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Background:!
The!goal!of!this!study!is!to!measure!the!impact!of!dispatcherJassisted!cardiopulmonary!resuscitation!on!
outJofJhospital!cardiac!arrest!(OHCA)!patients’!outcomes!in!a!pilot!region!of!Kuwait.!
!
Methods:!
This! is! a!before!and!after! study!with! a! control! group!of! adults!with!OHCA!who! activated! the!Kuwaiti!
emergency!medical!services!(EMS)!in!three!time!periods!(1st!JanuaryJ31st!October!2016,!21st!FebruaryJ
31st!May!2017!and!1st!JuneJ31st!December!2017).!Patients’!data!were!collected!from!Kuwaiti!EMS!archived!
data.! DispatcherJassisted! cardiopulmonary! resuscitation! (DACPR)! was! then! implemented! in! an!
intervention! region.! Meanwhile,! OHCA! patients! in! the! control! region! received! standard! Kuwaiti! EMS!
protocol! for! OHCA! incidences.! Primary! outcome:! survival! to! 30! days.! Secondary! outcomes:! OHCA!
recognition! rate,! CPR! instruction! rate,! bystander! CPR! rate! and! return! of! spontaneous! circulation.!
Multivariate!logistic!regression!analysis!was!used!to!compare!outcomes!between!groups!before,!during!
and! after! DACPR! implementation! in! the! intervention! region.! Binary! logistic! regression! was! used! to!
compare!outcomes!between!intervention!and!control!groups!during!two!study!periods:!during!and!after!
DACPR!implementation.!
!
Results:!
A! total!of!664!OHCA!cases! from! the!Kuwaiti!EMS!archived!data!were!extracted.!Of! these,!377!OHCA!
cases!met!the!inclusion!criteria!and!fell!within!the!proposed!study!periods.!There!were!80!cases!in!the!preJ
intervention!group,!78!in!the!intervention!group!and!219!in!the!postJintervention!group.!
!DACPR!was!found!to!be!a!complex!intervention,!requiring!a!cycle!of!implementationJ!evaluationJfeasibility!
and!development!to!ensure!its!implementation!in!the!Kuwaiti!EMS!during!the!postJintervention!period.!The!
comparison!between!groups!in!the!pilot!region!for!before,!during!and!after!DACPR!implementation!found!
that! the! survivalJtoJ30Jdays! rate! was! 29.2%! before,! 2.1%! during! and! .8%! after! (p! =0.001).! OHCA!
recognition!rates!were!20.8%!before,!2.1%!during!and!12.9%!after,!with!p!=!0.037.!CPR!instruction!for!the!
recognised!OHCA!cases!was!60%!before,!0%!during!and!80%!following!the!implementation!of!DACPR.!
The!comparison!between!the!pilot!and!control!regions!during!2017!was!documented`!survivalJtoJ30Jdays!
rates!of!1.1%!for!the!pilot!region!and!1.7%!for!the!control!region!were!found!(p!=.954,!OR=.93).!The!CPR!
instruction! rate!was!7.5%! for! the!pilot! region!and!2.5%! for! the! control! region! (p=.007,OR=13.26).!The!
bystander!CPR!rate!was12.7%!for!the!pilot!region!and!4.1%!for!the!control!region!(p!=!0.05,OR=3.40).!!
!
Conclusion!
DACPR!is!a!complex!intervention`!however,!it!was!implemented!in!a!pilot!region!of!the!Kuwaiti!EMS.!The!
DACPR!intervention!resulted!in!positive!impacts!on!the!Kuwaiti!EMS!system!operational!outcomes,!CPR!
instruction!rates!and!bystander!CPR!rates!in!the!pilot!region!in!Kuwait.!This!caused!the!activation!of!the!
early!OHCA!survival!links,!early!OHCA!recognition!and!early!CPR.!!
!
Keywords:!Emergency!Medical!Services,!DispatcherJAssisted!Cardiopulmonary!Resuscitation,!OutJofJ!
Hospital!Cardiac!Arrest,!Kuwait.!
!
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Definitions!and!Abbreviations!

!
Advanced!Emergency!Medical!Priority!Dispatch!(AEMPD)!

A!complex,!computerJbased!EMD!system!that!uses!callers’!responses!to!scripted!

questions!to!categorize!cases!into!numerical,!complaintJbased!categories!which!are!

further!assigned!a!priority!code!(Alpha,!Bravo,!Charlie,!Delta,!or!Echo)!based!on!

their!perceived!acuity.!

Agonal!breathing!

Gasping! respiration! or! an! abnormal! pattern! of! breathing! and! brainstem! reflex!

characterized! by! gasping! and! laboured! breathing,! accompanied! by! strange!

vocalizations!and!myoclonus.!Possible!causes!include!cerebral!ischemia,!extreme!

hypoxia!or!even!anoxia.!

Bystander!CPR!!

An!attempt!to!perform!basic!cardiopulmonary!resuscitation!(CPR)!by!someone!who!

is!not!part!of!an!organized!emergency!response!system.!!

!

Call!taker!!

A!call!handler!that!deals!with!emergency!calls!from!the!public.!The!call!taker!

makes!sure!that!the!right!help!gets!there!as!soon!as!possible.!

!

Cardiac!arrest!

Cessation! of! cardiac!mechanical! activity,! confirmed! by! the! absence! of! signs! of!

circulation.!

Cardiac!registry!!!!!

A! record! of! every! individual! who! has! presented! a! cardiac! arrest,! regardless! of!

aetiology.!Includes!patient's!demographic!data`!comprehensive!EMSJrelated!data`!

detailed!bystander!and!firstJresponder!activity,! including!the!use!of!an!automated!

external! defibrillator! (AED)/PAD`! as! well! as! preJ! and! inJhospital! treatment! and!

outcome.!!
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Coronary!event!!!!!!

Describes!a!condition!which!could! include!a!heart!attack,!angina,!acute!coronary!

syndrome!and/or!coronary!artery!bypass!surgery.!!

!

Cerebral!Performance!Category!(CPC)!
!

The!CPC!score!is!widely!used!in!research!and!quality!assurance!to!assess!

neurologic!outcomes!following!cardiac!arrest.!The!best!score!is!one,!which!

indicates!a!good!outcome,!and!the!worst!score!is!five,!which!indicates!brain!death. 

DispatcherJAssisted!cardiopulmonary!resuscitation!(CPR)!

DispatcherJassisted!CPR! involves! the!call! taker’s!delivery!of!simple!questions! to!

confirm!cardiac!arrest!and!giving!simple!instructions!to!initiate!handsJonly!CPR.!

!

Dispatch!Unit!

A!division!of!the!EMS!system,!where!reception!and!management!of!requests!for!

emergency!medical!assistance!occurs.!It!involves!two!broad!aspects:!call!taking,!

where!calls!for!emergency!medical!assistance!are!received!and!prioritized,!and!

controlling,!where!the!most!appropriate!ambulance!is!dispatched!to!the!

emergency.!

!

Emergency!Medical!Services!(EMS)!

A!system!that!provides!emergency!medical!care.!Once!it!is!activated!by!an!incident!

that!has!caused!serious!illness!or!injury,!the!focus!of!EMS!is!to!provide!emergency!

medical!care!to!the!patient(s).!

!

!

EMS!personnel!!

A!preJhospital!emergency!care!professional!who!provides!immediate!care!to!the!

critically!ill!and!injured."
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NonJshockable!

Heart!rhythms!that!are!associated!with!cardiac!arrest!and!do!not!need!an!

attempted!defibrillation!(asystole!and!pulseless!electrical!activity).!

 

Normalisation!process!model!

This!model!is!used!not!only!to!question!and!measure!the!effectiveness!of!the!

implemented!intervention,!but!also!!to!understand!the!workability!and!integration!of!

the!research!intervention!in!the!study!settings,!which!are!dynamic!and!complex.!

!

OutJofJhospital!cardiac!arrest!(OHCA)!

Cessation! of! cardiac!mechanical! activity,! confirmed! by! the! absence! of! signs! of!

circulation,!that!occurs!outside!of!a!hospital!setting.!

!

OutJofJhospital!cardiac!arrest!incidence!

! ! !!!!!!!!!!! The!total!number!of!outJofJhospital!cardiac!arrest!!events.!

!

OutJofJhospital!cardiac!arrest!survival!to!hospital!discharge!

The!patient!is!discharged!from!the!hospital!alive!after!cardiac!arrest!that!occurred!

outside!the!hospital.!

!

ProQA!!

A!guide!that!helps!guide!one!through!the!process!of!collecting!the!vital!information!

from!the!caller,!obtaining!the!patient's!status,!choosing!an!appropriate!dispatch!

level,!and!instructing!the!caller!with!medically!approved!protocols!until!the!

dispatched!units!arrive!at!the!scene.!

!

Return!of!spontaneous!circulation!(ROSC)!

The!return!of!any!spontaneous!palpable!pulse.!Does!not!require!a!specific!pulse!

duration.!
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!

Shockable!rhythms!!!

Heart!rhythms!that!are!associated!with!cardiac!arrest!and!need!attempted!

defibrillation!(ventricular!fibrillation/pulseless!ventricular!tachycardia).!

!

Signposts!!

! ! ! A!sign!that!acts!as!a!guide!or!indicator.!

!

!

Survival!event!!

ROSC!sustained!until!arrival!at!the!emergency!department!and!transfer!of!care!to!

medical!staff!at!the!receiving!hospital.!

!

TwoJtiered!EMS!systems!

!

Consist!of!two!types!of!providers,!basic!life!support!(BLS)!units!and!advanced!life!

support!(ALS)!units,!each!with!different!capabilities.!

!

!

Utstein!template!!

A!reporting!templates!which!has!been!used!extensively!in!published!studies!of!

cardiac!arrest,!enhancing!understanding!of!the!elements!of!resuscitation!practice!

and!facilitating!progress!towards!an!international!consensus!on!science!and!

resuscitation!guidelines.!

!

 
!

!

!
!

!

!

!

!

!
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Abbreviations!

AHA!!!!!!American!Heart!Association!

AED!!!!!!Automated!external!defibrillator!

A&E!! Accident!and!Emergency!Department!

AEMPD!Advanced!Emergency!Medical!Priority!Dispatch!

ALS!!!!!!Advanced!life!support!

ANOVA!Analysis!of!Variance!

BLS!!!!!!Basic!life!support!

CARES!Cardiac!Arrest!Registry!to!Enhance!Survival!

CBD!!!!!!CategoryJbased!dispatch!!

CCU!!!!!!Cardiac!Care!Unit!

CPR!!!!!!Cardiopulmonary!resuscitation!

CPC!!!!!Cerebral!Performance!Category!

DACPR!DispatcherJAssisted!Cardiopulmonary!Resuscitation!

DNR!!!!!Do!Not!Resuscitate!!

EMS!!!!!!Emergency!Medical!Services!

EMT!!!!!Emergency!Medical!Technician!

EMD!!!!!Emergency!Medical!Dispatch!

ILCOR!!International!Liaison!Committee!on!Resuscitation!!

IT!!!!!!!!!!!Information!and!Technology!Department!

ICU!!!!!!!!Intensive!Care!Unit!

mRS!!!!!!modified!Rankin!Scale!!

NHS!!!!!!National!Health!Service!!

OHCA!!!OutJofJhospital!cardiac!arrest!

OUD!!!!!!Operation!Unit!Director!

PAROS!Pan!Asian!Resuscitation!Outcomes!Study!

PAD!!!!!Public!access!defibrillation!

ROSC!!!Return!of!spontaneous!circulation!

SHARE!Save!Hearts!Arizona!Registry!and!Education!

!

!

!

!

!

!
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Chapter!One:!Introduction!
!
1.1!Background!of!the!Study!

!
OutJofJhospital!cardiac!arrest!(OHCA)!can!be!a!potentially!lethal!event!and!continues!to!cause!a!global!

burden!(Sasson,!2010).!Further,!while!the!OHCA!incidence!is!increasing!and!robust!systems!of!care!

are!rapidly!evolving,!the!majority!of!communities!do!not!achieve!optimal!survival!after!OHCA!incidences!

(Kim,!2017!and!McCarthy,!2018).!!

!! !The!cardiac!resuscitation!systems!revolution!started!more!than!40!years!ago!when!international!

cardiopulmonary!resuscitation!stakeholders!developed!an!outJofJhospital!cardiac!arrest!management!

strategy,!which!documented!minimal! improvement! in!OHCA!outcomes.!Since! then,!evidenceJbased!

periodic! amendments! have! formulated! the! “cardiac! arrest! chain! of! survival”.! This! chain! has! been!

recently!revolutionized!to!“the!revised!chain!of!survival”!(Deakin,!2018).!The!latest!study!on!the!chain!

of!survival!focused!on!the!specific!interventions!involved!in!each!link,!along!with!each!link’s!potential!

effectiveness!(Deakin,!2018).!The!analysis!of!the!effectiveness!of!the!links!showed!that!the!contribution!

of!each!of!link!diminishes!rapidly!as!OHCA!patients!go!through!each!link!(Deakin,!2018).!This!decreases!

the!number!of!patients!progressing!along!the!chain,!with!only!few!OHCA!patients!who!entered!the!initial!

links! surviving! through! to! the! last! link! (Deakin,! 2018).! Deakin,! (2018)! applied! different! formulas! to!

estimate!the!effectiveness!of!each!link`! the!early!OHCA!recognition!effectiveness!level!was!equal!to!

1.0.!the!early!CPR!effectiveness!level!was!.47,!the!early!defibrillation!effectiveness!level!was!.12!and,!

lastly,!the!postJresuscitation!care!effectiveness!level!was!found!to!be!equal!to!.12.!Although!increasing!

the!number!of!patients!progressing!at!all!links!is!essential!to!improving!survival,!Deakin’s!(2018)!revised!

presentation!of!the!survival!chain!suggests!that!improving!the!early!link,!early!OHCA!recognition,!is!the!

most!rewarding.!

One! recently! recognised! element! of! the! early! link! is! DispatcherJAssisted! Cardiopulmonary!

Resuscitation!(DACPR).!DACPR!is!an!unJignorable!element!in!the!latest!chain!of!survival,!according!to!

2018! American! Heart! Association,! UK! resuscitation! Council! and! the! Scottish! Government,!

Cardiopulmonary!Resuscitation!guidelines.!DACPR’s! benefits! outweigh! its! risks!due! to! its! ability! to!

increase! Bystander! CPR! rates! and! its! cost! effectiveness,! leading! to! these! recommendations!

(Vaillancourt!,!2007!and!Rea,!2003).!!

!

For!these!reasons,!cardiopulmonary!resuscitation!centres!of!excellence!in!the!United!States!and!Europe!

have!initiated!DACPR!and!introduced!many!advances!in!DACPR!programming!(Gardett,!2016).!Yet,!

the!impact!of!DACPR!on!OHCA!survival!is!not!known!(Numer,!2015).!This!is!due!to!the!contradictory!

results!of!published!studies!on!DACPR!(Bohm,!2011`!Song,!2014`!Tanaka,!2012!and!Bobrow,!2016)!

and,!sometimes,! incomplete! implementation!of!DACPR!(McCarthy,!2018).! In!EuReCa!ONE,!a!multiJ
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national! prospective! study! in! Europe,! the! proportion! of! DACPR! implementation! was! 30%! in! 21!

European!countries!(Grasner,!2016).!!

!

This! study! implemented! completely! an! upJtoJdate! DACPR! programme! in! a! region! of! Kuwait.! The!

researcher!wanted!to!identify!the!relationship!between!DACPR!and!OHCA!outcomes!and!resolve!the!

existing! conflict! surrounding! DACPR’s! impact! on! OHCA! outcomes.! Another! reason! behind!

implementing!DACPR!in!pilot!region!of!Kuwait!was!to! introduce!the!early! links!of! the!“cardiac!arrest!

chain!of!survival”!through!DACPR.!Kuwait!did!not!have!a!national!OHCA!outcome!improvement!plan!

prior!to!this!study.!

!

1.2!Significance!of!the!study!
!
It!is!envisaged!that!the!results!of!this!study!will!describe!comprehensively!the!impact!of!DACPR!on!OHCA!

outcomes!in!the!pilot!region!of!Kuwait.!The!results!will!also!be!useful!to!EMS!policyJmakers!in!planning!

their!OHCA!recognition!and!management!strategies!by!providing!supportive!evidence!for!DACPR.!!

The!exploration!of!DACPR! implementation! in!a!pilot! region!of!Kuwait,!which! involves!a!heterogonous!

population,!will!assist!in!identifying!DACPR!implementation!methods,!challenges!and!quality!assurance!

and!improvement!measures.!EMS!policyJmakers,!with!similar!populations,!and!EMS!system,with!similar!

settings,!can!use!the!study!results!to!guide!their!DACPR!implementation.!!

The!results!of!this!study!are!also!beneficial! in!terms!of!reflecting!DACPR!accuracy! in!detecting!OHCA!

cases.! Again,! EMS! policyJmakers! can! refer! to! the! study! results! during! their! DACPR! implementation!

evaluation.!!

Lastly,!call!takers!can!benefit!from!this!evaluation!in!that!it!helps!them!to!identify!what!to!expect!from!an!

application!of!DACPR!in!their!OHCA!calls,!including!caller!terminologies,!OHCA!call!challenges!and!call!

evaluation!metrics.!

!

1.3!Aims!of!the!study!
!
The!aims!of!this!study!are!to:!

!

1.! Describe!OHCA! incidence,!cardiac!arrest! features! (age,!gender,! location,!witnessed!arrest!and!

initial!rhythm)!and!Emergency!Medical!Services!(EMS)!resuscitation!practices!in!a!pilot!region!of!

Kuwait.!!

2.! Determine! the! impact! of! DispatcherJAssisted! Cardiopulmonary! Rsuscitation! (DACPR)! on! the!

outcomes!of!OHCA!in!a!pilot!region!of!Kuwait!in!terms!of!return!of!spontaneous!circulation!(ROSC)!

and!survival!to!30!days.!
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3.! Examine!DACPR!impact!on!the!following!outcomes:!OHCA!recognition!rate,!CPR!instruction!rate!

and!Bystander!CPR!rate.!

4.! Explore!the!challenges!of!DACPR!implementation!in!the!Kuwaiti!EMS!and!what!recommendations!

can!be!made!to!improve!the!operational!effectiveness!of!DACPR!in!Kuwait.!

1.4!Organisation!of!the!thesis!
!
This! thesis! consists!of! seven! chapters.! Chapter!One! outlines! the! aims!and! significance! of! the! study.!

Chapter!Two!explores!outJofJhospital!cardiac!arrest,!including!incidence,!the!significance!of!OHCA!to!EMS!

and! the!current!OHCA!recognition!and!management!strategies! in!the!metaphor!of! the!OHCA!chain!of!

survival.!This!chapter!also!explores!the!developed!EMS!systems’!approaches!to!enhancing!the!different!

links!in!the!OHCA!chain!of!survival!and!their!impacts!on!OHCA!survival.!The!present!differences!between!

the!Middle!East!and!the!North!American!and!European!centres!are!also!part!of!this!chapter!discussion.!

This! chapter! finishes! by! examining! OHCA! outcomes! in! the! context! of! the! updated! Utstein! reporting!

template.!!

!

Chapter!Three!provides!an!overview!of!one!element!of! the!OHCA!chain!of!survival,! i.e.,!DACPR.!This!

chapter!explains!the!reasoning!behind!DACPR’s!inclusion!in!the!OHCA!chain!of!survival.!The!most!recent!

methods! for!DACPR! implementation!are! discussed,! followed! by! a!description!on!DACPR!programme!

measurement! techniques.!The!published!DACPR!challenges!are!also!highlighted! in!this!chapter.! !The!

chapter!ends!with!analysing!the!current!evidence!on!DACPR’s!impacts!on!OHCA!outcomes.!!

!
Chapter!Four!discusses!the!methods!used!to!evaluate!DACPR’s!impact!on!OHCA!outcomes.!The!chapter!

outlines! the! aims! of! the! study! and! discusses! the! research! design,! including! the! intervention! used,!

implementation!strategies,!methods!of!data!collection,!sampling!procedure!and!data!analysis!techniques!

employed.!A!number!of!practical!aspects!of!DACPR!programme!evaluation!prior!to!its!implementation!will!

also!be!discussed.!Further,! a!DACPR! feasibility!assessment! for! the!Kuwaiti!EMS! is! included,!as! is! a!

discussion!of!the!methodological!approaches!used!in!evaluating!OHCA!outcomes.!The!chapter!concludes!

with!a!discussion!on!the!instruments!used!and!developed!for!the!study.!!

!

Chapter!Five! reports!on! the! findings!from!before!and!after!DACPR! implementation! in!a!pilot! region!of!

Kuwait.!The!findings!are!presented!in!relation!to!the!research!aims!and!research!questions.!This!chapter!

examines! the! impact!of!DACPR!on!OHCA!outcomes!by!outlining!a! comparison!between! the!before!–!

duringJJ!after!intervention!groups!in!the!pilot!region!and!another!comparison!between!the!pilot!and!a!control!

region.!

!

!
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Chapter!Six!discusses! the! findings! from! the!DACPR! implementation! in!a!pilot! region!of!Kuwait! in! the!

context! of! the! current! literature.! The! chapter! evaluates! DACPR’s! impact! on! the! pilot! region’s! OHCA!

patients’!outcomes.!Furthermore,!this!chapter!discusses!the!method!followed!in!DACPR!implementation,!

along!with!the!DACPR!level!of!implementation!in!the!pilot!region!of!Kuwait.!!Next,!DACPR!challenges!in!

Kuwait!EMS!are!investigated.!The!chapter!finishes!with!a!discussion!on!the!limitations!of!undertaking!an!

evaluation!of!this!kind.!

!

In! the! last! chapter`! Chapter! Seven,! the!author! outlines! the!overall! study! conclusion! and! a!number!of!

recommendations!identified!as!a!consequence!of!this!evaluation.!!

!

!

!

!

!

!

!

!
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!
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Chapter!Two.!!Out;of;hospital!cardiac!arrest:!Incidence,!
!!!!!recognition,!management!strategies!and!outcomes!

! !
! 2.1!Introduction!
! !

! OutJofJhospital!cardiac!arrest!(OHCA)!is!a!challenging!health!condition.!Since!1974,!when!the!

first!OHCA!management!strategy!for!cardiopulmonary!resuscitation!was!issued,!continuous!

international!efforts!to!issue!the!ultimate!OHCA!recognition!and!management!strategy!have!been!

put!forth!(Carveth,!1974).!Yet,!to!date,!OHCA!survival!rates!have!not!increased!substantially!in!

most!communities!(Sasson,!2010!and!McCarthy,!2018).!This!chapter!highlights!the!current!status!

of!OHCA,!the!significance!of!OHCA!to!EMS!and!the!adhered!to!international!and!regional!

recognition!and!management!strategies.!The!chapter!also!discusses!OHCA!outcomes!in!the!

context!of!the!updated!reporting!style.!!

! !
! 2.2!Out;of;hospital!cardiac!arrest!
! !
! Cardiac!arrest!is!defined!as!the!cessation!of!cardiac!mechanical!activity!that!is!confirmed!by!the!

absence!of!signs!of!circulation!(Mauri,!2016).!Clinically,!agonal!breathing!or!loss!of!

consciousness,!pulse!or!breathing!should!be!considered!symptoms!of!cardiac!arrest!until!proven!

otherwise!(Deakin,!2015).!Cardiac!arrest!can!occur!at!any!age`!however,!the!aetiological!factors!

differ!between!age!groups.!While!coronary!artery!disease!is!the!most!common!cause!of!cardiac!

arrest!among!adults!who!are!50!years!old!and!older,!cardiomyopathies!and!respiratory!failure!are!

the!underlying!causes!among!younger!age!groups!(Graham,!2015).!

!

! !

! Cardiac!arrest!is!a!sudden,!urgent!condition.!Without!swift!recognition!and!management,!it!will!

result!in!death.!It!can!occur!in!the!hospital,!as!an!inJhospital!cardiac!arrest!(IHCA),!or!outside!of!

the!hospital!as!outJofJhospital!cardiac!arrest!(OHCA).!OHCA!is!the!more!frequent!and!most!

challenging!of!the!two`!in!fact,!three!quarters!of!cardiac!arrests!take!place!outside!the!hospital!

environment!(Daya,!2015).!Moreover,!OHCAs!occur!unexpectedly`!up!to!50!percent!of!OHCAs!

are!the!first!sign!of!heart!disease!(Rea,!2003!and!McCarthy,!2018).!By!contrast,!most!IHCAs!are!

secondary!to!recognised!acute!respiratory!relapses,!with!or!without!cardiogenic!shock!and!with!

foreseeable!deterioration!noted!before!the!arrest!(Girotra,!2013).!Early!management!stages!for!

OHCAs!are!based!on!community!efforts,!whereas!multidisciplinary!resuscitation!teams!manage!

IHCAs,!including!physicians,!nurses!and!respiratory!therapists.!This!made!the!development!of!an!

approved,!inJhospital!Quality!Improvement!Resuscitation!Program!for!inJhospital!cardiac!arrest!

feasible.!InJhospital!programmes!are!structured!based!on!the!2015!American!Heart!Association!
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(AHA)!Guidelines!Update!for!Cardiopulmonary!Resuscitation!(CPR)!and!Emergency!

Cardiovascular!Care!(ECC)!(Kronick,!2015).!In!comparison,!a!similarly!viable!program!for!OHCAs!

is!still!evolving.!This!is!due!to!the!complex,!interplaying!elements!that!need!to!be!explored!and!

enhanced!in!OHCA!recognition!and!management.!!

!

! It!is!of!note!that!both!IHCAs!and!OHCAs!contribute!to!an!increasing!global!burden!of!mortality!

and!morbidity!that!impacts!strongly!upon!healthJcare!systems!(Haymana,!2015),!where!cardiac!

arrest!is!a!major!international!public!health!problem!estimated!to!be!the!cause!of!15!to!20!percent!

of!all!deaths.!Furthermore,!Taniguchi!(2012)!states!that,!after!cancer!and!heart!disease,!cardiac!

arrest!is!the!thirdJleading!cause!of!death!worldwide.!!

! !
! 2.2.1!Incidence!of!OHCA!

!
! !
! According!to!Berdowski!(2010),!the!global!incidence!of!OHCA!is!difficult!to!estimate.!Berdowski’s!

systematic!review!analysed!data!from!82!EMS!from!various!countries,!including!the!United!States,!

Germany,!the!Netherlands,!Austria,!Norway,!Finland,!Italy,!France,!England,!Japan,!Singapore,!

Taiwan,!Australia!and!New!Zealand!The!review!concluded!that!the!overall!global!average!incidence!

was!55!adult!OHCAs!of!presumed!cardiac!cause!per!100,000!personJyears.!There!was!a!tenJfold!

global!variation! in!OHCA!incidences,!with!North!America!reporting!the!highest!percentage!of!all!

rhythm!OHCA!cases.!!These!findings!were!confirmed!by!the!fiveJmultiJstate!heart!rescue!project!

(2017),!which!aimed! to!establish!an!OHCA!wideJbased! registry.!Diepen! (2017)! states! that! the!

United!States’!annual!OHCA!incidence!is!approximately!424,000!cases.!The!author!also!illustrated!

a! rising! incidence!of!EMSJattended!OHCAs!between!2011!and!2015!of!20%!each!year.!These!

incidences!are!anticipated!to!increase!with!an!ageing!population!(Fukuda,!2015).!The!incidence!of!

OHCA! is! also! high! in! Europe`! a! recent! crossJsectional! study,! which! included! 27! European!

countries,!reported!a!OHCA!rate!of!!84!per!100,000!(Grasner,!2016).!!

! !

Turning!to!more!regional!(Middle!Eastern)!OHCA!incidences,!Irfan’s!(2016)!retrospective!

study!on!EMSJattended!OHCA!in!Qatar!reported!an!incidence!of!23.5!per!100,000!personJyears!

of!presumed!cardiac!OHCAs.!Furthermore,!Qatar!and!the!United!Arab!Emirates!reported!cardiacJ!

related!mortalities!of!30%!(Qatar!Ministry!of!Public!Health,!2017).!The!State!of!Kuwait,!in!which!

this!study!took!place,!is!no!different!from!the!rest!of!the!Gulf!States!in!terms!of!health!statuses.!

However,! Kuwait! has! the!highest! cardiacJrelated!mortality! in! the! region!at! 46%! (World!Health!

Organisation,!2014).!This!cardiacJrelated!mortality!is!even!higher!than!the!global!cardiacJrelated!
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mortality!of!32%(Roth,!2015).!Yet,!to!date,!no!national!EMSJattended!OHCA!incidence!in!Kuwait!

has!been!reported.!

Collectively,!global!EMSJattended!OHCA!incidences!are!high.!Regionally,! there!are!high!

cardiacJrelated!mortalities,!yet!little!is!known!about!EMSJattended!OHCA!incidences.!This!explains!

the!current!regional!interest!in!measuring!and!improving!EMSJattended!OHCA!outcomes.!Given!

that!Kuwait!has! the!highest! cardiacJrelated!mortality! incidence! in! the! region,! it! is! important! for!

Kuwait!to!measure!EMSJattended!OHCA!incidences!before!developing!management!strategies!for!

OHCAs.!Part!of!the!proposed!study!is!devoted!to!pursuing!this!objective.!!

!

! !

! 2.2.2!Cultural!context!and!setting!

! !

! Cultural!context!

!
! !!!!!Kuwait! has! a! distinct! culture`! as! ‘do! not! resuscitate’! requests! do! not! exist! in! Kuwait,! EMS!

personnel!are! required! to!provide! resuscitation! to!every!cardiac!arrest!patient!unless! there!are!

evident! signs! of! death,! such! as! rigor! mortis! or! lividity.! Additionally,! as! no! distinction! is! made!

between!gender,!a!family!member!will!not!prohibit!male!EMS!personnel!from!resuscitating!a!female!

relative!during!cardiac!arrest.!Although!Kuwait’s!EMS!guidelines!are!based!on!the!North!American!

model,! they!also! include!specific!resuscitation! instructions!from!the!Ministry!of!Health!regarding!

female! resuscitation,!stating! that!male!EMS!personnel!should!not!expose! female!chests!during!

CPR.! This! aligns! with! the! Islamic! recommendation! to! preserve! female! dignity! at! all! times.!

Moreover,! there!remains!a!preference!in!the!community!for! female!health!professionals!to!treat!

female!patients.!However,!the!lack!of!female!EMS!personnel!means!that!this!is!not!always!possible,!

and!this!fact!is!well!understood!by!patients!and!their!families.!

! !

! Setting1
! 1
! !!!!!!Kuwait’s!population!is!heterogeneous,!comprising!1.191!million!Kuwaitis!and!2.57!million!nonJ

Kuwaitis!(Central!Statistical!Bureau!2011).!Kuwait!consists!of!six!provinces:!AlJAsimah,!Hawali,!

Mubarak!AlJKabeer,!AlJJahra,!AlJFarwanya!and!AlJAhmedi.!Hawali!Province!is!a!heterogeneous!

urban!area!with!192,778!Kuwaitis!and!480,132!nonJKuwaitis!(General!Population!Census!2011).!

As!the!ratio!of!Kuwaitis!to!nonJKuwaitis!(1:2.5)!is!representative!of!the!overall!ratio!in!the!country,!

the! selection! of! Hawali! province! as! the! intervention! site! ensures! sample! generalizability.! AlJ

Farwanya!Province!was!selected!as! the!control!site.!Although!heavily!populated,! its!population!
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demographics! are! similar! to! those! of! Hawali! Province.! Moreover,! there! is! an! evident! gender!

disparity!present!in!both!provinces.!The!reason!for!this!disparity!is!the!higher!rates!of!single!male!

immigrants! in! these! provinces! (Public! Authority! for! Civil! Information,! 2017).! Table! 2.1! shows!

demographic!data!for!AlJFarwanya!and!Hawali!provinces!for!the!year!2016.!

! !

! Table!2.1!Demographic!data!for!AlGFarwanya!and!Hawali!provinces!for!the!year!2016.!

!
2016! Hawali! AlJFarwanya!

! !
! Population!

served! 939,507! 1,169,302!
! !

!

Kuwaiti!

24%!

(227,913)! 20%!(234,359)!
! !

! NonJ

Kuwaiti!

76%!

(711,954)! 80%!(934,934)!
! !

!

Male!

55%!

(523,879)! 70.1%!(820,232)!
! !

!

Female!

44%!

(415,628)! 29.8%!(349,070)!
! !

! !

! Hawali! province! has! eight! ambulance! stations! with! 30! ambulances,! 65! Emergency! Medical!

Technicians!(EMTs)!and!24!paramedics.!AlJFarwanya!province!has!nine!ambulance!stations!with!

25!ambulances,!72!EMTs!and!15!paramedics.!The!EMS! level!of!service! is!equivalent! to!North!

America’s!Basic! and!Advanced! Life!Support! level.! The!Ministry!of! Health! EMS! is!a! twoJtiered!

system,!with!two!EMTs!for!each!of!46!ambulances,!and!one!EMT!and!one!paramedic!staffing!the!

remainder.!

! !

! Cardiac!arrest!calls!activate!initially!those!ambulances!that!are!geographically!nearest!to!the!

patient.! Cardiac! arrest! is! characterized! by! sudden! loss! of! consciousness! and! absence! of!

normal! respiration,!and! treatment! is! based!on! the!Kuwait!Ministry!of!Health!EMS!protocol.!

EMTs! are! trained! to! perform! one! cycle! of! CPR! at! the! scene! as! per! the! 2010!AHA! CPR!

guidelines,!with!a!30:2!compressionJtoJventilation!rate!while!using!bagJvalveJmask!ventilation!

and!defibrillation.!However,!the!protocol!states!that!EMTs!cannot!remain!at!the!scene!beyond!

one!CPR! cycle!and! rhythm!analysis!and! they!must! transport! the!patient! to! an!emergency!

department!while!continuing!to!perform!CPR!during!ambulance!transport!(Kuwait!Emergency!
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Medical!Services!Training!department!,2015).!

! Kuwait!has!a!single,!centralized!dispatch!centre!for!all!ambulance!services`!this!is!an!ArabicJbased!

system!which!receives!calls!for!EMS!and!interJhospital!transportation.!For!emergency!calls,!Kuwait!

follows!a!European!emergency!response!system.!The!emergency!phone!number!1J1J2!connects!

to! a! switchboard! that! locates! the! address! and! categorizes! the! requirement! as! police,! fire!

department!or!medical!assistance.!If!medical!assistance!is!needed,!the!call!is!forwarded!to!an!EMS!

call! taker!who!answers!the!call,!reconfirms!the!address!and!responds!by!activating!the!nearest!

ambulance.!All!call!processes,!including!the!medical!priority!dispatch!system,!are!in!Arabic.!Table!

2.2!describes!key!features!of!Kuwait’s!EMS.!!

! !

! The!average!number!of! calls! per! year! is! approximately!90,244,! including!9,427! cardiac! cases!

(Operation!Department!Annual!Report,!2013).!All!calls!are!taken!by!a!primary!call!taker!(usually!

an!accident!and!emergency!nurse!with!certified!emergency!medical!dispatch!training!as!per!the!

International!Academies!of!Emergency!Dispatch).!The!call!taker!first!locates!the!patient!and!then!

enters!a!primary! report! of! the!patient’s! complaint! into! the!ProQA!software!system! (Emergency!

Priority!Dispatch!version!12.1).!The!call!limit!is!2!minutes.!The!patient’s!details!are!then!transferred!

to!a!secondary!call!taker,!who!dispatches!the!nearest!ambulance!to!the!patient!location,!providing!

the!ambulance!crew!only!with!the!patient’s!primary!complaint!and!location.!

! !

! Table!2.2!Key!features!of!Kuwait!Emergency!Medical!Services!

Call!volume!in!2017!(incidence/1000!
inhabitants/year)!

139,751/1000!inhabitants/year!
!
All!calls!receive!an!ambulance!
!
!
All!calls!are!high!priority!
!
!
!
!
Electronic!
!
North!American!Emergency!Medical!Priority!
Dispatch!(ProQA!version12.1)!
!
!
Optional!
!
125!nurses!(73%),!47!EMTs!(26%),!3!
paramedics!(1%)!
!
1Jday!intensive!course:!DPCPR!SHARE!

Proportion!of!calls!resulting!in!ambulance!!
!

Index/dispatch!priority!tool!
!
!
!
!
Manual/electronic!use!of!Index!
!
Dispatch!Priority!tool!

!
Mandatory/optional!use!of!Index!
!
Call!taker!certification!and!education!
!
!
!
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!
!
Approximate!number!of!call!takers/24h!shift!
!

course!(70)!
!
25!call!takers/shift!
!
114,525!missions!
173!ambulances,!3!helicopters!!
!
11.3!minutes!
!
!
No!first!responder!system!
!
Not!installed!!
!
!
Paramedics!150!(25%),!!
EMTs!450!(75%)!
!
!

Ambulance!services!(2017!numbers)!
!
!
Mean!response!time!
!
!
First!responder!system!
!
Public!automated!defibrillator!
!
!
Certification!of!ambulance!providers!

! !
2.2.3!Significance!of!out;of;hospital!cardiac!arrest!for!emergency!medical!services!
!

! !

!!Measuring!the!quality!and!the!effectiveness!of!an!EMS!is!challenging.!The!Institute!of!Medicine!

(2016)!defined!quality!as!“the!degree!to!which!health!services!for!individuals!and!populations!increase!

the!likelihood!of!desired!health!outcomes!and!are!consistent!with!current!professional!knowledge”.!

The!Institute!also!described!the!six!dimensions!of!quality!care:!a!care!that!is!safe,!effective,!patientJ

centred,!timely,!efficient!and!equitable.!When!applying!this!to!an!EMS,!many!challenges!emerge,!

such!as!the!broad!range!of!medical!conditions!presented!to!the!EMS,!underJreporting!of!data,!lack!of!

uniformity!in!data!collection!and!lack!of!agreement!on!performance!indicators!(Alsayed,!2012).!

Hence,!EMS!leaders!recognise!the!need!to!identify!a!health!condition!that!is!timeJsensitive!and!can!

reflect!the!performance!of!all!EMS!elements.!!

!

! !

!OHCA!has!been!selected!as!the!most!appropriate!health!condition!to!test!the!integrity!of!an!EMS,!as!

it!is!timeJsensitive!and!can!reflect!all!elements!of!the!system’s!performance,!including!call!takers,!inJ

theJfield!EMS!personnel,!system!logistics,!readiness!of!equipment!and!reporting.!OHCA!outcome!

indicators!include!survival!to!hospital!discharge,!return!of!spontaneous!circulation!(ROSC),!

neurological!performance!and!bystander!CPR!rate.!Hence,!many!North!American!EMS!leaders!–!

including!centres!of!excellence,!Arizona!Health!Services!and!King!County,!Seattle!–!rely!on!OHCA!

outcomes!in!evaluating!their!organisations’!performances.!More!specifically,!witnessed!ventricular!
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fibrillation!outcomes!are!the!most!quantifiable!benchmark!of!these!services’!effectiveness!(Bobrow,!

2016).!Similarly,!a!study!in!Europe!aiming!to!describe!the!European!systems’!quality!of!structure,!
process!and!performance!chose!cardiacJrelated!symptoms!and!shortJterm!survival!after!cardiac!

arrest!as!the!study’s!endpoints!(Fischer,!2011).!The!European!Emergency!Data!Project!included!

EMS!centres!from!four!countries,!the!United!Kingdom,!Spain!and!Germany,!and!a!site!from!the!

United!States!for!comparison.!The!project!managed!to!obtain!many!EMS!performance!and!

effectiveness!indicators!by!selecting!OHCA!shortJterm!outcomes!as!the!study’s!endpoint,!including!

the!availability!of!health!professionals,!response!time,!EMS!utilisation,!EMS!demand!for!critical!

conditions!and!level!of!care!provided!by!the!EMS!(Fischer,!2011).!

!

!!Nationally,!Kuwait’s!EMS!system!was!certified!by!the!International!Organization!for!Standardization!

(ISO)!in!2006,!ensuring!that!EMS!standard!procedures!are!applied.!However,!ISO!did!not!obtain!or!

analyse!Kuwait’s!EMS!outcomes`!therefore,!it!was!an!inappropriate!tool!for!examining!the!quality!

and!effectiveness!of!Kuwait’s!EMS!system.!According!to!the!previously!discussed!literature,!a!more!

potent!quality!and!effectiveness!measurement!method!for!the!Kuwaiti!EMS!is!to!measure!Kuwait’s!

EMSJattended!OHCA!baseline,!along!with!its!recognition!and!management!strategies.!Part!of!the!

intent!of!this!study!is!to!identify!these!indicators,!which!will!be!the!first!to!reflect!Kuwait’s!EMS!

system’s!quality!and!effectiveness.!!

! !

2.3!Out;of;hospital!cardiac!arrest!recognition!and!management!

!

!

For!every!minute!that!elapses!after!cardiac!arrest!without!appropriate!intervention,!a!patient’s!chance!

of!survival!decreases!by!10%.!Immediate!cardiopulmonary!resuscitation!and!the!use!of!an!automated!

electrical!defibrillator!(AED)!can!more!than!double!a!patient’s!chance!of!survival!(American!Heart!

Association,!2013).!An!OHCA!is!timeJsensitive!and,!because!it!takes!place!out!of!the!health!services!

setting,!its!recognition,!management!and!outcomes!depend!totally!on!the!public.!Hence,!public!

awareness!of!OHCA!symptoms,!the!role!and!availability!of!DACPR,!and!optimal!CPR!techniques!are!

fundamental!aspects!needed!to!improve!an!OHCA!patient’s!chance!of!survival.!International!

cardiopulmonary!resuscitation!stakeholders’!continuous!research!has!revolutionised!the!“outJofJhospital!

cardiac!arrest!chain!of!survival”,!which!has!not!only!highlighted!the!public’s!role!in!OHCA!recognition!and!

management,!but!also!succeeded!in!revealing!other!interplaying!parties!(Neumar,!2015).!Fortunately,!

the!international!cardiopulmonary!resuscitation!stakeholders!cherish!their!public!role!and!the!need!for!

their!engagement!in!OHCA!management!and!recognition.!!This!will!be!elaborated!on!more!in!the!

following!section!on!the!OHCA!chain!of!survival.!
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! !

2.3.1.!Out;of;hospital!cardiac!arrest!chain!of!survival!

!

The!cardiac!arrest!chain!of!survival!sequences!the!resuscitation!process!by!calling!for!early!recognition!

and!calls!for!help,!early!CPR,!early!defibrillation!and!postJresuscitation!care.!The!(2018)!outJofJhospital!

cardiac!arrest!chain!of!survival!consists!of!six!steps,!as!illustrated!in!Figure!2.1.!Here,!the!current!

literature!suggests!the!need!to!improve!public!awareness!of!OHCA!symptoms,!CPR!“public!readiness’’!

and!OHCA!aftercare!to!enhance!the!OHCA!chain!of!survival!management!strategy!in!terms!of!its!impact!

on!OHCA!outcomes!(Scottish!government,!2018).!The!present!literature!also!demonstrates!that!a!

number!of!elements!structure!each!step.!In!fact,!some!elements!can!overlap!and!enhance!a!number!of!

steps.!Chain!of!survival!interpretation!and!application!has!been!modified!by!some!centres!in!the!United!

States!and!Europe!with!the!intention!of!making!drastic!improvements!in!the!chain!and!to!crystallise!new!

strategies!for!cardiac!arrest!recognition!and!management!(Hutin,!2017!and!King!County,!2018).!The!

focus!of!these!centres!is!on!generating!an!evidenceJbased!system!to!mend!OHCA!recognition!and!

management,!which!has!been!the!key!to!the!overall!improvement!in!their!cardiac!arrest!outcomes!

(Scottish!Government,!2018).!

!

! !
! Figure!2.!1!‘OHCA!chain!of!survival’.!Source:!Scottish!Government,!2018.!
! !

! 2.3.2!Centre;of;excellence!strategies!for!out;of;hospital!cardiac!arrest!

There!are!significant!disparities!in!OHCA!survival!rates!across!cities!in!the!United!States!and!Europe.!The!

overall!OHCA!survival!rate!in!the!United!States!is!less!than!6!percent!(Graham,!2015),!whereas,!in!Europe,!

it!ranges!from!2.6!to!9.9!percent!(Mauri,!2016).!Leading!United!States!medical!centres,!such!as!Seattle’s!

King!County!and!the!Arizona!State!Bureau!of!Emergency!Medical!Services!and!Trauma!System,!have!

reported!changing!outcomes!related!to!OHCA,!boosting!a!19%!survival!rate! in!2009!to!21%!percent! in!
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2013!and!an!8.9%!survival!rate!in!2007!to!14.4%!in!2012,!respectively!(Public!Health!Seattle!and!King!

County,!2014!and!Spaite,!2014).!!

Both!Seattle!and!King!County’s!systems!have!enhanced!the!early!links!in!the!chain!of!survival,!i.e.,!early!

recognition! and! early! CPR.! They! have! also! placed! great! emphasis! on! prehospital! care! and! highJ

performance!CPR,!as!well!as!on!cardiac!registries!(Resuscitation!Academy,!2013).!Similarly,!the!Arizona!

State!Bureau!of!Emergency!Medical!Services!and!Trauma!System!implemented!a!DACPR!bundle!in!its!

wellJprepared!community!and!subsequently!recorded!promising!OHCA!survival!rate!improvements!(9.1%!

to! 12.1%! in! one! year)! (Bobrow,! 2016).! The! Arizonian! EMS! is! an! evidenceJbased! and! communityJ

customised! system! which! has! chosen! to! adopt! many! unique! OHCA! recognition! and! management!

strategies,!including!an!exclusive!prehospital!care!protocol,!“cardioJcerebral!perfusion”.!!

! !

2.3.3!International!strategies!for!out;of;hospital!cardiac!arrest!recognition!and!management!

! !

OHCA! survival! rates! have! also! been! explored! in! Europe.! England’s! National! Health! Service! (NHS)!

reported! an! OHCA! survival! rate! increase! from! 7%! in! 2011! to! 8%! in! 2014.! The! NHS! correlated! this!

improvement!with!increased!community!engagement!in!OHCA!recognition!and!management,!but!also!with!

increased! focus! on! the! early! links! in! the! chain! of! survival,! namely,! early! recognition! and! early!CPR!

(Perkins,! 2015).! However,! unlike! in! the! United! States,! this! was! achieved! via! training! (British! Heart!

Foundation,!2011).!Similar!practices!were!utilized!by!the!Scottish!government!and!resulted!in!improvement!

in!OHCA!survival!to!30!days!from!6.2%!to!7.7%!over!12!months!(Scottish!Government,!2018).!The!Scottish!

government! reports! three! elements! behind! their! project! success:! a! cardiac! registry,! improving! EMS!

personal!data!reporting!(by!providing!electronic!tablets!for!inJtheJfield!data!reporting)!and!the!‘Save!a!Life!

for!Scotland’!public!campaign!(Scottish!Government,!2018).! In!Sweden,!the! increase!in!OHCA!survival!

rates!from!4.8%!in!1992!to!10.7%!in!2011!was!achieved!in!a!similar!manner!through!the!enhancement!of!

early! survival! links,! but!with! the!addition!of! early! defibrillation! through! a!wellJstructured! publicJaccess!

defibrillation!program!(Hasselqvist,!2015!and!Ringh,!2015).!In!the!same!vein,!a!region!of!the!Netherlands!

reported!a!high!OHCA!survival! to!hospital!discharge!rate!(43%)!for! the!period!April!2011!to!December!

