UK - MOD JSP 539 highlighWV WhaW ine[perienced VoldierV are more prone Wo heaW injXr\, adYiVeV 
perVonnel noW Wo conVXme alcohol ZiWhin 48 hoXrV of high-riVk acWiYiWieV and ZarnV againVW Whe XVe of 
VXpplemenWV WhaW ma\ promoWe heaW reWenWion. ADF HealWh DirecWiYe No. 286 VWaWeV WhaW ValW inWake iV 
imporWanW Wo replace Whe ValW loVW WhroXgh VZeaWing.  
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Table 2: SAF WRC GXidelineV for SWrenXoXV AcWiYiWieV. 
 

 
 
19. One difference beWZeen Whe SAF¶V and foreign forceV¶ Zork-reVW 
gXidelineV iV WhaW Whe laWWer impoVeV addiWional reVWricWionV on VoldierV XVing 
bod\ armoXr and NBC VXiWV.  A US Voldier Zearing bod\ armoXr ZoXld be 
aVVXmed Wo be Zorking aW WBGT +5ƕF (+3ƕC) WemperaWXreV.  He Zill haYe 
Wo compl\ ZiWh Zork-reVW gXidelineV for WhiV higher WemperaWXre.  A US 
Voldier in an NBC VXiW ZoXld be aVVXmed Wo be Zorking aW WBGT +20ƕF 
(+12ƕC) WemperaWXreV.  The SAF VhoXld Vimilarl\ facWor Whe effecW of VXch 
cloWhing and eqXipmenW inWo iWV WBGT gXidelineV, giYen Whe VXbVWanWial 
e[Wra heaW VWreVV WhaW Whe\ generaWe.  
 
20.  The Panel alVo noWeV WhaW Whe ADF haV promXlgaWed a generic VeW of 
Zork-reVW gXidance for Wheir groXnd forceV bXW haV a more demanding 
Zork-Wable cXVWomiVed for Wheir Special ForceV. The SAF ma\ ZiVh Wo 
promXlgaWe cXVWomiVed Zork WableV for cerWain groXpV of perVonnel aV Zell.  
ThiV coXld Wake Whe form of a more demanding Zork-reVW c\cle for Whe 
Special ForceV, like Whe ADF¶V, or a leVV demanding Zork-reVW c\cle for 
firVW \ear VoldierV, in YieZ of Wheir higher VXVcepWibiliW\ Wo heaW injXrieV. 
 
21. Finall\, Whe Panel ZiVheV Wo highlighW an imporWanW limiWaWion of Whe 
WBGT.  In condiWionV Zhere high hXmidiW\ or loZ air moYemenW reVWricWV 
Whe eYaporaWion of VZeaW, people Zill e[perience higher leYelV of heaW VWreVV 
Whan ZhaW Whe WBGT ZoXld VXggeVW12.  CommanderV need Wo be aZare of 
WhiV limiWaWion Zhen operaWing in high-hXmidiW\ and VWill-air condiWionV, for 
e[ample, in a jXngle. The\ mXVW alVo remain YigilanW Zhen operaWing in Whe 
WBGT WhiWe and Green ]oneV, becaXVe hXmidiW\ iV XVXall\ higheVW aW 
nighW and in Whe morningV, Zhen WBGT readingV Wend Wo be loZeVW.   
 
                                         
12 Grahame M. BXdd. WeW-BXlb Globe TemperaWXre (WBGT) - IWV HiVWor\ and IWV LimiWaWionV. JoXrnal of 
Science and Medicine in SporW 2008; 11: 20 ± 32. 
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E[WeQdiQg Whe UVe Rf DXUiQg-AcWiYiW\ CRROiQg 
 
22.  The Panel ZaV informed WhaW Whe US Arm\ and ADF haYe been 
implemenWing a dXring-acWiYiW\ cooling regime, knoZn aV Whe Arm 
ImmerVion Cooling S\VWem (AICS).  ThiV enWailV geWWing VoldierV Zho are 
Wraining in hoW condiWionV Wo immerVe Wheir armV in cool ZaWer 
(recommended 10ƕC WemperaWXre) dXring reVW breakV.  The effecWiYeneVV of 
WhiV meaVXre iV docXmenWed in Whe arWicle ³E[WUePiW\ CRROiQg fRU HeaW 
SWUeVV MiWigaWiRQ iQ MiOiWaU\ aQd OccXSaWiRQaO SeWWiQgV´, Zhich ZaV 
pXbliVhed in Whe JoXrnal of Thermal Biolog\ 38 (2013): 305±310. 
 