2012,!which!was!accomplished!via!high!public!awareness!of!OHCA!symptoms!and!management!and!high!

postJcardiac!care!availability.!High!public!awareness!led!to!a!high!OHCA!witness!rate!(67%)!and!early!use!

of!AEDs!(39%).!Both!contributed!to!the!favourable!OHCA!survival!to!hospital!discharge!rate!(Boyce,!2015).!

Furthermore,!the! location!of!a!cardiac!centre! in!this!region!led!to!constant!advanced!postJcardiac!care!

availability.!

!
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The!most! important! lesson! learned! from! these!centres!of!excellence! is! the!need!to!build!a!healthcare!

system!on!evidenceJbased!practices,!including!the!application!of!a!chain!of!survival.!This!can!be!made!

possible!by!customising!the!early!links!and!applying!them!to!suit!a!given!community,!followed!by!periodic!

performance!measurements! and! strategy! amendments.! These! are! the! first! steps! towards! successful!

OHCA!recognition!and!management.!

! !

2.3.4!Middle!Eastern!strategies!for!out;of;hospital!cardiac!arrest!recognition!and!management!

!

There! is!an!undeniable!performance!gap!between!North!American!and!European!centres!and!Middle!

Eastern!health!care!systems! in!OHCA!recognition,!management!and!outcomes.!The! lack!of!evidenceJ

based!practices! in! the!Middle!East!has! resulted! in!a!4.8%!OHCA!survival! rate,!with!more!than!half!of!

patients!in!a!Beirut!retrospective!observational!study!being!discharged!with!a!poor!neurological!outcome!

(Alsayed,! 2017).!A! low! survival! rate! for!OHCA!patients!has!been! similarly! identified! in! a!prospective!

descriptive!study!conducted!by!a!university!hospital!in!Riyadh!(Bin!Salleh,!2015).!Similar!findings!relating!

to!Riyadh!have!been!previously!published,!including!a!retrospective!observational!study!on!a!sevenJyear!

OHCA!case!registry,!which!reported!a!5.1%!OHCA!survival!to!discharge!rate!(Conroy,!1999).!

!

In!contrast,! the!United!Arab!Emirates!took!part! in!the!multinational!Pan!Asian!Resuscitation!Outcomes!

Study!(PAROS)!prospective!cohort!trial.!In!the!first!phase!of!the!study,!completed!in!2011,!it!reported!a!

3%!survival!to!discharge!rate!with!overall!poor!neurological!outcomes!in!Dubai!(Ong,!2015).!In!the!second!

phase! of! the! study,! the!Northern!Emirates! joined!PAROS! (Batt,! 2016).! PAROS!Phase!2! focused! on!

implementing! a! unified! DACPR! protocol! and! registry! for! all! participating! countries! (Ong,! 2015).! The!

preliminary!results!of!the!oneJyear!cohort!study!reported!a!low!ROSC!rate!as!the!primary!OHCA!outcome!

(3.1%)! (Batt,!2016).!Batt!did!not!publish! the!survival! to!hospital!discharge! rate,!as! this! is! reserved! for!

publication!in!PAROS!Phase!2.!The!Northern!Emirates!National!Health!Services!followed!King!County’s!

dispatch!and!callJtaking!processes!in!OHCA!cases,!the!American!Heart!Advanced!Cardiac!Life!Support!

protocols!during!onJfield!interventions!and!PAROS!data!collection!processes.!Batt!(2016)!reasoned!that!

the!low!ROSC!rates!were!due!to!the!low!prevalence!of!early!EMS!activation,!low!rates!of!bystander!CPR!

and!the!poor!availability!of!publicJaccess!defibrillators.!

Qatar!also! joined!PAROS,!and! the!study’s! retrospective!preliminary! results! for! the! country!have!been!

published.!The!OHCA!survival!to!hospital!discharge!rate!in!Qatar!was!8.1%,!with!68%!of!surviving!patients!

discharged! with! a! good! neurological! outcome! (Irfan,! 2016).! Such! a! result! is! comparable! to!Western!

countries.!Qatar’s!EMS!is!a!threeJtiered!system!in!which!each!OHCA!call!receives!DACPR!according!to!

the!emergency!medical!priority!dispatch!system!and!causes!the!dispatch!of!supervisor,!ambulance!and!
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critical!care!paramedic!(CCP)!units!in!order!to!ensure!onJscene!advanced!cardiac!life!support.!!

It!is!evident!that!the!Middle!Eastern!region!has!begun!to!recognise!the!significance!of!cardiac!arrests!as!a!

public!burden!and! that! it!has! initiated!a!number!of!studies!on!OHCA,!following! the! international! trend.!

Although!the!Middle!Eastern!studies!identified!baseline!OHCA!characteristics,!the!absence!of!customised!

OHCA!recognition!and!management!strategies!led!to!low!OHCA!survival!rates!(3J8%).!Instead,!the!Middle!

Eastern! countries! have! implemented! updated! North! American! OHCA! recognition! and! management!

strategies,!regardless!of!their!own!community!structures!and!resource!availability.!This!could!explain!the!

low!OHCA!survival!rates,!except!in!the!case!of!Qatar,!which!has!comparable!rates!to!Western!countries.!

Qatar’s!higher!OHCA!survival!rates!are!due!to!its!very!advanced!EMS,!which!most!of!the!other!countries!

lack.!

!

Unlike!the!generic!strategies!adopted!by!the!rest!of!the!region,!the!proposed!study!develops!a!customised!

Kuwaiti!strategy!for!recognising!and!managing!OHCA!via!DACPR!implementation,!based!on!the!available!

resources!of!the!EMS!and!the!country’s!community!structures.!

!

!

2.4!Out;of;hospital!cardiac!arrest!outcomes!

!

In!the!1980s,!an!international!group!of!investigators!in!the!field!of!resuscitation!research!noted!a!lack!of!

common! nomenclature,! definitions,! and! consistency! in! scientific! reports! on! sudden! cardiac! arrest.! In!

response!to!these!problems,!the!first!Utstein!conference!on!resuscitation!research!took!place!at!the!Utstein!

Abbey!in!Stavanger,!Norway,! in!June!1990!(Idris,!1996).!The!conference!issued!the!first!framework!for!

data!reporting!in!resuscitation!research.!Repeated!revisions!of!the!Utstein!reporting!template!have!taken!

place! and! modifications! of! the! reporting! style! have! been! based! on! the! relevance,! significance! and!

practicality!of!the!collected!data!to!resuscitation!clinical!research.!This!section!will!give!an!overview!of!the!

updated!Utstein!template,!in!addition!to!the!intended!outcomes!for!this!study!(Perkins,!2015).!

!

2.4.1!Utstein;style!data!reporting!template!

!

According!to!the!updated!Utstein!template!(2015),!resuscitation!studies!should!assess!all!EMSJtreated!

cardiac!arrests!by!citing!the!primary!aetiology!(medical!or!nonJmedical).!The!updated!template!has!also!

divided!OHCA!data!reporting!into!the!following!domains:!system,!dispatch/recognition,!patient!variables,!

resuscitation! and! postJresuscitation! processes,! and! outcomes.! Each! domain! consists! of! core! and!

supplementary!elements,!as!elucidated!in!Figure!2.2!Core!elements!are!the!most! important!data!to!be!

captured.!In!this!study,!the!researcher!retrieved!Kuwaiti!data!for!all!of!the!OHCA!core!elements!except!for!
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neurological!outcome,!target!temperature!management!and!reperfusion!attempts!(the!omissions!were!due!

to!time!limits).!!

 

!   
! Figure!2.2!The!Utstein!template!domains!and!their!respective!core!and!supplementary!elements.!

Source:!Perkins,!2015.!

!

Furthermore,! the! updated! Utstein! template! specifically! restricts! nonJnumerical! data! to! the! following!

responses:!yes,!no,!unknown!or!not!recorded.!This!restriction!has!been!implemented!to!improve!the!clarity!

of! scientific! communication! and! the! comparability! of! scientific! investigations! (Perkins,! 2015).! The!

researcher!applied!the!updated!Utstein!template!reporting!style!in!this!study.!

!

2.4.2! Survival!to!hospital!discharge!

!

The!Utstein!update!(2015)!recommends!that!clinical!researchers!seeking!to!evaluate!OHCA!clinical!

outcomes!make!either!rate!of!survival!to!discharge!or!rate!of!survival!to!30!days!the!primary!clinical!

outcome! indicator.!As!mentioned!earlier,! the!global!OHCA!survival! to!hospital!discharge! rate! is!

approximately!7%!(Sansson,!2010),!while!the!Middle!Eastern!regional!OHCA!survival!to!hospital!

discharge!ranges!between!3!and!8.1%!(Ong,!2015!and!Irfan,!2016).!The!Kuwaiti!OHCA!survival!
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rate!to!30!days!is!not!known`!thus,!for!this!study,!the!survival!to!hospital!discharge!rate!will!serve!

as!the!primary!outcome!indicator.!!

!

! 2.4.3!Neurological!function!outcome!
! !

! Patients’! neurological! functions! are! evaluated! according! to! cerebral! performance! categories!

(CPCs),!the!modified!Rankin!Scale!(mRS)!or!the!Glasgow!coma!scaleJextended.!The!CPC!was!

the! most! widely! used! neurological! function! measurement! tool! after! successful! cardiac! arrest!

resuscitation! prior! to! the! Advisory! International! Liaison! Committee! of! Resuscitation’s! latest!

recommendations!in!the!Core!Outcomes!of!Cardiac!Arrest!in!Adults!2018!(Haywood,!2018).!!The!

CPC!is!a!fiveJpoint!scale!that!ranges!from!1!(good!neurological!performance)!to!5!(dead).!CPC!

scores!of!1!and!2!are!associated!with!favourable!clinical!outcomes,!while!CPCs!of!3!and!below!are!

associated!with! nonJfavourable!outcomes! (Cumin,!1991).! ! The!CPC!assessment!was! done!at!

hospital!discharge!using!the!adapted!evaluative!method,!i.e.,!hospital!notes,!physical!examination!

or! both.! There! are! no! published! studies! on! global! OHCA! favourable! neurological! outcomes.!

However,!from!the!literature!review,!the!rate!of!favourable!neurological!performances!(CPC!of!1!or!

2)!of!OHCA!patients!at!hospital!discharge!at!the!EMS!Centre!of!Excellence,!King!County,!was!high!

at!85%!(Phelps,!2013).!To!date,!the!United!Kingdom!has!not!recorded!the!rate!of!OHCA!favourable!

neurological! outcomes! (National! Cardiac! Arrest! Audit,! 2016).! In! the! Middle! Eastern! region,!

favourable!neurological!performance!rates!range!between!53!and!68%!(Alsayed,!2017!and!Irfan,!

2016).!These!details!have!been!provided!for!background!since!the!mRS!has!so!recently!replaced!

the!CPC!as! the! tool!of! choice! for!measuring!OHCA!patients’!neurological! functions! (Haywood,!

2018).!The!mRS!can!be!completed!via!direct!interview!of!the!OHCA!patient!or!caregiver,!review!of!

hospital!records!or!chart!review!by!a!health!professional!(Haywood,!2018).!

! !

! 2.4.4!Return!of!spontaneous!circulation!

! !

! The!Utstein!template!accepts!the!return!of!any!manually!detectable!pulse!from!a!major!artery!as!

evidence!of!ROSC,!regardless!of!its!duration.!According!to!Cummin!(1991),!ROSC!is!a!surrogate!

endpoint1!in!clinical!research.!This!is!not!the!case!in!the!recent!literature,!in!which!ROSC!has!

been!upgraded!to!a!primary!outcome.!This!is!because!of!ROSC’s!close!correlation!with!high!

OHCA!survival!rates!(Abraham,!2011).!Furthermore,!Chen!(2015)!believes!that!ROSC!is!more!

reflective!of!preJhospitalJcare!performance!than!survival!rates!to!hospital!discharge.!He!argues!

                                                
1"Surrogate!endpoint:!measures!that!are!not!of!direct!practical!importance!but!are!believed!to!reflect!
outcomes!that!are!important.!
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that!reliance!on!ROSC!to!assess!postJOHCA!events!eliminates!the!effect!of!hospital!care!and!

focuses!primarily!on!the!impact!of!preJhospital!care!on!OHCA!events.!Again,!no!singular!

international!ROSC!rate!has!been!reported,!but!the!ROSC!rate!at!the!EMS!Center!of!Excellence,!

King!County,!was!high!at!86%!(Ziv,!2011).!Meanwhile,!!the!Middle!Eastern!ROSC!rates!varied!

between!0.7!and!23.1%!(Alsayed,!2017!and!Irfan,!2016).!In!this!study,!the!investigator!will!

evaluate!ROSC!rates!in!a!region!of!Kuwait!as!a!primary!outcome!indicator.!

!

! !

!

! 2.5!Conclusion!

! !

! OutJofJhospital!cardiac!arrest!is!a!timeJsensitive,!mostly!lethal!health!condition.!The!global!average!

incidence!of!OHCAs!of!presumed!cardiac!cause!is!55!adults!per!100,000!personJyears.!Emergency!

medical! services! use! OHCA! recognition! and!management! strategies! and!OHCA! outcomes! to!

evaluate!their!overall!performance.!Currently,!OHCA!recognition!and!management!strategies!are!

symbolised!by!the!chain!of!survival,!while!OHCA!outcomes!are!survival!rates!to!hospital!discharge,!

neurological! performance! outcomes! and! the! return! of! spontaneous! circulation.! The! updated!

Utstein!reporting!template!recommends!including!all!these!outcomes!as!core!elements!in!OHCA!

clinical!research.!To!date,!the!global!OHCA!survival!to!hospital!discharge!rate!is!low!(7%)!(Sasson,!

2010).!High!OHCA!survival!to!discharge!rates!have!been!reported!in!some!regions!of!the!United!

States! and! Europe! (24.3%! and! 21.4%,! respectively)! (Boyce,! 2015`! Seattle! &! King! County!

Emergency!Medical!Services,!2015).!The!former!region!also!declared!high!rates!of!ROSC!(86%)!

and!favourable!neurological!outcomes!(85%)!(Ziv,!2011!and!Phelps,!2013).!Paying!closer!attention!

to! these!EMS!systems’!strategies! reveals!a!trend! towards!customising!OHCA!chain!of!survival!

recognition!and!management!elements!according!to!the!local!community!structure!and!resource!

availability.!!

!

! !

! Moving!to!the!Middle!Eastern!studies,!there!is!a!regional!trend!of!capturing!OHCA!characteristics!

and! adapting!Western!OHCA! recognition! and!management! strategies! to!Middle!Eastern!EMS!

systems.!This!has!resulted!in!low!OHCA!survival!to!hospital!discharge!rates!of!3J8%!(Ong,!2015!

and!Irfan,!2016),!low!ROSC!rates!of!0.7J23.1%!(Alsayed,!2017!and!Irfan,!2016)!and!low!favourable!

neurological!performance!outcome!rates!of!53J68%!(Alsayed,!2017!and!Irfan,!2016).!Only!Qatar!

has!OHCA!outcomes!comparable!to!those!of!the!United!States!or!Europe!due!to!an!EMS!system!

which!is!much!more!advanced!than!in!most!countries!in!the!region!(Irfan,!2016).!
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!

! !

! Kuwait!is!no!different!from!the!rest!of!the!region!in!term!of!health!status,!community!structure!and!

resource! availability.! In! fact,! Kuwait! has! a! cardiacJrelated! mortality! of! 46%! (World! Health!

Organisation,!2014).!Although!Kuwait’s!EMS!was!the!first!to!be!implemented!in!the!Middle!East,!

its!lack!of!evidenceJbased!practices!has!led!to!a!failure!to!capture!OHCA!characteristics!and!use!

OHCA!as!an!evaluative!tool!for!the!system’s!performance.!This!study!will!initiate!EMS!evidenceJ

based!practices!by!measuring!Kuwait’s!OHCA!baseline!and!outcomes.!This!should!reflect!Kuwait’s!

EMS! performance.! Moreover,! the! study! will! develop! an! OHCA! recognition! and! management!

strategy! in! the! form! of! an! updated,! customised! DACPR! appropriate! to! Kuwait’s! community!

structure!and!the!resources!available!to!the!EMS.!
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Chapter!Three:!Dispatcher;!Assisted!Cardiopulmonary!Resuscitation!!

3.1!Introduction!

DispatcherJassisted! cardiopulmonary! resuscitation! (DACPR)! entails! the! call! taker’s! delivery! of! simple!

questions!to!recognise!cardiac!arrest!and!simple!instructions!to!initiate!handsJonly!CPR!(Wasick,!2015).!

HandsJonly!CPR!is!CPR!without!mouthJtoJmouth!resuscitation.!It!is!recommended!for!use!by!people!who!

see!a!teen!or!adult!collapse!suddenly!in!an!outJofJhospital!setting!(American!Heart!Association,!n.d.).The!

2015!American!Heart!Association!Guideline!Update!for!Cardiopulmonary!Resuscitation!and!Emergency!

Cardiovascular! Care! indicates! that! DACPR! in! OHCA! resuscitation! is! beneficial! as! a! Class! 1!

recommendation! (the! benefits! greatly! outweigh! the! risks),! based! on! the! scale! established! by! the!

Consensus!on!CPR!and!Emergency!Cardiac!Care!Science!with!Treatment!Recommendations!(Neumar,!

2015).!Consolidating!DACPR!was!also!part! of! a! 2015! strategy!by! the!Scottish!Government! to! tackle!

cardiac!arrest,! per! the! latest!United!Kingdom!Resuscitation!Council! recommendations! (Deakin,! 2015).!

However,!many! aspects!of!DACPR’s! role! in! the!OHCA! chain! of! survival! in! terms!of! the! advantages,!

disadvantages,!implementation!methods,!efficacy!and!effects!are!yet!to!be!established.!This!uncertainty!

explains!why!DACPR!is!evaluated!repeatedly!in!the!current!literature.!The!present!study’s!literature!review!

revealed!that!more!than!30!studies!on!DACPR!were!published!in!2017!alone.!This!volume!indicates!that!

the! present! investigation! examines! an! area! that! is! of! current! interest.! Furthermore,! the! 2017! studies!

exposed! many! previously! unknown! aspects! concerning! DACPR! implementation! and! challenges.!

Therefore,! prior! to! proceeding! to! an! examination! of! DACPR,! it! is! necessary! to! highlight! the! current!

evidence:!the!reasons!for!including!DACPR!in!the!OHCA!chain!of!survival,!DACPR!implementation!and!

DACPR!effects!on!outJofJhospital!cardiac!arrest!outcomes.!Such!outcomes! include!survival! to!hospital!

discharge,! neurological! performance!outcomes,! return! of! spontaneous! circulation!and!bystander!CPR!

rates`!these!are!all!discussed!in!this!chapter.!

!

3.2!!!!!Reasons!for!including!DACPR!in!the!OHCA!chain!of!survival!

3.2.1! DACPR!effect!on!the!bystander!CPR!rate!

The!provision!of!bystander!CPR!more!than!doubles!an!OHCA!patient’s!chances!of!survival!(HasselqvistJ

Ax,! 2015).! The! best!method!by!which! to! increase!bystander!CPR! rates! in! communities! is! not! known!

(Graham,!2015)!since!the!rates!of!bystander!CPR!vary!greatly!among!communities,!ranging!from!between!

10%!to!65%!(Navarro!Patón,!2017).!The!idea!of!DACPR!was!first!conceived!in!the!early!1970s!to!improve!
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bystander!CPR!rates!(Graham,!2015).!DACPR’s!potential!to!improve!bystander!CPR!rates!is!evident!in!

the!current! literature!(Kronick,!2015).!A!systematic!review!by!Vaillancourt!(2008)!on!understanding!and!

improving!low!bystander!CPR!rates!concluded!that!DACPR!is!a!powerful!tool!for!improving!bystander!CPR!

rates.!Moreover,!a!randomised!clinical!trial!(Painter,!2014)!confirms!DACPR’s!ability!to!reduce!the!time!to!

initiation! of! bystander! CPR.! Two! other! quasiJexperimental! studies! have! come! out! in! favour! of! the!

application!of!DACPR!to!improve!bystander!CPR!(Vaillancourt,!2007!and!Stipulante,!2014).!Vaillancourt,!

(2007)!increased!bystander!CPR!rates!from!16.7%!to!26.4%!in!one!year!after!introducing!DACPR,!while!

Stipulante!(2014)!in!a!twoJyear,!beforeJandJafter!study!in!a!region!of!Belgium!documented!an!increase!in!

the!bystander!CPR!rate!with!the!use!of!DACPR!from!9.9%!to!22.5%.!In!addition!to!an!observational!cohort!

study!done!by!Wander!(2014)!in!King!County!in!the!US,!where!higher!bystander!rates!were!present!(52%),!

DACPR!was!able!to! improve!the!bystander!CPR!rate!by!only!2%.!Lastly,!a!retrospective!observational!

study!in!a!region!of!Arizona!carried!out!by!Lewis!(2013)!also!reported!DACPR’s!ability!to!enhance!!the!

bystander!CPR!rate!to!62%,!concurring!that!bystander!CPR!improves!as!a!result!of!DACPR.!More!recently,!

an!Italian!prospective!simulated!study!recruited!109!participants!to!examine!DACPR’s!ability!to!increase!

bystander!CPR!rates.!This!study!came! to! the!same!conclusion!that!DACPR! increases!bystander!CPR!

rates!(Savastano,!2017).!!!

With! regards! to! the! present! study,! there! was! one! attempt! made! to! enhance! the! Kuwaiti! community!

bystander!CPR!rate! in!2015.!A!national!bystander!CPR!campaign,!which!targeted!10%!of!government!

employees,! took! place! in! February! 2015.! To! the! best! of! this! researcher’s! knowledge,! there! were! no!

published!studies!on!bystander!CPR!rates!in!Kuwait!before!or!after!the!campaign`!therefore,!the!impact!of!

the!intervention!is!unknown.!This!study!establishes!bystander!CPR!rates!in!Kuwait!for!the!first!time.!The!

investigation! implements! DACPR,! which! is! known! to! improve! bystander! CPR! rates! and! examines!

DACPR’s!potential! to!enhance!bystander!CPR! rates! in! the!Kuwaiti! community.!The!study! is! therefore!

carried!out!on!the!regional!level!and!examines!early!links!in!the!chain!of!survival,!including!early!recognition!

and!early!CPR.!On!an!international!level,!the!study!adds!data!to!the!debate!on!the!extent!to!which!DACPR!

is!the!best!method!by!which!to!improve!bystander!CPR!rates.!This!is!because,!to!date,!no!other!links!in!

the!chain!of!survival!have!been!implemented!in!Kuwait.!Kuwait!is!a!blank!slate!in!this!respect!and!can!test!

DACPR’s!effect!on!bystander!CPR!rates.!

!

3.2.2! Benefits!and!risks!of!DACPR!

The! 2015! American! Heart! Association! Guideline! Update! for! Cardiopulmonary! Resuscitation! and!

Emergency!Cardiovascular!Care!indicates!that!DACPR!in!OHCA!resuscitation!is!beneficial!as!a!Class!1!
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recommendation! (the! benefits! greatly! outweigh! the! risks),! based! on! the! scale! established! by! the!

Consensus!on!CPR!and!Emergency!Cardiac!Care!Science!with!Treatment!Recommendations!(Neumar,!

2015).!This!is!mostly!based!on!White’s!(2010)!prospective!cohort!study.!The!author!reported!the!presence!

of! a! 50%! risk! of! incorrectly! diagnosing! patients! with! OHCA! during! DACPR.! Among! the! incorrectly!

diagnosed!OHCA!patients,! there! is!a!12%! risk!of! chest!discomfort! and!a!2%! risk!of! rib! fracture!when!

DACPR!is!administered.!Moriwaki’s!(2012)!observational!study!reported!similar!results,!and!the!author!

analysed!the!presence!of!potential!complications!in!OHCA!patients!who!underwent!bystander!CPR.!Very!

low!bystander!CPRJrelated!complications!were!observed:!11.5%!(3)!of!patients!suffered!complications!

(tracheal!bleeding,!minor!gastric!laceration!and!chest!pain).!Given!the!fact!that!bystander!CPR!doubles!to!

triples!the!OHCA!survival!rate,!and!given!DACPR’s!evident!ability!to!increase!the!bystander!CPR!rate,!it!

is!claimed!that!the!benefits!of!DACPR!outweigh!the!risks!to!patients!(Neumar,!2015).!More!recently,!a!

beforeJandJafter!study!in!Switzerland!(Plodr,!2016),!while!examining!DACPR’s!effect!on!OHCA!outcomes,!

documented!no!negative!outcomes!linked!to!handsJonly!CPR!in!incorrectly!diagnosed!OHCA!cases.!1

Moreover,!implementing!the!DACPR!protocol,!as!in!this!study,!has!been!identified!as!reducing!the!number!

of! incorrectly!diagnosed!cardiac!arrests!by!37%!(Hallstrom,!2000).!Additionally,! the!DACPR! launching!

process!exposes!the!degree!of!the!Kuwaiti!EMS’!sensitivity!in!detecting!OHCA!cases!in!Kuwait!for!the!first!

time!and!tests!the!effects!of!incorrect!OHCA!diagnosis.!The!last!point!is!significant!since,!other!than!that!

presented!by!Plodr!(2016),!evidence!regarding!the!effects!of!incorrect!OHCA!diagnosis!is!scarce!in!the!

literature.!

!

!!

3.2.3! DACPR!cost!effectiveness!

Another! reason! for! including!DACPR! in! the!OHCA! chain! of! survival! is! the!presence! of! growing! data!

regarding!DACPR’s!costJeffectiveness!from!the!EMS!databases!in!Seattle’s!King!County!and!the!State!of!

Arizona,!both!of!which!are! leaders! in!OHCA!survival! (Resuscitation!Academy,!2013),!as!well!as!other!

sources.!!In!the!United!States,!the!cost!per!yearJofJlife!saved!by!an!EMS!system!with!DACPR!is!2,834!

USD!versus!4,834!without!DACPR!(Valenzuela,1992).!More!recently,!a!prospective!observational!study!

(Dami,!2010)!has!verified!DACPR’s!superiority!as!a!costJeffective!tool!in!early!OHCA!recognition!over!the!

standard!Advanced!Emergency!Medical!Priority!Dispatch!System!(AEMPDS)!in!Switzerland.!Ng!(2017)!

also! highlighted! DACPR’s! ability! to! enhance! the! first! three! links! within! the! chain! of! survival! and! its!

importance!as!a!very!low!cost,!but!highly!effective,!means!with!which!to!raise!bystander!CPR!rates!in!an!

environment!with!limited!resources.!!Hence,!although!DACPR!alone!cannot!be!the!solution!for!the!high!
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cardiovascular!mortality! rates! in!Kuwait,! it!may!be!a! costJeffective! solution!with!which! to!establish!an!

OHCA!baseline!and!initiate!the!early!links!in!the!Kuwaiti!community,!i.e.,!early!recognition!and!early!CPR. 

!

3.3!DACPR!implementation!

Other! than! Ng! (2017),! the! EMS! databases! in! Seattle’s! King! County! also! recommended! DACPR!

implementation!in!EMS!systems!wishing!to!initiate!the!OHCA!chain!of!survival!with!limited!resources.!This!

is!because!the!King!County!EMS!views!DACPR!as!a! lowJcost!tool! that!has!an!impact! in!terms!of!lives!

saved! (Resuscitation!Academy,!2017).!The!Resuscitation!Academy!(2017)! (a! joint! training!programme!

administered! by! Seattle! Medic! One! and! King! County! EMS)! elaborates! further! by! disclosing! that,! in!

practice,!most!dispatch!centres!claim!to!have!dispatcherJassisted!CPR!protocols!in!place`!however,!they!

do! not! frequently! offer!CPR! instructions! to!bystanders.! This! is! confirmed!by! the! results! of! the! Italian!

Resuscitation!Council!national!survey!in!2017.!SeventyJnine!directors!of!EMS!centres!in!Italy!completed!

a! telephoneJbased! interview!regarding!DACPR! implementation! (Di!Marco,!2017).!The!survey! revealed!

that!instructions!for!DACPR!were!routinely!deployed!by!97%!of!the!EMS!centres,!although!it!was!included!

as! a! standardised! procedure! by! only! 58%! of! the! centres.! DACPR! included! chest! compression!CPR!

instructions! in!54%!of!EMS!centres!(Di!Marco,!2017).!Hence,!there! is!a! lack!of! transparency!regarding!

DACPR!implementation.!Moreover,!it!is!difficult!and!stressful!for!call!takers!to!determine!the!presence!of!

cardiac! arrest! and! provide! CPR! instructions.! Subsequently,! EMS! dedication! to! implementing! factual!

DACPR!in!their!systems!can!be!a!key!step!in! initiating!the!early!OHCA!chain!of!survival!and!hopefully!

improving!OHCA!outcomes.!

Although!DACPR!is!increasingly!recommended,!the!best!method!for!DACPR!implementation!is!not!known.!

In! 2016,! the! AHA! published! six! programs! and! five! performance! recommendations! for! DACPR!

implementation:!commitment!to!DACPR!by!both!the!emergency!communications!centre!and!the!dispatch!

centre!director,!!the!provision!of!training!and!continuing!education!in!DACPR!for!all!call!takers,!conducting!

onJgoing!quality!improvement!for!all!calls!in!which!a!cardiac!arrest!is!confirmed!by!EMS!personnel!and!in!

which! resuscitation! is! attempted,! communication! between! the!emergency! communications! centre! and!

responding!EMS!agencies!to!measure!implementation!and!effectiveness,!designation!of!a!medical!director!

to!issue!protocols!and!work!closely!with!the!responding!EMS!agencies,!and!recognition!for!outstanding!

performance! (Eisenberg,! 2017)! (performance! recommendations! are! ! discussed! in! Section! 3.3.2,!

Measuring!DACPR!programme!outcomes).!
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The! six! AHA! recommendations! provide! broad! guidance! to! EMS! systems! in! terms! of! DACPR!

implementation!methods.!There!was!no!further!elaboration!on!any!of!the!recommendations!by!the!AHA.!It!

was!only!in!2017!that!the!Resuscitation!Academy!published!an!explanation!of!the!AHA’s!recommendations!

for! DACPR! implementation! (Eisenberg,! 2017).! Table! 3.1! illustrates! the! Resuscitation! Academy’s!

explanation!of!the!AHA’s!recommendations!for!DACPR!implementation,!published!in!2017.!!

Table!3.1!Resuscitation!Academy’s!explanations! for!each!of! the!AHA’s! recommendations! for!DACPR!

implementation!

Programme!Recommendation!#1!!

Commitment!to!DACPR!!

!

•! The!emergency!communications!centre!
will!commit!to!providing!effective!DACPR.!

•! The!dispatch!centre!director!must!provide!
leadership!and!hold!the!staff!accountable!
for!implementation.!!

Programme!Recommendation!#2!!

Provision!of!training!and!continuing!
education!in!DACPR!for!all!call!takers!

!

•! Require!initial!training!for!100%!of!call!
takers!and!dispatchers.!Initial!training!will!
require!an!estimated!3–4!hours.!!

•! Require!onJgoing!continuing!education.!
This!will!require!2–3!hours!annually.!!

Programme!Recommendation!#3!!

Conduct!onJgoing!quality!improvement!(QI)!
for!all!calls!in!which!a!cardiac!arrest!is!
confirmed!by!EMS!personnel!and!in!which!
resuscitation!is!attempted!!

!

•! 100%!of!calls!in!which!resuscitation!is!
attempted!must!have!the!dispatch!call!audited!
for!QI!purposes.!!

•! The!QI!must!collect!key!time!intervals,!reasons!
for!nonJrecognition!of!cardiac!arrest!and!
reasons!for!delays.!!

•! Individual!QI!review!of!every!cardiac!arrest!call!
provided!by!the!supervisor!(or!designated!QI!
person),!including!helpful!feedback.!!

•! QI!reports!must!be!summarised!annually!and!
secular!trends!reported.!!

•! QI!reports!should!be!used!to!identify!training!
needs.!!

Programme!Recommendation!#4!!

Connection!to!EMS!agency!!

!

•! Close!engagement!with!the!EMS!agency!is!
required!to!link!data!from!dispatch!audio!with!
EMSJrun!report!data.!

•! Linkage!with!EMS!is!required!to!identify!the!
denominator!of!total!cardiac!arrest!cases!and!
the!percentage!of!all!cardiac!arrests!which!are!
recognised!as!cardiac!arrest!by!the!call!
taker/dispatcher.!!

Programme!Recommendation!#5! •! There!must!be!a!designated!communications!
centre!medical!director,!who!will!issue!the!
dispatch!protocols!for!DACPR!and!be!able!to!
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Designation!of!medical!director!!

!

work!closely!with!the!EMS!agency.!Ideally,!
there!should!be!a!combined!medical!director!
for!the!dispatch!centre!and!EMS!agency.!!

Programme!Recommendation!#6!

Recognition!of!outstanding!performance!

•! Call!taker!recognition!programme!for!
outstanding!performance!in!the!recognition!of!
cardiac!arrest!and!delivery!of!DACPR!
instructions.!!

The!Resuscitation!Academy!has!been!the!organisation!behind!the!success!of! the!King!County!EMS!in!

implementing! DACPR! for! more! than! a! decade.! The! Resuscitation! Academy! collects! OHCA! call! data!

continually,!analyses!it!and,!subsequently,!provides!evidenceJbased!recommendations!and!training!to!the!

King!County!EMS!staff!(Resuscitation!Academy,!2017).!This!led!to!a!substantial!growth!and!variation!in!

the!resources!available!to!the!King!County!EMS!system.!However,!the!organisation!of!OHCA!seen!in!King!

County!is!not!present!in!most!EMS!systems`!it!is!argued!that!the!AHA!recommendations!elaborated!on!by!

the!Resuscitation!Academy!are!only!feasible!for!EMS!systems!similar!to!that!of!King!County!(Eisenberg,!

2017).! Eisenberg’s! (2017)! analysis! of! Langlais’! (2017)! retrospective! study! findings! confirms! this.!

Eisenberg!(2017)!argues!that!some!AHA!recommendations!and!performance!metrics!are!unreliable.!This!

is!because!Langlais!(2017)!encountered!barriers!to!DACPR!in!approximately!26%!of!the!OHCA!calls!that!

activated! the! Arizona! EMS! system,! although! the! calls! were! handled! according! to! AHA! (2017)!

recommendations.!During!these!calls,!the!call!takers!could!not!overcome!these!barriers!when!adhering!to!

the!restricted!protocol.!Eisenberg!(2017)!interprets!these!findings!as!OHCA!calls!having!situational!factors!

and!unusual!circumstances!that!can!preclude!the!delivery!of!DACPR.!The!best!DACPR!implementation,!

therefore,!needs!further!shaping.!It!may!be!best!to!encourage!training!in!performance!rather!than!solely!in!

protocol!for!call!takers!and!laypersons.!!

Collectively,! the! AHA! recommendations! and! performance! metrics! provide! general! guidance! to! EMS!

systems!in!DACPR!implementation.!However,!due!to!the!variety!of!EMS!systems!and!OHCA!calls,!there!

is!no!single!DACPR!implementation!strategy!that!fits!all!EMS!systems.!It!is!therefore!necessary!to!review!

DACPR!implementation!methods!from!the!literature!before!examining!DACPR!in!Kuwait.!!

3.3.1! Methods!for!implementing!DACPR!

Implementation!of!DACPR!includes!two!steps!that!need!to!be!taken!by!the!EMS!call!taker:!recognizing!

OHCA!and!giving!the!caller!clear!CPR!instructions.!The!current!literature!describes!different!modalities!to!

ensure!these!steps!are!performed!successfully.!Some!authors!argue!that!DACPR!needs!to!be!joined!to!

other!instruments,!such!as!high!public!awareness,!to!have!a!fully!implemented!DACPR`!this!is!known!as!

a!‘DACPR!bundle’!(Bobrow,2016!and!Harjanto,!2016).!Others!view!DACPR!as!a!sole!tool!that!should!be!
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enhanced! by! different!EMS! strategies! (Bray,! 2009`! Berdowski,! 2011`! Tanaka,! 2012`!Song,! 2014! and!

Huang,!2017).!Also,!only!a! limited!number!of!writers!view!DACPR!as!EMS!recognition!of!OHCA!cases!

only!(without!giving!CPR!instructions)!or!as!a!partial!application!of!DACPR.!A!summary!of!three!modalities!

of!DACPR! implementation! follows:!DACPR! in!bundle,!DACPR!as!a!sole! tool!and!partial!application!of!

DACPR.!

!

!

i.! DACPR!in!bundle!

!In!a!DACPR!bundle,! different! joint! instruments!are!used! to!enhance! the! effect! of! DACPR!on!OHCA!

outcomes,!such!as!a!school!CPR!training!program,!public!mass!campaigns,!compulsory!CPR!certification!

when! issuing! vehicle! licenses,! and! so! forth.! It! is! widely! believed! that! DACPR! is! only! effective! in!

communities!with!high!CPR!awareness.!This!belief!is!based!primarily!on!a!King!County!press!release!that!

‘Bystander!CPR! rates! can! reach!70–80%! in! communities!with!wellJimplemented!community!CPR!and!

dispatcherJassisted!CPR!programs,!and!increased!bystander!CPR!rates!are!associated!with!a!threeJandJ

aJhalf!fold!increase!in!1Jyear!survival’!(Wu,!2017).!

This!outlook!explains!the!recent!European!trend,!seen!in!Germany,!Denmark!and!the!United!Kingdom,!to!

include!compulsory!handsJonly!CPR! training! in! school!programs!and/or!when! issuing!vehicle! licenses!

(Europa.eu,!n.d.`!Nolan,!2006!and!Perkins,!2016).!This!is!due!mainly!to!the!hypothesis!that!a!bystander’s!

previous!knowledge!of!CPR!can!enhance!a!call!taker’s!recognition!of!OHCA!and!enable!a!higher!quality!

handsJonly!CPR.!While! two!small,!simulated!trials!conducted!by!NavarroJPatón! (2017)!and!Savastano!

(2017)! in! the!current! literature!support! this!hypothesis,!another,!more! rigorous,!Korean!crossJsectional!

study!concluded!that!high!bystander!CPR!rates,!regardless!of!DACPR!implementation,!have!better!effects!

on! OHCA! outcomes! (Ro,! 2017).! Different! results! were! documented! in! Lee’s! (2017)! retrospective!

observational! study! in! Korea.! The! author! investigated! whether! CPR! awareness! in! a! community! is!

associated!with!recognition!of!cardiac!arrest,!CPR!instruction!given!by!the!call!taker,!and!bystander!CPR!

rates.!The!author!concluded!that!there!was!no!better!call!taker!OHCA!recognition!in!communities!with!a!

higher!CPR!awareness!level.!!However,!better!rates!of!bystander!CPR!and!CPR!instructions!by!call!takers!

were!found!in!communities!with!higher!CPR!awareness!levels.!

Collectively,!the!relationship!of!DACPR!to!public!awareness!is!not!yet!fully!understood,!according!to!the!

present! literature.!Most! countries! seem! to!have!drifted! from! implementation!of! the!DACPR!bundle! for!

several!reasons:!the!high!cost!(Swor,!2009),!long!periods!(Bobrow,!2016),!questions!over!whether!a!high!
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level!of!public!awareness!is!necessary!for!effective!DACPR!(Bobrow,!2016)!and!the!absence!of!a!best!

method!for!improving!public!awareness!in!the!literature!(Kronick,!2016).!

The!present!study’s!literature!review!of!DACPR!bundles!studies!their!effect!on!OHCA!outcomes.!These!

bundles!are!described!in!Table!3.2,!which!illustrates!three!different!joint!instruments!that!have!been!used!

to!enhance!the!effect!of!DACPR!on!OHCA!outcomes:!high!school!CPR!training!in!Japan!(Tanaka,!2012),!

a!public! campaign! in!Singapore! regarding!DACPR! (Harjanto,! 2016)!and!a! fiveJyear!public!mass!CPR!

training!campaign!in!Arizona!(Bobrow,!2016).!!

Two!of!these!studies!showed!the!DACPR!bundles!have!positive!impacts!on!OHCA!survival!(the!exception!

being!Harjanto,!2016),!Kuwait!needs!a!swift,! costJeffective! tool! to! initiate! the!early! links!of! the!OHCA!

survival!chain!and!identify!the!areas!most! in!need!of! improvement! in!the!chain.!The!implementation!of!

DACPR!bundles! in! the! three! reviewed!studies! ranged! from!1.5–6!years,!while!shorter! implementation!

periods!and!comparable!results!were!attained!with!DACPR!implementation!as!a!sole!tool.!The!latter! is!

from!a!discussion!in!the!recent!literature!of!various!implementation!techniques!that!use!DACPR!as!a!sole!

tool.
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Table&3.2!Various!joint!instruments!that!enhance!the!effect!of!DACPR!on!OHCA!outcomes&
No.$ Author$ Bundle$ Design$ Country$ Sample$ Year$ Results$
1$ Harjanto$ DACPR$(protocol,$1Bday$intensive$

training$and$QI$in$the$form$of$an$audio$
record$review)$
Dispatcher$Assisted$First$Responder$
(DARE)$programme$(educate$the$public$
to$follow$call$takers’$instructions)$

Before$and$after$ Singapore$ (2968)$
1820$cases$in$the$
BEFORE$period,$
475$cases$in$the$
RUNBIN$period$and$
673$cases$in$the$
AFTER$period$

2016$ The$survival$rate$of$
the$DACPR$group$
was$equal$to$that$
the$nonBBCPR$
group.$$
Best$survival$rates$
with$spontaneously$
initiated$$BCPR.$

2$ Bobrow$ Novel$protocols,$training$modules,$case$
and$systemBlevel$data$collection,$
reporting$and$feedback$to$individual$
health$care$professionals$
+$Cardiocerbralprefusion$(CCP)$
intervention$
+$$5$years$prior$to$the$study$BCPR$public$
awareness$campaign$

Before$and$after$ US$(Arizona)$ 2334$OHCAs$
$

2016$ DACPR$was$
associated$with$
better$OHCA$
survival$outcomes$
(9%$to$12%).$

3$ Tanaka$ (1)$Enforcement$of$a$uniform$telephoneB
CPR$manual$for$CCBonly$CPR$$
(2)$A$standard$educational$approach$on$
how$to$detect$and$recognise$OHCAs$with$
agonal$breathing,$emesis$and$anoxic$
seizure$as$well$as$an$impending$cardiac$
arrest$$
(3)$Behaviour$modification$for$call$takers$
(4)$Conferences$between$EMTs$and$call$
takers$to$resolve$discrepancies$in$their$
information$$
(5)$High$school$BCPR$training$campaign$

Before$and$after$$ Japan$ 4995$OHCAs$with$
resuscitation$
attempted$$

2012$ DACPR$improved$
BCPR$rates$and$
survival$outcomes$
(different$
resuscitation$
techniques$for$the$
before$and$after$
groups$can$be$the$
reason$for$better$
survival$results).$

*Notes:!BCPR=bystander!CPR@!EMT=emergency!medical!technician.!
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ii.# DACPR#as#a#sole#tool#

The$current$literature$examines$a$large$number$of$conceptual$models$of$DACPR$as$a$sole$tool.$This$is$

illustrated$in$Table$3.3.$The$reviewed$studies$adopted$various$strategies$during$DACPR$implementation.$

This$confirms$two$facts:$EMS$systems$implement$DACPR$on$the$basis$of$their$present$resources,$and$the$

search$for$the$best$strategy$by$which$to$implement$DACPR$is$an$onEgoing$process.$On$looking$closely$at$

their$implementation$methods,$there$are$three$main$strategies$by$which$DACPR$is$implemented$as$a$sole$

tool:$$

1.$ New$DACPR$protocol:$A$new$protocol$ for$recognition$of$OHCA$symptoms$and$handsEonly$CPR$

instructions$(Takahashi,$2018O$Wu,$2017O$Fukushima,$2017O$Plodr,$2016O$Hiltunen,$2015O$Sanson,$

2015O$Bray,$2011$and$Berdowski,$2009).$

2.$ Training$for$call$takers$on$DACPR$and$the$new$DACPR$protocol$(Viereck,$2017$and$Tsunayoma,$

2017)$

3.$ Training$for$call$takers$on$DACPR,$the$new$DACPR$protocol$and$quality$assurance$measures$(Ro,$

2017O$Hardeland,$2017O$Huang,$2017$and$Song,$2014).$

$
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Table&3.3!Studies(implementing(DACPR(as(a(sole(tool!

No.! Author! Intervention! Design! Country! Sample! Year! Notes!
1! Ro! Every!dispatch!centre!has!two!

levels!of!call!takers.!Primary!call!
takers!are!charged!with!
detecting!outCofChospital!cardiac!
arrests!and!handing!over!the!
call!to!medical!control!call!
takers,!who!provide!CPR!
instructions.!Most!primary!call!
takers!are!fire!fighters,!whereas!
medical!control!call!takers!are!
either!paramedics!or!nurses.!!
+!QI!(feedback!at!the!
organisational!level!and!by!
individual!call!taker)!
+!20!hours!of!continuous!
education!every!year!for!all!staff!
members!
+!electronic!DACPR!registry!!!!

Retrospective!
observational!

Korea!! 37,924!patients! 2017! No!public!automated!defibrillator!
(PAD)!in!Korea.!
Initial!DACPR!training!took!the!
following!form:!the!education!
programme!included!didactic!
sessions!for!dispatcherCassisted!
CPR,!interactive!skill!sessions!
and!direct!feedback.!More!than!
90%!of!call!takers!completed!the!
course!by!2011.!After!the!inCclass!
courses!were!delivered,!all!call!
takers!received!refresher!training!
through!a!WebCbased!selfC
learning!programme!that!was!
developed!by!the!Foundation!for!
International!Emergency!
Medicine!Education.!

2! Takahashi! The!call!taker!offers!CPR!
instruction!on!either!
spontaneouslyCinitiated!CPR!or!
compressionConly!CPR.!All!
conversations!are!electronically!
recorded!by!synchronised!radioC
controlled!watches.!

Retrospective!
observational!

Japan! 37,899!witnessed!
cardiogenic!outCofC
hospital!cardiac!arrests!
(OHCA)!
!

2018! !
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No.! Author! Intervention! Design! Country! Sample! Year! Notes!
3! Hardeland! Intervention:!!

(1)!Lectures!focusing!on!agonal!
breathing!and!interrogation!
strategy!!
(2)!Simulation!training!!
(3)!Structured!call!taker!
feedback!!
(4)!WebCbased,!telephoneC!
assisted!CPR!training!
programme!
!

BeforeCandC!
after!!
interventional!
study.!

Norway!(Oslo)! 561!OHCA!adult!
patients!

2017! !

4! Viereck!! Manned!with!medical!call!takers!
who!are!educated!paramedics!
or!registered!nurses!with!
experience!in!emergency!care!
and!have!received!six!weeks!of!
additional!training!in!emergency!
medicine!and!communication.!
Medical!call!takers!are!assisted!
by!a!categoryCbased!dispatch!
(CBD)!tool!via!priority!A,!the!
Danish!Index!for!Emergency!
Care.!

Retrospective!
observational!

Denmark! 548! 2017! High!level!of!public!
awareness:!!
•! Life!Saver!and!AED!

training!is!mandatory!in!
elementary!schools!and!
when!an!individual!
obtains!a!driver’s!
license.!!

•! Approximately!300,000!
lay!people!are!educated!
in!BLS!and!AED!and!
use!them!annually.!

Advanced!EMS!!!!
system!Mobile!Critical!Care!
Unit!+!call!takers!directing!
the!lay!person!to!the!
nearest!AED.!

5! Wu! Not!reported! Prospective!
observational!

Taiwan! 243!OHCA!
patients!

2017! !
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No.! Author! Intervention! Design! Country! Sample! Year! Notes!
6! Takyu!

!

Not!reported.! Retrospective!
observational!

Japan!

!

277,957! 2017! !

7! Wu! Dispatch!centres!with!protocols!
based!on!AHA!guidelines!that!
provide!compressionConly!CPR!
instructions!for!adult!arrests!of!
presumed!cardiac!origin.!

Retrospective!
observational!

US!(Arizona)! 2310! 2017! !

8! Fukushima! Predefined!protocol!(chest!
compressionConly!for!untrained!
CPR,!and!30!chest!
compressions:2!breaths!
instructions!for!trained!BCPR).!

Prospective!
observational!

Japan! 688! 2017! !

9! Tsunayoma!
!

Protocol!and!call!taker!training!
(seven!hours!on!OHCA!call!
handling)!

BeforeCandC
after!study!

Japan! 532! 2017! !
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No.! Author! Intervention! Design! Country! Sample! Year! Notes!
10! Huang! 1)!SHARE!protocol!!

+!A!duty!nurse!was!available!from!
8:00!am!to!10:00!pm!on!weekdays.!
During!these!hours,!the!duty!nurse!
provided!medical!instructions!on!the!
telephone!whenever!the!call!takers!
identified!a!critical!case.!When!the!
nurse!was!not!available,!the!call!takers!
provided!phone!instructions.!
+!QI!in!the!form!of!an!education!and!
training!programme.!A!1Cday!training!
course!for!all!call!takers,!including!a!
didactic!portion!and!practice!drills!for!
different!scenarios,!designed!to!teach!
the!new!protocol.!
2)!
Monthly!debriefing!meetings.!A!medical!
director!reviewed!randomly!selected!
samples!of!audio!recordings.!The!
performance!levels!of!the!call!takers!
and!their!degrees!of!compliance!with!
the!protocol!were!assessed.!The!
medical!director!debriefed!all!call!
takers!about!their!performance!with!
respect!to!identifying!cardiac!arrests!
and!providing!DACPR.!
3)!
Commendations.!The!final!part!of!the!
plan!was!implemented!by!merit!
citations!whenever!an!OHCA!patient!
experienced!ROSC!and!whenever!an!
OHCA!patient!survived!with!a!
successful!DACPR.!This!not!only!
increased!the!call!takers’!morale,!but!
also!had!positive!effects!on!their!
annual!performance!appraisal!scores.!!

BeforeCandC!
after!study!

Taiwan! 130! 2017! !
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No.! Author! Intervention! Design! Country! Sample! Year! Notes!
11! Song!

!
DACPR!protocol!!
+!Quality!assurance!!

Double!preC
test,!single!
postCtest!

Korea! 8144!patients! 2014! !

12! Plodr! New!protocol! BeforeCandC!
after!study!

Switzerland! 152!call!recordings!
with!DACPR!were!
evaluated!in!period!
1!and!174!in!
period!2!

2016! !

13! Bray! New!protocol! BeforeCandC!
after!study!

Australia!(Melbourne)! 3121! 2011! Old!bystander!practice!
(2:30)d!Melbourne!is!threeC
tiered:!!
(1)!AdvancedClifeCsupport!
(ALS)!–!Crews!are!
comprised!of!paramedics!
who!have!some!advanced!
life!support!skills!(laryngeal!
mask!airway,!intravenous!
epinephrine)d!!
(2)!Mobile!intensive!care!
ambulance!(MICA)!
paramedics!who!are!
authorised!to!perform!
endotracheal!intubation!
and!administer!a!wider!
range!of!medicationsd!!
(3)!BasicClifeCsupport!
trained!fireCfighters!
equipped!with!AEDs!
dispatched!as!part!of!a!first!
responder!programme.!!
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No.! Author! Intervention! Design! Country! Sample! Year! Notes!
14! Hiltunen!

!
New!protocol! Secondary!!

prospective!
observational!
study!

Finland! 299! 2015! !

15! Sanson!! New!protocol! ! ! ! 2015! !
16! Berdowski! New!protocol! Retrospective!

observational!
Netherlands! 508!! 2009! Random!sample!audio!call!

record!review.!!
!
!
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Although( DACPR( was( implemented( primarily( through( changing( the( protocol( for( recognizing( OHCA(

symptoms( and( giving( CPR( instructions,( recent( researchers( adapted( different( quality( assurance( and(

improvement(measures(during(their(implementation(processes((Ro,(2017E(Hardeland,(2017E(Huang,(2017(

and(Song,(2014).(This(reflects(two(issues:(the(potential(challenges(associated(with(call(takers’(adherence(

to( the(new(DACPR(protocol,( and( the( significance(of( highNquality(DACPR.(Although( there( is( no( single(

definition(of(highNquality(DACPR,(the(general(features(are(discussed(in(Section(3.3.2,(Measuring(DACR(

outcomes.(

Collectively,(DACPR(with(highNquality(measures( is(the( latest( trend(in(using(DACPR(as(a(sole(tool((Ro,(

2017E( Hardeland,( 2017E( Huang,( 2017( and( Song,( 2014).( The( exploration( of( the( best( DACPR(

implementation(strategy(is(an(onNgoing(process.(Moreover,(EMS(systems’(new(trend(is(to(select(a(DACPR(

implementation( strategy(on( the( basis( of( their( given( resources.(Subsequently,(EMS( systems(with( very(

limited(resources(may(well(ask(whether(partial(implementation(of(DACPR,(in(the(form(of(OHCA(recognition(

only,(can(be(an(efficient(tool.(This(is(discussed(in(the(following(section.(
(
iii.# Partial#Application#of#DACPR#

Without(sufficient(OHCA(recognition(rates(by(EMS(systems,(OHCA(outcomes(cannot(be(improved((Moller,(

2016).(Call( takers(must( swiftly( and(accurately( recognise( cardiac(arrests( in(order( to(dispatch( the(EMS(

personnel(as(quickly(as(possible.(However,(it(is(not(known(what(effect(reliance(on(only(OHCA(recognition(

without(CPR(instruction(might(have(on(OHCA(outcomes.(This(is(because(two(retrospective(observational(

studies((Sanson,(2016(and(Axelsson,(2010)(reported(contradictory(results.(In(a(study(conducted(in(Italy,(

Sanson((2016)(attempted(to(identify(the(weakest(links(in(the(chain(of(survival.(He(found(no(better(survival(

rates( in(OHCA(patients(who(were( identified(by(a(dispatch(centre.(Axelsson( (2010),(however,( reported(

better(outcomes(were(associated(with(correct(OHCA(recognition(and(CPR(instructions(by(call(takers( in(

Sweden((see(Table(3.4).(Hence,(despite(the(scant(evidence(regarding(partial(application(of(DACPR,(one(

can(conclude(that(eliminating(CPR(instructions(from(DACPR(is(not(an(acceptable(practice.(EMS(systems(

should(conform(to(the(AHA’s(latest(DACPR(guidelines,(which(include(both(OHCA(recognition(and(handsN

only(CPR(instructions((Kleinman,(2015).(
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Table!3.4:!Studies!with!partial!applications!of!DACPR!

No.( Author( Recognition(
Scheme(

Design( Country( Sample( Year(

1( Axelsson(
(

The( dispatch( of(
ambulances(
based( on( an(
OHCA( coding(
system( rather(
than(symptoms((

Retrospective(
observational(

Sweden( 250( 2010(

2( Sanson(
(

ColourNcoding(
system( in( which(
OHCA( cases(
labelled(red(are(a(
highNpriority( call(
with( the( least(
response(time(

Retrospective(
observational(

Italy( 264( 2016(

With(regards(to(the(current(study,(DACPR(has(been(modified(continually(to(meet(the(available(resources(

of( the(Kuwaiti(EMS(system(and(Kuwait’s(distinct(culture.(Efforts( to(ensure(high(quality(are(made,(and(

DACPR(is(implemented(in(the(form(of(a(sole(tool,(with(training(for(call(takers,(a(new(DACPR(protocol(and(

quality(assurance(and(improvement(measures.(

3.3.2# Measuring#DACPR#programme#outcomes#

i.# Programme#level#

In(2016,(the(AHA(recommended(four(DACPR(performance(metrics:(percentage(of(OHCA(cases(correctly(

identified(by(the(call(taker,(percentage(of(correctly(identified(OHCA(cases(that(were(deemed(recognizable(

versus(those(that(were(not(because(of(complicating(factors((e.g.,(language(barriers,(caller(hangNups,(CPR(

already(in(progress),(percentage(of(victims(who(received(DACPR,(median(time(between(a(911(call(and(

recognition(by(the(call(taker(of(cardiac(arrest(and(median(time(between(911(call(and(first(TCPRNdirected(

chest( compressions( (Eisenberg,( 2017).( However,( little( is( known( about( the( benchmark( criteria( for( a(

successful(DACPR(programme.(The(Resuscitation(Academy((2017),(Viereck( (2017)(and(Moller( (2016)(

established( the(optimal(DACPR(sensitivity( to( recognise(OHCA(cases.(This(confirms( the(use(of(OHCA(

recognition( rate( as( a( DACPR( programme( success( benchmark( and( is( in( line( with( the( AHA( (2016)(
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recommendations.(Others( believe( that( acheiving( exact( outcomes( to( spontaneouslyNinitiated( bystander(

CPR(should(be(the(DACPR(programme(success(benchmark((Rea,(2001).(

#

a)# OHCA#recognition#rate#

A(recognition(rate(of(75%(within(one(minute(and(a(DACPR(rate(of(75%(in(cases(in(which(the(call(takers(

have(the(opportunity(of(assessing(consciousness(and(breathing(have(been(suggested(as(the(performance(

standard( following( the( 2015( Utstein( meeting( on( ‘implementation( of( best( practices( in( community(

resuscitation’((Eisenberg,(2016).(Although(the(DACPR(programme(success(benchmark(is(defined(here,(

there(are(some(elements(of(subjectivity( in(this(definition.(OHCA(recognition(should(not(be(subjected(to(

chance,(and(the(call(taker(should(be(competent(enough(to(recognise(the(OHCA(case((Eisenberg,(2017).((

In(the(same(vein,(Viereck((2017)(argues(that(in(order(to(use(OHCA(recognition(as(a(benchmark(to(compare(

the(results(of(DACPR(and(improve(EMS(systems,(result(reporting(must(be(standardised(so(that(results(

can(be(compared.(The(author(conducted(a(systematic(review(to(evaluate(and(compare(studies(reporting(

recognition(of(OHCA(patients(during(emergency(calls.(He(concluded(that(there(are(significant(disparities(

in( ‘recognised(OHCA’( reporting.( For( the( current(DACPR( systems( in( the( included( studies,( the(median(

sensitivity( rate(of(OHCA(recognition(was(73.9%.(The(author(also(outlined( the(definition(of( ‘recognised(

OHCA’(in(order(to(make(these(results(interpretable(for(readers(and(comparable(between(organisations:((

1.( Recognition(should(be(assessed(by(evaluating(emergency(call(recordings.(

2.( Recognised(OHCAs(should(be(defined(as(cases(in(which(the(caller(or(the(call(taker(expressed(the(

presence(of(‘OHCA’,(the(need(for(‘CPR’(or(the(need(for(an(‘AED’.(

3.( The( following( cases( should( be( excluded:( EMSNwitnessed,( missing/corrupted( emergency( call(

recording,(cases(in(which(the(patient(was(obviously(alive(during(the(call,(cases(in(which(bystander(

CPR(was(initiated(prior(to(the(emergency(call,(and(cases(in(which(the(caller(was(unable(to(assess(

the(patient.(

4.( The( data( collection( should( be( reported( in( a( standardised( flowchart( and( results( should( include(

incidence,(sensitivity,(and((the(positive(predictive(value((PPV),(if(possible((Viereck,(2017).(

The(use(of(the(OHCA(recognition(rate(and(the(inaccuracy(related(to(its(use(was(found(in(Moller’s((2016)(

retrospective(observational( study( in(Denmark.(The( researcher(and(his(colleagues(compared( the(EMS(

systems(of(two(European(regions((Denmark(and(Sweden),(aiming(to(evaluate(and(compare(the(accuracy(

in(recognising(OHCA(by(medical(call(takers(using(the(same(dispatch(tool(in(two(different(regions(in(two(

countries.(The(study( showed( large(differences( in(data( registration(practices(despite( the(use(of( similar(
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dispatch(tools((both(had(a(categoryNbased(system(with(a(Norwegian(dispatch(tool).(The(author(of(the(initial(

search(of(cardiac(arrests(showed(a(recognition(rate(of(40%(in(Denmark(and(70%(in(Sweden.(But(when(

listening(to(audio(records,(the(systems(reported(high(and(comparable(OHCA(recognition(rates:(81%(in(

Denmark( and( 86%( in( Sweden.( Medical( call( takers( used( other( codes( (e.g.,( respiratory( distress,(

unconsciousness)(for(cardiac(arrest(cases.(

Hence,(to(use(the(OHCA(recognition(rate(as(a(success(benchmark(for(a(DACPR(programme,(there(must(

be(a(clear(definition(of(‘recognised(OHCA’(and(transparent(reporting.(

b)# DACPR#equivalent#competence#to#spontaneouslyAinitiated#bystander#CPR#

The( target( of( the( DACPR( programme( is( to( provide( CPR( that( is( equivalent( to( spontaneouslyNinitiated(

bystander(CPR((Rea,(2001).(A(number(of(current(researchers(have(estimated(their(DACPR(programme(

success( benchmarks( by( comparing( their( DACPR( outcomes( to( their( national( spontaneouslyNinitiated(

bystander(CPR(outcomes( (see(Table(3.5).(For( instance,(Takahashi’s( (2018)( large( retrospective(study(

investigated(whether(DACPR(would(have(the(same(effect(as(spontaneouslyNinitiated(bystander(CPR.(The(

author(categorised(witnessed(OHCA(cases(that(activated(the(EMS(system(into(four(groups:(spontaneous(

bystander(CPR,(no(bystander(CPR,(DACPR(that(caused(layperson(performance(of(CPR(and(DACPR(that(

did(not(cause(layperson(performance(of(CPR.(He(then(compared(the(effect(of(each(of( these(cases(on(

OHCA(outcomes.(

While(spontaneous(bystander(CPR(had(the(best(effect(on(good(neurological(function((adjusted(Odds(Ratio(

(aOR)=1.99,( and( 95% CI; 1.81–2.17),( DACPR( came( in( second( (aOR=1.66,( and( 95% CI; 1.55–1.80).(

Moreover,(spontaneous(bystander(CPR(and(DACPR(had(equal(effects(on(ROSC((aOR=1.40,(and(95% CI 

; 1.30–1.51,( aOR=1.42( and( 95% CI ;133–1.52,( respectively).( Viereck( (2017)( carried( out( a( similar(

examination( in(Denmark(of(DACPR’s(competence( in(acting(as(spontaneous(bystander(CPRE(his(study(

demonstrated(comparable(results.(The(author(compared(the(OHCA(outcomes(of(two(groups:(‘bystander(

CPR(initiated(prior( to(the(emergency(call’(and(‘DACPR’.(Rates(of(ROSC(and(survival( to(30(days(were(

equal(in(the(‘bystander(CPR(initiated(prior(to(the(emergency(call(patients’(group(and(the(‘DACPR’(patients’(

group.((

(While(Takahashi( (2018)(and(Viereck( (2017)(demonstrated(effective(DACPR(systems(providing(similar(

OHCA(outcomes,(Ro’s( (2017)( crossNsectional(study( in(a( region(of(Korea(concluded(with( contradicting(

results.(The(author(also(compared(the(OHCA(outcomes(between(two(groups:(a(DACPR(patient(group(and(

spontaneouslyNinitiated( bystander( CPR.( The( author( concluded( that( DACPR( had( no( impact( on(OHCA(

survival(when(compared(with(spontaneouslyNinitiated(bystander(CPR.(This(can(be(explained(by(the(lesser(
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quality( of( the( CPR( provided( by( DACPR( (Fukushimas,( 2017).( Fukushima’s( (2017)( prospective(

observational(study(comparing(the(CPR(quality(of(the(two(groups((spontaneouslyNinitiated(bystander(CPR(

and(DACPR)(found(different(results(regarding(the(systems’(similarities.(The(researcher(and(his(colleagues(

again( categorised( the( OHCA( calls( as( ‘spontaneouslyNinitiated( bystander( CPR’( and( ‘CPR( initiated( by(

DACPR’.(The(EMS(field(personnel(assessed(the(quality(of(the(CPR(that(was(in(progress(upon(their(arrivalE(

the(quality(of(the(CPR(was(compared(between(the(two(groups.((The(author(concluded(that(spontaneouslyN(

initiated(bystander(CPR(was(of( better( quality.( (Similar( results(were(documented(by( two( retrospective(

simulation(studies((Savastano,(2017(and(Navarro(Patón,(2017),(in(which(the(authors(also(concluded(that(

spontaneouslyNinitiated(bystander(CPR(provides(better(quality(CPR(than(DACPR.((

Table(3.5!The!extent!of!the!differences!in!OHCA!survival!rates!between!spontaneouslyCinitiated(Bystander!CPR!and!!DACPR!(
Study( Authors( Sample(

Size(
Year( Survival(Rate(to(

Hospital(Discharge(
Time(
Period(

Comments(

Early(Cardiopulmonary(
Resuscitation(in(OutN
ofNHospital(Cardiac(
Arrest(

Hasselqvist(
and(Riva(

30,381(

Subgroup(
analysis(
(35%(of(
the(total(
sample)(

1990N(
2011(

(time(
period(
2009N
2011)(

(

(DACPR(group(
(10.9%)(
SpontaneouslyN(
initiated((BCPR(
group((15.4%)(
Significant(
difference(

11(years(

Subgroup(3(
years(

observational(study(

30%(of(the(
Swedish(
population(are(
trained(in(CPR(

Dual(dispatch(
system,(2006(

Effects(of(DACPR(
programme(and(
location(of(OHCA(on(
survival(and(
neurological(outcome(

Ro(and(Shin( 37,924( 2017( DACPR(group(
(7.3%)((
SpontaneouslyN(
initiated((BCPR(
group((8.4%)(
(NonNsignificant(
difference((
(

2(years( CrossNsectional(

National(BCPR(
training(campaign(
(7,065(per(10,000(
persons)((

+(PAD(installation((

+(FirstNresponder(
SMS(system(during(
study(period((Lee,(
2015)(

Does(dispatcherN
assisted(CPR(generate(
the(same(outcomes(as(
spontaneously(
delivered(bystander(
CPR(in(Japan?(

Takahashi(and(
Sagisaka((

37,899( 2018( Survival(to(hospital(
discharge(is(not(
included(as(primary(
or(secondary(
outcome(

2008–2012(
(4(years)(

Retrospective(
observational(

(Instead,(ROSC(is(
primary(and(
CPC1or(2(is(
secondary)(
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Effect(of(bystander(
CPR(initiation(prior(to(
the(emergency(call(on(
ROSC(and(30(day(
survival—An(
evaluation(of(548(
emergency(calls(

Viereck,(and(
Møller(
(

548( 2017( DACPR(group(
(16.7%)(
SpontaneouslyN(
initiated(BCPR(
group((27.2%)(
NonNsignificant(
difference(

1(year( Retrospective(
observational((

Comparison(
between(BCPRN
initiated(outcomes(
(27.2%)(and(
DACPR(outcomes(
(16.7%),(
statistically(nonN
significant(with(
adjusted(ratio(
(1.14)(

Outcome(comparison(
between(a(communityN
wide(bystander(
defibrillation(
programme(and(
dispatcherNassisted(
CPR(in(outNofNhospital(
cardiac(arrest(at(public(
locations(

Wu(and(Shih((
(

271( 2017( DACPR((25.9%)(
versus(PAD(group(
(57.1%)(
significant(difference(

2(years( Prospective(
observational(

PAD(has(better(
OHCA(outcomes(
than(DACPR(

Telephone(
cardiopulmonary(
resuscitation(is(
independently(
associated(with(
improved(survival(and(
improved(functional(
outcome(after(outNofN
hospital(cardiac(arrest((
(

Wu( 2,310( 2018( DACPR(group(
(12%)(
SpontaneouslyN(
initiated(BCPR(
group((15%)(
Significant(
difference(

3(years( Retrospective(
observational(

A(comparison(
between(3(patient(
groups((TCPR,(
BCPR(and(No(
BCPR)(

Evaluating(DispatchN
Assisted(CPR(Using(
the(CARES(Registry(

Shah(and(
Bartram(

3,335( 2018( DACPR(group(
(12%)(
SpontaneouslyN(
initiated(BCPR(
group((17%)(
Significant(
difference(

2(years( Retrospective(
observational(

A(comparison(
between(3(patient(
groups((DACPR,(
BCPR(and(No(
BCPR)(

(

In(general,(DACPR’s(effect(on(OHCA(outcomes’(superiority(or(equivalence( to(national(spontaneouslyN(

initiated( bystander( CPR( effects( on(OHCA( outcomes( is( not( established.( Hence,( estimating( a( DACPR(

programme( success( benchmark( by( comparing( DACPR( outcomes( to( national( spontaneouslyNinitiated(

bystander(CPR(outcomes(is(not(clearly(endorsed(in(the(literature.((

In(the(current(study,(the(researcher(used(OHCA(recognition(rates(to(estimate(the(installed(DACPR(success(

benchmark.( The( investigator( used( a( predefined( ‘recognised( OHCA’( comparable( to( Viereck’s( (2017)(

systematic(review(recommendation,(in(which(cases(are(labelled(as(recognised(adult(cardiac(arrest(when(

one(of(the(following(is(present:(
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1.( DACPR(sheet(is(submitted.(

2.( Coded(as(‘cardiac(arrest’,(‘suspicion(of(death’(or(‘heart’.(

3.( The(reviewed(audio(record(showed(that(the(call(taker(recognised(the(arrest(or(gave(CPR(instruction.(

4.( EMSNwitnessed,(missing/corrupted(emergency( call( recording(and(cases( in(which( the(patient(was(

obviously(alive(during(the(call((incorrectly(diagnosed(OHCA(cases).(

5.( Matched(with(the(inNtheNfield(EMS(personal(diagnosis(of(cardiac(arrest(of(unknown(aetiology.((

An(OHCA(case(will(be(considered(missed(when(the(call(taker(codes(the(call(with(any(code(other(than(

the(aboveNmentioned(codes,(i.e.,(‘cardiac(arrest’,(‘death(suspicion’(‘heart’,(while(the(EMS(personnel(

diagnose(the(same(case(as(an(OHCA(event(on(scene.((

(

(

#

c)# Call#level#

As(stated(earlier,(the(AHA((2016)(defined(five(DACPR(performance(metrics.(The(metrics(are(now(down(to(

call(success(benchmarks:(the(median(time(between(a(911(call(and(recognition(by(the(call(taker(of(cardiac(
arrest(and(median(time(between(a(911(call(and(the(first(TCPRNdirected(chest(compressions.(Moreover,(

Centers( of( Excellence,( including( King( County( Medical( Services( and( Arizona( Health( Services,( have(

specified(the(targeted(median(times(for(OHCA(recognition((less(than(1(minute)(and(first(chest(compression(

(less(than(2(minutes).(Eisenberg((2017),(however,(argued(that(these(figures(were(unreliable((see(Section(

3.3,(DACPR(implementation).(

The( current( study( includes( the(median( time( to(OHCA( recognition( and( first( chest( compression( in( the(

DACPR( training( course,( but( not( in( the( DACPR( call( performance( assessment.( Call( performance( was(

omitted( because( it( would( include( the( review( of( all( audio( records,( which( was( not( feasible( within( the(

timeframe(and(resources(of(the(study.(

3.3.3# Quality#assurance#and#improvement#measures#

The(section(above(outlined(what(to(look(for(during(the(evaluation(of(a(DACPR(success(benchmark.(Quality(

assurance(measures(are(the(tools(used(for(evaluating(these(metrics.(For(instance,(what(tools(are(used(to(

estimate(the((DACPR(OHCA(recognition(rate?(The(recent(trend(in(implementing(DACPR(with(highNquality(

measures((see(Section(3.3.1.2,(DACPR(as(a(sole(tool)(revealed(multiple(quality(assurance(tools(that(can(

measure( and( improve( a( DACPR( programme,( including( review( of( audio( records,( feedback,(

commendations,((an(electronic(DACPR(registry(and(assigning(specialised(employees(to(take(the(OHCA(
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calls.(Although(most(studies(used(more( than(one(quality(assurance( tool,( the(most(widely(used(quality(

assurance(tools(are(reviewed(below.(

a)# Audio#recording#review#

In( Viereck’s( (2017)( attempt( to( standardise( the( reporting( style( of( DACPR( outcomes,( namely,(

‘Recognised( cardiac( arrests’,( the( author( recommended( the( review( of( emergency( call( audio(

recordings( to(ensure(OHCA(recognition.(This(was(done(by(various( researchers(using( two(main(

approaches:((

o( All!cardiac!arrests!were!coded!and!audio!recordings!with!the!relevant!codes!were!reviewed:(In(

a(number(of(retrospective(studies,(the(main(data(collection(method(was(audio(recording(review(

(Harjanto,(2016(and(Wu,(2017)E(in(Moller((2016),(however,(audio(recording(review(was(a(quality(

assurance(tool.(Moller((2016)(initially(reviewed(cardiac(arrest(coded(cases(in(two(EMS(systems(

in( two(different( regions(of(Europe( (Sweden(and(Denmark)E( the(OHCA( recognition( rate(was(

40%–73%.(The(author(then(reviewed(the(audio(recordings(for(other(codes(related(to(cardiac(

arrest((respiratory(distress(and(unconsciousness)(and(found(that(the(OHCA(recognition(rates(

were(81%(and(83%,(respectively.((

o( Sample! of! cardiac! arrest! coded! cases:! Interventional( studies( tend( to( review( a( predefined(

sample( of( audio( recordings.( Ro( (2017)( reviewed( more( than( 10%( of( all( DACPR( audio(

recordings,(Tanaka((2012)(reviewed(OHCA(cases(that(were(missed(by(call(takers(and(Huang(

(2017)(reviewed(a(random(sample(of(OHCA(audio(recordings.(Lastly,(Bobrow((2016)(reviewed(

audio(recordings,(but(the(method(used(was(not(clear.(

b)# Feedback#

Feedback( can( be( either( organizational( or( individual.( In( organizational( feedback,( a( medical(

supervisor(collects(all(OHCA(cases(and(the(recognition(rate,(management(and(outcomes,(then(

debriefs(the(dispatcher(chief.(In(individual(feedback,(the(medical(supervisor(gives(each(call(taker(

feedback(on(their(individual(performance.((Harjanto((2016),(Ro((2017)(and(Hardeland((2017)(used(

individual(call(taker(feedback(as(their(quality(assurance(and(improvement(tool,(whereas(Tanaka(

(2012)( and( Song( (2014)( gave( monthly( organisational( feedback.( Huang( (2017)( gave( both(

organisational(and(individual(call(taker(feedback.(

c)# Assigning#specialised#employees#

Little( is( known( about( the( significance( of( the( professional( background( needed( to( carry( out( a(

successful(DACPR(programme.(Huang((2017)(assigned(a(specialised(nurse(to(answer(the(cardiac(
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arrest(calls(and(give(handsNonly(CPR(instructionE(when(the(nurse(was(not(present,(the(call(takers(

were( permitted( to( do( so.(Ro( (2017)( divided( his( callNtaker( crew( into( two( teams:(one( team( that(

recognised( the( cardiac( arrest( and( one( team( that( gave( CPR( instructions.( The( dynamic( of( this(

process( is( not( clear.( Another( study( by( Moller( (2016)( compared( two( similarly( structured( EMS(

systems,(but(with(staff(having(different(professional(backgrounds.(Moller( found(no(difference( in(

recognition(of(OHCA,(even(though(the(professional(backgrounds(and(training(of(the(medical(call(

takers(varied(greatly.((

The(present(study(used(the(following(quality(assurance(and(improvement(tools:(organisational(and(

individual(feedback(and(a(review(of(samples(of(OHCA(audio(recordings((missed(and(recognised).(

These( tools( were( applied( graduallyE( this( is( explained( in( detail( in( Chapter( 6.( The( next( section(

discusses(possible(challenges(in(DACPR(implementation.(

3.3.4# Challenges#in#implementing#DACPR#

DACPR(seems(like(a(straightforward(intervention,(yet(recent(studies(demonstrate(the(many(challenges(

that(hinder(its(successful(implementation.(Bray((2017)(categorised(DACPR(challenges(into(three(subtypes:((

a.( Procedural( barriers:( time( lost( due( to( language( barriers( and( communication( issuesE( telephone(

problems((Nuño,(2017).(

b.( CPR(knowledge:(late(identification(of(cardiac(arrest,(skill(deficitsE(perceived(benefit.((

c.( Personal(factors:(physical(frailty(or(disabilityE(patient(positionE(emotional(factors.(The(most(common(

personal(factor(is(changing(a(patient’s(position((Langlais,(2017).((

In(the(same(vein,(a(qualitative(study(done(by(Linderoth((2015)(categorised(DACPR(challenges(into(three(

subtypes:(situational(awareness,(communication(and(attitude.(While(the(first(two(subtypes(were(addressed(

by(Bray((2017),(Linderoth((2015)(was(the(first(to(address(the(significance(of(call(taker(attitude.(Linderoth(

(2015)(stated(that(the(call(taker(should(have(leadership(skills(in(order(to(guide(the(OHCA(callE(otherwise,(

the(OHCA(case(could(be(missed.(

The(countries(of( the(Arabian(Gulf(have(a(distinct( cultural( context(with(different( challenges( to(DACPR(

implementation.( These( challenges( include( low(EMS( system( activation( rates.( Salleeh( (2015)( and( Batt(

(2016)(concluded(that(EMS(were(called(in(only(26%(of(acute(coronary(syndrome(cases(in(regions(of(Arabia(

and(the(United(Arab(EmiratesE(death(at(home(was(preferred.((
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In(the(current(study,(most(of(these(challenges(were(addressed(in(a(feasibility(assessment(prior(to(DACPR(

examination.(Given(Kuwait’s(distinct(cultural(context,(different(DACPR(challenges(are(raised((see(Chapter(

6).(

3.4#Current#evidence#of#DACPR’s#effects#on#outAofAhospital#cardiac#arrest#outcomes#

This(section(explores(DACPR’s(effect(on(OHCA(outcomes.(Eighteen(studies(explored(DACPR’s(effect(on(

OHCA(outcomes((Berdowski,(2009E(Axelsson,(2010E(Bray,(2011E(Bohm,(2011E(Tanaka,(2012E(Ong,(2014E(

Song,(2014E(Hiltunen,(2015E(Sanson,(2015E(Bobrow,(2016E(Harjanto,(2016E(Nishi,(2016E(Podlr,(2016E(Ro,(

2017E(Huang,(2017E(Viereck,2017E(Wu,(2017(and(Takahashi,(2018).(A(number(of(OHCA(outcomes(were(

evaluated(by(these(studies:(rates(of(survival(for(hospital(discharge,(neurological(performance,(ROSC,(and(

bystander(CPR(rates.(The(following(is(a(discussion(of(the(different(OHCA(outcomes.(

3.4.1# Survival#to#hospital#discharge#

The(Utstein(update((2015)(recommended(that( its(participants(evaluate(OHCA(clinical(outcomes.(It(was(

expected(that(the(rate(of(survival(for(hospital(discharge(or(survival(to(30(days(should(be(the(primary(clinical(

outcome(in(clinical(research.(

All( retrieved( studies,( except( those( by(Viereck( (2017),( Harjanto( (2016),( Tanaka( (2012)( and(Berdowski(

(2009),(evaluated(DACPR’s(effect(on(OHCA(rates(of(survival( for(hospital(discharge.(A( typical(DACPR(

programme(consists(of(OHCA(recognition(and(handsNonly(CPR(instruction(from(call(takers.(Two(cohort(

studies((Axelsson,(2010(and(Sanson,(2015)(explored(a(part(of(DACPRNOHCA(recognition(and(the(coding(

system’s(effect(on(OHCA(survival(rate(to(hospital(discharge.(Each(country’s(EMS(uses(certain(response(

codes(to(categorise(their(responses(to(reported(events.(Generally,(response(codes(higher(on(the(scale(

require(shorter(response(time(and(the(use(of(audible(and(visible(ambulance(equipment.(In(these(studies,(

response(codes(were(colourNcoded.(Red(generally(indicated(cardiac(arrest(or(potential(cardiac(arrest(and(

was(the(highest(on(the(emergency(scale.(Although(both(of(these(studies(examined(the(EMS(coding(system(

effect(on(OHCA(outcomes,(they(had(different(findings.(Sanson((2015)(conducted(a(retrospective(cohort(

study(to(identify(the(weakest(link(in(the(OHCA(chain(of(survival(in(Trieste,(Italy,(over(a(oneNyear(period,(

comprising(678(OHCA(incidences.(The(author(examined(DACPR(in(the(form(of(OHCA(recognition(and(

emergency(codes,(with(red(again(being(the(highest(on(the(emergency(scale.(In(suspected(OHCA(calls,(

the(red(codes(were(dispatched(to(the(nearest(EMS(team.(The(activated(EMS(team(then(approached(the(

scene(with(the(knowledge(that(they(were(probably(about(to(deal(with(an(OHCA(case.(The(study(concluded(

that(patients(identified(immediately(as(OHCA(by(the(dispatch(centre(showed(nonNsignificant(trends(towards(

improved(OHCA( survival( rates( to( hospital( discharge.(Due( to( this( study’s( observational( nature,( it( was(
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beyond( its( scope( to( define( direct( causal( inference( clearly( (Viswanathan,( 2013).( Similarly,( Axelsson’s(

(2010)(prospective(cohort(study(focused(on(the(effectiveness(of(DACPR(in(the(form(of(OHCA(recognition(

and(cardiac(arrest(codes(improving(OHCA(survival(rates(to(hospital(discharge.(It(was(small(in(scale,(with(

250(patients(over(a(17Nmonth(study(period,(and(20%(of(OHCA(patients(were(coded(as(cardiac(arrest((CA)(

and(80%(were(coded(as(symptomsNrelated(or(missed.(The(survival(rate(to(hospital(discharge(in(the(CAN

coded(group(was(higher(than(in(the(missedNcoded(group(by(7.5%.(In(contrast(to(Sanson((2015),(Axelsson(

(2010)(concluded(that(DACPR(did(improve(OHCA(survival(rates(to(hospital(discharge.(However,(the(study(

had(poor(external(validity(and(inconclusive(results.((

Unlike(Axelsson’s( (2010)(and(Sanson’s( (2015)(studies,(Berdowski( (2009)(and(Hiltunen’s( (2015)(cohort(

studies(examined(typical(DACPR(programmes((OHCA(recognition(and(CPR(instruction).(Two(smallNscale(

studies((Berdowski,(2009(and(Hiltunen,(2015)(also(had(contradictory(results.(Hiltunen((2015)(tested(an(

upNtoNdate(DACPR(programme((OHCA(recognition(and(handsNonly(CPR(instruction)(on(164(patients( in(

Finland,(reporting(OHCA(survival(after(hospital(discharge(to(be(44.4%(in(the(OHCANrecognised(group(and(

37%(in(the(OHCANunrecognised(group.(In(comparison,(Hiltunen’s((2015)(study(showed(that(typical(DACPR(

implementation(had(no(effect(on(OHCA(survival(after(hospital(discharge.(However,(due(to(poor(external(

validity,(the(reliability(of(much(of(the(published(research(on(this(issue(is(problematic.((

In(contrast,(and(although(not(directly(measured,(Berdowski((2009)(showed(that(DACPR(implementation(

had(a(favourable(effect(on(OHCA(patients’(threeNmonth(survival(rate.(Berdowski(recruited(349(participants(

and(subjected(them(to(a(nowNoutdated(DACPR(programme((OHCA(recognition,(rescue(breaths(and(chestN(

compression(CPR(instruction)(and(the(dispatch(of(two(ambulances.(As(a(result,(203(cardiac(arrest(patients(

were(correctly(recognised,(82(were(missed(and(62(were(incorrectly(recognised(as(being(in(cardiac(arrest.(

A(comparison(between(the(threeNmonth(survival(rates(of(correctly(recognised(cardiac(arrest(patients((203(

patients)(and(missed(cardiac(arrest(patients((82(patients)(found(that(the(threeNmonth(survival(rate(was(9%(

higher( in( the( cardiac( arrestNrecognised( group( than( the( cardiac( arrestNunrecognised( group( (p( =( 0.04).(

Berdowski( (2009)( included( patients( who( received( advanced( life( support( (ALS)( only.( Thus,( similar( to(

Hiltunen((2015),(generalising(the(results(from(Berdowski((2009)(may(be(problematic(due(to(the(exclusion(

of(patients(who(received(Basic(Life(Support((BLS)(from(the(study(and(the(use(of(the(outNdated(DACPR(

programme.(Different(results(are(captured(with(the(use(of(chest(compressionNonly(CPR(during(DACPR.(

Hupfil’s( (2010)( metaNanalysis( of( three( randomised( clinical( trials( confirmed( that( during( DACPR( chest(

compression,(only(CPR(recipients(have(better(survival(to(30(days(when(compared(to(the(outdated(CPR(

(rescue(breaths(and(chestNcompression(CPR(instruction).(

Comparable(to(Berdowski((2009),(Bray((2011)(also(examined(DACPR’s(ability(to(improve(OHCA(survival(

after(hospital(discharge(in(Melbourne’s(advanced(EMS(system((critical(care,(ALS(and(BLS).(This(beforeN
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andNafter( study( examined( the( effect( of( changing( DACPR( instruction( to( 400( chest( compressions( by(

comparing( two( groups:( before( intervention( (1021( patients( in(2006–2007)( and(after( intervention( (2101(

patients(in(2007–2009).(The(author(reported(an(8%(improvement(in(OHCA(survival(to(hospital(discharge(

(p(=(0.003).(That(said,(these(results(of(Melbourne’s(advanced(EMS(system(cannot(be(compared(to(the(

more(widely(spread(twoNtiered(EMS(system.2(Hence,(Bray’s((2011)(results(may(not(be(applicable(to(other(

systems.((

Moreover,( Tanaka( (2012),( Song( (2014),( Bobrow( (2016)( and( Plodr’s( (2016)( beforeNandNafter( studies(

confirmed(Berdowski( (2009)(and(Bray’s( (2011)(positive( findings.(The(authors(declared(DACPR(has(a(

favourable(effect(on(OHCA(outcomes.(Tanaka((2012)(examined(the(effect(of(a(DACPR(quality(assurance(

programme(in(the(form(of(a(national(DACPR(programme(and(training(programmes(in(high(schools.(Bobrow(

(2016)( described( the( positive( effect( of( various( comprehensive( DACPR( programmes( on( survival( after(

hospital( discharge.(However,(more( recently,(Huang’s( (2017)( smallNsample(beforeNandNafter( study( (130(

participants)(concluded(that(DACPR(does(not(have(any(effect(on(OHCA(survival(to(hospital(discharge.(In(

Huang’s(study,(DACPR(took(the(following(form:(newNprotocol(DACPR,(one(day(of(intensive(training(and(

high(quality(assurance(and(improvement(measures((namely,(10%(audio(recording(review,(personal(and(

organisational(feedback(and(hiring(a(specialised(nurse(to(handle(OHCA(calls).(Despite(the(improvement(

in(OHCA(recognition(rates((54%–68%)(and(CPR(instruction(rates((50%–72%)(with(his(new(intervention,(

the(author( reported( (no(significant(effect(on(survival( to(hospital(discharge( (3%–10.9%)( (Huang,(2017).(

Similarly,(a(broader(perspective(was(adapted(by(Harjanto((2016)(in(a(beforeNandNafter(study(in(Singapore.(

Harjanto(argued(that(the(implementation(of(a(DACPR(programme(in(the(form(of(a(community(education(

programme,(DACPR(standardised(protocol,(call(taker(training(and(DACPR(quality(assurance(programme(

did(not(significantly(increase(the(OHCA(survival(rate(over(a(30Nday(period.(

Song((2014)(and(Plodr((2016)(both(focused(on(DACPR’s(solitary(effect(on(the(OHCA(survival(rate(after(

hospital(discharge(in(a(simple(oneNgroup,(preNtest/postNtest(study(and(a(double(preNtest/postNtest(study,(

respectively.(Both(studies(concluded(that(DACPR(improved(OHCA(patients’(survival(to(hospital(discharge(

and(their(30Nday(survival,(but(Song((2014)(and(Plodr’s((2016)(studies(have(made(greater(contributions(to(

the( current( literature.(Tanaka’s( (2012)( small( sample(of( 230(patients( for( the(DACPR(quality( assurance(

programme(in(the(Ishikawa((Japan)(EMS(system(showed(an(improved(OHCA(oneNyear(survival(rate(of(

38%(in(the(afterNintervention(group((126(patients(in(2007–2010)(and(21%(in(the(beforeNintervention(group(

(23(patients(in(2004–2007).(However,(the(results(cannot(be(attributed(wholly(to(DACPR,(because(CPR(

school(training(campaigns(were(also(implemented(as(part(of(the(intervention(tool.(Moreover,(Harjanto’s(

                                                
2(A(twoNtiered(EMS(system(is(a(system(in(which(some(ambulances(are(staffed(by(paramedics(and(others(
are(staffed(by(basic(emergency(medical(technicians((EMTNBs)(who(provide(basic(life(support((BLS)(care(
(Stout,(2000).(
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(2016)(largeNscale(beforeNandNafter(study(of(2,968(cases(from(Singapore’s(national(DACPR(programme(

(including(a(call(taker(training(programme,(quality(assurance(programme,(standard(DACPR(protocol(and(

a(dispatchNassisted(firstNresponder(community(campaign)(reported(statistically(insignificant(OHCA(survival(

rates.( There(was(a( 30Nday( survival( improvement( of( just( 3.6%( in( the( beforeNintervention( group( (1,820(

patients(in(2010–2011)(compared(to(4.6%(in(the(afterNintervention(group((673(patients(in(2012–2013),(with(

an(adjusted(OR=1.29((95% CI:0.71N(2.29).(The(author(also(documented(interesting(results(from(analysing(

the(data(of(OHCA(patients(postNintervention.(Harjanto((2016)(compared(the(OHCA(survival(rates(to(30(

days(between(three(subgroups(of(the(postNintervention(group:(patients(that(received(DACPR((52),(patients(

that(received(bystander(CPR((769)(and(patients(that(received(no(DACPR(or(bystander(CPR((2,147).(The(

author(found(that(there(was(no(survival(benefit(to(patients(receiving(DACPR(compared(to(the(group(with(

no((bystander(CPR.(The(author(explained(his(results(by(suggesting(that(CPR(by(a(trained(individual(may(

prove(to(be(superior(to(CPR(performed(by(a(layperson(under(the(guidance(of(a(call(taker.(These(results(

are(opposite(those(for(previous(studies. 