23.  The Panel XnderVWandV WhaW Whe Arm\ promoWeV arm immerVion aV a 
beVW pracWice Zhich XniWV ma\ chooVe Wo implemenW. IW haV been VelecWiYel\ 
XVed dXring VWrenXoXV Wraining in XniWV like BaVic MiliWar\ Training CenWre, 
SpecialiVW CadeW School and Officer CadeW School. GiYen iWV docXmenWed 
effecWiYeneVV and accepWance b\ US and AXVWralian forceV, forceV, Whe Panel 
recommendV WhaW Whe SAF moYe WoZardV fXll-Vcale implemenWaWion of WhiV 
meaVXre.  
 
SeWWiQg USSeU H\dUaWiRQ LiPiWV 
 
24. EnVXring adeqXaWe h\draWion iV a ke\ meaVXre in Whe preYenWion of 
heaW injXrieV. The Arm\ placeV VWrong emphaViV on h\draWion and iV 
conVcienWioXV in iWV efforWV Wo enVXre WhaW VoldierV conVXme VXfficienW ZaWer 
before and dXring high inWenViW\ Wraining.  Special aWWenWion iV paid Wo firVW-
\ear VoldierV, Zho haYe hiVWoricall\ been VhoZn Wo be more YXlnerable Wo 
heaW injXrieV. TheVe VoldierV are VXbjecW Wo a more VWringenW h\draWion 
regime compared Wo Whe reVW of Whe Arm\.     
 
25. There iV, hoZeYer, Yer\ liWWle menWion of oYer-h\draWion, Zhich 
coXld alVo lead Wo injXr\ or deaWh. In conWraVW, all Whe foreign miliWar\ 
gXidelineV WhaW Ze reYieZed emphaViVe boWh oYer-h\draWion aV Zell aV 
Xnder-h\draWion.  For e[ample, NATO13 VpecifieV an Xpper limiW of 1.5 
liWreV of ZaWer per hoXr and 12 liWreV of ZaWer per da\ aV a VafegXard againVW 
ZaWer inWo[icaWion.  In addiWion, a VWXd\ coYering local long diVWance raceV 
foXnd WhaW Where Zere more caVeV of oYer-h\draWion Whan deh\draWion14, 
Zhich VXggeVWV a lack of aZareneVV of Whe dangerV of oYer-h\draWion.  The 
Panel Wherefore recommendV WhaW Whe Arm\ promXlgaWeV Xpper h\draWion 

                                         
13 NATO-TR-HFM-187, ManagemenW of HeaW and Cold SWreVV GXidance Wo NATO Medical PerVonnel. 
14 DeVmond Wei Tan. Bod\ MaVV ChangeV acroVV a VarieW\ of RXnning RaceV DiVWanceV in TropicV. 
SporWV Medicine ± Open; 2016: 1-8. 
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limiWV Wo raiVe aZareneVV WhaW drinking Woo mXch coXld alVo be dangeroXV 
and poWenWiall\ faWal15.  
 