In(the(same(vein,(Bobrow’s((2016)(study(recruited(2,334(patients(in(Arizona(to(examine(whether(the(effect(

of( a( DACPR( bundle( programme( (protocol,( training( and( quality( improvement( process)( as( a( sole( tool(

improved(the(OHCA(rate(of(survival(to(hospital(discharge.(Just(over(twoNthirds(of(the(sample(were(in(the(

afterNintervention(group((1,499(patients(in(2011–2013),(and(oneNthird(were(in(the(beforeNintervention(group(

(789(patients(in(2010–2011).(The(results(were(promising:(survival(to(hospital(discharge(rose(from(24.7%(

in(the(preNintervention(group(to(35.0%(in(the(postNintervention(group,(with(an(aOR(of(1.70((95%(CIE(1.09N

2.65E(p!=(.02).(Yet(multiple(confounders(reduced(the(study’s(external(validity.(One(such(confounder(was(

that(the(latent(effect(of(a(2005–2010(CPR(public(awareness(campaign(that(was(not(eliminated.(The(other(

confounder(was(that(the(resuscitative(practice(of(field(emergency(personnel(of(the(Arizona(Emergency(

Health(Services(for(OHCA(has(been(cardiocerebral(resuscitation((CCR,(comprising(chest(compressionN

only(CPR,(defibrillation(and(epinephrine)(from(2005(to(date((Arizona(Department(of(Health(Services,(2015).(

Both( the( CPR( public( campaign( and( the( CCR( EMS( resuscitative( practice( are( unique( to( the( Arizona(

Emergency(Health(Services(and(may(have(contributed(to(Bobrow’s(favourable(OHCA(survival(to(hospital(

discharge(results.(

From(studies(that(examined(the(effect(of(a(number(of(different(comprehensive(DACPR(programmes(on(

OHCA(survival,(this(literature(review(now(moves(to(a(more(recent,(simple,(smallNscale(preNtest/postNtest(

study(in(a(rural(region(of(the(Czech(Republic((Plodr,(2016),(which(assessed(the(effect(of(DACPR(as(a(sole(

tool( on(OHCA( survival( to( hospital( discharge.( Plodr’s( nineNmonth( study( period( was( divided( into( three((

periods:(the(beforeNintervention(period((January–April(2015,(patient(group=152),(an(implementation(period(

(AprilNMay)(and(the(postNintervention(period((June–September(2015,(patient(group=174).(The(researcher(

tested(a(customised(standardised(DACPR(protocol(for(OHCA(emergency(call(processing.(The(customised(
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DACPR(protocol(improved(OHCA(survival(to(hospital(discharge(from(38.7%(in(the(preNintervention(group(

to(48.4%( in( the(postNintervention(group( (p.=.442).(Although( the( study( results(appear( to(be( statistically(

significant,(the(small(sample(size(of(the(study(and(the(absence(of(clear(inclusion(criteria(bring(the(validity(

of( the(study( results( into(question.(Furthermore,(DACPR( is(only(one(part(of( the(cardiac(arrest(chain(of(

survival,( and(Plodr( (2016)(did(not( include( the(effects(of( other(elements(of(OHCA(management( in( the(

analysis.( Likewise,( the(author(did(not( adopt(multivariate( regression( analysis( to( analyse( the(effects( of(

coexisting( confounders( (such(as( coNexisting(diseases,(ALS(and(postNresuscitation(efforts).( Instead,(he(

compared(the(means(of(multiple(points(between(the(before(and(after(groups(by(using(a(Student’s(tNtest.(

Plodr’s(weak(statistical(methods(present(a(major(source(of(uncertainty.(Therefore,(the(study(needs(to(be(

repeated( on( a( larger( scale,( using( multivariate( regression( analysis( and( better( reporting( to( establish(

DACPR’s(effect(on(OHCA(survival(to(hospital(discharge.(

Song’s((2014)(study,(on(the(other(hand,(offers(what(is(probably(the(most(comprehensive(empirical(analysis(

of(DACPR’s(sole(effect(on(OHCA(survival(to(hospital(discharge(published(in(the(current(literature(using(a(

sample(of( 8,144(patients.( This( largeNscale,(SeoulNbased,( singleNgroup,( double( preNtest/postNtest( study(

revealed( better( survival( to( hospital( discharge( among( the( afterNintervention( DACPR( group( (2,698(

participants)( than( the(beforeNintervention(group( (6,455(participants).(The(beforeNandNafter(study(design(

and(upNtoNdate(DACPR( intervention( implementation(used(are(similar( to( the(design(used( in( the(present(

studyE(however,(the(differences(between(study(populations(may(highlight(different(results.(Song’s((2014)(

research(was(conducted(with(a(homogenous(population((World(Population(Review,(2015),(whereas(the(

current(study(will(be(conducted(in(Kuwait,(which(has(a(heterogeneous(population((1.2(million(Kuwaitis(and(

2.8(million(nonNKuwaitis)((World(Population(Review,(2015).(Hence,(the(present(study(results(may(yield(

different(contributions(to(the(literature.(

Bohm’s((2011)(study(is(the(only(systematic(review(in(the(current(literature(that(has(been(critical(of(the(work(

done(by(Berdowski((2009),(Axelsson((2010),(Bray((2011),(Tanaka((2012)(and(Song((2014)( in(their( five(

retrospective(beforeNandNafter(studies(addressing(the(effect(of(DACPR(on(OHCA(survival(rates(to(hospital(

discharge.(The(five(studies(are(of(varying(levels(of(quality,(from(moderate(to(low.(Bohm((2011)(contended(

that( all( lacked( the( statistical( power( to( draw( significant( conclusions,(meaning( that( there(was( a( lack( of(

sufficient(evidence(for(DACPR(effectivenessE(therefore,(Bohn(identified(the(need(to(conduct(more(rigorous(

studies(in(order(to(identify(the(relationships(between(DACPR(and(OHCA(outcomes.(While(this(systematic(

review( followed( the( International( Liaison( Committee( on( Resuscitation’s( (2010)( evidence( evaluation(

process,( it(had(a(few(limitations.(For(example,( the(DACPR(programmes(it(studied(were(now(outNdated(

(i.e.,(rescue(breathing(in(addition(to(chest(compressions)(in(light(of(current(guidelines(that(support(OHCA(

recognition(and(handsNonly(CPR(instruction((Neumar(2015).((
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More( recent( studies,( specifically(Ro( (2017),( Takahashi( (2018),( Viereck( (2017)( and(Wu( (2017),( follow(

different( modalities( in( establishing( DACPR’s( effects( on( OHCA( outcomes.( The( more( recent( authors(

compare( DACPR’s( effects( on( OHCA( outcomes( to( spontaneouslyNinitiated( bystander( CPR( effects( on(

OHCA( outcomes( to( establish( DACPR’s( efficacy.( ( The( authors( again( report( conflicting( evidence( on(

DACPR’s( effects( on( OHCA( outcomes.( Ro’s( (2017)( crossNsectional( study( and( Viereck’s( (2017)(

retrospective(observational(study(find(no(favourable(effects(on(OHCA(survival(to(hospital(discharge(rates(

when(compared(to(spontaneous(bystander(CPR((7.3%.(and(16.7%(versus(8.4%(and(27.2%,(respectively).(

Wu’s( (2017)( largeNscale,( beforeNandNafter( study( in( Arizona( demonstrated( that( DACPR( increases(

independently(survival(to(hospital(discharge(and(is(as(effective(as(spontaneous(bystander(CPR.((

In(the(same(vein,(Wu((2017)(conducted(another(study(in(Taiwan(in(which(he(compared(DACPR(outcomes(

to(a(Public(Automated(Defibrillator((PAD)(programme(outcome.(The(author(established(PAD(superiority(

over(DACPR(by(comparing(OHCA(survival(to(hospital(discharge(rates.(

These(studies,(with(the(exception(of(Tanaka((2012),(Harjanto((2016),(Plodr((2016),(Huang((2017)(and(Ro(

(2017),(used(survival(rates(to(hospital(discharge(as(the(primary(outcome(of(DACPR(evaluation(studies,(

since(this(is(most(reflective(of(OHCA(outcomes.(However,(due(to(the(anticipated(poor(archival(quality(of(

the(Mubarak(AlNKabeer(Hospital(medical(records,( the(present(study(will(use(survival( to(30(days(as(the(

primary(outcome((see(Chapter(4,(p.111).(This(outcome(has(been(chosen(because(a(review(of(the(Mubarak(

AlNKabeer(Hospital(medical(records(can(determine(whether(a(patient(has(survived(to(hospital(discharge(or(

not(for(the(prospective(data(only.((The(Mubarak(AlNKabeer(Hospital(medical(records(registry(destroys(all(

patient(archival(data(if(the(patient(does(not(seek(a(hospital(medical(consultation(within(a(year.(This(study(

is(a(beforeNandNafter(study(and(needs(a(primary(OHCA(survival(outcome(that(is(constant(throughout(the(

retrospective(and(prospective(study(periods,(i.e.,(survival(to(30(days.((Therefore,(given(the(context(of(the(

Mubarak(AlNKabeer(hospital(medical(records(registry(practices,(survival(to(30(days(is(used(as(the(primary(

OHCA(survival(outcome(in(this(study.(Survival(to(30(days(for(the(retrospective(period(can(be(collected(by(

reviewing(death(registry(archival(data(and(collected(for(the(prospective(study(period(by(reviewing(Mubarak(

AlNKabeer( Hospital( medical( records.( Although( this( is( not( the( current( trend( in( the( literature,( it( is( an(

acceptable(estimate(of(survival(and(still(reflective(of(OHCA(outcome((Perkins,(2015)E(it(is(also(the(most(

feasible(outcome(for(this(study.(

Moreover,( the(extent(of(change( in( the( rate(of(survival( in( the(beforeNandNafter(studies(described( in( this(

section(can(serve(as(a(useful(reference(tool(to(estimate(the(targeted(change(in(survival(rate(that(is(required(

in(order(to(state(that(the(study’s(intervention(has(had(a(positive(effect(on(survival(to(30(days.(Table(3.6(

illustrates(changes(in(the(rate(of(survival(of(all(of( the(beforeNandNafter(studies( included(in(this( literature(

review.(
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Table&3.6&The&extent&of&the&change&in&OHCA&survival&rates&in&before;and;after&studies&
Study& Authors& Sample&Size& Year& Survival&Rate&to&Hospital&Discharge& Time&Period& Comments&

Dispatcher>assisted&bystander&cardiopulmonary&
resuscitation&in&a&metropolitan&city:&A&before>after&
population>based&study&
&

Song&and&Shin& 8144& 2014& 2%&(from&7%&to&9%)&
&
&

1&year& &

A&before>after&interventional&trial&of&dispatcher>
assisted&cardio>pulmonary&resuscitation&for&out>
of>hospital&cardiac&arrests&in&Singapore&

Harjanto&
&

2968& 2016& 1%&(from&3.6%&to&4.2%&to&4.6%)& 1&year& &

Implementation&of&regional&TCPR&programme&
and&outcomes&after&out>of>hospital&cardiac&
arrests&
&

Bobrow& 2334& 2016& 3%&(from&9%&to12%)& 2&years& &

Effect&of&introduction&of&standardised&protocol&in&
DACPR&&
&

Plodr& 326& 2016& 5%&(from&9%&to&14%)& 4&months& &

The&continuous&quality&improvement&project&for&
TCPR&increased&BCPR&and&improved&the&
outcomes&of&OHCA&
&

Tanaka& 4995& 2012& 11%&(from&16%&to&27%)& 3&years& &

Changing&EMS&DACPR&to&400&chest&
compressions&before&mouth>to>mouth&improved&
BCPR&rates&
&

Bray& 3122& 2011& 3%&from&2006&(9.5%)&to&2009&
(12.5%)&&&
&

3&years& &

Validation&of&a&dispatch&protocol&with&continuous&
quality&control&for&cardiac&arrest:&A&before>and>
after&study&at&a&city&fire&department>based&

sdispatch&centre&
&

Huang& 130& 2017& 7%&from&2014&(3%)&to&2016&(10%)& 2&years& Before>and>after&study&

Targeted&simulation&and&education&to&improve&
cardiac&arrest&recognition&and&telephone>
assisted&CPR&in&an&emergency&medical&
communication&centre&

Hardeland&and&Skåre& 330& 2017& Survival&to&hospital&discharge&is&not&
included&as&a&primary&or&secondary&
outcome&

1.7&years& Before>and>after&study&

331&and&230&calls&pre>&and&post>intervention.&

OHCA&recognition&rate&is&the&primary&outcome&of&the&study&

&
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The$next$ section$will$ discuss$ neurological$ performance$ as$ an$OHCA$outcome$ in$ the$ reviewed$

studies.$

3.4.2% Neurological+function%

One$of$the$core$outcomes$for$reporting$on$the$effectiveness$of$studies$on$cardiac$arrest$in$adults$

is$neurological$ function$(Haywood,$2018).$Neurological$ function$ is$usually$reported$according$to$

Cerebral$ Performance$ Categories$ (CPCs),$ both$ structured$ and$ extendedG$ the$ Glasgow$ Coma$

ScaleJextended$(GSC)G$or$the$modified$Rankin$Scale$score$(mRS).$Prior$to$the$recommendations$

contained$within$the$Advisory$Statement$from$the$International$Liaison$Committee$on$Resuscitation$

on$the$Core$Outcome$Set$for$Cardiac$Arrest$in$Adults$(2018),$CPCs$were$the$most$widely$used$

scores$ used$ to$ report$ OHCA$ patient$ neurological$ function.$ Whereas$ CPCs$ of$ 1$ and$ 2$ are$

associated$with$ favourable$ clinical$ outcomes,$ $ CPCs$ of$ 3$ and$ below$are$associated$with$ nonJ

favourable$outcomes$(Cumin,!1991).$However,$due$to$the$structured$CPC$lack$of$discrimination$

between$scores$and$the$potential$for$ceiling$effects,$overestimation$of$function$and$lack$of$extended$

CPC$and$GSC$uses,$the$modified$Rankin$Scale$score$(mRS)$has$been$recommended$to$replace$

the$ CPC$ as$ the$ tool$ to$ use$ for$ neurological$ function$ measurement$ in$ cardiac$ $ arrest$

survivors(Haywood,$ 2018).$ The$ mRS$ captures$ impairment$ of$ physical$ and$ cognitive$ abilities$

(Haywood,$2018),$and$mRS$completion$is$preferably$measured$by$direct$interview$with$the$patient$

and$any$relevant$caregiver,$either$faceJtoJface$or$by$telephone$at$hospital$discharge,$after$30$days$

survival$or$both$(Haywood,$2018).$

 
$

$

Various$ studies$ (Tanaka,$ 2012G$ Song,$ 2014G$ Hiltunen,$ 2015:$ Sanson,$ 2015G$ Bobrow,$ 2016G$

Harjanto,$2016G$Nishi,$2016G$Takahashi,$2018,$Wu,$2017$and$Ro,$2017)$have$evaluated$OHCA$

clinical$outcomes$using$CPC$scales.$Hiltunen$(2015)$assigned$a$neurologist$to$evaluate$CPC$status$

for$ OHCA$ survivors$ at$ six$ months$ when$ examining$ the$ association$ of$ an$ upJtoJdate$ DACPR$

programme$with$OHCA$outcomes.$Because$CPCs$of$1$and$2$were$recorded$for$11$survivors$in$the$

intervention$group$and$18$survivors$of$the$nonJintervention$group,$Hiltunen$(2015)$concluded$that$

there$was$no$difference$in$clinical$outcomes$between$the$intervention$and$nonJintervention$groups$

since$favourable$CPC$results$could$be$seen$both$with$and$without$DACPR$implementation.$

Sanson’s$ (2015)$ retrospective$ cohort$ study$ to$ identify$ the$ weakest$ link$ in$ the$ OHCA$ chain$ of$

survival$used$neurological$ performance$as$a$primary$endpoint.$CPCs$were$assessed$ in$OHCA$
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survivors$upon$hospital$discharge.$Of$the$12$patients$who$survived$to$hospital$discharge,$11$had$

CPCs$of$1$or$2$and$one$had$a$CPC$of$3.$Sanson$ (2015)$did$not$clearly$correlate$DACPR$with$

CPCs.$$

Bobrow’s$(2016)$beforeJandJafter$study$on$the$effect$of$a$DACPR$bundle$on$OHCA$outcomes$also$

assessed$the$CPC$of$OHCA$survivors$upon$hospital$discharge.$An$inJperson$interview$was$carried$

out$and$a$CPC$score$of$1$was$rated$as$good$cerebral$performance.$Bobrow$found$that$a$favourable$

neurological$performance$outcome$was$significantly$higher$in$the$postJintervention$group$(8.3%)$

than$in$the$preJintervention$group$(5.6%),$with$an$aOR$of$1.68$(95% CI ;1.13–2.48G$p!=$.01).$

The$results$of$Harjanto’s$(2016)$beforeJandJafter$study$on$the$effect$of$a$DACPR$bundle$on$OHCA$

outcomes$were$consistent$with$Bobrow’s$(2016)$study,$which$was$published$in$the$same$year.$In$

Harjanto’s$study,$the$CPC$evaluation$at$30$days$after$surviving$the$OHCA$showed$an$improvement$

in$ the$CPC$rate$from$2.2%$ in$ the$preJintervention$group$ to$3.2%$ in$ the$postJintervention$group$

(aOR=1.54,$95%$CIG$0.69J$3.23).$However,$these$results$are$not$valid$because$Harjanto$was$not$

clear$about$the$method$used$for$CPC$assessment$or$the$definition$of$good$CPC.$The$wide$range$

of$the$confidence$interval$also$contributes$to$the$results’$lack$of$validity.$

Similarly,$Nishi$(2016)$assessed$the$CPC$at$30$days$after$surviving$an$OHCA.$Nishi’s$retrospective$

study$classified$the$various$geographic$regions$of$Japan$as$basic,$intermediate$or$advanced$on$the$

basis$of$bystander$CPR$ rates$and$ the$quality$ of$DACPR$provided.$Nishi$ tried$ to$ identify$which$

regions$were$associated$with$good$CPC$at$30$days$of$OHCA$survival.$The$author$concluded$that$

advanced$ regions$ were$ associated$ with$ better$ CPC$ following$ OHCA$ survival.$ However,$ the$

difficulty$ in$ disassociating$ the$ effect$ of$ bystander$ CPR$ rates$ from$ DACPR$ in$ those$ advanced$

regions,$as$well$as$other$distinct$ features$of$the$regions$(such$as$the$provision$of$advanced$life$

support$and$a$higher$number$of$ambulances$and$emergency$hospitals),$called$the$conclusion$into$

question.$ In$ the$ same$vein,$Plodr$ (2016)$also$ recorded$ favourable$neurological$performance$at$

hospital$discharge$in$his$beforeJandJafter$study$on$DACPR$effectsG$however,$the$author’s$methods$

of$measuring$neurological$performance$are$not$clear.$

Song$(2014)$used$neurological$performance$as$a$second$outcome$in$his$beforeJandJafter$study$on$

DACPR$ effects.$ The$ author$ concluded$ that$ DACPR$ is$ positively$ associated$ with$ OHCA$

neurological$performance.$This$was$confirmed$by$Tanaka’s$(2012)$beforeJandJafter$study$on$the$

effect$of$a$DACPR$quality$assurance$programme$on$OHCA$outcomes,$which$set$oneJyear$survival$

with$ favourable$neurological$performance$as$a$primary$outcome.$That$being$said,$ these$ results$

contradicted$Hiltunen’s$(2015)$findings.$
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Recent$ research,$ including$Takahashi$ (2018),$Wu$ (2017)$and$Ro$ (2017),$ all$documented$good$

neurological$ performance$ at$ hospital$ discharge$ as$ their$ primary$ outcome.$ The$ authors$ also$

concluded$ DACPR$ had$ effects$ similar$ to$ spontaneouslyJinitiated$ bystander$ CPR$ on$ OHCA$

neurological$performance$at$hospital$discharge.$

Considering$this$evidence,$it$seems$that$CPC$was$the$preferred$method$for$assessing$neurological$

function$after$successful$OHCA$resuscitation.$Ten$out$of$the$13$studies$reviewed$used$CPC$as$a$

primary$or$secondary$outcome$(Cummin,$1991),$including$recent$studies$(Takahashi,$2018G$Wu,$

2017$ and$ Ro,$ 2017).$ However,$ given$ the$ Advisory$ International$ Liaison$ Committee$ of$

Resuscitation’s$ recent$ recommendations$ on$ the$ core$ outcome$ set$ for$ cardiac$ arrest$ in$ adult$

patients,$mRS$should$be$the$tool$of$choice$for$neurological$function$reporting.$Due$to$the$limited$

number$ of$ DACPR$ studies$ that$ have$ used$ mRS$ during$ OHCA$ patient$ neurological$ function$

evaluations,$future$research$can$be$done$in$this$area.$

The$ present$ study$ does$ not$ set$ neurological$ function$ as$ an$ outcome$ due$ to$ limited$ available$

resources.$

3.4.3+ The+Return+of+Spontaneous+Circulation++

The$UtsteinJstyle$dataJreporting$template$accepts$the$return$of$any$manually$detectable$pulse$from$

a$major$ artery,$ regardless$of$ its$ duration,$ as$ROSC.$According$ to$Cummin$ (1991),$ROSC$ is$a$

surrogate$endpoint3$in$clinical$research.$This$is$not$the$case$in$the$recent$literature,$however,$where$

ROSC$has$been$upgraded$to$a$primary$outcome.$This$is$because$of$ROSC’s$close$correlation$with$

high$OHCA$survival$rates$(Abraham,$2011).$For$this$reason,$the$update$to$the$Utstein$template$

categorises$ROSC$as$a$core$outcome$(Perkins,$2015).$Furthermore,$Chen$(2015)$believed$that$

ROSC$is$more$reflective$of$preJhospital$care$performance$than$survival$rates$to$hospital$discharge.$

The$author$argued$that$reliance$on$ROSC$to$assess$postJOHCA$events$eliminates$the$effect$of$

hospital$ care$and$ focuses$primarily$ on$ the$effect$ of$preJhospital$ care$on$OHCA$events.$All$ the$

studies$ reviewed,$except$ for$Bohm’s$ (2011)$systematic$ review,$ i.e.,$Harjanto$ (2016),$Takahashi$

(2018),$Viereck$(2017)$and$Huang$(2017)$included$the$ROSC$as$a$surrogate$endpoint.$$

In$some$cohort$studies$that$explored$DACPR,$OHCA$recognition$and$the$coding$system$were$found$

to$ improve$ OHCA$ survival$ rates$ to$ hospital$ discharge.$ In$ these,$ ROSC$ was$ evaluated$ as$ a$

surrogate$endpoint$and$found$to$have$a$close$correlation$with$a$high$OHCA$survival$rate$(Axelsson,$

                                                
3"A$surrogate$endpoint$is$a$measure$that$is$not$of$direct$practical$importance$but$is$believed$to$
reflect$outcomes$that$are$important.$
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2010G$ Sanson,$ 2015).$ Song$ (2014)$ and$ Hiltunen$ (2015)$ also$ studied$ the$ effect$ of$ upJtoJdate$

DACPR$on$OHCA$outcomes$and$confirmed$that$ROSC$was$closely$correlated$with$high$OHCA$

survival$ rates$ to$hospital$discharge.$Song$ (2014)$and$Hiltunen$ (2015)$also$ found$higher$ROSC$

rates$ in$ the$DACPR$ (intervention)$group$when$compared$ to$ the$nonJDACPR$ (nonJintervention)$

group.$$

Tanaka$(2012)$and$Bray’s$(2011)$beforeJandJafter$studies$were$no$different$from$Song$(2014)$and$

Hiltunen’s$(2015)$studies$in$setting$ROSC$as$a$surrogate$endpoint.$The$authors$reported$higher$

ROSC$rates$in$afterJintervention$groups$than$in$beforeJintervention$groupsG$however,$they$did$not$

correlate$ROSC$with$survival$rates.$

More$ recent$ studies,$ such$as$ those$of$Bobrow$ (2016),$Plodr$ (2016)$and$Wu$ (2017),$have$also$

followed$the$traditional$use$of$ROSC$as$a$surrogate$endpoint$and$recorded$higher$rates$of$ROSC$

in$ the$postJintervention$groups$ than$ in$ the$preJintervention$groups.$Unlike$Harjanto$ (2016),$ the$

authors$not$only$compared$ROSC$rates$between$the$preJintervention$and$postJintervention$groups,$

but$also$evaluated$ROSC$as$one$of$the$OHCA$outcomes.$Harjanto$(2016)$did$not$clearly$state$that$

ROSC$is$a$primary$or$secondary$outcome.$However,$in$the$postJintervention$group,$he$examined$

DACPR’s$effect$and$the$bystander$CPR$effect$on$ROSC$rates.$This$author$was$the$first$to$find$that$

approximately$a$quarter$of$OHCA$patients$who$received$DACPR$achieved$ROSC,$and$that$a$third$

of$ the$ OHCA$ patients$ who$ received$ bystander$CPR$ achieved$ ROSC.$Surprisingly,$ he$ did$ not$

correlate$ROSC$to$survival$to$hospital$discharge.$$

The$latest$studies$by$Takahashi$(2018)$and$Viereck$(2017)$compared$the$effect$of$DACPR$versus$

spontaneouslyJinitiated$bystander$CPR$on$ROSC$(2017).$The$studies$set$ROSC$as$a$primary$and$

secondary$ outcome,$ respectively.$ The$ authors$ found$ contradicting$ results.$ Viereck’s$ (2017)$

prospective$observational$study$on$548$emergency$calls$for$OHCA$patients$receiving$bystander$

CPR$either$before$(spontaneouslyJinitiated$bystander$CPR)$or$during$the$emergency$call$(DACPR)$

in$Denmark$concluded$that$DACPR$has$no$effect$on$ROSC.$Takahashi$concluded$that$DACPR$

was$equal$to$spontaneouslyJinitiated$bystander$CPR$in$improving$ROSC$rates$in$OHCA$patients.$

DACPR’s$favourable$effect$on$ROSC$was$confirmed$by$Huang’s$(2017)$beforeJandJafter$study$on$

DACPR’s$effect$on$OHCA$outcomes.$Huang$set$ROSC$as$a$secondary$outcome$and$observed$

significant$improvement$in$ROSC$rates$(beforeJintervention$group=7.6%$versus$afterJintervention$

group=20.3%,$p$=$0.036).$
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The$ evidence$ presented$ in$ this$ section$ suggests$ that$ ROSC$ is$ most$ frequently$ considered$ a$

surrogate$endpoint$in$clinical$research.$ROSC$is$closely$correlated$with$rates$of$survival$to$hospital$

discharge.$This$caused$a$recent$shift$ in$setting$ROSC$as$a$primary$or$secondary$outcome.$The$

present$study$included$ROSC$as$a$secondary$outcome,$based$on$its$close$correlation$with$survival$

rates$to$hospital$discharge$and$on$Perkins$and$Chen’s$ (2015)$ recommendation$ to$ increase$ the$

evidence$for$ROSC’s$ability$to$measure$preJhospital$care$performance$in$OHCA$events.$This$will$

support$ Harjanto’s$ (2016)$ and$ Huang’s$ (2017)$ findings$ and$ increase$ the$ body$ of$ literature$ on$

DACPR’s$effect$on$ROSC.$The$following$section$will$discuss$bystander$CPR$as$an$OHCA$outcome.$

3.4.4+ Bystander+CPR+++

A$bystander$is$a$person$who$happens$to$be$near$a$victim.$When$a$bystander$activates$an$EMS$

response$ and$ provides$ CPR,$ doing$ so$ can$ double$ to$ triple$ a$ victim’s$ chance$ of$ survival$

(HasselqvistJAx,$2015).$While$an$optimal$method$for$increasing$bystander$CPR$rates$among$the$

public$ has$ not$ yet$ been$ identified$ (HasselqvistJAx,$ 2015),$ some$ authors$ have$ suggested$ that$

DACPR$ could$ increase$ bystander$ CPR$ rates$ (Vaillancourt,$ 2008G$ Lewis,$ 2013).$ This$ section$

explores$the$results$of$the$reviewed$studies$on$DACPR$with$regards$to$bystander$CPR.$Again,$all$

the$reviewed$studies$discussed$bystander$CPR$as$a$surrogate$endpoint,$except$for$Bobrow$(2016)$

and$Harjanto’s$(2016).$Several$reported$that$DACPR$implementation$increased$the$success$rates$

of$bystander$CPR$(Bohm,$2011G$Bray,$2011G$Song,$2014$and$Hiltunen,$2015).$$

Tanaka$(2012)$also$confirmed$the$ability$of$a$DACPR$quality$assurance$programme$to$ increase$

bystander$CPR$rates.$The$author$documented$the$rates$of$bystander$CPR$performed$at$citizens’$

own$ initiatives$ (without$ DACPR$ implementation)$ and$ rates$ of$ bystander$ CPR$ with$ DACPR$

implementation$for$both$groups.$On$the$other$hand,$Axelsson’s$(2010)$study$on$the$OHCA$coding$

system$ unexpectedly$ showed$an$ increase$ in$bystander$CPR$ rates$ in$ the$ cardiac$ arrestJcoded$

group.$The$author$could$not$explain$this$improvement,$as$the$study$did$not$test$for$CPR$instruction.$

This$differs$from$Bobrow$(2016),$who$set$bystander$CPR$rate$as$a$secondary$outcome.$The$author$

documented$an$ increase$ in$bystander$CPR$rate$with$DACPR$ implementation$by$comparing$ the$

bystander$CPR$rates$of$the$preJintervention$group$(61.8%)$to$the$postJintervention$groups$(68%).$

However,$the$results$were$hampered$by$the$inclusion$of$bystanders$who$performed$CPR$before$

the$call$taker’s$instructions$were$given$to$the$postJintervention$group.$Similarly,$Harjanto$(2016)$set$

bystander$CPR$as$a$secondary$outcome.$The$author$demonstrated$DACPR’s$favourable$effect$on$

bystander$CPR$rates$and$also$compared$OHCA$outcomes$between$the$following$subgroups$of$the$

postJintervention$group:$DACPR$only,$bystander$CPR$only$and$no$bystander$CPR.$Given$that$30J
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day$survival$and$good$neurological$performance$were$the$primary$outcomes,$Harjanto$reported$an$

increase$ in$ the$ rate$ of$ 30Jday$ survival$ and$ good$ neurological$ recovery$ in$ patients$ receiving$

spontaneouslyJinitiated$$bystander$CPR,$as$compared$to$those$who$received$DACPR.$The$author’s$

results$suggest$that$CPR$rendered$by$a$trained$individual$may$prove$superior$to$CPR$rendered$by$

a$layperson$under$the$guidance$of$a$call$taker.$Moreover,$there$was$no$survival$benefit$of$DACPR$

compared$to$the$group$with$no$$bystander$CPR.$

Harjanto’s$(2016)$beforeJandJafter$study$is$the$first$of$ its$kind$to$compare$the$effects$of$DACPR$

and$bystander$CPR$on$OHCA$outcomes.$Yet,$although$Harjanto$demonstrated$the$superiority$of$

bystander$CPR$training$over$DACPR$in$improving$OHCA$outcomes,$he$did$not$show$how$previous$

knowledge$of$CPR$affected$DACPR$rates.$ 

Furthermore,$Phase$2$of$the$PanJAsian$Resuscitation$Outcomes$Study$(PAROS)$used$DACPR$as$

a$tool$with$which$to$ increase$bystander$CPR$rates.$PAROS’s$Phase$1$results$demonstrated$an$

urgent$need$to$implement$a$fiveJstep$strategy$to$improve$OHCA$outcomes$in$participating$Asian$

countries,$where$increased$bystander$CPR$(Ong,$2014)$is$of$key$importance.$Thus,$the$PAROS$

research$committee$chose$DACPR$as$the$interventional$tool$with$which$to$increase$bystander$CPR$

rates.$The$results$of$this$study$have$been$published$on$some$sites$(Ong,$2016).$Huang$(2017)$is$

part$ of$ PAROS’s$ Phase$ 2$ study.$ This$ previously$ discussed$ beforeJandJafter$ study$ in$ Taiwan$

demonstrated$ that$ highJquality$ DACPR$ improved$ bystander$ CPR$ rates$ (beforeJintervention$

group=50%$versus$afterJintervention$group=72%).$

The$most$significant$finding$emerging$from$this$section$is$the$ability$of$DACPR$to$improve$bystander$

CPR.$The$methods$for$increasing$bystander$CPR$rates$in$Kuwait$and$measuring$these$rates$have$

not$yet$been$published.$Therefore,$for$the$present$study,$the$researcher$must$use$bystander$CPR$

rates$ as$ a$ secondary$ outcome.$ This$will$ provide$ a$baseline$ value$on$which$ to$measure$ future$

bystander$CPR$rates$in$Kuwait.$The$following$section$presents$a$summary$of$the$study’s$scope.$

3.5+Conclusion+

DACPR$is$an$early$link$in$the$cardiac$arrest$chain$of$survival.$It$was$first$implemented$in$the$1970s$

(Gardett,$2016).$However,$studies$of$its$practice$to$date$have$been$focused$entirely$on$increasing$

bystander$CPR$rates,$whether$or$not$benefits$outweigh$risks$and$cost$effectiveness.$This$explains$

why$DACPR$is$evaluated$repeatedly$in$the$current$literature.$More$than$30$studies$on$DACPR$were$

published$in$2017$alone.$The$high$interest$in$defining$the$best$modality$for$DACPR$has$also$been$

extended$ to$ include$ centres$ of$ excellence.$ Seattle’s$ King$ County$ recommended$ DACPR$
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implementation$in$EMS$systems$that$want$to$implement$the$OHCA$chain$of$survival$but$have$limited$

resources$(Resuscitation$Academy,$2017).$$Although$the$AHA$(2016)$published$general$guidelines$

for$DACPR$implementation$for$EMS$systems,$the$optimal$method$of$implementation$is$not$known.$

The$present$ study’s$ literature$ review$ revealed$ that$ highJquality$DACPR$ implementation$ on$ the$

basis$of$EMSJprovided$ resources,$ in$the$ form$of$a$sole$ tool,$ is$ the$ latest$ trend$ in$ the$ literature.$

There$ are$ two$ ways$ to$ determine$ a$ DACPR$ programme’s$ success$ level:$ attaining$ an$ OHCA$

recognition$ rate$and$comparing$DACPR$to$ spontaneouslyJinitiated$bystander$CPR$ in$ improving$

OHCA$ outcomes.$ Having$ said$ that,$ the$ lack$ of$ transparency$ in$ EMS$ reporting$ and$ the$ vague$

definition$of$ ‘recognised$OHCA’$are$ the$two$main$obstacles$ in$validating$ the$best$modality$with$

which$to$measure$DACPR$programme$outcomes.$Hence,$various$DACPR$quality$assurance$and$

improvement$ methods$ have$ emerged,$ including$ audio$ recording$ reviews,$ personal$ and$

organisational$feedback$and$assigning$specially$trained$employees$to$call$taking$duty.$The$effect$

of$ using$ DACPR$ quality$ assurance$ tools$ has$ not$ been$ established,$ and$ the$ optimal$ quality$

assurance$ and$ improvement$ tool$ has$ not$ been$ identified.$ DACPR$ implementation$ is$ not$ a$

straightforward$processG$ it$carries$predefined$challenges$ that$can$hinder$ its$operation,$ including$

procedural$barriers,$CPR$knowledge$and$personal$factors.$$

There$ is$no$direct$evidence$of$DACPR’s$effectiveness$ in$ improving$OHCA$outcomes$ (Neumar,$

2015).$While$ some$studies$have$ tested$DACPR’s$effects$on$ improving$OHCA$survival$ rates$ to$

hospital$ discharge,$ many—such$ as$ Sanson$ (2015),$ Hiltunen$ (2015),$ Axelsson$ (2010),$

Berdowski(2009)$and$Nishi$ (2016)—have$significant$ limitations.$Specifically,$ their$ observational$

nature$prevented$the$establishment$of$direct$causal$ inferences$from$their$observed$correlations.$

Tanaka’s$(2012)$beforeJandJafter$study$is$no$different$because$it$did$not$test$DACPR$on$its$own$

and$ included$a$prefectural$school$ training$programme$as$part$of$an$ interventionG$ furthermore,$ it$

failed$ to$separate$the$effects$of$ the$ two$ intervention$methods$during$ its$analysis.$This$was$also$

seen$ in$ the$most$ recent$ beforeJandJafter$ studies,$ in$which$ the$effects$of$ a$ number$ of$ different$

comprehensive$DACPR$programmes$on$OHCA$outcomes$obscured$ the$ sole$DACPR$effect$ on$

OHCA$outcomes,$such$as$ in$Bobrow$(2016)$and$Harjanto$(2016).$Although$Bobrow$(2016)$and$

Wu’s$ (2017)$ study$ results$ support$ DACPR$ application$ to$ improve$ OHCA$ outcomes,$ Harjanto$$

(2016)$and$Huang’s$(2017)$results$do$not.$$

Bohm$(2011)$conducted$the$only$systematic$review$of$DACPR$and$OHCA$outcomes$published$to$

date.$However,$ this$work$was$based$on$observational$and$beforeJandJafter$studies$on$outdated$

DACPR$practices$and$thus$suffers$from$similar$constraints.$Song’s$(2014)$moderateJquality$study,$

which$found$favourable$OHCA$outcomes$and$was$based$on$upJtoJdate$DACPR$implementation,$

seems$to$oppose$the$findings$of$previous$studiesG$furthermore,$its$generalizability$may$be$limited$
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due$to$its$use$of$a$homogenous$population.$Finally,$the$results$from$Bray’s$(2011)$beforeJandJafter$

study$on$Melbourne’s$advanced$EMS$system$and$a$DACPR$programme$with$ instruction$ in$400$

chest$compressions$do$not$contribute$knowledge$to$the$more$common$twoJtiered$EMS$system.$

As$evidenced$by$the$initiation$of$PAROS$Phase$2,$a$ large,$multinational,$prospective$controlled$

study,$there$is$an$onJgoing$need$to$identify$the$effect$of$DACPR$on$OHCA$outcomes.$Ong$(2014)$

selected$ DACPR$ to$ improve$ bystander$ CPR$ rates$ and$OHCA$ outcomes$ in$ PAROS$Phase$ 2.$

However,$because$of$the$study’s$limitations,$further$research$is$still$needed.$$

Collectively,$ the$ researcher$chose$DACPR$to$ implement$ the$OHCA$chain$of$survival$ in$KuwaitG$

given$the$Kuwaiti$EMS’s$ limited$resources,$this$ is$ in$ line$with$recommendations$from$centres$of$

excellence$.$The$researcher$also$implemented$DACPR$in$the$form$of$a$sole$tool,$including$call$taker$

training,$the$new$DACPR$protocol$and$quality$assurance$and$improvement$measures.$All$of$this$

was$included$to$ensure$upJtoJdate$DACPR$implementation.$Moreover,$the$study’s$intervention$has$

been$continually$modified$ to$meet$ the$Kuwaiti$EMS’s$available$ resources$and$Kuwait’s$ distinct$

culture.$For$the$present$study,$the$method$selected$to$measure$the$DACPR$programme$outcome$

is$ the$ OHCA$ recognition$ rate.$ This$ will$ help$ in$ identifying$ the$ implemented$ DACPR’s$ success$

benchmark.$The$investigator$used$a$predefined$‘recognised$OHCA’$comparable$to$Viereck’s$(2017)$

systematic$review$recommendation,$in$which$cases$are$labelled$as$recognised$cardiac$arrest$when$

one$of$the$following$is$present:$

1)$ Manual$DACPR$sheet$is$submitted$

2)$ Coded$as$cardiac$arrest$or$suspicion$of$death$

3)$ The$ reviewed$ audio$ record$ showed$ that$ the$ call$ taker$ recognised$ the$ arrest$ or$ gave$ CPR$

instruction$

4)$ EMSJwitnessed,$missing/corrupted$emergency$call$recording$and$cases$in$which$the$patient$

was$obviously$alive$during$the$call$(misdiagnosed$OHCA$cases)$

The$researcher$has$also$foreseen$DACPR’s$potential$challenges$during$the$feasibility$assessment,$

which$took$place$prior$to$DACPR$examination.$However,$given$Kuwait’s$distinct$cultural$context,$

different$DACPR$challenges$emerged$(see$Chapter$6.$p.159).$Lastly,$the$present$study$may$help$

to$ resolve$ the$ conflicting$ evidence$on$ the$effects$ of$ an$ upJtoJdate$DACPR$ programme$on$ the$

following$OHCA$outcomes:$survival$ to$hospital$discharge,$return$of$spontaneous$circulation$and$

bystander$CPR.$
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$
Chapter+Four:++Research+Design+and+Methods+
 
4.1+Introduction+
$

This$chapter$describes$the$methods$used$to$evaluate$OHCA$outcomes$following$implementation$

of$DACPR$in$a$pilot$region$of$Kuwait.$After$outlining$the$aims$of$the$study,$this$chapter$describes$

the$ research$design,$ including$ the$ form$of$ intervention,$ instruments$employed,$methods$of$data$

collection,$sampling$procedure$and$data$analysis$techniques.$As$OHCA$is$a$potentially$lethal$and$

timeJcritical$condition,$ethical$issues$related$to$inclusion/exclusion$criteria,$do$not$resuscitate$and$

using$a$control$group$are$also$discussed.$

$

+
4.2+ + Aims+and+research+objectives++
+
4.2.1$Aim$of$the$study$

$

The$ aim$ of$ this$ study$ is$ to$ determine$ the$ impact$ of$ dispatcherJassisted$ cardiopulmonary$

resuscitation$on$the$outcomes$of$OHCA$in$a$pilot$region$of$Kuwait.$

$

4.2.2$Research$objectives$

$

The$study$addresses$the$following$research$objectives:$

1.$ To$measure the$baseline$incidence$of$OHCA$prior$to$and$after$the$introduction$of$DACPR$
in$the$pilot$region.$

2.% To$measure$the$ recognition$ rate$of$OHCA$cases$ in$ the$pilot$ region’s$EMS$prior$ to$and$
following$the$introduction$of$DACPR.%

3.% To$measure$the$CPR$instruction$rate$for$OHCA$cases$in$the$pilot$region’s$EMS$prior$ to$
and$following$the$introduction$of$DACPR.%

4.% To$measure$the$baseline$bystander$CPR$rate$before$and$after$DACPR$implementation$in$
the$pilot$region$and$the$difference$in$the$rates$between$the$two$groups$(before$and$after$

the$introduction$of$DACPR).$$%
5.% To$measure$ the$prevalence$of$bystanders$with$previous$knowledge$of$cardiopulmonary$

resuscitation$during$DACPR$implementation.%
6.% To$identify$the$impact$of$previous$knowledge$of$CPR$on$DACPR$implementation.%
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7.% To$measure$the$baseline$return$of$spontaneous$circulation$(ROSC)$rate$before$and$after$
DACPR$ implementation$ in$ the$ pilot$ region$ and$ the$ difference$ in$ OHCA$ ROSC$ rates$

between$the$two$groups$(before$and$after$introduction$of$DACPR).$$%
8.% To$measure the$baseline$survival$rate$before$and$after$DACPR$implementation$in$the$pilot$

region$and$the$difference$in$OHCA$survival$rate$between$the$two$groups$(before$and$after$

introduction$of$DACPR).$$%
9.% To$explore$current$Kuwaiti$EMS$processes$in$OHCA$cases$and$what$recommendations$

can$be$made$to$improve$the$operational$effectiveness$of$DACPR.%
10.%To$explore$the$challenges$of$implementing$DACPR$in$Kuwait’s$EMS.%
11.%To$explore$the$strategies$available$to$overcome$the$challenges$of$implementing$DACPR$

in$Kuwait’s$EMS.%

12.+To$identify$the$caller$demographics$in$OHCA$calls.$ 
$

$

4.3$Research+Design+
+
Using$a$beforeJandJafter$ design,$ this$ study$measures$ the$difference$between$OHCA$outcomes$

before$and$after$the$introduction$of$DACPR.$In$the$preJintroduction$group,$OHCA$patients$received$

standard$Kuwaiti$EMS$ treatment,$which$ includes$ cardiac$arrest$ recognition$and$dispatch$of$ the$

nearest$EMS$personnel$to$the$patient.$In$the$postJintroduction$group,$patients$were$identified$as$

OHCA,$bystanders$received$handsJonly$CPR$instructions$and$the$nearest$EMS$personnel$were$

dispatched$ to$ the$ patient.$ As$ a$new$ form$ of$ intervention$ introduced$ to$Kuwait’s$ EMS,$DACPR$

enables$ evaluation$ of$ OHCA$ routine$ measures,$ including$ OHCA$ characteristics,$ resuscitation$

efforts$and$outcomes.$At$the$same$time,$randomized$controlled$trials$cannot$be$applied$because$

OHCAs$can$be$lethal,$and$it$would$be$unethical$to$withhold$DACPR$from$specific$patient$groups.$It$

is$also$impossible$to$use$other$rigorous$study$designs,$such$as$interrupted$time$series,$which$would$

reduce$the$sample$size$and,$consequently,$the$study’s$power.$Additionally,$it$is$difficult$to$withhold$

the$handsJonly$CPR$instructions$provided$by$call$ takers$ in$ interrupted$time$periods.$The$beforeJ

andJafter$study$design$used$here$suffices$to$evaluate$effectively$this$healthcare$intervention$and$

enables$a$historical$comparison$with$a$control$group.+

Given$the$potential$threats$to$the$internal$validity$of$this$design,$an$additional$nonJequivalent$control$

group$was$added$(Shadish,$2002).$This$addition$should$reduce$temporal$trends,$regression$to$the$

mean$and$maturation$threats$(Axelrod,$2006).$ 
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$Data$ were$ collected$ from$ both$ groups$ (intervention$ and$ control)$ for$ the$ outcome$ of$

interest$–$i.e.,$the$same$dependent$variables$were$collected$–$in$the$preJ$and$postJtest$phasesG$the$

control$group$was$carefully$selected$to$strengthen$the$design.$

+
A$ single$ preJtest,$ postJtest$ design$ with$ a$ nonJequivalent$ control$ group$ is$ useful$ for$

measuring$the$impact$of$an$intervention$and$can$reveal$even$small$impacts$(Portela,$2015).$This$is$

relevant$ in$ the$ present$ context$ because$ changes$ in$ survival$ rates$ in$ previous$ studies$ using$ a$

beforeJandJafter$ design$were$ relatively$ small$ (1%–11%)$ (See$Chapter$3,$ p.73).$ As$ these$were$

largeJscale$studies,$a$much$lower$change$in$survival$rate$is$expected$in$the$present$caseG$therefore,$

use$of$a$nonJequivalent$control$group$is$appropriate.$

Furthermore,$Shadish$(2002,$136)$also$highlighted$that$a$nonJequivalent$control$group$can$only$be$

useful$if$it$is$accompanied$by$preJ$and$postJtest$measures.$This$should$permit$the$identification$of$

differences$between$groups$and$their$impact$on$the$OHCA$outcome,$showing$clearly$the$extent$of$

the$selection$bias.$Selection$bias$is$the$major$threat$to$beforeJandJafter$studies$with$nonJ$equivalent$

control$group$study$designs$(Crutis,$2013,$204).$The$addition$of$a$control$group$was$also$viewed$

as$a$plus$in$this$study$because$it$allowed$a$more$accurate$measurement$of$the$intervention’s$impact$

on$outcomes.$Goodcare$(2015)$confirmed$this$fact$by$stating$that$beforeJandJafter$study$designs$

without$control$groups$ reported$exaggerated$ intervention$ impacts$on$outcomes.$This$ is$ the$ first$

study$of$DACPR$in$the$literature$that$uses$a$control$group. 

$

In$relation$to$our$binary$outcome,$the$proposed$study$design$and$the$use$of$statistical$

analyses$to$identify$the$impact$of$DACPR$on$OHCA$outcomes$is$appropriate.$$Such$an$advantage$

is$not$present$ in$ randomised$control$ trials$ (Hróbjartsson,$2012).$Randomized$controlled$studies$

examine$intervention$impacts$on$binary$outcomes$directly,$without$statistical$manipulation$(ruling$

out$confounding$effects)$(Hróbjartsson,$2012).$This$is$a$source$of$a$substantial$bias$(Hróbjartsson,$

2012).$$$

$

+The$ preJimplementation$ period$ was$ February–December$ 2016,$ the$ during$
implementation$period$was$21$FebruaryJ31$May$2017$and$the$postJintervention$period$was$1$June–

31$December$2017.$The$included$OHCA$cases$were$collected$in$the$following$sequence:$

+
1.!Pre'test!groups$ (Baseline$data):$preJintervention$and$control$one$ (1$January–31$October$

2016)!



! ! !

!

! 85!

2.!DACPR!implementation:!intervention$and$control$two$(21$FebruaryJ31$May$2017).$Intensive$

oneJday$DACPR$educational$programme+$new$DACPR$protocol$and$quality$assurance$tool$

3.!Post'test!groups:!postJintervention$and$control$three$(1$June–31$December$2017)!

4.!Follow'up!period:!31$March$$2017–31$January$$2018$(to$determine$survival$to$30$days)!

The$ preJtest$ group$ was$ independently$ sampled$ because$ the$ OHCA$ participants$ in$ the$

intervention$and$control$group$ for$ the$ retrospective$period$ (2016)$differed$ from$ those$ in$ the$

prospective$2017$samples$ (i.e.,$ $ the$during$ implementation$and$postJtest$ groups)$but$were$

presumed$to$be$similar,$as$both$sets$of$participants$were$adult$OHCA$patients$from$Hawali$and$

AlJFarwanya$provinces$in$Kuwait.$This$is$set$out$in$Figure$4.1$below.$

$

$$$$$$$$$$$$$$$$$$$Intervention$group$$$$ $$$$$(2016)$$$$$$$$(2017)$$$$$$$(2017)$$$$$$

$$$$$$$$$$$$$$$$$$$$(Hawali$Province)$$$$$$$$$$$$$$$$$$$O1$$$X$$$$$O2$$$$$$$$$$$$$$$$O3$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ$

$$$$$$$$$$$$$$$$$$$$control$group$$$$$$$$$$$$$$$$$$$$$$$$$$$

$$$$$$$$$$$$$$$$$$(AlJFarwanya$Province)$$$$$$$$$$$O1$$$$$$$ $O2$$$$$$$$$$$$$O3$

$

Figure$4$.1$Outline$of$data$collection$periods$for$the$intervention$and$control$groups$

+
+
4.4+Selection+of+study+participants+
$

The$ target$population$ included$adult$patients$ (>$16$ years$old)$with$OHCA$ from$Hawali$and$AlJ

Farwanya$provinces.$These$patients$activated$the$dispatch$centre$for$OHCA$and$were$assessed,$

transported$and$treated$by$the$Ministry$of$Health$EMS$before$finally$being$transported$to$Mubarak$

AlJKabeer$Hospital$or$AlJFarwanya$Hospital.$Participants$were$selected$by$applying$the$Utstein$

template.$Figure$4.2$is$a$flow$diagram$of$the$data$selection$process.$In$the$preJtest$phase,$data$

were$collected$retrospectively$by$the$researcher,$while,$in$the$postJtest$phase,$the$call$takers$were$

given$instruction$to$identify$the$OHCA$cases$and$apply$the$intervention.$The$identification$was$done$

by$ consulting$ the$ Case$ Entry$ information$ (address,$ telephone,$ age,$ and$ chief$ complaint)$ and$

applying$the$inclusion$and$exclusion$criteria$before$providing$CPR$instruction.$The$call$taker$was$

also$instructed$to$ask$a$few$questions$for$assessment$and$to$establish$the$caller’s$knowledge$of$



! ! !