RedXciQg BaUUieUV WR SeOf-ReSRUWiQg aQd SSeakiQg OXW 
 
26. The VafegXardV WhaW Whe SAF haV pXW in place ofWen depend on 
VoldierV Vpeaking oXW Zhen Whe\ haYe VafeW\ concernV.  The onXV iV alVo on 
Whem Wo VoXnd oXW if Whe\ or Wheir bXddieV are feeling XnZell.  While 
VoldierV are e[pecWed Wo Wake reVponVibiliW\ for Wheir oZn VafeW\, Panel 
memberV feel WhaW man\ VoldierV ma\ be relXcWanW Wo opW oXW for a YarieW\ of 
reaVonV. TheVe coXld inclXde indiYidXal YoliWion, peer preVVXre, coercion 
(perceiYed or real), fear of failing a coXrVe or deVire Wo aYoid Zeekend 
make-Xp Wraining.  The Panel¶V YieZ iV VXpporWed b\ Whe Arm\¶V finding 
WhaW man\ heaW injXr\ caVeV aroVe aV a reVXlW of oYer-]ealoXV VoldierV 
pXVhing WhemVelYeV be\ond Wheir limiWV. The Arm\ ZoXld need Wo addreVV 
Whe barrierV WhaW are diVcoXraging VoldierV from Velf-reporWing if Whe\ are 
feeling XnZell. More broadl\, Whe Arm\ VhoXld encoXrage a VafeW\ cXlWXre 
Zhere reporWing of VafeW\ concernV iV an indiYidXal and corporaWe 
reVponVibiliW\. The SAF coXld alVo learn from hoVpiWal programV WhaW 
incorporaWe SafeW\ Time-oXWV before eYer\ Wraining VeVVion and a Speak OXW 
proWocol Wo encoXrage jXnior VWaff Wo Yoice oXW VafeW\ concernV.  
 
EnVXring Earl\ RecogniWion and EYacXaWion 
 
RecRgQiViQg HeaW IQjXUieV EaUO\   
 
27. The Panel feelV WhaW earl\ recogniWion of heaW injXrieV iV Whe moVW 
imporWanW elemenW of oXr recommendaWionV. The Panel ZoXld like Wo 
emphaViVe WhaW commanderV, condXcWing VWaff and VoldierV all haYe ke\ 
roleV Wo pla\ in recogniVing and deWecWing VignV and V\mpWomV of heaW 
injXr\ in Wheir felloZ VoldierV. The\ VhoXld When Wake appropriaWe acWion Wo 
enVXre WhaW firVW aid iV rendered and caVXalWieV are eYacXaWed aV Voon aV 
poVVible. More aWWenWion VhoXld alVo be paid Wo oXWlierV Zho haYe difficXlW\ 
coping ZiWh VWrenXoXV acWiYiW\ and perVonnel ZiWh heaW injXr\ riVk facWorV.  
 
28. A change in Whe menWal VWaWXV of a caVXalW\ iV a ke\ manifeVWaWion of 
heaW VWroke. To aVVeVV Whe caVXalW\¶V menWal VWaWe, medicV are Wrained Wo XVe 
Whe GlaVgoZ Coma Scale (GCS)16. A GCS Vcore of leVV Whan 14 iV Whe 
criWerion for eYacXaWing a caVXalW\ Wo a medical faciliW\. While GCS iV an 

                                         
15 Garner JW. DeaWh b\ WaWer InWo[icaWion. Mil Med 2002 Ma\; 167(5): 432-4. 
16 The GlaVgoZ Coma Scale iV a Vcoring V\VWem XVed Wo deVcribe Whe leYel of conVcioXVneVV in a perVon 
folloZing a WraXmaWic brain injXr\. The GCS eVWimaWeV coma VeYeriW\ baVed on E\e Opening (4), BeVW 
Verbal ReVponVe (5) and BeVW MoWor ReVponVe (6) criWeria. A GCS Vcore of <14 ZarranWV immediaWe 
eYacXaWion of Whe caVXalW\. 
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accepWed Wool for field applicaWion, iW iV challenging Wo appl\ and Wime 
conVXming.  IW reqXireV Vomeone Wo make an iniWial deciVion Wo acWiYaWe a 
medic, Zho When haV Wo geW Wo Whe Vcene and eYalXaWe Whe caVXalW\.  ThiV 
coXld lead Wo dela\V in diagnoViV, WreaWmenW and eYacXaWion.  The Panel, 
Wherefore, recommendV inWrodXcing Whe AVPU17 Vcale, Zhich iV Vimple 
enoXgh Wo be WaXghW Wo commanderV and VafeW\ officerV Vo Whe\ can 
recogniVe VignV of heaW injXr\.   
 
29. The Panel alVo recommendV WhaW heaW crampV and heaW V\ncope 
VhoXld be recogniVed aV caWegorieV of heaW injXr\ and noW jXVW aV V\mpWomV.  
TheVe formV of heaW injXr\ are alread\ inclXded in Whe SAF-MOH Clinical 
PracWice GXidelineV 1/2010 and YarioXV foreign miliWar\ regXlaWionV. The 
US Marine CorpV, for e[ample, claVVifieV heaW crampV aV a W\pe of heaW 
injXr\ and preVcribeV WhaW affecWed VoldierV VhoXld VWop Wraining and VloZl\ 
re-h\draWe18.  The SAF VhoXld, likeZiVe, inclXde Whe V\mpWomV and 
WreaWmenW of heaW crampV and heaW V\ncope in PM-20 and TSR Chap 3.  
TreaWing WheVe formV of heaW injXr\ correcWl\ ZoXld poWenWiall\ redXce Whe 
nXmber of caVeV deWerioraWing inWo heaW e[haXVWion or heaW VWroke.  
 
30. IW iV difficXlW Wo accXraWel\ deWermine Whe degree of heaW injXr\ in Whe 
field.  IW iV, Wherefore, imporWanW for commanderV Wo err on Whe Vide of 
caXWion.  An\ caVXalW\ Zho iV noW fXll\ alerW or reVponding normall\ VhoXld 
be WreaWed aV a heaW injXr\ caVe.  Medical VWaff VhoXld be acWiYaWed qXickl\ 
Wo eYalXaWe him/her and iniWiaWe WreaWmenW. When in doXbW, VXVpecWed heaW 
VWroke caVeV VhoXld be eYacXaWed Wo a medical faciliW\ aV Voon aV poVVible, 
Vo Whe\ can receiYe fXrWher aVVeVVmenW and WreaWmenW.  
  
IPSURYiQg TePSeUaWXUe TakiQg iQ Whe FieOd  
 
31. PrecaXWionar\ WemperaWXre-Waking iV a VignificanW parW of Whe Arm\¶V 
heaW injXr\ managemenW V\VWem. The Arm\¶V WemperaWXre-Waking roXWine iV 
more VWringenW Whan ZhaW iV pracWiced in oWher armed forceV or in indXVWr\, 
and VhoXld VerYe Wo filWer oXW VignificanW nXmberV of poWenWial heaW injXr\ 
caVeV. SoldierV VhoXld, hoZeYer, be reminded WhaW WemperaWXre Waking mXVW 
be done properl\ in order Wo be effecWiYe.  
 
32. Once a heaW injXr\ haV occXrred, Whe moVW accXraWe Za\ Wo 
deWermine Whe caVXalW\¶V core WemperaWXre ZoXld be Wo meaVXre hiV recWal 
WemperaWXre.  AV WhiV ZoXld be impracWicable dXring field Wraining, Whe 
                                         
17 The AVPU Vcale (AlerW, ReVponVe Wo Verbal SWimXli, ReVponVe Wo Pain SWimXli and UnreVponViYe) iV a 
V\VWem Zhich iV WaXghW Wo healWhcare profeVVionalV and firVW aiderV on hoZ Wo meaVXre and record Whe 
caVXalW\¶V leYel of conVcioXVneVV. 
18 Marine CorpV Order 6200.1E, HeaW InjXr\ PreYenWion Program, deVcribeV Whe VignV and V\mpWomV of 
heaW crampV and preVcribeV WhaW affecWed VoldierV VhoXld VWop Wraining and VloZl\ drink aW leaVW one fXll 
canWeen.  
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Panel recommendV proYiding coYer medicV ZiWh W\mpanic WhermomeWerV, 
Zhich ZoXld proYide a more accXraWe aVVeVVmenW of a Voldier¶V core 
WemperaWXre Whan oral WhermomeWerV.  
 
33.  There haYe been callV from Vome memberV of Whe pXblic for Whe 
Arm\ Wo emplo\ Zearable Wechnolog\ Wo meaVXre a Voldier¶V YiWal VignV and 
Zarn againVW Whe onVeW of heaW VWroke. The Panel feelV WhaW Whe range of 
conVXmer ZearableV cXrrenWl\ aYailable in Whe markeW ZoXld noW be 
effecWiYe for meaVXring core WemperaWXre in e[erWional VeWWingV. The main 
XWiliW\ of VXch deYiceV ZoXld be Wo moniWor and improYe Voldier 
performance oYer Wime, raWher Whan Wo deWecW heaW injXr\.  
 