!

! 86!

cardiopulmonary$resuscitation$and$whether$cardiac$arrest$was$witnessed$(see$Appendix$I:$DACPR$

data$sheet).$

$

4.4.1.!Inclusion!criteria!

o$ Any$call$reporting$unresponsiveness,$apnoea,$agonal$breathing$or$snoring%
o$ Cardiogenic$aetiology%
o$ Witnessed$and$nonJwitnessed$cardiac$arrest%
o$ Males$and$females%
o$ Aged$16$years$and$older%
o$ Hawali$province%

4.4.2.!Exclusion!criteria!

o$ Paediatric$population%
o$ Women$in$late$pregnancy%
o$ NonJcardiogenic$aetiology$(drug$overdose,$trauma,$electrocution,$drowning)%
o$ Patients$ for$ whom$ resuscitation$ is$ not$ attempted$ (decapitation,$ rigor$ mortis$ and$

dependent$lividity)%
o$ Unidentified$patients$(owing$to$difficulty$of$followJup)%
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$ $
$ Figure+4.2!Flow!diagram!for!OHCA!data!collection!$

$

If$a$patient$did$not$meet$ the$ inclusion$criteria,$ the$call$ taker$ followed$the$Kuwaiti$EMS$standard$

protocol:$ recognizing$ cardiac$ arrest$ only$ according$ to$ Advanced$ Emergency$ Medical$ Priority$

Dispatch$version$12.1$and$dispatching$the$nearest$ambulance$to$the$patient$location.$For$instance,$$

if$a$caller$called$ to$ report$a$case$of$drowning,$ the$call$ taker$ followed$ProQA$version$12.1$CPR$

instructions$ by$ asking$ the$ caller$ to$ check$ response$ and$ $ then$ giving$ two$ breaths:$ thirty$ chest$
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Recognized"OHCA

Hands?only"CPR"
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OHCA

Incorrectly"
diagnosed"OHCA
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compression$ instructions.$ $ EvidenceJbased$ basic$ life$ support$ was$ also$ to$ be$ provided$ to$ all$

modalities$of$cardiac$arrest$(paediatric,$late$pregnancy,$traumatic,$and$so$on)$

Moreover,$other$OHCA$cases$from$other$provinces$were$not$excluded$from$this$Kuwaiti$standard$

EMS$practice$(i.e.,$recognize$OHCA$and$dispatch$the$nearest$EMS$personnel$to$the$event).$$

$

4.4.3!Bystanders!

Bystanders$who$received$instructions$were$aged$11$years$and$above.$This$ is$based$on$Beard’s$

(2015)$ findings$ concerning$ the$ age$ at$ which$ untrained$ youngsters$ can$ successfully$ perform$

compressionJonly$CPR.$$The$author$concluded$that$from$11$years$of$age$on,$they$can$effectively$

perform$DACPR$by$compressing$the$chest$at$an$appropriate$ rate$and$depth.$Although$no$calls$

were$received$from$younger$children,$call$takers$were$instructed$to$ask$younger$children$to$seek$

other$adults$in$the$vicinity$to$continue$the$phone$call$while$the$nearest$ambulance$crew$was$being$

dispatched$to$the$emergency$location.$The$study$inclusion/exclusion$criteria$were$similar$to$those$

used$by$Beard$(2015).$

i.%Inclusion%criteria%
o$ Above$the$age$of$11$years.%

$ $

$ ii.%Exclusion%criteria%
o$ Physical$disability$that$would$affect$CPR$performance.%

$ $

4.5+Intervention+
The$selected$study$intervention$was$DACPR.$This$intervention$was$implemented$initially$in$the$form$

of$a$single$toolG$call$takers$attended$a$oneJday$intensive$DACPR$training$course,$$the$new$DACPR$

protocol$was$used$and$quality$assurance$and$improvement$tools$were$included.$Selection$of$this$

DACPR$modality$was$informed$by$three$elements:$the$best$DACPR$programme$is$not$known$in$

the$resuscitation$guidelines$(Brikenes,$2015),$the$DACPR$implementation$methods$reported$in$the$

reviewed$ studies$ (Berdowski,$ 2009G$ Sanson,$ 2010G$ Bray,$ 2011G$ Tanaka,$ 2012G$ Song,$ 2014G$

Hiltunen,$2015G$Bobrow,$2016G$Harjnato,$2016$and$Plodr,$2016)$and$the$fact$that$DACPR$was$not$

previously$practised$by$Kuwait’s$EMS$Dispatch$Centre.$

$

A$oneJday$intensive$DACPR$training$course$took$place$on$19th$February$2017$at$the$Kuwaiti$EMS$

training$unit$at$Sabhan.$This$oneJday$ intensive$DACPR$ training$course$was$ repeated$10$ times$

throughout$ the$ intervention$and$postJintervention$periods.$The$ reason$ for$ repeating$ the$DACPR$

training$programme$was$to$consolidate$the$ intervention.$$The$initial$DACPR$training$course$was$
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delivered$consistently$over$ten$days.$It$was$then$followed$by$a$default$DACPR$protocol$institute$
on$20$February$2017$at$ the$Emergency$Unit$Dispatch$Centre,$EMS$Kuwait,$Sabhan$and$quality$

assurance$and$improvement$measures$to$ensure$intervention$implementation$via$electronic$crossJ

checking$and$manual$matching$with$OHCA$patient’s$report$forms.$In$terms$of$the$installation$of$a$

DACPR$protocol$in$the$Kuwaiti$EMS,$the$absence$of$an$approved$international$DACPR$protocol$in$

the$literature$(Maier,$2016)$necessitated$the$specification$of$an$innovative$DACPR$protocol.$$

4.5.1!Training!modules$

The$ present$ study$ensured$uniformity$of$OHCA$call$ processes$ among$Kuwait$EMS$ call$ takers$

during$the$study$period$by$having$the$call$takers$complete$a$DACPR$training$programme$just$before$

the$postJintervention$period$(1$June–$31$December$2017),$which$was$comprised$of$lecture,$videos$

and$workshop$(see$Appendix$V).$While$the$researcher$delivered$the$lecture,$the$workshop$were$

conducted$by$the$dispatch$instructors$under$the$researcher’s$supervision.$

$

Training!course!structure!

$

!$ Length:$ One$ day.$ Although$ the$ Resuscitation$ Academy$ recommends$ 40$

hours$of$training$(DACPR$toolkit,$2010),$most$EMS$centres$provide$one$day$

of$ intensive$ training$ (Harjnato,$ 2016G$ Arizona$ Health$ Services,$ Centre$ of$

Excellence,$2016$and$Beirkenes,$2015).$The$length$of$this$study’s$training$

course$was$also$based$on$ the$ limited$ time$ frame$and$call$ takers’$existing$

dispatch$experiences$ (See$Appendix$V).$Nonetheless,$ the$ training$course$

was$repeated$over$different$call$taker$patches$to$ensure$maximum$call$taker$

involvement$in$the$study$process.$

$

!$ Lecture$ structure:$ The$ following$ topics$ were$ included$ in$ the$ training$

programme:$cardiac$anatomy$and$physiology,$ initial$OHCA$rhythms,$ ‘Why$

OHCA?’,$‘Why$DACPR?’,$the$national$figures$for$OHCA$from$the$2013$audit,$

the$call$taker’s$role$in$the$OHCA$survival$chain,$the$research$objectives,$$the$

call$ taker’s$role$ in$the$research,$handsJonly$DACPR$principles,$OHCA$call$

structure,$ time$ metrics,$ possible$ challenges$ and$ risks,$ and$ benefits$ and$

ethical$issues.$The$lecture$was$delivered$in$Arabic,$in$line$with$Kuwait$EMS$

callJtaking$processes.$ The$ lecture$were$ structured$by$ the$ researcher,$ as,$

prior$to$this$study,$the$Resuscitation$Academy$2010$highlighted$some$points$
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to$ be$ included$ in$ the$ lecture$ content,$ such$ as$ cardiac$ anatomy$ and$

physiology,$$but$not$all$of$points$addressed$by$the$researcher.$

$

!$ Save$ Hearts$ Arizona$ Registry$ and$ Education$ (SHARE)$ online$ training$

course:$ The$ participating$ callJtakers$ completed$ eight$ chapters$ of$ this$

computerJbased$DACPR$training$course.$Content$included:$the$significance$

of$DACPR,$OHCA$ recognition,$ giving$CPR$ instructions,$DACPR$ barriers,$

agonal$ breathing,$ automated$ external$ defibrillator$ instructions,$ and$ cases$

involving$ paediatric$ patients,$ pregnant$ women$ and$ nonJcardiogenic$

instances.$ This$ online$ training$ course$ was$ selected$ due$ to$ its$ source$

(Arizona$Health$Services,$Centre$of$Excellence)$and$ the$availability$of$an$

Arabic$version.$$

$

!$ Workshops:$The$workshops$were$based$on$case$scenarios,$as$many$adult$
learners$ favour$ an$ inductive$ approach$ (Boston$ University,$ n.d).$ The$

researcher$designed$the$workshops$by$customizing$AEMPD$case$scenarios$

and$ following$ transformative$ learning$ principles$ (Mezirow,1991).$ The$

workshops$included$material$on$OHCA$cases$only$,$a$call$barrier$(position$

or$panicking$caller),$measurement$of$time$metrics,$filling$in$the$DACPR$data$

sheet,$all$while$permitting$each$call$taker$to$play$two$roles$ in$two$different$$

case$ scenarios,$ i.e.,$ those$ of$ caller$ and$ call$ taker.$ The$ workshop$ was$

delivered$by$the$dispatcher$instructor$and$supervised$by$the$researcher. 
$

4.5.2!DACPR!protocol!

i.!Structuring!the!DACPR!protocol!

The$proposed$DACPR$protocol$was$ structured$on$ the$basis$of$DACPR$processes$ specified$by$

Centres$ of$ Excellence$ (Arizona$ Health$ Services,$ 2015$ and$ Resuscitation$ Academy,$ 2013),$

available$Kuwaiti$EMS$resources$(preinstalled$AEMPD$and$call$processing$operational$unit)$and$

the$DACPR$protocols$described$in$the$reviewed$studies$(Table$4.1).$

$

$

$

$

$
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$$$$$$$$$Table+4.1$DACPR$protocols$in$the$reviewed$studies.$

Borrow$2016$ Unresponsive?$$
Is$he$breathing$normally?$Any,$no$
or$don’t$know.$
Give$handsJonly$CPR.$

Harjnato$2016$ Unresponsive?$$
Is$he$breathing$normally?$Any,$no$
or$don’t$know.$
Give$handsJonly$CPR.$

Plodr$2016$ Check$response.$
Optimize$patient$position.$
Check$breathing.$
Check$if$the$caller$is$alone.$
Give$handsJonly$CPR$instruction.$

Song$2014$ Altered$mental$status?$
Abnormal$breathing?$
If$both$yes,$give$handsJonly$CPR.$

Tanaka$2012$ Unconscious,$not$breathing,$
agonal$breathing,$emesis,$anoxic$
convulsion.$
Give$chest$compression$CPR.$
$

Bray$2011$ Medical$Priority$Dispatch$(version$
11.3):$recognize$cardiac$arrestG$
give$chest$compression$
instructions:$400$chest$
compression$then$30G$2$cyclesG$
target:$100$compressions/minute.$

Hilutnin$2015$ Unresponsive?$$
Is$he$breathing$normally?$Both$
no:$give$handsJonly$CPR.$

Sanson$2015$ OHCA$not$statedG$symptomsG$
specify$recognition.$
RedJcode$alert.$$
No$CPR$instruction.$

Axelsson$2010$ Not$specified$
Berdowski2009$ Not$specified$$
Nishi$2016$ Not$specified$
Bohm$2011$ Different$protocols$from$five$

studies$(all$before$2010)G$handsJ
only$CPR$protocol.$

$

Collectively,$ the$DACPR$preJset$protocol$ consisted$of$ two$steps:$OHCA$ recognition$and$giving$

handsJonly$CPR$instructions.$This$was$also$provided$in$two$languages$(Arabic$and$English,$see$

Appendix$ IV)$because$Arabic$ is$ the$official$ language$of$Kuwait$and$the$EMS$system.$The$next$
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section$describes$briefly$the$preJset$steps$for$DACPR.$

Step!1,!Implementation!of!OHCA!recognition:$The$initial$call$taker$completed$the$$digital$case$entry$

sheet$ in$ less$ than$ 30$ seconds,$ including$ the$ following$ information:$ patient’s$ address,$ primary$

complaint,$ consciousness$ level$ and$ breathing.$ Figure$ 4.3$ shows$ an$ example$ of$ a$ case$ entry$

information$sheet.$If$the$patient’s$primary$complaint$met$the$standardized$preJset$cardiac$arrestJ

related$ symptoms$ (unresponsiveness$and/or$ not$ breathing,$ or$ not$ breathing$normally)$ and$ the$

patient$ was$ from$ Hawali$ province,$ the$ initial$ call$ taker$ would$ transfer$ the$ citizen’s$ call$ to$ an$

interventional$ call$ taker.$ The$ initial$ call$ taker$ also$ transferred$ the$ call$ details$ (patient’s$ name,$

primary$complaint$and$address)$to$the$ambulance$call$taker,$as$usual.$This$enabled$dispatch$of$the$

nearest$ambulance$crew$to$the$OHCA$case$as$per$Kuwait’s$EMS$protocol$and$ensured$that$the$

DACPR$intervention$did$not$interfere$with$the$Kuwaiti$EMS’$regular$management$practice$in$OHCA$

cases.$The$interventional$call$taker$who$received$the$OHCA$case$confirmed$the$OHCA$case$within$

less$than$one$minute.$Once$OHCA$was$confirmed,$the$interventional$call$taker$moved$to$step$2.$

$

Figure$4.3$Example$of$digital$case$entry$information$sheet$for$chest$pain$as$primary$complaint!

!
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In$contrast,$OHCA$calls$from$AlJFarwanya$province$(postJintervention$control$group)$implemented$

regular$EMS$callJtaking$processes$based$on$the$standard$Kuwaiti$EMS$approach,$which$is$based$

mainly$on$the$North$American$Emergency$Medical$Priority$Dispatch$version$12.1$ProQA$system.$

Step!2,!Giving!hands'only!CPR!instruction:!In$step$2,$if$the$bystander$was$an$adult,$the$assigned$

call$ taker$assessed$ the$bystander’s$previous$knowledge$of$CPR$before$giving$handsJonly$CPR$

instructions.$The$call$ taker$ascertained$ their$ level$ of$ knowledge$by$asking$ the$ caller$ ‘Have$you$

performed$CPR$before?’$In$the$case$of$a$bystander$with$previous$knowledge$of$CPR,$call$takers$

were$ still$ instructed$ to$ give$ handsJonly$ CPR$ instructions,$ as$ rescue$ breathes$ were$ not$ used.$

However,$if$the$bystander$was$a$child,$the$assigned$call$taker$assessed$the$bystander’s$age$and$

any$ physical$ disabilities$ by$ asking$ the$ child$ ‘How$ old$ are$ you?’$ and$ ‘Do$ you$ have$ any$ health$

problems?’$The$callJtaker$ then$gave$CPR$ instructions$ (handsJonly$CPR)$according$ to$a$preJset$

protocol$within$less$than$two$minutes$(see$Appendix$IV).$In$all$OHCA$cases,$the$assigned$call$taker$

gave$handsJonly$CPR$instructions$only$if$the$bystander$was$above$11$years$of$age$(Beard,$2015).$

The$callJtaker$also$withheld$handsJonly$CPR$instructions$in$cases$where$a$nonJcardiogenic$cause$

was$recognized.$NonJcardiogenic$causes$include$electrocution,$trauma,$drowning,$drug$overdose$

and$suicide.$

$Benchmark$ for$ the$measurement$ of$ DACPR$programme$ success$was$ defined$ in$ terms$ of$ the$

OHCA$recognition$ rate.$This$was$again$because$of$ the$absence$of$a$preJspecified$AHA$(2016)$

performance$ metrics$ recommendation$ for$ DACPR$ programme$ success$ at$ the$ time$ this$ study$

commenced.$For$that$reason,$the$researcher$set$the$benchmark$for$programme$success$as$follows:$

at$least$75%$of$OHCA$cases$activating$the$Kuwaiti$EMS$in$Hawali$province$are$recognised$by$call$

takers$and$receive$handsJonly$CPR$from$bystanders.$This$target$follows$the$systematic$review$of$

the$EMS$system’s$ sensitivity$ to$ recognising$ cardiac$arrest$ giving$ the$percentage$of$ recognized$

cases$at$75%$(Deakin,$2017).$

At$the$call$ level,$the$success$benchmark$followed$the$AHA$(2016)$DACPR$performance$metrics$

recommendation:$OHCA$recognition$within$less$than$one$minute$and$first$chest$compression$within$

less$than$two$minutes$of$the$call.$As$stated$earlier$(see$Chapter$3,$p.$64),$the$researcher$classified$

an$OHCA$case$as$recognized$if$one$of$the$following$criteria$was$met:$

1.$ The$call$taker$submitted$a$DACPR$sheet$for$the$OHCA$case.$

2.$ The$electronic$ code$of$ the$OHCA$case$was$either$ “cardiac$arrest”,$ “death$suspicion”$or$

“heart”.$

3.$ Audio$ recording$ review$ revealed$ that$ the$ call$ taker$ confirmed$ OHCA$ or$ gave$ CPR$
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instructions.$$

!

ii.!Standardized!individualized!DACPR!protocol!

The$standardized$DACPR$protocol$was$applied$to$OHCA$cases$in$Hawali$province$that$activated$

the$ Ministry$ of$ Health$ Emergency$ Unit$ Dispatch$ Centre$ with$ cardiac$ arrestJrelated$ symptoms$

(unresponsiveness$and/or$not$breathing$normally).$The$initial$call$taker$evaluated$the$presence$of$

these$symptoms$before$transferring$the$call$to$the$ interventional$call$taker$to$determine$whether$

the$ intervention$(handsJonly$CPR$instruction)$was$needed.$When$nonJcardiacJorigin$OHCA$was$

recognized,$intervention$was$not$encouragedG$instead,$the$call$taker$followed$regular$EMD$ProQA$

instructions.$OHCA$of$cardiac$origin$was$defined$as$sudden$unresponsiveness$and/or$not$breathing$

normally$owing$to$unknown$aetiology.$Challenges$for$intervention$implementation$(handsJonly$CPR$

instruction$ barriers)$ were$ defined$ as$ caller$ hung$ up,$ caller$ refused,$ caller$ could$ not$ move$ the$

patient,$language$barrier,$phone$call$was$not$clear,$EMS$personnel$arrived$before$CPR$could$be$

administered,$cardiac$arrest$was$nonJcardiogenic$and$other$reasons.$The$interventional$call$takers$

were$entitled$to$address$the$presence$of$any$challenge$during$their$call.$The$intervention$(handsJ

only$CPR$instruction)$was$stopped$if$the$patient$moved$or$spoke$or$if$EMS$personnel$arrived.$

$

Emphasis$ was$ placed$ on$ the$ citizen’s$ previous$ knowledge$ of$ bystander$ CPR,$ optimal$ patient$

position$(on$the$floor$or$other$hard$surface),$bystander$hand$location$(centre$of$patient’s$chest)$and$

posture$(kneeling$beside$patient$with$elbows$straight),$CPR$technique$(pushing$fast$and$hard)$and$

counting$(at$least$100$compressions$per$minute).$The$interventional$call$taker$completed$a$DACPR$

data$sheet$for$the$call$and$had$direct$access$to$the$protocol$leaflet.$

+
DACPR$was$implemented$with$a$caution$about$minor$risks,$as$call$takers$may$incorrectly$diagnose$

OHCA$ in$ ~50%$of$ cases$ (Resuscitation$Academy,$n.d.).$ In$ these$ cases,$ 12%$of$ patients$may$

experience$discomfort,$ and$2%$may$suffer$ rib$ fractures$as$a$ result$of$ handsJonly$CPR$ (White,$

2010).$$

$

4.5.3!Quality!assurance!and!improvement!measures!

$Initially,$three$main$quality$assurance$and$improvement$measures$were$used$in$this$research,$i.e.,$
random$ audio$ recording$ review,$ retrospective$ sample$ collection$ and$ computer$ crossJchecking$

during$ the$ intervention$ period$ (FebruaryJMay$ 2017).$ However,$ more$ quality$ assurance$ and$

improvement$ tools$ were$ added$ throughout$ the$ course$ of$ the$ postJintervention$ period$ (JuneJ

December$2017),$Table$4.2$ lists$the$quality$assurance$and$improvement$measures$used$in$this$
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study.$The$identified$outcomes$and$advantages$and$disadvantages$of$each$quality$assurance$and$

improvement$tool$are$discussed$in$Chapter$6$(see$Table$6.2).$

Table+4.2$List!of!the!quality!assurance!and!improvement!measures!used!in!this!study!

Quality% assurance% and%
improvement%tool%

Method% Literature%

AudioJrecording$review$ Researcher$ gave$ the$ case$ number$ and$ dates$ to$

the$ dispatch$ coJchief,$ who$ retrieved$ the$

recordingsG$the$researcher$analysed$the$data$and$

gave$feedback$to$the$dispatch$coJchief$

Ro$(2017):$10%$of$calls$

monthly$reviewed$by$the$

dispatch$$

director.$

Viereck (2017):$100%$of$

the$calls$reviewed$by$the$

researcherG$$

Huang$ (2017)$ randomly$

selected$ audio$ records$

reviewed$ by$ the$ dispatch$
director.$

Call$takers’$workJ

assessment$sheets$

$

Researcher$ retrieved$ call$ takers’$ names$ from$

OHCA$ cases’$ electronic$ files$ and$ counted$ the$

workload$of$each$call$taker$monthly$

Not$ known$ to$ have$ been$

used$before$

Shift’s$ supervisor$

monitoring$sheet$

$

$A$signJoff$paper$was$placed$on$shift$supervisors’$

desks.$ On$ each$ shift,$ the$ supervisor$ needed$ to$

ensure$ that$ one$ interventional$ call$ taker$ was$

present$at$all$times$during$the$24$hr$shift,$document$

each$ OHCA$ call$ on$ the$ shift,$ retrieve$ the$
completed$ DACPR$ sheet$ and$ hand$ it$ to$ the$

dispatch$chief’s$office$at$the$end$of$the$24$shift.$

Not$ known$ to$ have$ been$

used$before$

Retrospective$sample$

collection$

$

A$ serial$ number$ was$ assigned$ to$ each$ call$ and$

used$ by$ inJtheJfield$ EMS$ personnel$ to$ complete$

the$patient$report$form.$InJtheJJfield$EMS$personnel$

returned$the$patient$report$forms$to$the$EMS$Audit$

Department$ after$ ~1$ month.$ Report$ sheets$ for$

OHCA$ cases$ were$ extracted$ from$ Audit$

Department$ archival$ data$ storage.$ And,$ as$ their$
serial$ number$ was$ the$ one$ provided$ by$ the$

dispatch$centre,$they$were$then$extracted$from$the$

dispatch$ electronic$ database$ in$ order$ to$ review$

Not$ known$ to$ have$ been$

used$before$
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their$dispatch$codes$and$call$handling$processes.$

For$ the$ present$ purposes,$ this$ helped$ to$ identify$

correctly$$recognized$and$missed$OHCA$cases$and$

their$initial$outcomes$(such$as$ROSC).$

Computer$crossJ

checking$
$

Using$ the$ electronic$ dispatch$ data$ base,$ the$

dispatch$instructor$and$computer$engineer$collect$
all$ of$ the$ cases$ coded$ as$ cardiac$ arrest$ by$

interventional$call$takers$on$a$monthly$basis.$The$

researcher$ reviewed$ the$ caller$ details$ and$

matched$the$call$serial$number$with$the$inJtheJfield$

EMS$diagnosisG$this$matching$process$permits$the$

estimation$ of$ the$ incorrectly$ diagnosed$ OHCA$

cases,$ hence$ the$ estimation$ of$ the$ positive$
predictive$value$of$DACPR.$

Not$ known$ to$ have$ been$

used$before$

Feedback$
$

i.$Organisational$feedback:$April–Dec.$(by$
researcher).$The$the$researcher$wrote$up$a$

monthly$report$on$outcomes$of$all$OHCA$calls$

and$met$with$the$dispatch$chief$and$coJchief$to$

discuss$the$reports$and$set$future$plans.$

ii.$Shift$supervisor$feedback:$Sept.–Dec.$

(instructor$and$researcher).$Researcher$and$

dispatch$instructor$met$with$each$shift$supervisor$
and$discussed$the$rate,$outcome$barriers,$best$

interventional$call$taker$and$areas$of$

improvement.$

ii.$ Call$ taker$ personnel$ feedback.$ Sept.JDec.$

(supervisor$and$coJchief).$The$shift$supervisor$and$

dispatch$coJchief$gave$personal$feedback$for$each$

call$taker$during$OHCA$call$handling.$

Tanaka$(2012),$Song$
(2014),$$

Plodr$(2016),$Hardeland$

(2017)$

used$personal$feedbackG$

Ro$(2017)$used$personal$

and$organisational$

feedbackG$
Huang$(2017)$gave$

monthly$organisational$

feedback$$

$

Usage$ of$ OHCA$ case$

recognition$ and$
management$ as$ an$

assessment$ tool$ for$ call$

taker$ performance$

(Ministry$ of$ Health$

investigation$ and$

violation$warnings)$

Researcher$reported$call$takers$who$

inappropriately$handled$OHCA$cases$during$their$
call$taking$to$the$dispatch$coJchief$after$reviewing$

the$audio$recordings.$The$

coJchief$ listened$ to$ the$ audio$ recording$ and$

referred$ the$call$takers’$malpractice$for$a$Ministry$

of$Health$investigation$

Not$ known$ to$ have$ been$

used$before$

$
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In$summary,$the$selected$study$intervention,$DACPR,$evolved$throughout$the$study.$This$evolution$

occurred$ because,$ although$ the$ intervention$ was$ always$ in$ the$ form$ of$ a$ single$ tool$ (oneJday$

intensive$ training$course,$new$DACPR$protocol$and$$a$ few$quality$assurance$and$ improvement$

measures)$,$those$parts$were$altered$repeatedly$throughout$the$study$based$on$repeated$periodic$

outcome$evaluations.$The$reason$this$approach$was$followed$was$to$consolidate$the$intervention$

in$the$Kuwaiti$EMS$dispatch$systemG$this$is$wellJexplained$in$Section$4.8.2$of$this$chapter.!

4.6+Assessment+of+the+introduction+of+the+DACPR+protocol+to+Kuwait’s+Emergency+Dispatch+
System+

Prior$ to$ the$ study$ intervention’s$ implementation,$ a$ feasibility$ assessment$ was$ carried$ out$ to$

evaluate$ the$practicality$ of$ implementing$DACPR$ in$Kuwait’s$emergency$dispatch$ system.$This$

provided$an$objective$assessment$of$the$strengths$and$weaknesses$of$the$existing$dispatch$system$

and$assessed$whether$or$not$there$were$any$identifiable$threats$in$the$dispatch$system$environment$

which$might$hinder$full$implementation$of$DACPR$(Georgakellos,$2009).$To$this$end,$the$intended$

DACPR$was$assessed$in$the$context$of$available$technical,$operational$and$legal$resources,$as$

well$as$timeframes$(Bause,$2014).$

1.$ Technical+feasibility+
Aim:$To$determine$whether$the$existing$emergency$dispatch$system$included$the$necessary$

technical$expertise$to$handle$completion$of$the$proposed$study.$

$

•$ A$brief$description$of$ the$emergency$dispatch$ system$ to$assess$any$ factors$ that$

might$hinder$the$intervention.$

$

!$ Kuwait’s$EMS$dispatch$ system’s$ single$ centre$ receives$all$ emergency$and$ interJ

hospital$transfer$calls$from$all$regions$of$Kuwait.$This$system$is$based$on$the$North$

American$ system$ and$ uses$ the$ Advanced$Emergency$ Priority$ Medical$ Dispatch$

version$12.1$(ProQA$program)$to$answer$emergency$calls.$

!$ The$ dispatch$ staff$ includes$ call$ takers,$ ambulance$ dispatchers,$ supervisors,$

instructors,$a$dispatch$ chief,$ $ a$dispatch$coJchief$ and$an$operations$unit$director$

(OUD).$

!$ These$personnel$usually$work$in$four$24Jhour$shifts$(A,$B,$C$and$D).$Staff$on$each$

shift$ include$call$ takers,$ambulance$dispatchers$and$a$supervisor.$ Instructors,$the$

dispatch$ chief$ and$coJchief$ and$ the$OUD$work$daily$ and$are$on$ call$ during$nonJ

working$hours.$
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!$ Once$an$emergency$call$activates$ the$dispatch$centre,$ the$ initial$call$ taker$ takes$

down$ the$ caller’s$ address$ and$ principal$ complaint.$ These$ details$ are$ then$

transferred$to$the$ambulance$dispatchers$to$match$the$nearest$available$ambulance$

to$the$caller.$The$supervisor$takes$over$during$any$mass$events.$

!$ The$monitoring$process$is$left$to$instructors,$who$randomly$listen$to$audio$records,$

assess$performances$and$provide$feedback$to$call$takers$and$the$dispatch$chief.$

$

•$ Elements$of$the$dispatch$system$to$be$examined$

$

The$study$examined$the$implementation$of$updated$OHCA$call$processes$in$Kuwait$

and$the$impact$of$OHCA$recognition$and$handsJonly$CPR$instructions$provided$by$

call$ takers.$ Eight$ call$ takers$ were$ assigned$ initially$ for$ this$ purpose,$ and$ one$

instructor$monitored$the$process.$

$

•$ Human$and$economic$factors$

!$ Human$factors:$

$ The$total$dispatch$staff$included$175$dispatch$personnel.$

For$each$24Jhour$ shift,$ there$are$at$ least$11$dispatch$personnel,$ along$with$one$

supervisor,$five$call$takers$and$five$ambulance$dispatchers.$

Most$ call$ takers$ are$ Accident$ and$ Emergency$ nurses,$ as$ are$ most$ ambulance$

dispatchers.$

$

!$ Economic$factors:$

$ There$is$no$anticipated$economic$factor.$

$

•$ Possible$solutions$to$the$problem.$

$

1.$Missing$OHCA$cases:$

The$ OUD$ specified$ the$ names$ and$ number$ of$ intervention$ staff.$ The$ OUD$was$

certain$that$this$number$would$cover$every$shift$efficiently,$with$two$interventional$

call$takers$to$ensure$that$no$OHCA$cases$were$missed.$

$

2.$Incorrectly$diagnosing$OHCA$cases:$

The$instructor$was$positive$that$the$interventional$call$takers$were$sufficiently$skilled$

as$to$correctly$diagnose$OHCA$cases$and$give$handsJonly$CPR$instructions.$
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$

3.$Barriers$to$CPR$instructions:$

Based$on$Ho’s$(2016)$finding$that$barriers$to$DACPR$were$present$in$37%$of$cases,$

the$author$was$able$to$estimate$the$incidence$of$barriers,$and$this$information$was$

included$in$lecture$for$call$takers.$Table$4.3$lists$the$barriers$and$solutions$adopted$

in$the$present$study.$

$ $ Table+4.3$Barriers$and$solutions$adopted$in$the$present$study$
Anticipated$DACPR$
barrier$

Solution$

Changing$patient$
position$(27%)$

If$the$caller$cannot$move$the$patient$
to$the$floor,$ask$the$caller$to$place$the$
patient$wherever$they$are$(bed$or$
sofa)$on$their$back$and$to$perform$
CPR.$

Caller$refusal$(15%)$ Be$assertive$and$do$not$give$options.$
Caller$hung$up$(11%)$ Call$back.$
Caller$not$with$the$
patient$(5%)$

Ask$the$caller$to$provide$a$number$at$
the$scene$or$to$call$you$when$they$
get$there.$

Language$barrier$(3%)$ Ask$the$caller$to$give$the$phone$to$
anyone$who$speaks$English$or$
Arabic.$

$

3.+Operational+feasibility+
+
i.$Main$objective$of$DACPR$programme:$

J$To$recognize$75%$of$OHCA$cases$in$Hawali$province$that$activate$the$EMS$(Deakin,$2017).$

+
Kuwait’s$EMS$dispatch$system$has$a$wellJstructured$information$technology$(IT)$system,$in$which$

any$call$that$activates$the$EMS$dispatch$is$given$a$serial$number,$and$its$contents$are$recorded$in$

audio$and$written$formats.$Using$the$call$serial$number,$one$can$examine$call$handling$by$the$call$

takers,$ ambulance$ dispatch$ processes,$ onJsite$ EMS$ personal$ notes$ and$ the$ hospital’s$ initial$

management$steps$and$diagnoses.$

As$the$serial$number$assigned$to$each$call$is$the$same$as$the$one$used$by$onJsite$EMS$personnel$

to$complete$the$patient$report$form,$OHCA$recognition$can$be$checked$electronically$through$the$

dispatch$IT$system$and$manually$by$reviewing$patient$report$forms,$making$the$process$achievable,$

reliable,$sustainable$and$affordable.$

$

Additionally,$electronic$crossJchecking$was$facilitated$at$any$time$during$the$study$period$by$the$

dispatch$ instructors,$dispatch$ coJchief$ and$dispatch$ chief.$While$ these$personnel$ are$using$ the$
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dispatch$IT$system,$a$team$of$computer$engineers$maintains$the$system’s$operations.$This$IT$team$

works$24$hours$a$day$for$6/7$days$a$week$to$ensure$that$the$system$remains$operational.$

Manual$ crossJchecking$ is$ possible$ 1–2$ months$ after$ a$ call.$ InJtheJfield$ EMS$ personnel$ return$

patient$report$forms$to$the$EMS$Audit$Department$after$~1$month.$Report$sheets$for$OHCA$cases$

can$be$extracted$from$the$Audit$Department$archival$data$storage,$as$serial$numbers$are$those$

provided$by$the$dispatch$centre,$enabling$extraction$of$early$call$activation$processes$for$OHCA$

cases.$For$ the$present$purposes,$ this$helped$ to$ identify$correctly$ recognized$and$unrecognized$

OHCA$cases$and$their$initial$outcomes$(such$as$ROSC).$

$

ii.$Main$objectives$of$call:$

The$main$objectives$of$the$call$are$to$recognize$OHCA$within$less$than$one$minute$and$to$ensure$

that$the$caller$performs$the$first$chest$compression$within$less$than$two$minutes$of$commencing$

the$call.$

$

Again,$using$the$wellJestablished$dispatch$IT$system,$audio$and$written$records$were$saved$

for$each$OHCA$call.$The$dispatch$instructor$checked$the$audio$and$written$records$of$some$

OHCA$ cases$ to$ determine$ the$ time$ metrics$ of$ OHCA$ recognition$ and$ first$ chest$

compression$performed$by$the$caller.$

$

These$time$metrics$can$also$be$checked$manually$on$the$DACPR$report$sheets$completed$

by$callJtakers$for$each$OHCA$call.$

$

4.Schedule+feasibility$
$

DACPR$ is$usually$ implemented$ through$dispatch$protocol$changes.$Further,$only$one$of$ the$16$

studies$in$the$literature$review$allocated$a$runJon$period$to$launch$DACPR$in$their$dispatch$system$

(Harjanto,$2016).$Unlike$the$majority$of$the$published$studies,$$a$threeJmonth$runJon$period$was$

allocated$ for$ the$proposed$study.$This$ is$because$ this$ research$was$ the$ first$ to$be$ carried$ in$a$

Kuwaiti$ EMS$ setting$ and$ integrating$ new$ practice$ can$ take$ time$ (National$ Health$ Services$ of$

England,$ 2007).$ Additionally,$ the$ period$ required$ to$ assess$ the$ impact$ of$ DACPR$ on$ OHCA$

outcomes$is$unknown$because$the$postJintervention$period$varies$ in$the$ literature.$The$shortest$

such$period$was$four$months,$and$the$longest$was$three$years$(see$Chapter$3,$p.73).$The$postJ

intervention$ period$ for$ the$present$ study$was$ six$months.$Given$ the$ limited$ timeframe$ for$ PhD$

studies,$the$researcher$did$not$collect$data$for$analysis$at$the$end$of$the$postJintervention$period.$
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Instead,$ partially$ repetitive$ collection$ of$ data$ during$ the$ postJintervention$ period$ meant$ that$

mandatory$PhD$deadlines$could$be$met,$as$shown$in$Table.$4.4.$

+
+
Table+4.4$Project$timetable$

$
PostJ
intervention$
period$and$
data$
collection$
processes$

Feb–
Mar$

Apr–
May$

Jun–
Jul$

Sept–Oct$ Oct–Nov$ Nov–
Dec$

Dec–Jan$

DACPR$
implemented$

X$ X$ X$ X$ X$ X$ $

FollowJup$ X$ X$ X$ X$ X$ X$ X$
Maintenance$
interim$
report$

X$ X$ X$ X$ X$ X$ X$

Amendment$
plan$

X$ X$ X$ X$ X$ X$ $

$

In$conclusion,$the$assessment$confirmed$that$Kuwait’s$dispatch$system$had$the$technical$expertise$

to$handle$the$completion$of$the$study$and$there$was$no$legal$conflict$between$the$study$and$local$

EMS$regulations.$On$examining$the$operational$feasibility$of$Kuwait’s$dispatch$system,$it$was$found$

that$dispatch$operations$were$adequate$for$assessing$and$implementing$the$DACPR$program$and$

setting$objectives.$ Finally,$ the$ project$ timetable$was$ scheduled$ to$meet$ research$ deadlines.$ In$

summary,$DACPR$implementation$was$feasible$in$the$given$context.$

4.7+Implementation+strategies+
+

4.7.1$Pre'intervention!group!and!control!group!1!(January!to!31!April!2017)!

Data$for$the$preJintervention$group$1$and$control$group$1,$who$received$standard$Kuwait$

EMS$ recognition$ and$management$ protocols,$ were$ collected$ after$ ethical$ approval$was$

obtained.$Using$the$following$extraction$processes,$the$Audit$Department$team$searched$

through$12,000$patient$ report$ forms$ in$ boxes$over$ a$ period$ of$ 3$weeks,$ extracting$ 206$

patient$ report$ forms.$Over$ five$ days,$ the$ researcher$ analysed$ these$ and$ identified$ 179$

cardiogenic$OHCA$cases.$The$ researcher$ then$went$to$ the$Mubarak$AlJKabeer$hospital$

registry$and$searched$through$ledger$notes$ in$an$attempt$to$match$2016$OHCA$patients$

through$hospital$records.$Since$Mubarak$AlJKabeer$Hospital$destroys$all$records$of$patients$
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not$returning$to$the$hospital$within$one$year,$only$a$few$names$could$be$matched.$Thus,$

the$researcher$approached$the$Death$Registry$department.$All$2016$deaths$were$printed$

out$and$manually$matched$to$the$179$cardiogenic$OHCA$cases$to$obtain$the$30Jday$OHCA$

survival$rate.$Matching$was$based$on$patient$civil$ID$numbers$and/or$names.$The$matching$

process$ took$ two$weeks.$ The$ researcher$ divided$ the$OHCA$ cases$ into$ six$ subJgroups$

according$ to$province$ (AlJAsimah,$Hawali,$AlJFarwanya,$AlJAhmedi,$Mubarak$AlJKabeer$

and$AlJJahra)$and$wrote$ the$data$ report$over$a$period$of$ two$weeks,$compiling$monthly$

incidence$and$30Jday$ survival$ rates$ for$OHCA$patients.$Results$ for$ the$preJintervention$

group$and$control$group$one$are$discussed$in$detail$in$Chapter$5,$p.138J139.$It$is$important$

to$note$that$although$the$death$registry$is$a$primary$source$of$data,$it$has$less$accurate$data$

than$the$hospital$medical$records$for$OHCA$survival$ to$30$days.$When$the$retrospective$

nature$ of$ the$ preJintervention$ groups’$ (2016)$ data$ is$ added$ in,$ one$ cannot$ eliminate$

reporting$bias$for$the$preJintervention$group’s$data.!

All$ of$ the$ independent$and$dependent$ variables$ for$ the$preJintervention$group$were$

analysed$individually$and$compared$to$the$duringJDACPRJimplementation$group$and$

the$postJintervention$group.$The$dependent$variables$were$the$30Jday$OHCA$survival$

rate,$ROSC,$rate$of$bystander$CPR,$OHCA$recognition$rate$and$CPR$instruction$rateG$

the$independent$variable$was$DACPR$implementation$(absent$in$preJintervention$study$

groups).$

4.7.2!Intervention!implementation!(19!February!to!31!May!2017)$

Before$implementation$of$the$DACPR,$a$meeting$was$held$with$the$OUD,$who$was$asked$

to$nominate$the$dispatch$instructors$to$be$involved$in$the$DACPR$programme,$determine$

the$number$of$ current$ call$ takers$ and$ specify$ the$ number$ and$names$ of$ call$ takers$ to$

receive$the$oneJday$intensive$DACPR$training$programme$for$implementing$DACPR.$The$

OUD$nominated$one$instructor$and$eight$call$takers,$asserting$that$this$should$ensure$the$

presence$of$an$interventional$call$taker$on$each$shift.$The$OUD$also$announced$the$date$

of$the$new$standard$operating$procedure$(SOP)$for$cardiac$arrest$symptomJrelated$calls$

for$all$call$ takers$ in$ the$Emergency$Unit$ (19$February$2017).$The$new$SOP$stated$that$

‘every$cardiac$arrest$symptomJrelated$call$(unresponsive/not$breathing$normally)$in$Hawali$

province$should$be$transferred$to$the$interventional$call$taker$on$the$shift$within$less$than$

1$minute$of$receiving$the$call’.$A$second$meeting$was$held$the$next$day$with$the$dispatch$

instructor$ to$ discuss$ the$ DACPR$ protocol$ and$ training$ programme.$ The$ initial$ training$
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programme$was$conducted$ just$before$ the$duringJimplementation$and$postJintervention$

periods$(21$February–30$May2017$and$1$JuneJ31$December$2017).$However,$soon$after$

this$training$programme,$the$initial$quality$assurance$and$improvement$measures$revealed$

that$the$initial$implementation$strategy$had$no$effect.$These$findings$led$to$amendments$at$

the$organisational$and$research$levels.$$

!$ Organisational$ level:$Organisational$feedback$was$obtained$in$meetings$with$the$dispatch$

chief,$dispatch$coJchief$and$dispatch$instructor$to$discuss$the$reasons$for$the$poor$OHCA$

recognition$ rate,$ management$ and$ outcomes.$ In$ a$ meeting,$ it$ was$ decided$ to$ train$ the$

maximum$number$of$ call$ takers$and$ to$ continue$monitoring$ the$DACPR$ implementation.$

Subsequently,$the$oneJday$intensive$DACPR$training$programme$was$repeated$10$times$on$

the$ following$dates:$20$February$2017,$17J20$May$2017$and$20J24$August$ 2017.$ In$ this$

manner$ the$ group$ of$ eight$ interventional$ call$ takers$ was$ increased$ to$ a$ group$ of$ 70$

interventional$call$takers.$All$of$the$interventional$call$takers$received$one$day$of$intensive$

DACPR$training$in$the$form$of$a$lecture,$a$workshop$and$the$recommended$Save$Heart$in$

Arizona$ Registry$ and$ Education$ (SHARE)$ eJlearning$ course$ (Birkenes,$ 2015).$ All$

interventional$call$takers$were$certified$by$SHARE$at$the$end$of$the$course.$The$researcher$

distributed$the$DACPR$protocol$to$all$call$takers.$The$call$takers$were$instructed$to$follow$the$

protocol$ starting$ the$ next$ day.$ The$ runJon$ period$ was$ cancelled$ owing$ to$ the$ limited$

timeframe$available$to$the$researcher.$$

$

!$ Research$level:$DACPR$was$reviewed$as$a$complex$tool.$!