34. The Panel noWeV WhaW Whe Arm\ haV commiVVioned WZo VWXdieV 
inYolYing Whe XVe of Zearable Wechnolog\ Wo improYe heaW injXr\ 
managemenW.  The firVW iniWiaWiYe VeekV Wo accXraWel\ predicW all-caXVe injXr\ 
riVkV b\ XVing ZearableV Wo deWecW Vkin WemperaWXre, hearW raWe and changeV 
in hearW raWe. The Vecond VWXd\ VeekV Wo eVWimaWe bod\ core WemperaWXre 
XVing hearW raWe and cheVW WemperaWXre. If VXcceVVfXl, WheVe projecWV ZoXld 
help oYercome Whe cXrrenW VhorWcomingV of conVXmer ZearableV.  
 
ProYiding EffecWiYe Cooling Wo HeaW InjXr\ CaVXalWieV 
 
RefiQiQg CXUUeQW HeaW IQjXU\ TUeaWPeQW PURWRcROV 
 
35. The Panel ZoXld like Wo emphaViVe WhaW Whe WreaWmenW of heaW 
caVXalWieV inYolYeV Whree ke\ principleV, Zhich are: (1) rapid cooling of Whe 
bod\ core WemperaWXre aV qXickl\ aV poVVible; (2) VWabiliVing Whe caVXalWieV 
and eYacXaWing Whem Wo hoVpiWalV aV earl\ aV poVVible; and (3) conWinXed 
cooling of Whe caVXalWieV Zhile en-roXWe.   
 
36.  Bod\ Cooling UniWV (BCU) are cXrrenWl\ deplo\ed in 30 SAF 
medical cenWreV and are Whe main cooling modaliW\ for WreaWing heaW injXr\ 
caVXalWieV in Whe SAF.  The\ are alVo XVed in Whree reVWrXcWXred hoVpiWalV19.  
The Panel recommendV WhaW Whe SAF promXlgaWeV a VWandardiVed heaW 
injXr\ WreaWmenW proWocol Wo gXide MOV in XVing Whe BCU. The proWocol 
VhoXld arWicXlaWe Whe achieYemenW of reqXired WherapeXWic WargeWV VXch aV 
recWal WemperaWXre and blood preVVXre, and adYiVe MOV on Whe adYance life 
VXpporW meaVXreV WhaW mXVW be Waken concXrrenWl\ dXring cooling.  ThiV iV 
Wo preYenW a ViWXaWion in Zhich MOV, preoccXpied ZiWh Whe cooling proceVV, 
fail Wo recogni]e oWher life-WhreaWening condiWionV aVVociaWed ZiWh heaW 
VWroke (VXch aV Vei]Xre, airZa\ compromiVe or cardiac arreVW). The proWocol 

                                         
19 Singapore General HoVpiWal (SGH), Changi General HoVpiWal (CGH) and Ng Teng Fong General 
HoVpiWal (NTFGH). 
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mXVW alVo giYe clear inVWrXcWionV on Whe criWeria for eYacXaWion, Zeighing 
Whe balance beWZeen Whe achieYemenW of WherapeXWic WargeWV and poWenWial 
deWerioraWion of Whe affecWed VerYicemen deVpiWe beVW efforWV aW cooling.  
 
37. The Panel fXrWher recommendV a reYieZ of Whe BCU WreaWmenW 
proWocol WhaW haV been deVigned for Venior medicV and paramedicV Zhen 
Where are no MOV preVenW. The proWocol VhoXld inclXde clear inVWrXcWionV on 
eVcalaWion Wo Whe ne[W echelon ZhilVW Xndergoing cooling WreaWmenW; 
VecXring airZa\, breaWhing, circXlaWion (ABC); and emphaViV on earl\ 
eYacXaWion Wo hoVpiWal for fXrWher WreaWmenW.   
 
38. HQ MC VhoXld alVo clarif\ Whe procedXreV for rendering medical 
aid Wo female heaW injXr\ caVXalWieV. The SAF¶V firVW aid gXidelineV for heaW 
injXrieV inclXde remoYing all cloWhing leVV XndergarmenWV and appl\ing ice 
packV direcWl\ Wo Whe Vkin aW 6 YiWal poinWV (neck, armpiWV and groin).  AW 
medical cenWreV, Whe proWocol inclXdeV XVing a recWal WhermomeWer Wo 
meaVXre Whe caVXalW\¶V WemperaWXre.  Clarif\ing Whe WreaWmenW normV for 
female caVXalWieV and proYiding gXidance, if an\, on modeVW\ 
conVideraWionV ZoXld help redXce doXbW or heViWaWion on Whe parW of firVW-
aiderV and medical VWaff.    
 