The$ complex$ context$ of$ the$Kuwaiti$ EMS$ and$ culture$ had$ a$ role$ in$ hindering$ DACPR$

implementation$and$obliged$ the$ researcher$ to$acquire$a$new$strategy$ for$ implementing$

DACPR$ in$ a$ pilot$ region$ of$ Kuwait.$ A$ process$ of$ implementation,$ evaluation$ and$

development$was$followed.$$The$value$of$repeated$evaluations$of$an$intervention$lies$in$the$

ability$to$assess$the$quality$of$the$implementation,$clarify$causal$mechanisms$and$identify$

contextual$ factors$ associated$ with$ variations$ in$ outcomes$ (Moore,$ 2015).$ The$ utilized$

implementationJevaluationJfeasibility$and$development$process$is$shown$in$Figure$4.4$and$

Table$ 4.5.$ This$ process$ includes$ strategies$ to$ overcome$ the$ novel$ range$ of$ complex$

challenges$ in$ DACPR$ implementation$ in$ KuwaitG$ these$ novel$ challenges$ are$ listed$ in$

Section$4.7.6$of$this$chapter.$On$the$same$vein,$the$implementation,$evaluation,$feasibility$

and$development$key$phases$were$carried$ initially$over$a$2Jmonth$period.$However,$ the$

investigator$ realised$ the$ need$ for$ closer$ observation$ periods$ soon$ after$ the$ July$ 2017$

monthly$ implementation,$ initiating$ evaluation,$ feasibility$ and$ development$ cycles$ on$ a$

monthly$basis$after$this$time.$
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$
$
Figure+4.4.$Key$phases$in$the$implementation,$evaluation$and$development$of$a$complex$intervention.$Source:$Medical$
Research$Council,$2006.$
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Table+ 4.5.$ DACPR$ implementation$ processes,$ outcomes$ and$ consequent$ adapted$ strategies$ during$ the$ DACPR$
implementation$and$postJintervention$periods.$

Implementation+ Evaluation+ Feasibility+ Development++

Observation+
period+

Outcome+

a.$DACPR$

implementation:$

One$day$of$intensive$

training$for$eight$

interventional$call$

takers$+$new$

protocol$

b.$DACPR$dataJ

sheet$collection:$

Interventional$call$

takers$submitted$

two$DACPR$sheets$

c.$Monitoring:$

Computer$crossJ

checking$+$random$

audio$recording$

review$+$

retrospective$

monitoring$

20$February$
to$31$May,$

2017G$

N$=$48$cases.$

*OHCA$recognition$

Rate$=$2%$

CPR$instruction$rate$=$

0%$

*BCPR$rate$=$14%$(7)$

*ROSC$rate$=$6.3%$(3)$

Survival$to$30$days$=$

2%$(1)$

$

Barriers$=$2%$(1):$

personal$barrier$(nonJ

cooperative$caller)$

DACPR$not$feasible$

because:$

DACPR$implementation:$

Eight$interventional$call$

takers$+$new$protocol$is$a$

poor$technique$

Monitoring:$Retrospective$

sampling:$most$calls$were$

taken$by$nonJinterventional$

call$takers$and$

misdiagnosed$

Conclusion:$Initial$call$

takers$lack$the$skills$to$

recognise$OHCA$and$are$

not$transferring$the$calls$to$

interventional$call$takers$

1.$Starting$organisational$feedback$and$
reviewing$DACPR$as$a$complex$

intervention$

2.$Following$organisational$feedback,$

the$researcher$and$coJchief$agreed$to:$

i.$Give$DACPR$training$from$17$May$to$

20$May,$2017$to$another$32$call$takers.$

This$ensured$10$interventional$call$

takers$were$present$on$each$shift$

$ii.$Use$of$reminder$signposts$to$

encourage$call$takers$to$transfer$calls$

to$interventional$call$takers$and$

recognise$OHCA$

iii.$Continue$monitoring$OHCA$call$

processes$from$the$intervention$region$

and$add$callJtaker$workJassessment$

sheets$

a.$DACPR$

implementation:$

40$interventional$call$

takers$+$new$

protocol$+$reminder$

sign$posts$

b.$DACPR$sheet$

collection:$Two$

DACPR$sheets$

were$submitted$

c.$Monitoring:$

Computer$system$

crossJchecking$+$

retrospective$

monitoring$+$audio$

records$+$call$

takers’$work$

assessment$sheets$

+$organisational$

feedback$

1$June$to$31$

July,$2017G$

N$=$35$

OHCA$recognition$rate$

=$14%$(5)$

CPR$instruction$rate$=$

15%$(5)$

BCPR$rate$=11$%$(4)$

ROSC$rate$=$0%$(0)$

Survival$to$30$days$=$

0%$

DACPR$can$be$feasible:$

DACPR$implementation:$

better,$but$OHCA$

recognition$rate$is$low$

$

Reminder$signposts$remain$

at$call$takers’$desks$$

$

Monitoring:$

1.$Retrospective$sampling:$

increased$the$number$of$

missed$OHCA$cases$

2.$Audio$recording$review$

is$a$key$monitoring$toolG$it$

shows$call$takers’$level$of$

adherence$to$protocol,$but$

what$percentage$of$review$

is$needed?$

3.$Call$takers’$work$

assessment$sheets$are$

Meeting$with$the$dispatch$chief$

identified$the$need$to:$

J$Give$DACPR$training$to$another$30$

people$to$train$more$call$takers,$

resulting$in$70$interventional$call$

takers.$Training$course$offered$on$20–

24$August,$2017.$This$ensured$that$17$

interventional$call$takers$would$be$

present$every$24$hours.$

$

J$Continue$monitoring$and$adding$shift$

supervisor$monitoring$sheets$

$
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Implementation+ Evaluation+ Feasibility+ Development++

Observation+
period+

Outcome+

another$key$tool:$most$calls$

were$taken$by$nonJ

interventional$call$takers$

4.$Organisational$feedback$

is$another$essential$tool$in$

launching$interventions$

a.$DACPR$

implementation:$70$

interventional$call$

takers$

b.$DACPR$sheet$

collection:$Two$

DACPR$sheets$

c.$Monitoring:$

Retrospective$

monitoring$+$

computer$system$

crossJchecking$

audio$recording$

review$+$call$taker$

worksheet$+$

supervisor$

monitoring$sheet$

1$August$to$

31$August,$

2017G$

N$=$18$

OHCA$recognition$rate$

=$5%$(1)$

CPR$instruction$rate$=$

0%$

BCPR$rate$=$8%$(2)$

ROSC$rate$=$0%$

Survival$to$30$days$=$

0%$

DACPR$is$not$feasible:$

DACPR$implementation:$

OHCA$recognition$rate$

decreased.$

Monitoring:$

1.$Audio$recording$review:$

revealed$call$takers’$poor$

ethics$

2.$Call$takers’$performance$

sheets:$less$call$taking$by$

nonJinterventional$call$

takers$

3.$Supervisor$monitoring$

sheet:$only$two$supervisors$

were$committed$to$

following$up$the$OHCA$

incidences$on$their$shifts$

4.$Organisational$feedback$

is$another$essential$tool$in$

launching$interventions$

Meeting$with$the$dispatch$chief$

declared:$

J$Continue$monitoring$and$give$

personnel$feedback$to$supervisors$and$

call$takers$

$

J$Increase$the$audio$recording$review$

rate$

a.$DACPR$

implementation:$70$

interventional$call$

takers$+$new$

protocol$

b.$DACPR$sheet$

collection:$

Two$DACPR$sheets$

c.$Monitoring:$

Retrospective$

monitoring$+$

computer$system$

crossJchecking$

audio$recording$

review$+$callJtaker$

1$September$

to$30$

September,$

2017G$

N$=$23$

OHCA$recognition$rate$

=$8%$(2)$

CPR$instruction$rate$=$

8%$(2)$

BCPR$rate$=$8%$(2)$

ROSC$rate$=$4%$(1)$

Survival$to$30$days$=$0$

DACPR$can$be$feasible:$

DACPR$implementation:$

No$substantial$

improvement$of$OHCA$

recognition$rate$

Monitoring:$

1.$AudioJrecording$review:$

call$takers$continue$to$

show$poor$ethics$and$

protocol$adherence$

2.$Call$takers’$performance$

sheets:$less$call$taking$by$

nonJinterventional$call$

takers$$

Meeting$with$the$dispatch$chief$

identified$the$need$to:$

J$Continue$to$stress$that$malpractice$in$

OHCA$call$taking$will$cause$the$call$

taker$to$be$questioned$by$the$Ministry$

of$Health$$$

$

J$Increase$the$audio$recording$review$

rate$to$50%$
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Implementation+ Evaluation+ Feasibility+ Development++

Observation+
period+

Outcome+

worksheet$+$

supervisor$+$

personnel$feedback$

3.$Supervisor$monitoring$

sheet:$not$submitted$

4.$Personal$feedback:$

special$attention$was$

withdrawn$regarding$caller$

terminology.$Callers$tended$

to$use$certain$words$to$

describe$loss$of$

consciousness,$e.g.,$

‘syncope’,$‘not$well’,$‘fell$

down’$

Accurate$use$of$coding$

also$was$stressed$to$most$

call$takers.$The$researcher$

named$the$outstanding$call$

takers$and$potential$call$

takers$in$her$debriefing$

a.$DACPR$

implementation:$70$

interventional$call$

takers$

b.$DACPR$sheet$

collection:$

0$DACPR$sheets$

c.$Monitoring:$

Retrospective$

monitoring$+$

computer$system$

crossJchecking$

audio$recording$

review$+$call$taker$

worksheet$+$

supervisor$+$

personnel$feedback$

1$October$to$

31$October,$

2017G$

N$=$14$

OHCA$recognition$rate$

=$7%$(1)$

CPR$instruction$rate$=$

0%$

BCPR$rate$=$12%$(2)$

ROSC$rate$=$0%$$

Survival$to$30$days$=$

0%$

DACPR$not$feasible:$

DACPR$implementation:$

No$improvement$in$OHCA$

recognition$rate.$

Monitoring:$

1.$AudioJrecording$review:$

continued$to$show$call$

takers’$poor$ethics$and$

protocol$adherence$

2.$Call$takers’$performance$

sheets:$less$call$taking$by$

nonJinterventional$call$

takers$

3.$Supervisor$monitoring$

sheet:$not$submitted$$

4.$Personal$feedback:$no$

improvement$

4.$Ministry$of$Health$

investigator:$one$call$taker$

was$investigated$and$three$

given$violation$warnings$

Meeting$with$the$dispatch$chief$

identified$the$need$to:$

$

J$Continue$the$same$processes,$but$

increase$the$audio$recording$review$to$

100%.$

a.$DACPR$

implementation:$70$

interventional$call$

1$November$

to$30$

OHCA$recognition.$rate$

=$21%$(4)$

DACPR$can$be$feasible:$ Meeting$with$the$dispatch$chief$

identified$the$need$to:$

J$Continue$with$the$same$processes$
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Implementation+ Evaluation+ Feasibility+ Development++

Observation+
period+

Outcome+

takers$+$new$

protocol$

b.$DACPR$sheet$

collection:$Two$

DACPR$sheets$

c.$Monitoring:$

Retrospective$

monitoring$+$

computer$system$

crossJchecking$

audioJrecording$

review$+$call$taker$

worksheet$

November,$

2017G$

N$=$19$

CPR$instruction$rate$=$

15%$(3)$

BCPR$rate$=21$%$(4)$

ROSC$rate$=$0%$

Survival$to$30$days$=$0$

DACPR$implementation:$

OHCA$recognition$rate$

improved$

Monitoring:$

1.$AudioJrecording$review:$

poor$call$taker$adherence$

to$protocol$

2.$Call$takers’$performance$

sheets:$more$call$taking$by$

interventional$call$takers$$

3.$Supervisor$monitoring$

sheet:$not$submitted$$

4.$Ministry$of$Health$

investigator:$four$call$takers$

given$violation$warnings$

$ 1$December$

to$31$

December,$

2017G$

N$=$19$

OHCA$recognition$rate$

=$15%$(3)$

CPR$instruction$rate$=$

15%$(3)$

BCPR$rate$=$10%$(2)$

ROSC$rate$=$0%$

Survival$to$30$days$=$

5%$(1)$

DACPR$can$be$feasible:$

DACPR$implementation:$

Same$OHCA$recognition$

rate$$

Monitoring:$

1.$AudioJrecording$review:$

poor$call$taker$adherence$

to$protocol$

2.$Call$takers’$performance$

sheets:$new$callJtaker$

patch$

3.$Supervisor$monitoring$

sheet:$not$submitted$

4.$Ministry$of$Health$

investigator:$one$call$taker$

given$violation$warning$

End$of$the$postJintervention$

observation$period.$

*Note:! DACPR! =! dispatcher'assisted! CPR,! BCPR! =! bystander! CPR,! ROSC! =! return! of!

spontaneous!circulation.!

$

4.7.3!During!implementation!study!period!(21!February!'31!May!2017)!

The$ runJon$ period$ was$ initiated$ just$ after$ the$ training$ programme,$ and$ DACPR$ was$

implemented$according$to$the$preJset$protocol$(see$Appendix$IV).$DACPR$was$then$used$in$

every$OHCA$case$ transferred$ from$ the$ initial$call$ taker$ to$an$ interventional$call$ taker.$For$
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every$OHCA$call$received,$the$interventional$call$taker$completed$a$DACPR$data$sheet$(see$

Appendix$I).$The$expected$workload$was$less$than$seven$cardiac$arrests$per$week$(Kuwait$

EMS$internal$Audit$Report,$2013).$Dispatch$instructors$supervised$DACPR$implementation$

throughout$the$data$collection$periods$during$daily$rounds$but$without$coaching$the$call$takers$

further.$ Dispatch$ instructors$ and$ interventional$ call$ takers$ had$ continuous$ access$ to$ the$

DACPR$protocol$ (see$Appendix.$ IV).$DACPR$data$sheets$and$dispatch$electronic$ records$

were$collected$at$the$end$of$each$month$by$the$researcher.$Recognized$OHCA$cases$from$

Hawali$Province$were$ filtered$and$compared$ to$patient$ report$ forms.$A$patient$ report$ form$

was$completed$by$the$Hawali$EMS$ambulance$crew$after$the$assessment$and$management$

of$each$OHCA$case.$The$patient$report$from$is$based$on$the$Utstein$data$reporting$template$

(see$Appendix$ II).$A$comparison$between$ the$DACPR$data$sheet$and$dispatch$electronic$

records$ from$ the$ dispatch$ unit$ and$ the$ patient$ report$ form$ from$ EMS$ audit$ department$

disclosed$the$number$of$OHCA$cases$recognised,$missed$and$incorrectly$recognised$by$call$

takers.$ Correctly$ recognised$ and$ missed$ OHCA$ cases$ were$ matched$ with$ Mubarak$ AlJ

Kabeer$Hospital$and$AlJFarwanya$hospital$records$to$determine$the$OHCA$30Jday$survival$

rate.$The$secondary$outcome$(bystander$CPR$rate)$data$was$obtained$from$the$DACPR$data$

form$and$compared$with$the$patient$report$form.$The$other$secondary$outcome$(ROSC$data)$

was$extracted$from$the$patient$report$form.$$

During$ the$ implementation$ period,$ the$dependent$ variables$were$OHCA$ recognition$ rate,$

CPR$ instruction$ rate,$ 30Jday$ survival$ rate,$ ROSC$ and$ rate$ of$ bystander$ CPR.$ The$

independent$ variable$ was$ DACPR$ programme$ implementation.$ Data$ for$ the$ duringJ$

implementation$period$were$collected$and$analysed$on$a$monthly$basis$to$meet$the$limited$

PhD$timeframe.$

4.7.4!Post'intervention!study!period!(1!June!–31!December!2017)$

Data$ for$ the$postJintervention$groups$were$collected$using$similar$extraction$processes$ to$

collect$OHCA$cases$as$those$used$during$the$implementation$period.$$The$researcher$again$

matched$the$DACPR$data$sheet$and$dispatch$electronic$records$from$the$dispatch$unit$with$

the$patient$report$form$from$the$EMS$audit$department$and$the$hospital$records$from$Mubarak$

Alkabeer$and$AlJFarwanya$hospitals$manually$every$month.$

In$the$postJintervention$study$period,$the$dependent$variables$were$OHCA$recognition$rate,$

CPR$ instruction$ rate,$ 30Jday$ survival$ rate,$ ROSC$ and$ rate$ of$ bystander$ CPR.$ The$

independent$ variable$was$DACPR$ programme$ implementation.$Data$ for$ post$ intervention$

period$were$collected$and$analysed$on$a$monthly$basis$to$meet$the$limited$PhD$timeframe.$
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The$personnel$involved$in$this$procedure$include$the$EMS$director,$OUD,$Audit$and$Training$

Unit$ Director,$ dispatch$ chief,$ dispatch$ coJchief,$ shift$ supervisors,$ call$ takers,$ ambulance$

dispatchers,$ the$ Hawali$ province$ ambulance$ crew,$ as$ well$ as$ the$ researcher$ and$ (from$

Mubarak$AlJKabeer$Hospital)$ the$Registry$Department$Director,$Accident$and$Emergency$

(A&E)$Head$Nurse,$ Intensive$Care$Unit$ (ICU)$Head$Nurse$and$Cardiac$Care$Unit$ (CCU)$

Head$Nurse.$There$was$also$a$professional$ relationship$between$ the$ researcher$and$ the$

OUDG$ as$ an$ emergency$ medicine$ teaching$ assistant$ in$ the$ Public$ Authority$ of$ Applied$

Education$and$Training$ (PAAET),$ the$ researcher$had$previously$worked$with$ the$OUD$ to$

specify$ the$ objectives$ of$ a$ new$ Communication$ module$ for$ the$ Emergency$ Medical$

Technician$Diploma$programme$at$PAAET.$

4.7.5!Normalization!process!model!and!DACPR!implementation!challenges!

One$ of$ the$ AHA$ (2016)$ recommended$ DACPR$ performance$ metrics$ is$ to$ identify$ the$

percentage$of$OHCA$cases$that$were$not$recognised$because$of$complicating$factors$(e.g.,$

language$barriers,$caller$hangJups,$CPR$already$ in$progress).$The$proposed$study$has$

identified$all$of$the$OHCA$cases$that$were$not$recognised$by$the$Kuwaiti$EMS$call$takers$

in$ the$ intervention$ and$ control$ regions.$ The$ method$ of$ obtaining$ the$ number$ of$

unrecognised$OHCA$calls$was$discussed$earlier$ in$Section$4.6,$p.99.$Furthermore,$this$

research$ identified$ reasons$ for$not$ recognising$OHCA$calls$without$complicating$ factors$

and$addresses$them$as$novel$challenges.$This$is$because$these$reasons$have$not$been$

discussed$before$in$the$literature.$Novel$challenges$include$the$following:!

a)$ The$behaviours$of$those$delivering$DACPR.$

b)$ The$high$number$of$organisational$levels$targeted$by$the$intervention.$

c)$ Limited$ flexibility$or$ tailoring$of$ the$ intervention$due$ to$ the$structure$of$Kuwaiti$EMS$

resources.$

$

Moreover,$ the$ current$ study$ applied$ the$ normalisation$ process$model$ to$overcome$ these$

novel$challenges.$This$is$because$the$researcher$needed$to$integrate$the$complex$DACPR$

intervention$into$the$Kuwaiti$EMS$dispatch$system$in$order$to$examine$DACPR’s$impact$on$

OHCA$ outcomes.$ Subsequently,$ each$ novel$ challenge$ was$ evaluated$ through$ the$ four$

normalisation$model$factors,$namely$interactional$workability,$relational$integration,$skillJset$

workability$and$contextual$ integration$ (May,$2007).$The$use$of$ the$normalisation$model$ to$

overcome$DACPR$novel$ challenges$ is$ new$ to$ the$ literature.$ A$ detailed$ discussion$of$ the$

application$of$the$normalisation$model$framework$to$the$study’s$novel$challenges$is$presented$

later$in$Chapter$6,$$p.159.$$
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$

In$ terms$ of$ the$ DACPR$ challenges,$ the$ researcher$ also$ identified$ the$ percentage$ of$

predefined$ $DACPR$challenges$ in$procedures,$CPR$knowledge$and$personal$ factors$ in$a$

fashion$similar$to$that$used$by$others$in$the$recent$literature$(Ho,$2016G$Langlais,$2017G$Bray,$

2017$and$Nuño,$ 2017).$ In$ this$ study,$ the$predefined$ challenges$were$ retrieved$ from$ two$

instruments:$$the$audio$recording$review$and$call$taker$side$notes$on$electronic$records.$

4.8+Sample+

4.8.1+Sample+size$

No$previous$studies$evaluated$DACPR$ impact$on$OHCA$patients’$outcomes$are$present$ in$ the$

region.$ Therefore,$ sample$ size$ was$ estimated$ using$ population$ proportion$ formula.$Where$ the$

standard$normal$deviate$usually$set$at$1.96$(which$corresponds$to$the$95%$confidence$level)$.$the$

proportion$in$the$target$population$to$have$a$specific$characteristic$have$no$estimate$available,$set$

at$50%$(or$0.50).$$and$the$absolute$precision$or$accuracy$set$at$0.05.$n$=384.$$

Because$OHCA$cases$are$unpredictable,$convenience$sampling$was$used$for$the$purposes$of$this$

study.$Effort$to$reduce$selection$bias$was$made.$The$population$of$Hawali$province$was$taken$to$

be$ representative$ of$ Kuwait’s$ wider$ population.$ Additionally,$ the$ researcher$ collected$ eleven$

months$ of$ prospective$ data$ (February–December$ 2017)$ and$ potentially$ up$ to$ ten$ months$ of$

retrospective$data$(January–October$2016).$This$time$period$(February–December)$was$selected$

for$three$reasons,$the$first$of$which$was$to$reduce$seasonal$effects$on$data$collection,$i.e.,$higher$

rates$ of$ travel$ in$ the$ summer$months$ can$ result$ in$ fewer$ OHCAs,$ leading,$ in$ turn,$ to$ a$ lower$

interventional$effect$(Conroy,$1999).$In$contrast,$the$higher$OHCA$incidence$in$the$winter$may$result$

in$ a$ higher$ interventional$ effect$ (Hayashi,$ 2015).$ Second,$ the$ PhD$ timeframe$ confined$ data$

collection$to$this$period.$Third,$this$period$permitted$followJup$for$prospective$data.$The$sample$size$

was$determined$by$the$comparison$of$the$historical$control$group$(preJintervention$group)$and$postJ

intervention$group$OHCA$survival$to$30Jdays.$This$comparison$was$made$because$survival$to$30$

days$ is$ the$primary$outcome$of$ this$study$and$ the$ latest$ recommended$core$ longJterm$survival$

outcome$ for$ the$ Core$ Cardiac$ Arrest$ Outcomes$ of$ the$ International$ Liaison$ Committee$ on$

Resuscitation$(Haywood,$2018).$

4.8.2+Statistical+considerations$

Using$Excel$and$the$Statistical$Package$for$the$Social$Sciences$(SPSS$version$22),$a$comparison$
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of$OHCA$30Jday$survival$rates$was$performed$for$the$intervention$groups$in$the$three$periods,$i.e.$

the$ preJintervention,$ duringJimplementation$ and$ postJintervention$ study$ periods,$ in$ terms$ of$

bystander$demographics,$patient$demographics$and$EMS$resuscitation$practice.$Additionally,$a$chiJ

square$test$was$conducted$to$study$the$impact$of$DACPR$on$the$OHCA$30Jday$survival$rate,$as$

this$is$a$binary$outcome$and$DACPR’s$impact$on$the$OHCA$30Jday$survival$rate$for$the$pilot$region$

can$only$be$established$by$comparing$the$difference$in$OHCA$30Jday$survival$rate$between$the$

three$groups$ (preJintervention,$duringJimplementation$and$postJimplementation).$The$secondary$

end$points,$i.e.,$the$OHCA$recognition$rate,$CPR$instruction$rate,$return$of$spontaneous$circulation$

and$bystander$CPR$rate,$were$calculated$using$the$same$statistical$methods.$ANOVA$was$used$to$

estimate$response$time$as$a$continuous$variable.$This$was$followed$by$a$multivariate$regression$

analysis$ of$ each$ output.$ Here,$ the$ researcher$ examined$ the$ impact$ of$ each$ variable$ on$ each$

outcome.$

Another$comparison$between$the$intervention$and$control$groups$was$made$during$the$period$of$

21$February$to$31$December$2017$using$the$chiJsquare$test$for$patient$demographics,$which$are$

categorical$variables,$and$the$ANOVA$test$for$response$time,$which$is$a$continuous$variable.$For$

the$ OHCA$ patient$ outcomes$ of$ these$ intervention$ and$ control$ groups$ during$ 21$ FebruaryJ31$

December$2017,$binary$logistic$regression$was$used$and$the$statistical$significance$was$stated$for$

a$pJvalue$of$less$than$.05$and$95%$confidence$interval.$The$primary$outcome$was$the$OHCA$30J

day$ survival$ rate,$ and$ the$ secondary$ outcomes$ were$ the$ OHCA$ recognition$ rate,$ return$ of$

spontaneous$circulation$and$bystander$CPR$rate.$The$goodness$of$fit$of$the$model$was$calculated$

to$examine$the$model$fit,$where$values$greater$than$.2$are$indicative$of$models$with$excellent$fit$

(Louviere,$2000). 
4.9+Instruments$

The$following$instruments$were$used$to$collect$the$data.$

4.9.1!DACPR!data!sheet$

This$data$sheet$was$completed$by$the$call$taker$assigned$to$OHCA$cases$on$each$shift.$The$call$

taker$filled$in$the$sheet$after$each$cardiac$arrest$symptomJrelated$call.$The$sheet$was$based$on$the$

AHA$and$UK$resuscitation$guidelines$(2015)$and$on$the$latest$recommendations$for$DACPR$(Deakin,$

2015)$(see$Appendix$I).$The$researcher$collected$the$following$data:$

•$ Independent$variable:$DACPR.$$

•$ Dependent$variables:$OHCA$30Jday$survival$rate,$ROSC,$rate$of$bystander$CPR,$$

$$$$$$$$$$$$OHCA$recognition$and$CPR$instruction.$
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Confounding$ factors:$ patient$ location,$ patient$ identification,$ demographics,$ first$ monitored$

rhythm,$EMS$management,$EMS$ response$ time,$bystander$demographics,$ time$of$ call$and$

challenges$for$DACPR.$

$

4.9.2!Patient!report!form:!!

This$data$form$was$completed$by$the$Hawali$EMS$ambulance$crew$following$assessment$and$

management$ of$ all$ OHCA$ cases.$ The$ patient$ report$ form$ was$ based$ on$ the$ Utstein$ data$

reporting$template$(see$Appendix$II).$The$researcher$collected$the$following$data$from$this$form:$

!

•$ Independent$ variables:$ patient$ identification,$ cardiac$ risk$ factors,$ demographics,$

treatment,$ first$ monitored$ rhythm,$ reasons$ for$ not$ initiating$ CPR$ and$ bystander$

demographics$%

•$ Dependent$ variables:$ROSC,$bystander$CPR$ rate$ and$ time$metrics$ (including$ crew$

arrival$time,$scene$time$and$hospital$arrival$time)%

4.9.3!Emergency!Medical!Priority!Dispatch!system!electronic!record!

The$researcher$searched$through$Kuwait’s$EMS$Emergency$Medical$Priority$Dispatch$system$

electronic$ records$ (See$ Appendix.$ III)$ using$ OHCA$ case$ serial$ numbers.$ The$ researcher$

collected$the$following$data$from$this$system:!

•$ Independent$variable:$bystander$demographics$and$reported$DACPR$challenges$

•$ Dependent$variable:$OHCA$recognition$rate$

$

4.9.4!Hospital!medical!records!!

The$researcher$searched$through$patient$medical$records$in$the$Registry$Department$and$the$

A&E,$ICU$and$CCU$ledgers$of$Mubarak$AlJKabeer$Hospital$to$obtain$the$following$data:!

•$ Dependent$variables:$patient$mortality$and$survival$to$30$days.$

$

4.9.5!Death!Registry!records:!!

The$Death$Registry$was$searched$when$archival$data$could$not$be$obtained$from$Mubarak$AlJ

Kabeer$Hospital$records.$The$following$data$was$collected:$

$
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•$ Dependent$variables:$patient$mortality$and$survival$to$30$days$

$

4.9.6!Outcome!measurements!

!

Primary$outcome:$OHCA$survival$ rate$ to$30$days.$The$OHCA$survival$ rate$to$30$days$was$

collected$from$patient$medical$ records$ in$ the$Registry,$A&E,$CCU$and$ ICU$Departments$of$

Mubarak$AlJKabeer$Hospital$and$from$the$Death$Registry$and$described$as$a$percentage.$

$

Secondary$outcomes$

$

!$ OHCA$recognition$rate:$This$information$was$collected$from$a$number$of$sources,$i.e.,$

the$dispatch$electronic$files,$DACPR$sheets,$patient’s$report$forms$and$audio$recording$

reviews.$

!$ CPR$ instruction$ rate:$ This$ information$ was$ collection$ form$ dispatch$ electronic$ files,$

DACPR$sheets,$patient’s$report$forms$and$audio$recording$reviews.$

!$ Return$of$spontaneous$circulation:$This$information$was$collected$from$patient$report$

sheets,$the$Audit$Department,$EMS$and$$the$Ministry$of$Health$and$was$also$described$

as$a$percentage.%
!$ Bystander$CPR$rate:$This$information$was$collected$from$the$DACPR$data$sheets$and$

patient$report$forms.$Bystander$CPR$rate$was$also$described$as$a$percentage.%
$

4.10+Data+Collection+and+Analysis+
4.10.1!Data!storage!and!management!

All$collected$data$were$entered$by$the$researcher$into$Excel$spread$sheets$as$a$final$trial$data$set.$

Table$ 4.6$ shows$ patient$ demographic$ data,$ resuscitationJrelated$ variables$ and$ cardiac$ arrest$

outcomes$retrieved$from$the$preJ$and$postJintervention$periods.$

$

$

Table$4.6.$Patient$demographic$data,$resuscitationJrelated$variables$and$cardiac$arrest$outcomes$

retrieved$from$the$preJ$and$postJintervention$periods.$

1.$ Patient$

demographics$

PreJintervention$ During$

implementation$

PostJintervention$

a.$ Age%
(category)$

X$ X$ X$
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b.$Gender$ X$ X$ X$

i.$Male$ X$ X$ X$

ii.$Female$ X$ X$ X$

c.$Nationality$ X$ X$ X$

i.$Kuwaiti$ X$ X$ X$

ii.$NonJKuwaiti$ X$ X$ X$

d.$Cardiovascular$risk$

factor$

X$ X$ X$

i.$One$cardiovascular$

risk$factor$

X$ X$ X$

ii.$More$than$one$

cardiovascular$$$

risk$factor$

X$ X$ X$

e.$Location:$ X$ X$ X$

i.$Home$ X$$ X$$ X$

ii.$Public$ X$ X$ X$

2.$ResuscitationJ

related$factors$

X$ X$
X$

a.$Cardiac$arrest:$ X$ X$ X$

i.$Witnessed$ X$ X$ X$

ii.$NonJwitnessed$ X$ X$ X$

b.$ECG$rhythm:$ X$ X$ X$

i.$Shockable$ X$ X$ X$

ii.$NonJshockable$ X$ X$ X$

c.$Bystander$

knowledge$of$CPR:$

$ $ X$

i.$Previous$knowledge$$ $ X$ X$

ii.$No$previous$

knowledge$$

$ X$ X$

d.$DACPR:$ $ X$ X$

i.$Caller$

demographics$

X$ X$ X$

ii.$Cardiac$arrest$

recognition$rate$

X$ X$ X$
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iii.$CPR$instruction$

Rate$

X$ X$ X$

iv.$Percentage$of$

cardiac$arrests$that$

received$CPR$

instructions$

X$ X$ X$

v.$NonJrecognized$

cardiac$arrests$

X$ X$ X$

vi.$Incorrect$OHCA$

recognition$

X$ X$ X$

e.$Management:$ X$ X$ $

i.$BLS$(CPR$+$

defibrillation)$

X$ X$ X$

ii.$ALS$(CPR$+$

defibrillation$+$

adrenaline)$

X$ X$ X$

iii.$Response$time$

$$$$$(mean)$

X$ X$ X$

3.$Outcomes$ X$ X$ X$

a.$Bystander$CPR$

rate$

X$ X$ X$

b.$ROSC$ X$ X$ X$

c.$Survival$rate$to$30$

days$

X$ X$ X$

$

$

Data$quality$measures$included$queries$to$identify$missing$data,$outliers$and$discrepancies.$Only$

the$researcher$has$access$to$protected$health$ information.$Civil$ ID$numbers$and$Case$numbers$

assigned$ to$each$ study$ participant$were$ used$ following$ recruitment.$ These$ IDs$were$ linked$ to$

patient$DACPR$data$sheets,$patient$report$forms$and$patient$medical$records$and$were$stored$on$

the$researcher’s$passwordJprotected$computer.$All$computers$used$in$this$research$were$password$

protected$and$encrypted$as$per$university$policy,$and$the$researcher$ensured$that$anonymity$was$

maintained.$ Patients$ will$ not$ be$ identified$ by$ name$ in$ any$ reports$ related$ to$ this$ study.$ The$

researcher$had$access$to$the$final$trial$data$setG$a$consulting$biostatistician$also$had$access$to$the$

final$trial$data$set$in$a$deJidentified$state.$

!
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4.10.2!Process!measures!

1.% Call$ takers$ in$the$ training$modules$were$evaluated$ through$ their$presence$at$ the$
training$sessions.%

2.% Dispatch$ instructors$ randomly$ reviewed$ call$ records$ to$ ensure$ intervention$
implementation$and$ to$ record$any$DACPR$ implementation$ challenges$during$ the$

implementation$and$postJintervention$data$collection$periods.%

3.% The$ researcher$ conducted$ retrospective$ sample$ monitoring$ every$ month$ by$
collecting$OHCA$case$data$from$the$onJsite$EMS$personnel$and$Mubarak$AlJKabeer$

Hospital$and$AlJFarwanya$hospital$records$and$then$matching$these$with$dispatch$

unit$ electronic$ records.$ This$ retrospective$ checking$ revealed$ recognised$ and$

unrecognised$OHCA$cases$on$the$part$of$call$takers.%

4.10.3!Balancing!measures!

DACPR$barriers$are$defined$as$caller$hung$up,$caller$refused,$caller$could$not$move$the$patient,$a$

language$barrier,$phone$call$not$clear,$EMS$arrived$before$CPR$was$initiated,$cardiac$arrest$was$

nonJcardiogenic$and$other$reasons.%

4.10.4!Other!changes!occurring!in!Emergency!Unit,!Dispatch!Centre!EMS!and!Ministry!of!Health!

during!study!period!

!

All$ events$ (such$as$ leadership$ changes$ and$ protocol$modifications)$occurring$during$ the$ study$

period$ that$might$ have$ interacted$with$ the$ intervention$or$ the$ study$ results$were$ recorded$ in$a$

logbook.$

$

4.10.5!Blinding!

!

Given$the$nature$of$the$intervention$and$illness,$healthcare$providers$and$the$researcher$were$not$

blinded$to$the$intervention$phase.$Furthermore,$assignment$was$nonJrandom,$as$all$OHCA$patients$

who$activated$EMS$because$of$cardiacJarrestJrelated$symptoms$and$who$met$the$inclusion$criteria$

were$ enrolled.$ It$ would$ not$ be$ ethical$ to$ randomly$ allocate$ OHCA$ patients$ to$ the$ DACPR$

programme$ and$ to$ omit$ others,$ as$ omitting$ OHCA$ patients$ from$ DACPR$ would$ be$ a$ form$ of$

withholding$CPR$(Mancini,$2015).$
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!

!

!

4.11!Ethical!Issues!

Ethical$approval$was$granted$by$the$Ministry$of$Health,$State$of$Kuwait$on$26$August$2016$(see$

Appendix$VI)$and$by$the$Ethics$and$Research$Governance$Online,$University$of$Southampton$on$

18$February$2017$after$highlighting$the$following$issues.$

4.11.1!Social!and!clinical!value!

The$ DACPR$ programme$ has$ been$ a$ widespread$ practice$ in$ the$ United$States$ and$ European$

Emergency$Medical$Services$centres$of$excellence$since$the$1970s$(Gardett,$2016)G$thus,$it$is$an$

impartial$process$for$EMS$development.$Moreover,$White’s$prospective$observational$study$(2010)$

concluded$that$a$DACPR$programme$was$associated$with$as$ low$as$a$2%$frequency$of$serious$

injuries$ among$ nonJcardiacJarrest$ patients.$ When$ coupled$ with$ the$ established$ benefits$ of$

bystander$CPR$among$those$with$cardiac$arrest,$these$results$support$an$assertive$programme$of$

DACPR.$$

Therefore,$the$proposed$DACPR$programme$will$be$assertively$implemented$by$the$investigator.$

The$investigator$will$also$ensure$that$the$DACPR$programme$is$of$high$integrity$and$quality$and$in$

line$with$the$latest$international$resuscitation$stakeholders’$recommendations.$$

4.11.2!Scientific!validity!

The$study$method$is$valid$and$feasible.$A$beforeJandJafter$study$which$includes$a$control$group$is$

not$new$ to$ research$and$has$been$structured$according$ to$clear$and$accepted$principles$ in$ the$

proposed$ study.$ Of$ important$ consideration$ when$ using$ a$ before$ and$ after$ scenario$ with$

consideration$of$a$control$group$are: adequate$selection$of$the$control$group$and$sufficient$detail$
about$data$collection$procedures$(O'Connor,$n.d.).$The$intervention$is$also$reliable,$as$the$practice$

of$DACPR$is$not$only$costJeffective$(Rea,$2003$and$Vaillancourt,$2007),$but$has$also$been$in$the$

emergency$medical$services$arena$for$more$than$four$decades.!

4.11.3!Patient!anonymity!

$Patient$names$will$not$be$included$in$the$analysis.$A$patient$identification$number$and$case$number$
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will$be$recorded$once$a$citizen$activates$the$call.$The$patient$identification$number$and$case$number$

will$be$used$on$the$dispatch$sheet,$the$patient$information$sheet,$and$in$hospital$records.$However,$

following$analysis$of$ the$data,$ all$patient$ information$will$ be$anonymised.$No$patientJidentifying$

information$will$be$recorded$on$subsequent$reports$or$publications.$

!
4.11.4!Patient!privacy!!
$
No$ information$ regarding$ patients’$ behaviour,$ social$ status$ or$ physical$ status$ is$ allowed$ to$ be$

shared$or$discussed$by$research$members$outside$the$context$of$the$research.$

$

4.11.5!Patient!confidentiality!

!

Patients’$ names$will$ remain$anonymous$during$ the$ study$and$ no$ information$ regarding$patient$

treatment$will$be$discussed$outside$the$research$context.$$

All$ of$ the$data$will$ be$ stored$on$a$passwordJprotected$ computer$ for$ 10$ years,$according$ to$ the$

University$of$Southampton’s$data$protection$policy$and$the$Data$Protection$Act.$Files$will$be$locked$

at$all$times$when$not$in$use.$

1.$$$$Personal$data$shall$be$processed$fairly$and$lawfully.$$

2.! Personal$data$shall$be$obtained$only$for$one$or$more$specified$and$lawful$purposes,$and$

shall$not$be$further$processed$in$any$manner$incompatible$with$that$purpose$or$those$purposes.!

3.! Personal$data$shall$be$adequate,$relevant$and$not$excessive$in$relation$to$the$purpose$

or$purposes$for$which$they$are$processed.$!

4.! Personal$data$shall$be$accurate$and,$where$necessary,$kept$up$to$date.$!

5.! Personal$data$processed$for$any$purpose$or$purposes$shall$not$be$kept$for$longer$than$

is$necessary$for$that$purpose$or$those$purposes.$!

6.! Personal$data$shall$be$processed$in$accordance$with$the$rights$of$data$subjects$under$

this$Act.$!

7.! $Appropriate$technical$and$organisational$measures$shall$be$taken$against$unauthorised$

or$unlawful$processing$of$personal$data$and$against$accidental$loss$or$destruction$of,$or$damage$

to,$personal$data.$!

4.11.6!Favourable!risk:!benefit!ratio!

DACPR$will$be$implemented$with$a$caution$about$minor$risks$to$call$takers$and$patients.$$

$
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a.$ Potential$physical$discomfort$(patients):$

$

Putting$a$DACPR$protocol$in$place,$as$in$this$study,$reduces$the$number$of$incorrectly$diagnosed$$$

cardiac$arrest$by$37%$(Hallstrom,$2000).$Moreover,$a$patient$who$receives$unnecessary$chest$

compressions$will$be$identified$after$$matching$the$DACPR$data$sheet$and$Pro$QA$crossJchecking$

with$ the$patient$ report$ form$ and$medical$ records.$Hence,$DACPR$ is$ not$ a$ life$ threatening$ or$

disabling$intervention$(White,$2010).$

Furthermore,$the$researcher$will$deal$with$misdiagnosed$cases$through$the$quality$$assurance$

monthly$reports,$in$which$reasons$for$misdiagnosing$patients$will$be$identified$and$highlighted$to$

call$takers$at$dispatcher$instructor$monthly$debriefing$sessions.$

$

$

$

b$.$Call$takers’$risks$of$psychological$distress:$

$

According$ to$Pierce$ (2012),$ taking$distressing$ calls$ involving$death$ can$be$ stressful$on$10%$of$

emergency$call$takers.$Therefore,$to$provide$psychological$support,$a$dispatch$instructor$debriefing$

will$take$place$after$each$observational$segment.$

$

$

4.11.7!Informed!consent!

Informed$consent$will$not$be$sought$from$patients$participating$in$this$study.$OutJofJhospital$cardiac$

arrest$is$an$urgent,$unpredictable$eventG$it$will$not$be$known$who$will$arrest$and$when.$Therefore,$

consent$cannot$be$obtained$before$ the$study$ initiation$or$from$patients$who$survive$ to$30$days.$

However,$written$consent$will$be$sought$ from$the$call$ takers$who$will$ take$part$ in$ implementing$

DACPR.$ The$ call$ takers$be$asked$ fill$ out$ the$ consent$ form$prior$ to$ the$ commencement$of$ the$

introductory$lecture.$$

!

4.11.8!Inclusion/exclusion!criteria!

Late'pregnancy!cardiac!arrests!
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None$of$the$reviewed$studies$disclosed$lateJpregnancy$women’s$inclusion$or$exclusion.$Only$Rea’s$

(2012)$ randomized$ clinical$ trial$ determined$ the$ impact$ of$ handsJonly$ dispatcherJassisted$ CPR$

versus$the$now$outJdated$30$compressions:2$breaths,$which$clearly$resulted$ in$the$exclusion$of$

pregnant$women$from$this$study.$The$reason$for$excluding$lateJpregnancy$women$from$the$study$

is$the$risk$of$inferior$vena$cava$injury$during$chest$compression$CPR.$Morris$(2003)$explains$chest$

compression$for$lateJpregnancy$women$in$the$supine$position$and$that$all$attempts$at$resuscitation$

will$be$futile$unless$the$compression$of$the$inferior$vena$cava$by$the$gravid$uterus$is$relieved.$This$

is$ achieved$either$by$placing$ the$patient$ in$an$ inclined$ lateral$position$by$using$a$wedge$or$ by$

displacing$the$uterus$manually.$

$

Non'cardiogenic!arrests!

NonJcardiogenic$ arrests$ include$ cardiac$ arrests$ due$ to$ intoxication,$ drowning,$ suicide$ or$

electrocution.$Although$ the$ latest$Utstein$ template$ does$ not$ recommend$ the$exclusion$ of$ nonJ

cardiogenic$arrests$from$data$analysis,$Carter’s$(2017)$systematic$review$stressed$that$different$

proportions$of$ cardiac$ versus$nonJcardiac$pathogenesis$ in$an$OHCA$sample$ could$ result$ in$an$

entirely$ different$ interpretation$ of$ the$ data.$ Furthermore,$ reviewed$ studies$ adopted$ variable$

inclusionJexclusion$criteria$for$nonJcardiogenic$arrests.$ In$fact,$most$studies$were$unclear$about$

nonJcardiogenic$arrest$status,$as$shown$in$Table$4.7.$In$the$present$study,$nonJcardiogenic$arrests$

were$excluded$from$the$data$analysis.$However,$nonJcardiogenic$arrests$are$not$excluded$from$

resuscitation$and$are$resuscitated$in$the$form$of$2$breaths:$30$chest$compressions.$Resuscitation$

is$used$because$these$arrests$are$more$likely$to$have$respiratory$rather$than$cardiac$origins.$The$

call$ takers$were$ instructed$to$provide$ instruction$for$2$breaths:$30$chest$compressions$ in$ these$

cases$and$to$highlight$nonJcardiogenic$causes$in$the$DACPR$data$sheet.$This$is$to$ensure$that$this$

group$of$patients$receives$proper$treatment$while$allowing$for$their$exclusion$from$data$analysis.$

The$reasons$for$excluding$nonJcardiogenic$cardiac$arrests$are$as$follows: 

1.$OutJofJhospital$ cardiac$ arrest$ from$ a$ respiratory$ cause$ has$ a$ poorer$ survival$ outcome$ than$

OHCA$from$a$cardiac$cause$in$adults$(Orban,$2018).$

2.$The$2$breaths:30$chest$compressions$form$of$CPR$has$different$outcomes$than$handsJonly$CPR$

(Bray,$2011).$

$
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$

Table+4.7.$NonJcardiogenic$arrest:$status$in$the$literature.$

Study$ Year$ Author$ NonJcardiogenic$

arrest$

Status$

Implementation$of$a$regional$TCPR$

and$outcomes$after$OHCA$

2016$ Bobrow$ Mentioned$ Included$

DACPR$ in$ a$ metropolitan$ city:$ A$

beforeJafter$populationJbased$study$

2014$ Song$ Mentioned$ Excluded$

A$beforeJandJafter$interventional$trial$

of$DACPR$for$OHCA$in$Singapore$

2016$ Harjanto$ Not$mentioned$ Not$clear$

Effect$ of$ introduction$ of$ a$

standardized$protocol$in$DACPR$

2016$ Plodr$ Not$mentioned$ Included$

Changing$ EMS$ DACPR$ to$ 400$

compressions$ before$ mouth$ to$
mouth$improved$BCPR$rates$

2011$ Bray$ Not$mentioned$ Not$clear$

The$continuous$quality$improvement$
project$ for$ TCPR$ increased$ the$

incidence$ of$ BCPR$ and$ improved$

OHCA$outcomes$

2012$ Tanaka$ Mentioned$ Excluded$

Importance$ of$ the$ first$ link:$

description$ and$ recognition$ of$ an$

OHCA$in$an$emergency$call$

2009$ Berdowski$ Not$mentioned$ Not$clear$

Emergency$medical$services$treated$

OHCA:$Identification$of$weak$links$in$

the$ chain$ of$ survival$ through$

epidemiological$study$

2015$ Sanson$ Not$mentioned$ Not$clear$

Emergency$dispatch$processes$and$
patient$ outcomes$ in$ bystanderJ

witnessed$OHCA$

2015$ Hiltunen$ Not$mentioned$ Not$clear$
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$

*OHCA:$outJofJhospital$cardiac$arrests,$DACPR:$dispatcherJassisted$CPR,$BCPR:$bystander$CPR.$

4.11.9!Do!Not!Resuscitate!(DNR)!!

None$of$the$reviewed$studies$discussed$DNR$except$Harjanto’s$(2016)$beforeJandJafter$study$in$

Singapore.$As$Kuwait’s$cultural$context$prohibits$refusal$of$resuscitation$by$the$patient$or$his/her$

family$member$(as$noted$earlier),$the$study$does$not$discuss$DNR$cases.$

4.11.10!Control!group$

The$control$group$was$subject$ to$regular$EMS$processes$in$OHCA$cases.$This$ included$OHCA$

recognition$according$to$ProQA,$emergency$medical$dispatch$and$sending$the$nearest$ambulance$

to$the$patient’s$address.$The$control$group$received$resuscitation$as$per$Kuwait’s$EMS$standard$

protocol$and$not$according$to$the$proposed$study$protocol.$

4.11.11!Independent!review!

As$ stated$ earlier,$ the$ study$ protocol$went$ through$ the$ ethical$ approval$ process$ in$ the$State$ of$

Kuwait.$The$submission$of$the$study$protocol$to$the$Ministry$of$Health,$State$of$Kuwait$was$followed$

by$a$ review$of$ the$study$protocol$by$an$ethics$committee.$The$ethics$committee$consisted$of$a$

cardiologist,$a$Health$Ministry$research$member,$and$the$Allied$Health$Department$Director.$The$

ethics$committee$rendered$a$decision$after$six$weeks$(see$Appendix$VI). 

!

Dispatch$codes$of$OHCA$should$be$

diagnosis$ related$ rather$ than$

symptom$related$

2010$ Axelsson$ Mentioned$ Included$

In$ patients$ with$ OHCA,$ does$

provision$ of$ DACPR$ versus$ no$

instruction$ improve$ outcome:$ A$
systematic$review$

2011$ Bohm$ Not$mentioned$ Not$clear$

Are$ regional$ variations$ in$activity$of$

DACPR$ associated$ with$ OHCA$

outcomes?$ A$ nationJwide$

populationJbased$cohort$study$

2016$ Nishi$ Not$mentioned$ Not$clear$

Total$excluded$ 2$
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4.11.12!Dissemination!of!results!