39. The Panel recommendV WhaW HQ MC VeWV Xp formal eVcalaWion 
channelV Vo WhaW MOV can Veek gXidance and adYice from Venior SAF 
ph\VicianV Zhen handling medical emergencieV. ThiV iV Vimilar Wo Whe 
arrangemenW in Whe Emergenc\ DeparWmenWV of reVWrXcWXred hoVpiWalV, 
Zhere Venior ph\VicianV are aYailable 24/7 for conVXlWaWion.  For Whe SAF, 
Whe eVcalaWion channel coXld be in Whe form of a 24/7 on-call medical 
adYiVor\ hoWline, Zhich iV Vimilar Wo Whe arrangemenW alread\ in place for 
coYer medicV.  HQ MC coXld alVo look inWo Zorking oXW an arrangemenW 
ZiWh reVWrXcWXred hoVpiWalV for ciYilian docWorV Wo proYide addiWional adYice 
Wo aXgmenW Whe SAF¶V Venior medical VpecialiVWV.  
 
40. AfWer refining iWV heaW injXr\ WreaWmenW proWocolV, Whe SAF VhoXld 
engage Whe reVWrXcWXred hoVpiWalV Wo Zork oXW coordinaWing inVWrXcWionV for 
Whe WranVfer of caVXalWieV.  ThiV iV Wo faciliWaWe a VeamleVV WranViWion of 
paWienW care from Whe SAF¶V medical cenWreV Wo Whe hoVpiWalV¶ emergenc\ 
deparWmenWV.   
 
IQYeVWiQg iQ OWheU RaSid CRROiQg MeWhRdV 
 
41.  While Whe BCUV haYe VerYed Whe SAF Zell, reVearch VXggeVWV WhaW 
Where are neZer and more effecWiYe cooling meWhodV aYailable. The Panel 
recommendV WhaW Whe SAF VhoXld condXcW a fXll eYalXaWion of Whe folloZing 
meWhodV, ZiWh a YieZ Wo aXgmenWing or eYenWXall\ replacing Whe BCUV.  
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a.     Cold WaWer ImmerVion.  Cold WaWer ImmerVion (CWI) iV Whe 
cooling meWhod cXrrenWl\ adYocaWed b\ Whe US, UK and AXVWralian 
Armed ForceV. IW haV alVo been XVed aW large Vcale VporWing eYenWV, 
VXch aV maraWhonV, for on-ViWe cooling of heaW caVXalWieV before 
WranVfer Wo a medical faciliW\. A groXp of US emergenc\ and VporWV 
medicine e[perWV, comparing YarioXV cooling modaliWieV, foXnd WhaW 
CWI haV Whe higheVW docXmenWed cooling raWe for Whe reYerVal of 
h\perWhermia.20 

 
b.   Cooling SXiWV.  Wrap-aroXnd cooling VXiWV are anoWher effecWiYe 
Za\ Wo achieYe rapid cooling. TheVe VXiWV redXce core WemperaWXre 
b\ condXcWion, aV compared Wo Whe BCU, Zhich relieV mainl\ on 
eYaporaWion. A VWXd\ b\ a Weam of DSONL VcienWiVWV foXnd WhaW 
commerciall\-off-Whe-Vhelf porWable cooling V\VWemV VXch aV 
ThermoSXiW� (TS)21 and EMCOOLS Fle[.Pad�22 Zere VXperior Wo 
Whe BCU.23  OWher W\peV of Zrap-aroXnd VXiWV for rapid cooling 
inclXde CarbonCool24, a Zearable VXrface cooling deYice XVed in 
Whe emergenc\ deparWmenWV of SGH, CGH and NTFGH, aV Zell aV 
hoVpiWalV in Japan, SoXWh Korea, PhilippineV, India and Mala\Via. A 
fXrWher adYanWage of VXch VXiWV iV WhaW iW ZoXld be eaVier Wo moniWor 
and WreaW heaW caVXalWieV Zhile Whe\ are being cooled, aV compared 
Wo if Whe\ are Xndergoing BCU or CWI WreaWmenW. 

 
42. PorWable Cooling EqXipmenW.  The SAF VhoXld alVo look inWo 
inYeVWing fXrWher in porWable cooling eqXipmenW.  While Whe Vi[ ambXlanceV 
conWracWed Xnder Whe Emergenc\ AmbXlance SerYice (EAS) are eqXipped 
ZiWh EMCOOLS, Whe Vame leYel of WreaWmenW iV noW aYailable in SAF 
ambXlanceV and VafeW\ YehicleV.  WiWhoXW EMCOOLS, en-roXWe cooling 
ZoXld be done XVing ice packV, Zhich iV conVWrained b\ Whe limiWed bod\ 
VXrface area WhaW can be cooled.  The SAF coXld enhance en-roXWe cooling 
in iWV ambXlanceV and, poWenWiall\, on-ViWe cooling in Whe field aV Zell, if iW 
acqXireV more of VXch porWable cooling eqXipmenW.  ThiV ZoXld alVo alloZ 
HQ MC Wo conVider Vending heaW injXr\ caVXalWieV direcW Wo hoVpiWal, raWher 

                                         
20 LXke N BelYal. ConVenVXV SWaWemenW ± PrehoVpiWal Care of E[erWional HeaW SWroke. PrehoVpiWal 
Emergenc\ Care JoXrnal, Ma\/JXne 2018; YolXme 22, nXmber 3: 392-397. 
21 TS iV a paWenWed Zhole-bod\ VXiW deVigned Wo cool Whe bod\ Yia conYecWiYe-immerVion VXrface cooling. 
The V\VWem compriVeV an inflaWable moXld WhaW holdV a VXpine caVXalW\. Ice ZaWer iV circXlaWed WhroXgh Whe 
VXiW b\ a pXmp conWroller. 
22 EMCOOLS XWiliVeV Whe H\poCarbon� Wechnolog\ ± a paWenWed maWerial made Xp of graphiWe and ZaWer, 
and poVVeVV 58- and 15-fold greaWer Whermal condXcWiYiW\ Whan ZaWer and ice reVpecWiYel\. The laWe[ padV 
are non-Wo[ic and eaV\ Wo appl\ onWo Whe Vkin.  EMCOOLS e[WracWV heaW from Whe bod\ Yia condXcWion. 
23 PorWable Cooling S\VWemV for Emergenc\ AmbXlance SerYice ± DSO NaWional LaboraWorieV, D1 ProjecW 
ReporW daWed 5 Mar 15. 
24 CarbonCool, a non-inYaViYe VXrface cooling deYice Yia graphiWe-ZaWer filled padV in an inVXlaWing VXiW, 
iV XVed in Whe hoVpiWal¶V emergenc\ deparWmenW for rapid cooling of heaW caVXalWieV, achieYing cooling 
raWeV of 3.4ƕC/hoXr. 
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Whan Wo a medical cenWre for BCU cooling firVW. ThiV ma\ redXce dela\V in 
WreaWmenW, Zhile mainWaining cooling WhroXghoXW Whe WranVporWaWion period. 
 
CONCLUSION 
 
43. The SAF haV inYeVWed VXbVWanWial efforW and reVoXrceV WoZardV heaW 
injXr\ preYenWion and WreaWmenW. The reVXlWanW heaW injXr\ meaVXreV are 
generall\ VoXnd and aligned ZiWh preYalenW indXVWr\ and foreign miliWar\ 
pracWiceV.  There iV, hoZeYer, Vcope for fXrWher improYemenW and Whe Panel 
haV VXrfaced VeYeral recommendaWionV for Whe SAF¶V conVideraWion. We 
hope WhaW WheVe recommendaWionV Zill help Whe SAF fine-WXne iWV heaW injXr\ 
preYenWion meaVXreV, enVXre earl\ recogniWion and eYacXaWion of heaW injXr\ 
caVeV, and proYide caVXalWieV ZiWh more effecWiYe rapid cooling. 
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