The$study$results$will$be$disseminated$through$scientific$media,$$the$policymakers$in$the$Kuwait$

Ministry$of$Health$and$the$community.$The$researcher$will$take$the$lead$in$providing$copies$of$

this$ study$and$an$executive$ summary$ to$peerJreviewed$publications$and$ rolling$emergency$

health$ services$ conferences.$ Acknowledgements$ will$ include$ the$ Ministry$ of$ Health$ EMS$

director$ and$ staff,$ Mubarak$ AlJKabeer$ Hospital$ Registry$ Department$ staff$ and$ the$ Death$

Registry$director$and$staff.$

$

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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Chapter+Five:+Results+
$

5.1+Introduction+
$

This$chapter$reports$on$the$results$of$DACPR$implementation$ in$a$pilot$region$of$Kuwait$and$its$

impact$on$the$outcomes$for$OHCA$patients.$The$chapter$discusses$the$results$of$the$comparisons$

made$among$the$different$groups$sampled$in$this$study.$The$first$comparison$was$made$among$

the$three$OHCA$patients’$groups$in$the$intervention$region$during$the$study$periods.$The$purpose$

of$this$comparison$was$to$demonstrate$the$effects$of$DACPR$on$the$outcomes$of$OHCA$patients$

before$and$after$its$implementation$in$the$pilot$region$of$Kuwait.$The$second$comparison$was$made$

between$the$results$of$the$intervention$and$control$groups$from$21$February$J$31$December$2017.$$

+
+
5.2+Illustrations+through+comparisons+
$

A$total$of$664$OHCA$cases$from$2016$and$2017$were$extracted$from$the$Kuwaiti$EMS$archived$

data.$A$total$of$287$cases$of$nonJcardiogenic$aetiology,$missing$data,$evident$death,$unknown$

identity$and$paediatric$patients$were$excluded$from$the$final$data$set.$Only$377$OHCA$cases$met$

the$inclusion$criteria$for$the$study$periods$1$February$–$31$October$2016,$1$February$–$31$May,$

and$1$June$–$December$2017.$There$were$80$cases$in$the$preJintervention$period,$78$cases$in$

the$implementation$period$and$219$cases$the$postJintervention$period.$Figure$5.1$shows$the$

selection$of$patients$for$inclusion$in$the$study$and$their$subsequent$classification$into$the$three$

study$periods.$Each$patient$group$was$subdivided$into$an$intervention$patient$group$and$a$control$

patient$group.$In$this$section,$we$conduct$multiple$comparisons$between$the$illustrated$patient$

groupsG$one$comparison$to$identify$whether$the$selection$of$AlJFarwanya$Province$as$the$control$

arm$was$appropriateG$and$two$comparisons$to$highlight$the$effects$of$DACPR$on$the$OHCA$

patients’$outcomes.$
$
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$

Figure+5.1$Selection$of$patients$for$inclusion$in$the$study$and$their$subsequent$classification$into$three$study$periods$
$

+
+
+
5.2.1+Comparison!between!intervention!groups!before,!during!and!after!DACPR!implementation!
!

An$initial$comparison$was$conducted$in$the$pilot$region,$Hawali$Province,$using$a$chiJsquare$test$

among$ the$ following$ groups:$ the$ preJintervention$ group$ (1$ February$ to$ 31$ October$ 2016),$

intervention$group$ (21February$–$31$May$2017),$ and$ the$postJintervention$group$ (1$ June$–$31$

December$2017).$The$ results$demonstrated$the$effects$of$ the$DACPR$development,$evaluation$

and$implementation$process$on$OHCA$outcomes$before$and$after$DACPR$implementation$in$the$

pilot$region$of$Kuwait.$These$results$are$shown$in$Table$5.1.$

$

$

$

$

$

$

$

$

OHCA$cases$from$Kuwait$
EMS$archival$data$

(N$=1333)

OHCA$cases$during$proposed$study$periods:$
1$January$to$31$December$2013,$
1$February$to$31$October$2016$and$
1$February$to$31$December$2017$

(N$=$664)

OHCA$cases$included$
(N$=$377)$

PostJintervention$
group$

(1$June$to$
31$December$2017)$

(N=219)$

Farwanya
N=91

Hawali
N=128

DuringJimplementation$
group

(21$February$to$
May$2017)$
(N$=$78)

Farwanya
N=30

Hawali
N=48

PreJintervention$
patient$group$
(1$February$to$

31$October$2016)$
(N$=$80)

Farwanya
N=56

Hawali
N=24

Exclude:$nonJcardiogenic$
aetiology,$missing$data,$
evident$death,$unknown$
identity$and/or$paediatric$
patients$(N=287)$
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$
Table+5.1+Comparison$between$intervention$groups$in$the$pilot$region,$Hawali$Province.+

Domains 
(core elements) 

Group 

   Pre-intervention 
(1 January- 31 
October 2016) 

N=24 

  During 
intervention 
21 Februaruy-31 

May 2017 
N=48 

Post-intervention 
1 June- 31 

December 2017 
N=128 

1.System 

 Two-tiered EMS system  

2.bystander demographics 

  
N N N Chi-square df Sig. 

Caller:  Civilian 24 (100) 47 (97.9) 124 (96.9) 1.619 4 .805a,b 

Others 0 (0) 
  

 
1 (2.1) 

  

4 (3.2) 

  
  

  
  

  
  

Caller 
Nationality   

Kuwaiti 24 (100) 15 ( 31.9) 79 (61.7) 31.386 2 <.001 

Non-Kuwaiti 0 (0) 32 (68.1) 49 (38.3) 
      

Caller gender   Male 17 (70.8) 35 (74.5) 91(71.1) 0.208 2 0.901 

Female 7 (29.2) 12 (25.5) 37 (28.9) 
      

3.Patient variables 

LOCATION  Home 23 (95.8) 26 (68.4) 83 (84.7) 9.675 4 .046  

Public 1(4.2)  12 (31.6)  15 (15.3) 
  

  
  

  
  

  
  

AGE 16-30 0 (0) 4 (8.3) 4(3.1) 12.306 6 .055 

30-50 1 (4.3) 12 (25) 21(16.4) 
      

50-70 8 (34.8) 19 (39.6) 45 (35.2) 
      

70 14 (60.9) 13 (27.1) 58 (45.3) 
      

Gender Male 15 (62.5) 35 (72.9) 79 (61.7) 1.959 2 0.375 

Female 9 (37.5) 13 (27.1) 49 (38.3) 
      

Medical history None 1 (5.9) 23 (54.8) 72 (63.2) 20.621 4 .$<.001 

One 
cardiovascular 
risk 

5 (29.4) 8 (19.0) 17 (14.9) 

      
More than one 
cardiovascular 
risk 

11 (64.7) 11 (26.2) 25 (21.9) 

      
Nationality   Kuwaiti 21 (87.5) 10 (20.8) 63 (49.2) 29.250 2 <.001 

Non-Kuwaiti 3 (12.5) 38 (79.2) 65 (50.8) 
      

4. Resuscitation 

Basic Life Support 24 (100) 48 (100) 122 (95.3) 
3.479 

  
2 
  

.176 
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Advanced Life Support 0 (0.0) 1 (2.1) 7 (5.5) 
2.178 

  
2 
  

.337 
  

Response time in minutes 
(mean) 
 

8 8  9  
  ANOVA test 

p = .566 

5.Outcomes 

OHCA recognition rate 
5 (20.8) 1 (2.1) 16 (12.9)   2  .037  

CPR instruction rate 
 

3 (12.5) 0 (0.0) 13 (10.4) 5.729 
   2 .057 

  

% recognised arrests received CPR 
instructions 60 0 81    

Bystander CPR 
3 (12.5) 7 (14.6) 15 (12.0) 0.210 

  
2 
  

0.900 
  

ROSC  
1 (4.2) 3 (6.3) 2 (1.6) 2.728 

  
2 
  

.256 
  

 Survival-to 30 days  
7 (29.2) 1 (2.1) 1 (0.8) 38.751 

  
2 
  <.001  

$

$

The$results$showed$no$significant$differences$in$bystander$demographics$in$the$three$observational$

periods:$ preJintervention,$ during$ implementation$ and$ postJintervention,$ with$ the$ exception$ of$

bystander$nationality.$$

$

In$relation$to$the$patient$variables,$in$the$three$observation$periods$in$pilot$region,$OHCA$incidences$

were$increasing$among$healthy$middleJaged,$non$Kuwaiti$individuals.$No$cardiovascular$risk$factor$

was$reported$in$5.9%$of$the$preJintervention$period,$54.8%$of$the$intervention$period$and$63.2%$

during$the$postJintervention$period$(pJvalue$<.001).$The$incidences$of$OHCA$in$nonJKuwaitis$were$

as$follows:$12.5%$in$the$preJintervention$period,$79.2%$in$the$intervention$period$and$50.8%$in$the$

postJintervention$period$(pJvalue$<.001).$$

Another$observation$in$patient$variables$is$the$increasing$OHCA$incidence$in$young$adults$(30J50)$

and$decreasing/increasing$(variable)$OHCA$incidence$in$the$geriatric$population$(70+).$

$

Regarding$EMS$resuscitation$efforts,$there$were$no$significant$changes$in$EMS$processes$between$

2016$ and$ 2017$ in$ the$ pilot$ region,$ including$ in$ basic$ life$ support,$ advanced$ life$ support$ and$

response$time.$$

$

The$OHCA$outcomes$in$the$pilot$region$showed$favourable$changes$in$OHCA$recognition$rates$

and$survivalJto$30$days$after$the$implementation$of$DACPR$in$the$Kuwaiti$EMS.$

$
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 Regarding$other$outcomes$of$OHCA$ in$ the$pilot$ region,$ there$were$no$significant$ variations$ in$
bystander$CPR$rates$or$ in$ROSC$rates$among$the$three$observational$groups$(preJintervention,$

during$implementation$and$postJimplementation). 
$

A$multivariate$regression$analysis$was$conducted$to$ensure$that$the$factors$did$not$have$any$effect$

on$the$study$outcomes.$This$statistical$test$examined$separately$the$impact$of$all$factors$on$each$

outcome.$These$results$are$shown$in$the$tables$below.$$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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Table+5.2$Factors’$impacts$on$OHCA$recognition$rate$in$the$pilot$region,$Hawali$Province.$

Dependent Variable B 
Std. 

Error T P-value 

95% Confidence Interval 

Lower Bound 
Upper 
Bound 

OHCA 
recognition 
rate 

Intercept 0.245 0.563 0.436 0.664 -0.863 1.353 

Response Time -0.007 0.004 -1.574 0.117 -0.016 0.002 

Caller [Civilian ] -0.063 0.159 -0.397 0.692 -0.375 0.249 

Caller [Health professional] -0.238 0.256 -0.932 0.352 -0.742 0.265 

[Caller nationality] 0.019 0.055 0.343 0.732 -0.090 0.128 

[Caller gender] 0.027 0.053 0.508 0.612 -0.077 0.130 

[LOCATION] Home -0.165 0.408 -0.405 0.686 -0.969 0.638 

[LOCATION] Public -0.170 0.411 -0.414 0.679 -0.980 0.639 

[AGE=30-50] -0.104 0.149 -0.698 0.486 -0.396 0.189 

[AGE=50-70] 0.032 0.065 0.495 0.621 -0.096 0.161 

[AGE=70+] 0.004 0.052 0.081 0.936 -0.097 0.106 

[Gender] -0.063 0.050 -1.260 0.209 -0.161 0.035 

No medical history  0.104 0.366 0.285 0.776 -0.617 0.826 

One cardiovascular risk factor  0.038 0.364 0.104 0.917 -0.680 0.756 

More than one cardiovascular risk factor 0.200 0.366 0.548 0.584 -0.520 0.920 

Nationality -0.045 0.058 -0.766 0.444 -0.159 0.070 

Basic Life support -0.021 0.254 -0.082 0.935 -0.520 0.479 

Advanced Life Support 0.064 0.102 0.629 0.530 -0.136 0.264 

$
None$of$the$factor$had$an$impact$on$the$OHCA$recognition$rate.$
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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Table+5.3$Factors’$impacts$on$CPR$instruction$rate$in$the$pilot$region,$Hawali$Province.$

 

Dependent Variable B Std. Error t P-value 
95% Confidence Interval 

Lower Bound Upper Bound 
 CPR 
instruction 
given  

Intercept 0.002 0.396 0.005 0.996 -0.778 0.782 

Response time -0.008 0.003 -2.427 0.016 -0.014 -0.001 

Caller [Civilian ] 0.063 0.112 0.568 0.571 -0.156 0.283 
Caller [Health professional] -0.010 0.180 -0.056 0.955 -0.364 0.344 

[Caller nationality] 0.008 0.039 0.203 0.839 -0.069 0.085 

[Caller gender] 0.014 0.037 0.381 0.703 -0.059 0.087 

[LOCATION] Home -0.002 0.287 -0.006 0.995 -0.567 0.564 

[LOCATION] Public -0.049 0.289 -0.169 0.866 -0.619 0.521 

[AGE=30-50] -0.076 0.105 -0.722 0.471 -0.282 0.131 

[AGE=50-70] 0.026 0.046 0.576 0.565 -0.064 0.117 

[AGE=70+] 0.006 0.036 0.172 0.863 -0.065 0.078 

[Gender] -0.010 0.035 -0.292 0.771 -0.080 0.059 

No medical history  0.020 0.258 0.077 0.939 -0.488 0.528 

One cardiovascular risk factor  -0.007 0.257 -0.028 0.978 -0.512 0.498 

More than one cardiovascular 
risk factor 

0.040 0.257 0.156 0.876 -0.467 0.547 

Nationality -0.028 0.041 -0.677 0.499 -0.109 0.053 

Basic Life support 0.017 0.179 0.094 0.925 -0.335 0.369 

Advanced Life Support 0.069 0.072 0.965 0.335 -0.072 0.210 

 
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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Table+5.4$Factors’$impacts$on$Bystander$CPR$rate$in$the$pilot$region,$Hawali$Province.$

Dependent Variable B Std. Error t. P-value 
95% Confidence Interval 

Lower border Upper border 
Bystander 
CPR rate 

Intercept -0.135 0.452 -0.298 0.766 -1.025 0.756 

Response Time -0.005 0.004 -1.464 0.144 -0.012 0.002 

Caller [Civilian ] 0.106 0.127 0.829 0.408 -0.145 0.357 

Caller [Health professional] 0.058 0.206 0.281 0.779 -0.347 0.462 

[Caller nationality] -0.056 0.044 -1.260 0.209 -0.143 0.032 

[Caller gender] -0.011 0.042 -0.256 0.798 -0.094 0.073 

[LOCATION] Home 0.218 0.328 0.663 0.508 -0.428 0.863 

[LOCATION] Public 0.251 0.330 0.759 0.449 -0.400 0.901 

[AGE=30-50] -0.087 0.119 -0.730 0.466 -0.322 0.148 

[AGE=50-70] 0.106 0.052 2.016 0.045 0.002 0.209 

[AGE=70+] 0.023 0.041 0.546 0.586 -0.059 0.104 

[Gender] -0.044 0.040 -1.083 0.280 -0.123 0.036 

No medical history  0.050 0.294 0.171 0.864 -0.529 0.630 

One cardiovascular risk factor  0.110 0.293 0.375 0.708 -0.467 0.687 

More than one cardiovascular 
risk factor 

0.044 0.294 0.150 0.881 -0.535 0.623 

Nationality 0.110 0.047 2.342 0.020 0.017 0.202 

Basic Life support -0.103 0.204 -0.504 0.615 -0.504 0.299 

Advanced Life Support -0.068 0.082 -0.829 0.408 -0.229 0.093 

$

$

 
 
 
 
 
 
 
 
+
+
+
+
+
+
+
+
Table+5.5$Factors’$impacts$on$the$return$of$spontaneous$circulation$(ROSC)$rate$in$the$pilot$region,$Hawali$Province.$

Dependent Variable B 
Std. 

Error t P- value 
95% Confidence Interval 

Lower Border Upper Border 
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ROSC  Intercept -
0.00

1 

0.258 -
0.00

2 

0.998 -0.509 0.508 

Response Time 0.00
2 

0.002 0.90
8 

0.365 -0.002 0.006 

Caller [Civilian ] 0.03
3 

0.073 0.45
3 

0.651 -0.110 0.176 

Caller [Health professional] 0.02
0 

0.117 0.17
1 

0.864 -0.211 0.251 

[Caller nationality] 0.01
3 

0.025 0.51
1 

0.609 -0.037 0.063 

[Caller gender] -
0.01

4 

0.024 -
0.58

0 

0.563 -0.062 0.034 

[LOCATION] Home -
0.01

0 

0.187 -
0.05

1 

0.959 -0.379 0.359 

[LOCATION] Public -
0.01

6 

0.189 -
0.08

4 

0.933 -0.388 0.356 

[AGE=30-50] -
0.02

2 

0.068 -
0.32

1 

0.749 -0.156 0.113 

[AGE=50-70] -
0.02

3 

0.030 -
0.75

3 

0.452 -0.082 0.036 

[AGE=70+] 0.00
8 

0.024 0.33
5 

0.738 -0.039 0.055 

[Gender] -
0.04

0 

0.023 -
1.74

0 

0.083 -0.085 0.005 

No medical history  -
0.00

2 

0.168 -
0.01

0 

0.992 -0.333 0.329 

One cardiovascular risk factor  -
0.00

1 

0.167 -
0.00

4 

0.997 -0.330 0.329 

More than one cardiovascular risk 
factor 

-
0.03

5 

0.168 -
0.20

6 

0.837 -0.365 0.296 

Nationality 0.01
3 

0.027 0.49
8 

0.619 -0.039 0.066 

Basic Life support -
0.01

4 

0.117 -
0.12

0 

0.905 -0.243 0.216 

Advanced Life Support 0.01
4 

0.047 0.31
0 

0.757 -0.077 0.106 

 
$
$
$
$
$
$
 
 
 
+
+
Table+5.6$Factors’$impacts$on$the$survival$to$30$days$rate$in$the$pilot$region,$Hawali$Province.$

Dependent Variable B 
Std. 

Error t P- value 

95% Confidence Interval 
Lower 
Border 

Upper Border 
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Surviva
l-to 30 
days  

Intercept -
0.05

0 

0.385 -
0.12

9 

0.897 -0.807 0.708 

Response time  -
0.00

3 

0.003 -
0.87

7 

0.381 -0.009 0.003 

Caller [Civilian ] 0.04
3 

0.108 0.39
9 

0.690 -0.170 0.257 

Caller [Health professional] -
0.03

3 

0.175 -
0.19

1 

0.849 -0.378 0.311 

[Caller nationality] 0.05
6 

0.038 1.48
8 

0.138 -0.018 0.131 

[Caller gender] -
0.02

1 

0.036 -
0.58

0 

0.562 -0.092 0.050 

[LOCATION] Home -
0.06

5 

0.279 -
0.23

1 

0.817 -0.614 0.485 

[LOCATION] Public -
0.09

9 

0.281 -
0.35

1 

0.726 -0.652 0.455 

[AGE=30-50] 0.13
4 

0.102 1.31
7 

0.189 -0.066 0.334 

[AGE=50-70] -
0.02

7 

0.045 -
0.60

4 

0.546 -0.115 0.061 

[AGE=70+] -
0.05

3 

0.035 -
1.48

9 

0.138 -0.122 0.017 

[Gender] 0.03
1 

0.034 0.91
0 

0.364 -0.036 0.098 

No medical history  0.26
1 

0.250 1.04
1 

0.299 -0.232 0.754 

One cardiovascular risk factor  0.25
6 

0.249 1.02
9 

0.305 -0.234 0.747 

More than one cardiovascular risk 
factor 

0.28
5 

0.250 1.14
0 

0.255 -0.207 0.777 

Nationality -
0.01

2 

0.040 -
0.29

8 

0.766 -0.090 0.067 

Basic Life support -
0.09

2 

0.174 -
0.53

2 

0.595 -0.434 0.249 

Advanced Life Support -
0.16

1 

0.070 -
2.31

6 

0.021 -0.298 -0.024 

$

+
+
+
+
+
+
+
+
5.2.2+Comparison!between! intervention!and!control!groups!during!21!February! to!31!December!
2017!
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A$comparison$was$made$between$ the$ intervention$groups$and!control$groups$during$the$period$

from$21$February$–$31$December$2017$to$ensure$that$the$recorded$effects$of$DACPR$on$OHCA$

outcomes$were$factual$and$not$due$to$other$changes$in$the$Kuwaiti$EMS$during$2017.$$

$

After$statistical$consultation,$the$researcher$used$a$binary$logistic$regression$model$to$conduct$the$

comparison$between$the$OHCA$patients’$demographics$in$the$intervention$and$control$groups$(see$

Table$5.7).$

$
Table+5.7+Comparison$between$OHCA$patients’$demographics$in$intervention$and$control$regions$during$the$period$21$
FebruaryJ31$December$2017$using$a$chiJsquare$test$

 
 
 
 
Domains 

Study groups 
 
 
 

 
P-value 

Control 
(21 February-31 
December 2017) 

(N= 121) 

Intervention 
(21 February-31 December 

2017) 
(N= 176) 

System Two-tiered EMS system 
 

 

Crude annual incidence 
10.3 per 100,000 18.7 per 100,000 

 

Caller: Civilian 114 (94.2) 171 (97.2) .378 
Others 7 (5.8) 5 (2.8) 

Caller 
nationality  

Kuwaiti 69 (57) 94 (53.7) 0.574 
 Non-Kuwaiti 52 (43) 81 (46.3) 

Caller 
gender  

Male 102 (84.3) 126 (72) .013* 
 Female 19 (15.7) 49 (28) 

LOCATION   Home 89 (77.4) 109 (80.1) .529 
 Public 26 (22.6) 27 (19.8) 

  
Witness Witness 14 (11) 19 (10.7)  
AGE 
(categorical) 

16-30 2 (1.7) 8 (4.5) 0.144 
 30-50 22 (18.2) 33 (18.8) 

50-70 58 (47.9) 64 (36.4) 

70+ 39 (32.2) 71 (40.3) 

Patient 
gender  

Male 85 (70.2) 114 (64.8) 0.324 
 Female 36 (29.8) 62 (35.2) 

Medical 
history 

None 70 (66.7) 95 (60.9) 0.135 
 Cardiovascular 

risk 
35 (33.3) 61(39.1) 

Nationality  Kuwaiti 45 (37.5) 73 (41.5) 0.493 
 Non-Kuwaiti 75 (62.5) 103 (58.5) 

Basic Life Support 120 (99.2) 170 (96.6) .149 
 

Advanced Life Support 4 (3.3) 8 (4.5) .594 
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Response time in minutes  
(mean) 

9  8  .863 

 
 
 
 
 
 
 
Table+5.8.$Comparison$between$intervention$and$control$OHCA$patient$outcomes$during$21$February$–$31$
December$2017$using$binary$logistic$regression$model.$
 

OHCA patients outcomes Control Intervention Intervention versus control  
Odds ratio 

P-value (95%CI) 
 

OHCA recognition rate 
 

19 (15.7) 
 

17 (9.9) 
 

.001 
 

[-3.43, -0.89] 
 

0.13 

 
CPR instruction rate 

 
3 (2.5) 

 
13 (7.5) 

 
.007 [0.78, 4.62] 

 
13.26 

Number of recognised 
OHCAs that received CPR 

instructions 

3 (6.3) 13 (76)    

Incorrectly diagnosed (false 
positive) 

 
2 (2.4) 

 
3 (1.6) 

   

Positive predictive value  19 (86) 17 (85)    
 

Bystander CPR rate 
 

5 (4.1) 
  

 
22 (12.7) 

 
.053 [0.06, 2.59] 

 
3.40 

 
ROSC 

 
5 (4.1) 

 
5 (2.9) .779 

 
[-2.14, 1.66] 0.77 

 
Survival to 30 days 

 
2 (1.7) 

 
2 (1.1) 

 
.954 

 
[-2.62, 3.07] 0.93 

$

$

The$OHCA$recognition$rates$were$higher$in$the$control$group$(15.7%)$than$in$the$intervention$group$

(9.9%)$ from$21$February$–$31$December$2017$ (pJvalue$=$ .001).$The$close$examination$of$ the$

OHCA$recognition$pattern$for$the$intervention$and$control$groups$revealed$that,$in$2017,$there$was$

an$association$between$the$timing$of$the$DACPR$training$course$and$the$rates$of$OHCA$recognition$

in$both$groups$(intervention$and$control$group).$This$association$is$demonstrated$in$Figure$5.2.$The$

DACPR$training$course$is$associated$with$better$OHCA$recognition.$
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$
Figure+5.2.**The*DACPR$training$course$is$associated$with$better$OHCA$recognition$rates$in$both$the$postJintervention$
group$and$the$control$three$group$in$2017$$$$$

$

The$next$study$outcome$is$CPR$instruction$rate,$which$showed$a$certain$trend$towards$significance.$

In$the$pilot$region,$the$CPR$instruction$rate$(7.5%)$is$higher$than$in$the$control$region$(2.5%),$and$

the$pJvale=.$061.$A$full$76%$of$the$recognised$OHCAs$received$CPR$instructions$in$the$pilot$region$

versus$6.3%$of$recognised$OHCAs$receiving$CPR$instructions$in$the$control$region.$

The$CPR$instruction$rate$increased$in$the$pilot$region$and$subsequently$increased$the$bystander$

CPR$rates$instruction$rate.$Bystander$CPR$rates$were$significantly$higher$in$the$pilot$region$(12.7%)$

than$in$the$control$group$(4.1%)$during$the$period$from$21$February$–$31$December$2017$(p'value$

=$.012).$$

$

$

$

$

+
+
+
+
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Chapter+Six:+Discussion$
+
6.1+Introduction+
+
This$chapter$discusses$the$study’s$results$in$the$context$of$the$current$literature.$The$first$section$

establishes$the$implemented$DACPR’s$effects$on$the$pilot$region’s$OHCA$outcomes,$namely$the$

OHCA$recognition$rate,$CPR$instruction$rate,$bystander$CPR$rate,$ROSC$and$survival$to$30$days.$

The$third$section$of$the$chapter$considers$the$DACPR$intervention$in$the$Kuwaiti$EMS,$as$well$as$

the$methods$employed$and$the$level$of$DACPR$implementation.$ In$this$section,$ the$ investigator$

discusses$the$stages$that$the$introduction$of$DACPR$passed$through$to$reach$full$implementation$

in$Kuwait’s$EMS$and$the$originality$of$the$implementation$method.$DACPR’s$challenges$are$then$

discussed$in$the$following$section$and$categorised$into$predefined$and$novel$DACPR$challenges.$

While$ the$ predefined$ challenges$ are$ related$ to$ the$ current$ literature,$ the$novel$ challenges$are$

disclosed$in$the$context$of$the$normalisation$process$model,$which$is$new$to$the$literature.$$

Given$that$this$study$is$the$first$to$describe$OHCA$in$Kuwait,$the$researcher$provides$an$overview$

of$the$pilot$region’s$OHCA$baseline$and$relates$it$to$regional$and$international$OHCA$baselines.$It$

highlights$the$pilot$OHCA$incidence,$patient$variables$and$EMS$resuscitation$in$Kuwait.$In$the$last$

section,$the$researcher$highlights$the$study’s$limitations.$$

$

6.2!Pilot!region!OHCA!patient!outcomes!!

!

Recently,$$a$considerable$amount$of$literature$has$focused$on$DACPR$and$OHCA$outcomes$(Ro,$

2017G$Huang,$2017G$Fukushima,$2017G$Hardeland,$2017G$Viereck,$2017G$Shah,$2018G$Wu,$2017G$

Park,$ 2018$ and$ Masoud,$ 2018).$ This$ indicates$ that$ research$ on$ DACPR’s$ effects$ on$ OHCA$

outcomes$ is$ an$ ongoing$ process.+Most$ of$ the$ published$ studies$ examined$ reputable$ DACPR$
methods,$i.e.,$DACPR$bundles,$DACPR$as$a$sole$tool$and$partial$DACPR,$as$well$as$its$impact$on$

OHCA$ outcomes.$ This$ study$ evaluates$ the$ impact$ of$ DACPR$ implemented$ through$

implementationJevaluationJfeasibility$and$development$key$phases$on$OHCA$patients’$outcomes.$

All$OHCA$patient$outcomes$are$considered$in$this$section.$$

+
6.2.1.!OHCA!recognition!rates!

There$ is$ growing$ evidence$ that$ the$OHCA$ recognition$ rate$ should$ be$ one$ of$ the$ key$

DACPR$ implementation$ outcomes$ (Hardeland,$ 2017G$ Nuno,$ 2017G$ Biancardi,$ 2017G$

Tsunoyama,$ 2017$ and$ Shah,$ 2018).$ This$ study$ reviewed$ the$ existing$ literature$ and$

identified$the$OHCA$recognition$rate$according$to$the$latest$definition$of$‘recognised$OHCA$

arrest’:$
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o$ ‘Recognised$OHCAs$should$be$defined$as$cases$in$which$the$caller$or$the$call$taker$

expressed$the$presence$of$‘OHCA’,$or$the$need$for$‘CPR’$or$an$‘AED’$

o$ Recognition$should$be$assessed$by$evaluating$emergency$call$recordings$

o$ The$ following$ cases$ should$ be$ excluded:$ EMSJwitnessed,$ missing/corrupted$

emergency$call$recordingsG$cases$where$the$patient$was$obviously$alive$during$the$

callG$ cases$where$bystander$CPR$was$ initiated$prior$ to$ the$ emergency$ callG$ and$

cases$where$the$caller$was$unable$to$assess$the$patient$

o$ Data$collection$should$include$incidence,$sensitivity$and$positive$predictive$value,4$

if$possible’$(Viereck,$2017).$

Using$this$definition,$it$was$determined$that$there$were$9.9%$recognised,$90.1%$falseJnegative$(not$

recognised)$and$1.6%$ falseJpositive$ (incorrectly$ recognised)$OHCA$cases$ in$ the$pilot$ region$of$

Kuwait$ in$ the$ 21$ FebruaryJ31$ December,$ 2017$ study$ period.$ This$ established$ DACPR’s$ high$

specificity$ and$positive$predictive$ value,$with$ few$ false$ positives,$ resulting$ in$ low$ sensitivity$ for$

OHCA$cases$in$the$EMS.$The$study’s$falseJpositive$rate$was$lower$than$the$published$falseJpositive$

rate$of$ 61.9%$ (Numi,$ 2006).$Numi’s$observational$ study$ (2016)$assessed$ the$effect$of$DACPR$

protocol$compliance$on$the$accuracy$of$cardiac$arrest$(CA)$ identificationG$the$high$falseJpositive$

rate$could$be$due$ to$studyJprotocol$ inadequacies$ (Hallstrom,$2003)$because$ the$false$positives$

were$significantly$higher$when$the$protocol$was$adhered$to$in$Numi$(2006).$

Furthermore,$implementing$the$DACPR$protocol$‘Is!the!patient!unconscious?’$and$‘Is!the!patient!

breathing!abnormally?’$is$known$to$have$a$sensitivity$of$38.0%J96.9%$and$a$specificity$exceeding$

97%$(Ng,$2017).$But,$due$to$the$poor$definition$of$OHCA$recognition$ in$most$DACPR$studies$ in$

existing$literature,$which$caused$the$inclusion$of$myriad$nonJcardiac$cases$and,$subsequently,$high$

sensitivity$ (Viereck,$2017),$complete$ reliance$on$ these$figures$of$sensitivity$and$specificity$ is$no$

longer$acceptable$(Viereck,$2017).$This$study$differs$from$the$existing$literature$by$reporting$a$more$

transparent$evaluation$of$DACPR$accuracy$in$recognising$OHCA$cases$(sensitivity$and$specificity).$

The$investigator$used$a$clear,$upJtoJdate,$‘recognised$OHCA’$definition$and$provided$explicit$results$

on$call$takers’$OHCA$recognition$rates.$This$research$also$contains$the$first$reference$to$the$Middle$

East’s$OHCA$recognition$rate.$

$ The$implemented$DACPR$did$not$achieve$the$designated$75%$success$benchmark$for$the$

study$(see$Chapter$4,$p.99),$nor$did$it$reach$the$established,$optimal,$95%$DACPR$recognition$rate$

for$OHCA$cases,$as$ reported$by$the$Resuscitation$Academy$(2017),$Viereck$ (2017)$and$Moller$

(2017).$The$study’s$OHCA$rate$did$not$ fall$within$ the$published$DACPR$OHCA$recognitionJrate$

                                                
4"Positive$predictive$value:$‘the$amount$of$cases$dispatched$as$OHCA,$that$were$confirmed$as$
clinical$OHCA’$(Viereck,$2017).$PPV=$a$(true$positive)$/$a+b$(true$positive$+$false$positive).$
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range$of$82%$(Shah,$2018)$to$14.1%$(Sanson,$2015).$The$reasons$for$the$low$OHCA$recognition$

rate$are$discussed$in$Section$6.4.$

$ The$study’s$multiple$group$comparison$in$the$intervention$region$demonstrated$a$significant$

before$(20.8%,$five),$during$(2%,$one)$and$after$(12.9%,$16)$difference$in$the$OHCA$recognition$

rate$in$favour$of$the$preJintervention$group,$which$used$the$standard$EMS$protocol$(AMPD,$Version$

12.1).$ However,$ close$ analysis$ of$ 2017$ OHCA$ recognition$ rate$ revealed$ a$ steadier$ OHCA$

recognition$rate$in$2017$than$during$the$2016$observation$period.$One$reason$for$the$falsely$inflated$

OHCA$recognition$rate$ in$the$preJintervention$group$is$the$smaller$OHCA$patient$group$used$in$

2016$(24)$compared$to$the$postJintervention$OHCA$group$(218).$Fewer$OHCA$patients$in$the$preJ

intervention$group$gave$an$inflated$OHCA$recognition$ratio,$favouring$the$preJintervention$group.$

Another$possible$explanation$is$instrumentation,$which$is$a$possible$threat$to$the$study’s$internal$

validity.$ A$ sudden$decrease$ in$OHCA$ recognition$ rates$ in$May$ 2017$was$observed$ during$ the$

monthly$analysis$of$the$OHCA$rate,$which$can$be$attributed$to$a$new$batch$of$approximately$25$

criticalJcare$nurses$ joining$ the$emergency$dispatch$ room$ in$April$ 2017.$The$new$batch$did$not$

receive$ any$ training$ on$ OHCA$ case$ callJtaking$ (neither$ AMPD$ nor$ DACPR).$ The$ investigator$

recognised$ this$and$picked$up$on$ those$confounders$ through$ the$ call$ takers’$workJassessment$

sheets.$The$dispatch$coJchief$did$not$inform$the$researcher$about$the$arrival$of$the$new,$nonJtrained$

critical$care$nurses.$However,$ the$high$number$of$new$nonJinterventional$call$ takers$on$ the$call$

takers’$ worksheet$ assessment$ and$ the$ decrease$ in$ the$ OHCA$ recognition$ rate$ that$ month$

highlighted$a$problem$to$the$researcher,$who$consequently$explored$the$dispatchJroom$status$for$

that$month.$The$strategy$adapted$to$overcome$this$challenge$is$discussed$in$Section$6.4.$

$ Returning$to$DACPR,$it$resulted$in$better$OHCA$recognition$rates$during$the$prospective$

study$period$(FebruaryJDecember$2017)$than$the$standard$EMS$protocol$(AMD)$achieved$during$

FebruaryJDecember$2016.$These$ findings$are$ in$ line$with$Clawson’s$ (2007)$ retrospective$study$

findings,$which$showed$that$AMPD$can$be$inaccurate$when$a$patient$or$situation,$such$as$cardiac$

arrest,$ requires$ more$ resources$ than$ the$ AMPD’s$ structured$ interrogation$ process$ allows.$

Recognizing$cardiac$arrest$is$difficult$over$the$phone$and$is$made$more$difficult$considering$that$

the$caller$usually$is$distressed,$alone$and$scared$(UK$Resuscitation$Council,$2018).$The$medical$

dispatch$system$should$provide$call$takers$with$wording$flexibility$to$clarify$the$meaning$to$and$from$

callers$ during$ OHCA$ incidents.$ Rigorous$ or$ too$ flexible$ medicalJdispatch$ systems$ can$ cause$

ambiguity$(UK$Resuscitation$Council,$2018$and$Eisenberg,$2017).$

$ To$confirm$that$the$documented$OHCA$recognition$rate$was$due$to$DACPR$and$not$to$other$

factors$occurring$in$the$dispatch$room$in$2017,$a$comparison$with$a$control$group$was$performed.$

There$was$no$differences$in$OHCA$recognition$rates$between$the$two$groups,$but$there$was$an$

unexpected$ increase$ in$ the$OHCA$ recognition$ rate$ in$ the$ control$group,$pJvalue=.01,$OR=$ .13.$
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There$are$two$possible$explanations$for$this,$namely,$the$introduction$of$the$DACPR$training$course$

and$signposts.$After$each$DACPR$ training$ course,$ the$OHCA$ recognition$ rate$ increased$ in$ the$

intervention$and$control$groups$simultaneously.$The$intervention$call$takers$and$control$call$takers$

were$at$one$site$(dispatch$room),$and$it$was$impossible$to$segregate$them.$The$only$way$to$ensure$

interventional$ call$ takers$ follow$ DACPR$ callJtaking$ processes,$ at$ the$ pilot$ regionG$ and$ $ nonJ

interventional$$call$takers$$,at$the$control$region,$follow$Kuwait$EMS$standard$protocol$is$to$have$a$

clear$DACPR$protocol.$DACPR$protocol$have$clearly$specified$ the$areas$ that$belong$ to$Hawali$

province$and$stated$that$DACPR$protocol$application$should$be$restricted$to$these$areas$only.$Any$

other$area$should$follow$the$standard$EMS$call$taking$process.$However,$the$researcher$noticed$

that$after$every$DACPR$training$course,$awareness$of$OHCA$symptoms$increased.$Nevertheless,$

because$the$control$call$takers$did$not$attend$the$training$course,$they$did$not$know$how$to$provide$

CPR$instructions$for$the$identified$OHCA$cases.$This$was$clearly$illustrated$when$the$intervention$

group’s$ percentage$ of$ recognised$ OHCA$ cases$ who$ received$ CPR$ instructions$ (76%)$ was$

compared$with$ that$ of$ the$ control$ group$ (6.3%).$ Thus,$ during$ the$ postJintervention$ period,$ the$

control$call$ takers$recognised$the$OHCA$cases$from$the$control$region,$but$they$did$not$provide$

CPR$instructions.$In$contrast,$the$interventional$call$takers$recognised$the$OHCA$cases$from$the$

pilot$region$and$provided$CPR$instructions.$

Another$possible$explanation$for$the$increase$in$the$OHCA$recognition$rate$in$the$control$

group$ was$ the$ OHCA$ recognition$ signposts$ on$ call$ takers’$ desks,$ which$ were$ part$ of$ the$ key$

developmentJevaluation$ and$ implementation$ phases$ during$ the$ postJintervention$ period$ (see$

Appendix$XVII).$Again,$the$OHCA$signposts$only$included$key$questions$for$recognising$cardiac$

arrest$and$excluded$CPR$instructions.$The$sign$posts$were$placed$on$1$June$2017,$soon$after$the$

discovery$of$low$OHCA$recognition$rates$during$the$implementation$period$(21$FebruaryJ31$May$

2017).$During$this$period,$the$acknowledged$cause$for$the$low$OHCAJrecognition$rate$was$a$lack$

of$ nonJinterventional$ call$ taker$ skills$ in$ recognising$OHCA$ symptoms$ and$ the$ subsequent$ low$

passing$ rate$of$OHCA$calls$ from$nonJinterventional$call$ takers$ to$ interventional$call$ takers.$This$

situation$provides$the$reason$for$including$only$key$OHCA$recognition$questions$on$the$reminder$

signposts.$

$

It$may$be$concluded$that$the$signposts$and$DACPR$training$course$had$a$positive$effect$on$OHCA$

recognition$rates.$The$latter$is$supported$by$Morrison’s$(2017)$controlled,$randomised$simulationJ

study$results.$Morrison$(2017)$concluded$that$as$the$number$of$call$takers$with$simulated$DACPR$

training$ increased,$ the$ call$ taker’$OHCA$ recognition$ and$CPR$ instruction$ improved.$ Signposts’$

positive$impact$on$OHCA$recognition$rates$should$be$validated$in$future$studies.$
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Another$ identified$ factor$ that$ improved$OHCA$ recognition$ in$ this$ study$was$bystanders’$

previous$knowledge$of$CPRG$three$OHCA$cases$were$associated$with$better$OHCA$recognition$

rates.$All$of$the$bystanders$with$previous$knowledge$of$CPR$followed$the$interventional$call$takers’$

instructions.$However,$ the$ small$ number$ of$OHCA$ patients$with$ bystanders$who$had$ previous$

knowledge$of$CPR$means$that$a$tight$association$of$OHCA$recognition$with$bystanders’$previous$

CPR$knowledge$cannot$be$claimed$and$that$CPR$public$awareness$is$low.$In$relation$to$the$existing$

literature,$ Berdowski’s$ observational$ study$ (2012)$ reported$ the$ rate$ of$ callers$ with$ previous$

knowledge$of$CPR,$but$did$not$assess$the$impact$of$their$CPR$knowledge$on$OHCA$recognition$

rates.$To$the$researcher’s$knowledge,$no$other$studies$have$reported$or$correlated$callers’$previous$

knowledge$of$CPR$with$OHCA$recognition.$$

Factors$associated$with$low$OHCA$recognition$rates$in$$the$Kuwaiti$EMS$included:$callers’$

poor$ terminology$ in$ describing$ OHCA$ as$ ‘syncope’,$ ‘unwell’$ and$ ‘fell$ down’G$ interventional$ call$

takers’$behaviour$(such$as$poor$protocol$compliance)G$and$the$absence$of$a$prioritising$system$in$

the$Kuwaiti$EMS$dispatch$unit$(see$Section$6.4).$These$factors$were$all$viewed$as$possible$reasons$

for$the$low$OHCA$recognition$rates$recorded.$$$

$ $

Overall,$the$introduction$of$DACPR$improved$the$OHCA$recognition$rate$in$the$pilot$region.$

However,$it$is$still$below$the$DACPR$programme’s$success$benchmark$(Resuscitation$Academy,$

2017$and$Viereck,$2017).$DACPR$can$be$enhanced$with$training$and$signposts$or$hindered$by$

callers’$poor$terminology$in$describing$OHCA,$interventional$call$takers’$behaviour$and$the$absence$

of$a$prioritising$system$within$Kuwait’s$EMS$dispatch$network.$$

!

6.2.2!CPR!instruction!rate!

!

Like$the$OHCA$recognition$rate,$the$CPR$instruction$rate$is$a$newly$established$DACPR$outcome$

in$existing$literature$(Hardeland,$2017G$Nuno,$2017G$Biancardi,$2017G$Tsunoyama,$2017$and$Shah,$

2018).$Therefore,$it$was$included$as$one$of$the$present$study’s$outcomes.$

$ In$relation$to$the$implemented$DACPR$in$the$pilot$region$of$Kuwait,$the$initial$comparison$

between$the$before$(12.5%,$3),$during$(0%,$0)$and$after$(10.9%,$13)$CPR$instruction$rates$showed$

higher$ rates$ in$ the$ preJintervention$ group.$ However,$ when$ the$ investigator$ compared$ the$

percentages$ of$ recognised$ OHCA$ cases$ that$ received$ CPR$ instruction$ between$ the$ three$

observational$periods$(60%$before,$0%$during$and$81%$after$the$intervention),$the$recorded$CPR$

instruction$rates$for$the$recognised$OHCA$cases$(81%)$in$the$postJintervention$group$indicated$an$

improvement$ in$ DACPR$ rates.$ The$ intervention$ accomplished$ the$ preJset$ DACPR$ success$

benchmark$of$>75%,$as$outlined$by$the$AHA$(2016).$$
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When$the$present$study’s$results$are$compared$within$the$Middle$East,$the$resultant$CPR$

instruction$rate$for$the$recognised$OHCA$cases$from$this$study$was$better$than$those$in$the$latest$

Middle$Eastern$Gulf$States$studies,$e.g.,$69.6%$in$the$Northern$Emirates$(Batt,$2016).$The$present$

study’s$ CPR$ instruction$ rates$ for$ recognised$ OHCA$ by$ call$ takers$ are$ comparable$ to$ recent$

international$EMS$studies$(97.5%J24.2%)$(See$Table$6.1).$To$confirm$that$these$changes$in$CPR$

instruction$rate$were$due$to$the$introduction$of$DACPR,$the$researcher$utilised$the$control$region$

to$ detect$ the$ effects$ of$ the$ intervention$ and$ control$ for$ confounders$ and$ seasonal$ trends.$

Consequently,$ a$ comparison$ between$ the$ pilot$ and$ control$ region$ during$ the$ 21$ FebruaryJ31$

December$2017$period$was$performed.$The$comparison$showed$overall$higher$CPR$ instruction$

rate$in$the$pilot$region$(pilot$region,$7.5%,$13G$control$region,$2.5%,$3G$p'value=.007,$OR=13.26).$

This$can$serve$in$showing$direct$causal$inference$of$DACPR$on$the$CPR$instruction$rate.$In$terms$

of$factors$that$influenced$the$rate,$the$multivariate$regression$analysis$revealed$none,$with$the$p'

value$of$all$confounders$greater$than$.05.$

Table+6.1.$Percentage$of$recognised$arrests$that$received$CPR$instruction$in$recent$studies.$
$

Author$

$
$
$
$
$
$
Year$ Title$ Region$

Percentage$
of$
recognised$
arrests$that$
received$
CPR$
instructions$

$
$
$
$
$
$
1$ Bray$

$
$
$
$
$
$
2017$

Barriers$to$bystander$cardiopulmonary$
resuscitation$(CPR)$in$a$dispatcher$CPR$
system:$A$qualitative$review$of$emergency$
calls$

Melbourne,$
Australia$ 26%$

$
$
$
$
$
$
2$ Viereck$

$
$
$
$
$
$
2017$

Recognising$outJofJhospital$cardiac$arrest$
during$emergency$calls$increases$
bystander$cardiopulmonary$resuscitation$
and$survival$

Capital$
Region$of$
Denmark$ 97.50%$

$
$
$
$
$
$
$
$
3$ Herdeland$

$
$
$
$
$
$
$
$
2017$

Targeted$simulation$and$education$to$
improve$cardiacJarrest$recognition$and$
phoneJassisted$CPR$in$an$emergency$
medical$communication$centre$

Oslo,$
Norway$ 83%$
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$
$
4$

Shah$

$
$
2018$ Evaluating$dispatchJassisted$CPR$using$

the$CARES$Registry$

Eight$states$
in$the$
United$
States$ 73.70%$

5$

Huang$

2017$ Validation$of$a$Dispatch$Protocol$with$
Continuous$Quality$Control$for$Cardiac$
Arrest:$A$BeforeJandJAfter$Study$at$a$City$
Fire$DepartmentJBased$Dispatch$Center$ Taiwan$ 62%$

$
$
$
$
$
$
6$

Tsunoyama$

$
$
$
$
$
$
2017$

Effectiveness$of$dispatcher$training$in$
increasing$bystander$chest$compression$for$
outJofJhospital$cardiac$arrest$patients$in$
Japan$ Japan$ 52%$

7$

Bobrow$

2016$

Implementation$of$regional$TCPR$program$
and$outcomes$after$out$of$hospital$cardiac$
arrests.$

Arizona,$
United$
States$ 52%$

$
$
$
$
$
$
$
$
8$ Song$

$
$
$
$
$
$
$
$
2014$

DispatcherJassisted$bystander$
cardiopulmonary$resuscitation$in$a$
metropolitan$city:$A$beforeJandJafter$
populationJbased$study$ Korea$ 24.2%$

$
$
$
$
$
$
$
9$ Berdowski$

$
$
$
$
$
$
$
$
2012$

Importance$of$the$first$link$description$and$
recognition$of$an$outJofJhospital$cardiac$
arrest$in$an$emergency$call$

Amsterdam,$
Netherlands$ 37%$

$

$ In$ sum,$ DACPR$made$ positive$ impacts$ on$ the$CPR$ instruction$ rate,$ with$ implemented$

DACPR$ achieving$ the$ targeted$ CPR$ instruction$ rate$ (81%)$ for$ recognised$ cardiac$ arrests,$

comparable$with$recent$existing$literature$(97.5%J24.2%).$$

$

!

!

!
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6.2.3!Bystander!CPR!rates!

!

In$the$context$of$ the$revised$OHCA$chain$of$survival,$ the$bystander$CPR$rate$should$be$

used$ to$ reflect$ the$ effectiveness$ of$ the$ early$ CPR$ link$ (Deakin,$ 2018).$ However,$ due$ to$ the$

persistent$reporting$of$inJtheJfield$EMS$personnel$as$the$initial$CPR$givers$in$OHCA$patients,$the$

EMS$CPR$rate$has$been$used$to$estimate$the$effectiveness$of$early$CPR$links.$And,$although$it$is$

not$being$used$as$an$early$CPR$link$effectiveness$estimator,$the$bystander$CPR$rate$remains$the$

most$ important$ modifiable$ factor$ for$ improving$ OHCA$ survival$ (Bray,$ 2011G$ O’Keeffe,$ 2011G$

Vaillancourt,$2008$and$Sasson,$2012).$The$two$different$elements$acknowledged$by$the$literature$

to$improve$bystander$CPR$rates$are$public$campaigns$and$DACPR.$DACPR$doubles$the$bystander$

CPR$rate$(Culley,$1991$and$Vaillancourt,$2003),$and,$due$to$bystander$CPR’s$level$of$significance$

in$the$survival$chain,$the$bystander$CPR$rate$ is$an$important$outcome$by$which$to$measure$the$

success$of$DACPR$implementation.$$

$ As$in$the$existing$literature,$this$study$set$the$bystander$CPR$rate$as$one$DACPR$outcome.$

However,$unlike$in$the$literature,$the$researcher$deployed$implementationJevaluationJfeasibility$and$

development$key$phases$to$implement$DACPR$in$the$Kuwaiti$EMS$pilot$region,$which$tripled$the$

bystander$CPR$ rates$ in$ the$pilot$ region$ (12.7%,$22)$ in$period$21$FebruaryJ31$December$2017$

compared$with$the$control$group$(4.1%,$5)$(p'value=.053,$OR=3.40).$This$ impact$ is$higher$than$

what$has$been$reported$in$the$literature,$except$in$the$case$of$Viereck$(2017).$Furthermore,$given$

that$the$pilot$region$of$Kuwait$is$new$territory$(i.e.,$with$an$unknown$level$of$public$awareness$of$

OHCA$symptoms$and$no$recent$CPR$public$campaigns),$DACPR’s$competence$was$demonstrated$

in$this$regard.$$

$ The$recorded$bystander$CPR$rates$in$this$study$remain$lower$than$the$regional$(20J30%)$

(Batt,$ 2016G$ Irfan,$ 2016G$ Bin$ Salleeh,$ 2015),$ European$ (50%)$ (Gräsner,$ 2016)$ and$ U.S.$ rates$

(46.1%)$(American$Heart$Association,$2016).$However,$the$improved$bystander$CPR$rate$over$a$

relatively$ short$ period$ of$ time$ in$ this$ study$ (postJintervention$ period$ was$ equal$ to$ six$ months)$

suggest$that$higher$bystander$CPR$rates$can$result$from$longer$periods$of$DACPR$implementation.$

This$is$founded$on$Viereck’s$(2017)$oneJyear$observational$study$on$DACPR’s$documented$fiveJ$

to$eightJfold$increase$in$the$bystander$rate$among$all$OHCA$patients.$$

Turning$to$another$observation$related$to$bystander$CPR$rates$in$this$research,$in$the$pilot$

region$before,$during$and$after$multivariate$regression$analysis,$the$investigator$noted$two$factors$

affecting$bystander$CPR$ rates:$middle$ age$ (ages$ 50J70)$and$nationality.$ These$ factors$ carried$

cultural$significance$and$can$be$corrected$through$a$national$publicJawareness$campaign.$$
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$ In$sum,$the$introduction$of$DACPR$tripled$the$bystander$CPR$rate$in$the$pilot$region.$There$

was$also$variability$present$ in$the$profiles$of$patients$who$received$CPR,$which$requires$further$

investigation.$$

$

6.2.4!Return!of!spontaneous!circulation!(ROSC)!

!

ROSC$is$one$of$the$core$OHCA$outcomes,$and$it$has$been$used$repeatedly$as$a$DACPR$

outcome$in$the$existing$literature$(Wu,$2017G$Tanaka,$2017G$Viereck,$2017G$Shah,$2018$and$Huang,$

2017).$There$is$also$a$recent$trend$of$estimating$ROSC$regularly$as$an$EMS$quality$indicator$in$

EMS$systems$internationally$(National$Health$Services$of$England,$2018)$because$ROSC$reflects$

the$whole$EMS$chain$of$survival$(Chen,$2015).$Furthermore,$the$ROSC$rate$has$been$used$recently$

to$ estimate$ the$ effectiveness$ of$ postJresuscitation$ care$ (Deakin,$ 2018).$ The$ present$ study$

evaluated$ROSC$for$two$aforementioned$purposes,$i.e.,$as$a$DACPR$outcome$and$a$baseline$for$

the$Kuwaiti$EMS’$overall$quality.$$

In$terms$of$ROSC$as$a$DACPR$outcome,$the$ investigator$found$the$results$ in$this$study$

inconclusive$in$terms$of$whether$DACPR$impacted$ROSC.$As$a$Kuwaiti$EMS$quality$indicator,$the$

estimated$ROSC$rate$reflected$the$quality$of$the$Kuwaiti$EMS.$The$ROSC$rate$in$the$pilot$region$

of$Kuwait$was$2.9%$(five)$during$the$prospective$study$period$(21$FebruaryJ31$December$2017),$

which$was$ lower$ than$ regional$ levels$ (3.1J13%)$ (Irfan,$ 2016G$ Batt,$ 2016G$Binsalleeh,$ 2015$and$

Conoray,$ 1999)$ and$ substantially$ lower$ than$ the$ Arizona$ Health$ Services’$ EMS$ Center$ of$

Excellence$(29.8%)$level$(Bobrow,$2016).$$

$

6.2.5!Survival!to!30!days!!

$

Like$ROSC,$survival$to$30$days$is$a$recognised$outcome$for$DACPR$and$the$quality$of$an$EMS$

system.$ In$ the$context$of$DACPR$outcomes,$ there$was$a$high$survivalJtoJ30Jdays$ rate$ (29.2%,$

seven)$ in$ the$ preJintervention$ group$ (1$ FebruaryJ31$ October$ 2016).$ Two$ explanations$ can$ be$

provided$ for$ this$ result:$First,$ the$survival$ rate$ in$2016$was$estimated$by$matching$EMS$patient$

report$sheets$with$death$registry$files,$which$could$have$introduced$inaccuracy$to$the$survivalJtoJ

30Jday$ rates$ in$ this$ group$ and$ therefore$ the$ possibility$ of$ reporting$ bias$ cannot$be$ completely$

eliminated.$Second,$the$small$patient$group$(24)$showed$higher$rates$of$survival.$$$

In$ the$ duringJimplementation$ group$ (21$ FebruaryJ31$ May$ 2017G$ 2.1%,$ one)$ and$ postJ

intervention$ group$ (1$ JuneJ31$ December,$ 2017G$ 0.8%,$ one),$ the$ introduction$ of$ DACPR$ was$

associated$ with$ a$ decline$ in$ OHCA$ survival$ to$ 30$ days$ in$ the$ pilot$ region$ of$ Kuwait.$ These$

observations$are$consistent$with$Moriwaki’s$ (2016)$observational$study$and$Hardeland’s$ (2017)$
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more$ recently$ published$ beforeJandJ$ after$ study,$ the$ latter$ of$ which$demonstrated$a$ decline$ in$

OHCA$survival$to$30$days$after$the$introduction$of$DACPR$training$in$the$Oslo$EMS$system$(from$

18%$to$14%).$Shah’s$(2018)$evaluation$of$DACPR$using$the$CARES$Registry$in$U.S.$regions$also$

concluded$that$DACPR$was$not$associated$with$improvements$in$OHCA$survival$to$30$days.$As$in$

Huang(2017),$ the$ authors’$ (2017)$ beforeJandJ$ after$ interventional$ study$ in$ a$ region$ of$ Taiwan$

documented$that$DACPR$was$not$associated$with$improvement$in$survival$to$hospital$discharge.$

In$contrast,$Viereck’s$(2017)$beforeJandJafter$study$on$DACPR$concluded$that$DACPR$improved$

the$ survival$ to$ discharge$ in$ only$ one$ group$ of$ OHCA$ patients:$ those$ with$ witnessed$ OHCA$

incidents.$The$current$study$was$no$different$from$recent$existing$literatureG$it$established$that$the$

introduction$of$DACPR$as$a$sole$tool$was$associated$negatively$with$OHCA$survival$to$30$days$in$

the$pilot$ region$of$Kuwait.$Collectively,$ the$present$ study$ contributed$ to$ the$unresolved$conflict$

around$DACPR$effects$on$survival$to$30$days.$Thus,$the$study$highlighted$the$importance$of$a$fully$

active$chain$of$survival$in$terms$of$improving$OHCA$survival.$It$is$not$enough$to$activate$DACPR$

and$subsequently$improve$bystander$CPR$rates$to$record$improvements$in$OHCA$survival$to$30$

daysG$ other$ links$ in$ the$ chain$ of$ survival$ should$ be$ competent$ and$ active,$ including$ early$

defibrillation,$postJresuscitation$care$and$after$care.$This$is$confirmed$by$two$studies:$Song’s$(2014)$

double$ preJtest,$ single$ postJtest$ interventional$ study$ and$ Kim’s$ (2017)$ beforeJandJafter$

interventional$study.$Song$(2014)$said$that$the$reason$for$the$OHCA$survival$to$hospital$discharge’s$

significant$improvement$(from$7.1%$to$9.4%)$in$the$postJtest$DACPR$implementation$group$was$

the$ EMS$ personnel$ performance$ improvements$ in$ defibrillation$ rates,$ postJresuscitation$ care,$

transport$to$high$levels$of$emergency$departments$and$after$care.$When$EMS$personnel$hear$preJ

arrival$ CPR$ instructions$ while$ driving$ to$ a$ scene$ at$ which$ patients$ are$ receiving$ CPR,$ their$

performance$improves,$causing$the$survivalJtoJhospitalJdischarge$rate$to$rise$(9.4%)$(Song,$2014).$

Moreover,$Kim’s$(2017)$beforeJandJafter$interventional$study$evaluated$the$impact$of$activating$all$

OHCA$survival$links$during$a$tenJyear$period.$The$author$and$his$colleagues$used$reporting$OHCA$

outcomes$to$the$public,$obligatory$CPR$education,$DACPR,$an$EMS$quality$assurance$programme$

and$a$national$OHCA$registry$to$double$the$OHCA$rate$of$survival$to$hospital$discharge$(from$3%$

percent$in$2006$to$6.1%$in$2015).$As$a$result,$the$current$study$does$not$deny$DACPR’s$role$as$an$

element$ in$early$OHCA$recognition$and$early$CPR$due$to$the$poor$survivalJtoJ30Jdays$rate,$but$

stresses$that$the$chain$of$survival$needs$to$be$intact.$$

In$the$same$vein,$DACPR’s$negative$association$with$survival$to$30$days$as$a$lone$tool$may$lead$

one$to$question$the$appropriateness$of$DACPR’s$application$to$an$EMS$system.$The$researcher$

found$instances$of$DACPR$providing$positive$changes$to$OHCA$survival$to$30$days$when$applied$

in$a$bundle$format$(Tanaka,$2012G$Bobrow,$2016$and$HasselqvistJAx,$2018)$or$in$communities$with$
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high$OHCA$and$CPR$awareness$(Wu,$2018).$For$instance,$Tanaka$(2012)$targeted$high$schools$

for$CPR$campaigns$during$DACPR$implementation.$He$reported$improvements$in$OHCA$survival$

to$one$year$(from$16%$to$27%).$Concurring$with$Bobrow$(2016),$public$CPR$campaigns,$along$with$

DACPR$applications,$recorded$improvements$in$OHCA$survival$to$hospital$discharge$(from$9%$to$

12%).$ HasselqvistJAx’s$ (2018)$ interventional$ study$ reported$ OHCA$ survival$ to$ 30$ days$

improvement$(from$7.7%$to$9.5%)$through$the$provision$of$dual$dispatch$(BLSJtrained$police$and$

firefighters,$plus$the$EMS$system).$On$the$other$hand,$Wu’s$(2018)$observational$study$in$Arizona,$

a$community$with$bystander$CPR$awareness$>40%$(Shams,$2016),$reported$significantly$higher$

survival$ to$30$days$among$OHCA$patients$who$received$DACPR$as$a$ lone$tool.$These$findings$

further$ indicate$that$DACPR$is$only$effective$when$provided$in$a$bundle$format$with$ joint$ tool(s)$

(such$as$a$public$CPR$campaign$or$ firstJresponder$ system)$or$ in$communities$with$high$public$

awareness$of$OHCA$and$CPR.$$

In$the$current$study,$DACPR$was$implemented$as$a$lone$tool$in$a$community$with$relatively$low$

public$awareness$of$OHCA$and$CPR.$The$pilot$ region’s$ low$public$awareness$ is$based$on$ low$

bystander$ rates$ in$ the$ three$study$periods$ (12%).$This$setting$ (DACPR$as$a$ lone$ tool,$plus$ low$

public$awareness)$had$an$unfavourable$impact$on$OHCA$survival$to$30$days,$which$confirmed$that$

DACPR$must$be$applied$in$a$bundle$format,$or$in$coordination$with$high$CPR$public$awareness,$in$

order$to$have$a$favourable$impact$on$OHCA$survival$to$30$days.$

A$possible$reason$for$this$is$that$DACPR,$as$a$lone$tool,$improved$the$quantity$of$bystander$CPR$

in$the$community,$but$not$the$quality$of$CPR.$Although$CPR$quality$was$not$measured,$there$is$a$

high$possibility$that$bystander$CPR$delivered$through$the$DACPR$study$was$of$poor$quality$and$

almost$equal$to$no$CPR.$OHCA$patients$must$receive$highJquality$CPR$to$survive.$HighJquality,$

chestJcompressionJonly$CPR$parameters$include:$100$to$120$compressions/min$and$compression$

depth$between$5$and$6$cm,$minimum$chestJcompression$interruption,$correct$hand$position$and$

allowing$full$chest$recoil$(Harris,$2018).$As$part$of$the$present$DACPR$study$protocol,$interventional$

call$takers$should$count$with$callers$to$ensure$CPR$rate$achievement$and$provide$instructions$on$

hand$position$and$depth.$However,$the$caller$factor$could$not$be$eliminated.$The$possibility$of$poor$

caller$performance$due$to$lack$of$CPR$training$exists.$In$fact,$long$chestJcompression$interruption$

was$ observed$ in$ some$ audio$ recordings.$ Collectively,$ there$ is$ a$ high$ likelihood$ that$ the$

implemented$DACPR$provided$poorJquality$bystander$CPR$that$led$to$negative$impacts$on$OHCA$

survival$to$30$days.$

These$ findings$ are$ consistent$ with$ the$ factors$ raised$ by$ Harjnato’s$ (2016)$ beforeJandJafter$

interventional$ study$ in$ Singapore.$ Harjnato$ (2016)$ concluded$ that$ DACPR$ implementation$
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accompanied$by$the$DARE$campaign$(a$campaign$to$increase$public$awareness$and$encourage$

calling$EMS$during$OHCA$symptoms)$failed$to$improve$OHCA$survival$to$30$days.$Furthermore,$

the$DACPR$group$and$noJCPR$group$made$equal$impacts$on$OHCA$survival$to$30$days$(Harjnato,$

2016).$In$addition,$more$recent$observational$research$in$a$region$of$Japan$compared$bystander$

CPR$rate$and$the$quality$between$two$groups:$$the$DACPR$group$and$spontaneouslyJinitiated$CPR$

group.$The$author$concluded$ that$goodJquality$CPR$was$only$ found$among$ the$spontaneouslyJ

initiated$CPR$group.$DACPR$ improved$ the$ rate$of$ bystander$CPR,$but$ not$ the$ quality$ of$ CPR$

(Fukushima,$2017).$Moreover,$three$other$small$simulation$studies$examined$the$quality$of$CPR$

during$DACPR$and$found$lessJthanJoptimal$chest$compression$depth,$hand$positioning$and$chestJ

compression$pausing$(Asai,$2017G$Savastano,$2017$and$Van,$2017).$$

In$sum,$DACPR,$as$a$lone$tool,$had$a$negative$impact$on$pilot$region$survival$to$30$days.$This$has$

two$explanations:$First,$DACPR$increased$the$bystander$CPR$rate,$but$did$not$provide$highJquality$

bystander$CPR.$Poor$bystander$CPR$quality$is$due$to$lack$of$caller$training$in$CPR.$Methods$of$

establishing$DACPR$with$highJquality$CPR$and$subsequently$ better$ impacts$on$OHCA$survival$

include:$DACPR$in$a$bundle$(e.g.,$accompanied$by$a$public$campaign$or$firstJresponder$system)$

or$DACPR$in$a$community$with$high$bystander$CPR$rates.$The$second$reason$that$poor$DACPR$

impacts$on$survival$to$30$days$is$that$EMS$systems$need$a$fully$active$chain$of$survival$to$improve$

OHCA$survival$to$30$days.$Both$elements$were$missing$in$the$pilot$region:$high$public$awareness$

of$CPR$and$a$fully$active$chain$of$survival.$

$ In$ relation$ to$ the$entire$ EMS$ system’s$ quality,$ the$present$ study$established$ an$OHCA$

survival$ to$30$days$baseline$ in$the$pilot$region$of$Kuwait$of$1.1%$(2G$21$FebruaryJ31$December$

2017),$which$reflected$the$challenges$within$the$Kuwaiti$EMS$system$in$the$pilot$region$of$Kuwait$

for$the$first$time.$It$was$found$that$the$pilot$region’s$survival$rate$to$30$days$is$lower$than$that$for$

the$region$(3J8.1%)$(Irfan,$2016G$Batt,$2016G$Binsalleeh,$2015$and$Conoray,$1999)$and$the$Arizona$

Health$Services$Center$of$Excellence$(12%)$(Bobrow,$2016).$

$ In$terms$of$factors$influencing$the$survival$to$30$days$in$this$study,$none$of$the$recognised$

OHCA$cases$in$the$study$survived$to$30$days,$unlike$in$the$recent$observational$study$by$Viereck$

(2017)$in$which$OHCA$recognition$was$associated$with$a$10.9%$rate$of$survival$to$30$days.$The$

reason$for$the$nonJparallel$results$is$the$absence$of$a$fully$active$OHCA$chain$of$survival$in$the$

pilot$region$of$Kuwait.$

$

$ Ultimately,$DACPR$improved$the$OHCA$recognition$rate,$CPR$instruction$rate,$percentage$

of$ recognised$ OHCA$ cases$ that$ received$ CPR$ instructions$ and$ bystander$ CPR$ rate.$ The$

introduction$of$DACPR$was$negatively$associated$with$survival$to$30$days.$These$findings$are$in$
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line$with$recently$published$literature$(Hardeland,$2017G$Viereck$2017$and$Shah,$2018).$DACPR$

can$have$positive$impacts$on$OHCA$survival$if$implemented$in$communities$with$high$CPR$public$

awareness$or$when$applied$ in$bundle$ fashion,$namely,$ in$conjunction$with$public$campaigns$or$

firstJresponder$systems$(Tanaka,$2012G$Bobrow,$2016G$HasselqvistJAx,$2018$and$Wu,$2018).$

$

$

$

$

6.3+DACPR+in+Kuwait’s+Emergency+Medical+Services+
+
Prior$to$this$study,$Kuwait’s$EMS$had$not$fully$implemented$evidenceJbased$practice$in$relation$to$

OHCA.$In$fact,+OHCA$recognition$and$management$were$not$included$as$a$quality$measurement$
indicator$for$monitoring$Kuwaiti’s$EMS$performance.$Furthermore,$although$Kuwaiti$EMS$leaders$

were$ familiar$ with$ the$ OHCA$ chain$ of$ survival,$ they$ appeared$ unaware$ of$ each$ call$ taker’s$

significance$in$enhancing$the$early$links$of$the$chain$(early$recognition,$early$handsJonly$CPR$and$

early$defibrillation).$$$

In$ the$ Emergency$ Dispatch$ Unit,$ the$ standard$ EMS$ protocol$ (preJinstalled$ Advanced$

Medical$Priority$Dispatch$[AMPD],$version$12.0)$was$believed$to$be$appropriate$and$highly$sensitive$

to$all$emergency$cases,$including$OHCA$cases.$Once$the$investigator$disclosed$the$standard$EMS$

protocol’s$ lack$of$ recognition$ and$ low$ sensitivity$ to$OHCA$ cases$ (only$ five$OHCA$ cases$were$

recognised,$and$three$of$the$recognised$OHCA$cases$received$CPR$instructions$in$Hawali$province$

during$the$preJintervention$period),$the$EMS$leaders$expressed$an$organisational$need$to$introduce$

DACPR.$$

$

6.3.1!Method!of!implementation!$$

$

Upon$recognition$of$the$organisational$need,$efforts$to$launch$an$upJtoJdate,$customised$DACPR$

system$were$put$in$place.$This$was$accomplished$initially$through$8$of$the$175$interventional$call$

takers$ by$ changing$ the$ Kuwaiti$ EMS$ protocol$ for$ OHCA$ calls,$ along$ with$ quality$ assurance$

measures,$between$21$February$and$31$May$2017.$The$plan$was$for$nonJinterventional$call$takers$

to$pass$OHCA$calls$on$to$the$eight$interventional$call$takers.$However,$this$initial$strategy$did$not$

result$in$DACPR$implementation$in$the$Kuwaiti$EMS.$The$quality$assurance$measures$were$put$in$

place$as$a$result$of$poor$OHCA$recognition$and$CPR$instruction$rates$in$the$initial$phases,$which$

resulted$ in$ the$ researcher$ increasing$ the$ number$ of$ interventional$ call$ takers$ to$ 70$ and$

reconsidering$ the$DACPR$ implementation$method$ and$ the$ need$ to$ review$DACPR$as$ a$more$
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complex$ intervention$than$previously$ identified.$A$complex$ intervention$commonly$ is$defined$as$

comprising$multiple$interacting$components$(Medical$Research$Council,$2006).$In$previous$studies,$

DACPR$was$viewed$as$a$simple,$straightforward,$callJtaking$process$and$method$of$measurement$

(Troung,$2015),$as$there$are$no$sharp$boundaries$between$simple$and$complex$interventions$(Craig$

2008)$ and$ all$ reviewed$ studies$ in$ the$ literature$ were$ conducted$ in$ developed$ countries$ with$

developed$EMS$systems.$In$this$study,$DACPR$was$replicated$in$different$contexts$(distinct$cultural$

contexts$and$EMS$systems).$These$components$interacted$with$the$DACPR$implementation$and$

complicated$its$launch$process,$although$the$researcher$had$become$familiar$with$Kuwait’s$EMS$

resources$while$developing$the$study$intervention$(a$DACPR$tool$in$the$form$of$an$intensive$training$

course,$new$DACPR$protocol,$and$quality$assurance$and$improvement$measures)$and$initiating$

the$feasibility$assessment,$as$described$in$Chapter$4,$p.$98.$

The$identification$of$ these$issues$resulted$ in$the$researcher$applying$new$techniques$for$

launching$ DACPR$ in$ the$ Kuwaiti$ EMS.$ This$ involved$ DACPR$ implementation,$ followed$ by$

evaluating$the$outcomes$and$assessing$the$feasibility$and$the$consequential$development$of$new$

strategies.$ This$ process$ comprises$ the$ key$ phases$ of$ a$ complex$ intervention$ development,$

evaluation$and$implementation$(Moore,$2015).$

$

$

The$ Medical$ Research$ Council$ (2015)$ recognised$ the$ value$ of$ repeated$ evaluations$ of$ an$

intervention,$ stating:$ ‘It$ can$ be$ used$ to$ assess$ the$ quality$ of$ implementation,$ clarify$ causal$

mechanisms$and$identify$contextual$factors$associated$with$variation$in$outcomes’$(Moore,$2015).$

The$development,$evaluation$and$implementation$model$of$this$study$is$shown$in$Figure$6.1.$This$

model$took$into$consideration$the$novel$range$of$complex$challenges$in$DACPR$implementation$in$

Kuwait,$including$the$following:$

d)$ The$behaviours$of$those$delivering$DACPR.$

e)$ The$large$number$of$organisational$levels$targeted$by$the$intervention.$

f)$ Limited$ flexibility$or$ tailoring$of$ the$ intervention$due$ to$ the$structure$of$Kuwaiti$EMS$

resources.$

$

$

$

$

$

+
+
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+
+
+
+
+
+
+
+
+
+

+
Figure+6.1$The$implementation$,$evaluation,$feasibility$and$development$model$of$this$study$
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DACPR"implemntation"Process

• Plan

• Implementation

• Evaluation

• Feasibility

• Development

• Restart"the"cycle"until"operational"outcomes"target"are"
acheived.

Intervention"region

• Identify"center"resources,operational"processes"
and"current"outcomes(operational"and"clinical).

• Set"data"source"for"each"outcome.
• Set"overall"targeted"operational"and"clinical"goals"
with"clear"definitions.

• Set"evaluation"time"frame(monthly).

• Ensure"DACPR"installation"by"interventional"call"
takers"by"providing:

• ?One"day"intensive"course"(train"minmum"50%"of"
staff"using"lectures+workshops"and"online"
course).

• ?Preset"protocol.
• ?Number"of"quality"assurance"tools:(audio"
recording"review+"organisational"feedback+"PRO?
QA"cross"checking+"retrospective"sample"
collection).

• Assess"operational"outcomes(correctly"
recognised,"missed"and"incorrectly"recognised"
OHCA"calls/"CPR"insturction"rate"and"actual"CPR"
rate"preformed"by"calls"under"call"taker"
guidance)and"clinical"outcomes"and"rate"of"
improvement.

• Weight"correctly"recognised"OHCA"calls"rate"and""
correct"CPR"insturction"rate"and"preformed"chest"
compression"rates.verusus"the"targeted.

• Identify"areas"of"improvement.

a?Feasible?""""""""""""""""""""b?Not"feasible?

operational"outcomes" Operational
are"improving." outcomes"are

not"
improving"Why?
address"each"
challenge"
and"apply"
normalisation"
model"four"
facotrs"to"it.

• Develop"new"implementation"plan"based"on"
outcomes",challenges"and"normalisation"model"
findings.

Control"region

• Identify"center"resources,operational"processes"
and"current"outcomes(operational"and"clinical).

• Set"data"source"for"each"outcome.
• Set"overall"targeted"operational"and"clinical"goals"
with"clear"defintions.

• Set"evaluation"time"frame(monthly).

• Standard"EMS"protocol"for"OHCA"calls"processes"
by"all"call"takers.

• Number"of"quality"assurance"tools:"audio"
recording"review+"organisational"feedback+PRO?
QA"cross"checking+""retrospective"sample"
collection.

• Assess"operational"outcomes"(correctly"
recognised,"missed"and"incorrectly"recognised"
OHCA"calls/"CPR"insturction"rate"and"actual"CPR"
rate"preformed"by"calls"under"call"taker"guidance)"
and"clinical"outcomes"and"rate"of"improvement.

• Weight"correctly"recognised"OHCA"calls"rate"and""
correct"CPR"insturction"rte"and"preformed"chest"
compression"rates.verusus"the"targeted.

• perform"root"cause"analysis"for"all"results:"
improvement/decline"and"sustainability"of"
operational"outcomes.

• Continue"recording"operational"and"clinical"
outcomes"of"stanard"EMS"call"taking"processes"of"
OHCA"calls.
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$

$

6.3.2!Originality!of!DACPR!implementation!method!

EMS$centres$of$excellence,$such$as$King$County$and$Arizona$Health$Services$in$the$United$States,$

achieve$their$evidenceJbased$practices$by$customising$their$early$links$and$applying$them$to$suit$

their$ communities,$ followed$by$periodic$performance$measurements$ and$ strategy$amendments$

(Resuscitation$ Academy,$ 2017$ and$ Bobrow,$ 2016).$ Following$ best$ practices$ related$ to$ EMS$

centres$of$excellence,$the$present$study’s$investigator$applied$this$concept$to$one$element$of$the$

chain$of$survival:$DACPR.$There$are$no$existing$studies$that$support$the$strategy$of$a$continuous$

process$of$development,$evaluation$and$implementation$for$DACPR$in$EMS$systems.$The$AMA’s$

(2018)$recent$scientific$statement$on$outJofJhospital$cardiac$arrest$resuscitation$care$recognised$

the$significance$of$DACPR$as$a$novel$aspect$of$the$resuscitation$system$that$should$be$measured,$

compared$with$benchmarks,$and$improved$as$needed.$It$was$only$in$2017,$as$the$study$was$being$

conducted,$that$the$Resuscitation$Academy$(a$joint$training$programme$of$Seattle$Medic$One$and$

the$ King$ County$ EMS$ in$ the$ United$ States)$ discovered$ the$ need$ for$ periodic$ performance$

measurements$and$strategy$amendments$for$DACPR$to$ensure$its$proper$implementation$in$EMS$

systems$ (Resuscitation$ Academy,$ 2017).$ Prior$ to$ this,$ in$ 2013,$ the$ Resuscitation$ Academy$

acknowledged$ the$structure$of$DACPR$and$ its$ success$benchmarks$ in$ its$ eJbook,$10!Steps! to!

Improve!OHCA!Survival! (Resuscitation$Academy,$2013).$However,$ it$was$only$ in$2017$ that$ the$

Resuscitation$Academy$applied$the$mantra$‘Measure,$improve,$measure’$to$DACPR$and$published$

a$ special$ guide$ for$ call$ takers,$ elucidating$ the$ mantra’s$ role$ in$ improving$ OHCA$ survival$

(Resuscitation$ Academy,$ 2017).$ The$ guide$ specifically$ outlined$ DACPR$ implementation$ in$ the$

following$steps:$quality$improvement$(QI)$process$development,$measurement,$training,$deploying$

the$QI$programme$and$analysing$the$QI$process.$These$steps$were$applied$in$the$implementation$

of$the$DACPR$method$in$this$study,$i.e.,$implementation,$evaluation,$feasibility$and$development.$

This$was$found$to$be$not$only$appropriate$in$implementing$the$DACPR$method$in$a$complex$EMS$

system$in$Kuwait,$but$also$demonstrates$that$the$present$study$is$pioneering$in$drawing$on$recent$

best$practices$in$implementing$the$optimal$strategy$for$DACPR$in$EMS$systems$(McCarthy,$2018).$

The$study$contributed$to$existing$literature$in$that$it$provided$a$transparent$overview$of$a$

DACPR$ implementation$ method$ and$ results.$ The$ study’s$ DACPR$ method$ included$ original$

practical$ steps,$ as$ follows:$ establishing$ the$ call$ taker’s$ commitment$ significance$ in$ DACPR$

implementationG$ establishing$ the$ infrastructure$ for$ a$ successful$ DACPR$ programmeG$ coJchiefs$

(monitoring),$ shift$ supervisors$ (feedback)$ and$ call$ takers$ (implementation)G$ and$ identifying$ the$

timing$of$the$implementation$feedback$and$monitoring$cycle$as$every$month.$
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$ In$summary,$DACPR$is$a$complex$intervention$that$was$implemented$in$the$Kuwaiti$EMS$

by$applying$key$implementation,$evaluation$and$development$phasesG$this$is$the$first$study$to$use$

this$approach.$This$DACPR$implementation$method$recently$was$confirmed$by$the$Resuscitation$

Academy,$a$ joint$ training$programme$of$Seattle$Medic$One$and$King$County$EMS,$a$centre$of$

excellence.$

$

6.3.3!Level!of!implementation!

!

The! American! Heart! Association! recommendation! on! DACPR! (2018)! gave$ clear$ outlines$ for$

DACPR$benchmarking$schemes.$However,$the!American$Heart$Association$recommendation!did$

not$pinpoint$what$parameters$should$be$used$to$assess$DACPR$implementation$ levels.$Modern$

authors$have$been$using$the$percentage$of$recognised$OHCA$that$received$CPR$instructions$to$

estimate$the$DACPR$implementation$level$in$their$systems$(Bobrow,$2016G$Huang,$2017G$Viereck,$

2017$and$Shah,$2018),$with$the$exception$of$Hardeland$(2017),$who$used$the$CPR$instruction$rate$

to$reflect$the$DACPR$implementation$level.$$

In$this$section,$the$investigator$will$use$the$percentage$of$recognised$OHCAs$that$received$CPR$

instructions$and$discuss$the$resultant$intervention$benchmarks.$This$is$to$demonstrate$the$extent$

of$the$improvement$in$the$pilot’s$region$EMS’s$operational$outcomes.$

The$ strategy$ initially$ did$ not$ result$ in$DACPR$ implementation$ in$ the$Kuwaiti$ EMS.$ The$ quality$

assurance$measures$revealed$the$following$issues$related$to$the$poor$initial$implementation$of$the$

initiative:$the$OHCA$recognition$rate$dropped$from$20.8%$(5)$in$the$preJintervention$study$period$in$

2016$to$2.1%$(1)$during$the$implementation$period$in$the$pilot$region$of$Kuwait.$Moreover,$the$CPR$

instruction$ rate$ dropped$ from$ 12.5%$ (3)$ in$ the$ preJintervention$ period$ to$ 0%$ during$ the$

implementation$period.$In$addition,$there$was$a$fall$in$the$percentage$of$recognised$OHCA$cases$

that$ received$ CPR$ instructions$ from$ 60%$ in$ the$ preJintervention$ period$ to$ 0%$ during$ the$

implementation$period.$Taking$these$findings$together,$it$was$found$that$that$the$level$of$DACPR$

implementation$was$practically$nonJexistent$between$February$and$May$2017.$

A$change$was$made,$and$DACPR$was$then$viewed$as$a$complex$intervention$during$the$

postJintervention$period$(1$JuneJ31$December$2017).$This$altered$the$DACPR$launch$processes$

and$enhanced$quality$assurance$measures,$ resulting$ in$OHCA$ recognition$ increasing$ to$9.9%,$

while$the$CPR$instruction$rate$increased$to$10.4%$and$the$percentage$of$recognised$OHCA$that$

received$instructions$was$81%.$$

The$evidence$concerning$DACPR$ implementation$ in$ the$pilot$ region$ is$supported$by$ the$

presence$ of$ discrepancies$ in$ the$ OHCA$ recognition$ and$ CPR$ instruction$ rates$ between$ the$

intervention$ and$ control$ groups$ (see$ Chapter$ 5,$ p.$ 137),$ which$ were$ enhanced$ through$ the$
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introduction$ of$ quality$ assurance$ measures.$ The$ discrepancies$ indicated$ different$ callJtaking$

processes$for$OHCA$cases$in$the$pilot$and$control$regions$–$DACPR$in$the$pilot$region$and$the$

standard$EMS$protocol$for$OHCA$calls$in$the$control$region.$

$

$ It$ should$be$noted$ that$ quality$ assurance$measures$are$ vital$ for$ assessing$ the$DACPR$

implementation$ level.$Using$quality$assurance$measures,$ the$ researcher$differentiated$between$

the$level$of$implementation$in$the$initial$phases$of$the$study$(during$implementation)$and$the$level$

of$ implementation$ in$the$postJintervention$period,$as$well$as$DACPR$implementation$ in$the$pilot$

region$and$its$absence$in$the$control$region.$The$researcher’s$methods$differ$here$from$the$existing$

literature,$although$several$authors$mentioned$their$use$of$quality$assurance$measures,$they$did$

not$explain$clearly$the$impact$of$these$methods$(see$Table$6.2).$Thus,$it$is$relevant$to$highlight$the$

quality$assurance$measures$used$in$this$research$and$to$show$their$impacts.$

The$ researcher$ used$ upJtoJdate$ DACPR$ implementation$ quality$ assurance$ and$

improvement$ tools,$ including$ the$ DACPR$ protocol,$ a$ oneJday$ training$ course,$ monthly$

organisational/personal$ feedback$ and$ audioJrecording$ reviews,$ all$ of$ which$ were$ used$ by$ the$

researcher$(Huang,$2017)$before$and$after$the$study.$The$investigator$also$used$call$ taker$work$

assessment$ sheets$ (Appendix$ XXI),$ OHCA$ recognition$ signposts$ and$ supervisor$ monitoring$

sheets,$which$ represent$ innovative$DACPR$ implementation$quality$assurance$and$ improvement$

tools.$Table$6.2$illustrates$all$of$the$quality$improvement$and$assurance$measures$utilised$in$this$

study.$
+
Table+6.2.+Quality$improvement$and$assurance$measures$utilised$in$the$postJintervention$study$periods$

Quality+
assurance+
tool+

Advantages+ Disadvantages+ Conclusion+

AudioJrecording$

review$

Objective$and$

accurate$tool$in$

identifying:$

JCaller$terminology$

JDACPR$barriers$

JLevel$of$call$taker$

adherence$to$

protocols$

JElements$of$CPR$

quality:$rate,$chest$

compression$

interruption.$

JTime$consuming$

JFor$complete$call$assessment,$

there$is$a$need$to$ensure$retrieval$of$

all$records$of$one$call$

JNeed$to$assign$one$EMS$employee$

or$quality$agency$to$complete$this$

process$

100%$audio$recording$is$the$most$objective$and$

accurate$tool$for$DACPR$quality$improvement$and$

assuranceG$however,$it$is$time$consuming$and$

requires$assigned$EMS$personnel$
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Quality+
assurance+
tool+

Advantages+ Disadvantages+ Conclusion+

Call$takers’$work$

assessment$

sheets$

$

Objective$tool$for$

identifying:$

JInterventional$callJ

taker$workload$and$

performance$

JNumber$of$active$

nonJinterventional$

call$takers$and$

performance$

JUseful$in$giving$

supervisors$and$call$

takers$feedback$

Can$be$inaccurate:$Call$takers$may$

use$each$other’s$login$names$and$

take$each$other’s$calls$

Can$give$a$holistic$view$of$DACPR$implementation$

by$interventional$and$nonJinterventional$call$takers$

Shift$

supervisor’s$

monitoring$sheet$

Objective$tool$for:$$

J$Ensuring$

interventional$call$

taker$presence$at$all$

times$

J$Keeping$records$of$

OHCA$calls$at$all$

times$

J$Ensuring$DACPR$

completion$

Completely$relies$on$shift$

supervisor’s$coJoperation$and$

enthusiasm$

Useful$tool$for$engaging$shift$supervisors$in$the$

quality$assurance$programme$but$demands$coJ

operative$shift$supervisors$

Retrospective$

sample$

collection$

$

Key$tool$in$identifying$

correctly$diagnosed$

and$misdiagnosed$

OHCA$casesG$

helps$in$identifying$

the$codes$used$by$

call$takers$to$

describe$OHCA$

JTime$consuming$ Only$useful$in$underdeveloped$EMS$systemsG$

systems$with$cardiac$registries$do$not$need$it$

Computer$crossJ

checking$

$

Key$tool$in$identifying$

incorrectly$diagnosed$

OHCA$cases$and$the$

effect$of$performing$

DACPR$when$it$is$

not$indicated$

JJJJJJJ$ Computer$crossJchecking$is$helpful$in$assessing$the$

impact$of$performing$DACPR$when$it$is$not$indicated$

Feedback$

$

Organisational$

feedback$is$a$key$

tool$for$developing$a$

feasible$DACPR$in$

EMS$systems$$

Assigned$EMS$personnel$need$to$

give$shift$supervisor$and$call$takers$

feedbackG$

time$consuming$

Organisational$feedback$is$essential$for$quality$

improvement$

$
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Quality+
assurance+
tool+

Advantages+ Disadvantages+ Conclusion+

Usage$of$OHCA$

case$recognition$

and$

management$as$

an$assessment$

tool$for$callJtaker$

performance$

(Ministry$of$

Health$

investigation$and$

violation$

warnings)$

Preventing$unwanted$

occurrencesG$

improving$work$ethic$

Call$takers$can$become$stressed$at$

work$

Ministry$of$Health$investigation$and$violation$

warnings$can$be$used$as$a$last$resource$to$improve$

DACPR$feasibility$

$

Conclusively,$during$the$assessment$of$the$level$of$DACPR$implementation$in$the$pilot$region$of$

Kuwait,$ the$ researcher$used$quality$assurance$and$ improvement$measures$ to$detect$ a$ lack$of$

DACPR$implementation$in$the$early$phases$of$the$study,$followed$by$full$DACPR$implementation.$

Thus,$ the$ results$ reflect$ full$ DACPR$ implementation$ in$ the$ pilot$ region$ of$ Kuwait.$ The$ most$

substantial$quality$assurance$and$improvement$measures$used$in$this$investigation$to$evaluate$the$

level$of$DACPR$implementation$were$as$follows:$retrospective$sampling,$organisational$feedback,$

audioJrecording$review$and$call$taker$work$assessment$sheets.$

In$addition,$while$the$mentioned$quality$assurance$and$improvement$measures$were$competent$

tools$with$which$to$detect$the$DACPR$implementation$level,$they$have$also$served$in$identifying$

DACPR$implementation$challenges.$The$next$section$discusses$DACPR$challenges$in$the$Kuwaiti$

EMS.$

$

6.4+Challenges+++
+
In$this$section,$the$investigator$explores$common$and$novel$DACPR$challenges.$Common$DACPR$

challenges$are$those$that$have$been$preJdefined$in$the$existing$literature.$Novel$challenges$include$

the$ identified$ complex$ dimensions$ of$ DACPR,$ which$ have$ only$ been$ noted$ during$ DACPR$

implementation$in$the$Kuwaiti$EMS.$

$

6.4.1!Common!DACPR!challenges!
!

Common$DACPR$challenges$ include$procedural$barriers,$CPR$knowledge$and$personal$ factors$

(Bray,$2017).$These$challenges$were$discussed$in$Chapter$3$on$page$67.$In$the$context$of$common,$
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preJidentified$challenges,$there$was$an$overall$ low$incidence$of$common$challenges$before$and$

after$DACPR$implementation$in$the$Kuwaiti$EMS$due$to$more$recent$studies$reporting$higher$OHCA$

incidences$ with$ preJdefined$ challenges$ (26%)$ (Langalis,$ 2017).$ Moreover,$ the$ current$ study$

reported$a$reduction$in$the$rate$of$common,$preJidentified$challenges$after$DACPR$implementation$

by$ 50%.$ In$ the$ preJintervention$ group,$ the$ rate$ of$ common$ challenges$ (uncooperative$ caller,$

panicking$caller$or$a$caller$not$physically$at$the$scene)$was$18%,$and$in$the$postJintervention$group,$

this$ rate$ (caller$ physically$ not$ at$ the$ scene,$ call$ details$ from$ the$ Ministry$ of$ Interior$ directory,$

uncooperative$caller$or$panicking$caller)$was$9%.$

An$uncooperative$caller$was$one$of$the$most$common$DACPR$challenges$prior$to$DACPR$

implementation.$The$reduction$in$such$incidents$after$DACPR$implementation$reflected$DACPR’s$

competency$in$improving$callJtaker$skills$during$OHCA$call$handling.$Furthermore,$the$low$overall$

rate$of$uncooperative$callers$indicates$high$public$readiness$to$perform$CPR.$

The$most$common$DACPR$challenge$in$Kuwait$was$the$caller$not$being$physically$on$the$

scene,$ representing$ a$ procedural$ barrier$ (3.4%).$ The$ audioJrecording$ reviews$ of$ these$ calls$

revealed$interventional$call$takers$interrogating$these$callers$to$confirm$the$cardiac$arrest.$Callers,$

in$response,$answered$the$OHCA$confirmation$questions,$but$when$the$interventional$call$takers$

started$giving$them$instructions,$the$callers$stated$that$‘they$are$not$with$the$OHCA$patient$right$

now,$and$the$OHCA$patient$is$at$home’.$Fukushima$(2016)$reported$a$similar$DACPR$challenge,$

i.e.,$callers$not$physically$on$the$scene$in$public$places$(11.8%)$and$in$homes$(Fukushima,$2016).$

However,$ Fukushima$ (2016)$and$ other$ authors$ confirmed$ changing$patient$ positions,$ a$

personal$ factor,$as$ the$most$common$DACPR$challenge$ (Ho,$2016$and$Langlais,$2017).$Lower$

incidences$ of$ this$ challenge$ (changing$ patient$ positions)$ in$ Kuwait$ could$ be$ due$ to$ bystander$

demographics.$The$bystanders$in$Kuwait$were$predominantly$Kuwaiti$civilian$males.$In$contrast,$in$

Langlais’$(2017)$study,$the$bystanders$were$mostly$females$(88%).$$

Furthermore,$ language$ barriers$ are$ another$ preJdefined$ DACPR$ challenge.$ However,$

although$Kuwait$has$a$heterogeneous$population,$there$was$a$low$rate$of$language$barriers$(0.5%).$

One$ reason$ may$ be$ that$ most$ nonJnative$ residents$ of$ the$ pilot$ region$ are$ Arabic$ language$

speakers.$

$

$

6.4.2!Novel!challenges!

!

During$ DACPR$ implementation,$ a$ novel$ range$ of$ complex$ challenges$ was$ discovered.$ These$

challenges$were$the$reason$for$the$low$OHCA$recognition$rate$in$the$pilot$region$of$Kuwait.$In$this$

section,$ each$ novel$ challenge$ is$ discussed$ within$ the$ framework$ of$ the$ previously$ discussed$
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normalisation$model$(May,$2007).$

+
6.4.2.1!Difficult!behaviours! from! those!delivering!DACPR!and! their!negative!effects!on!DACPR!

implementation!

!

The$present$study$discovered$that$it$was$not$enough$to$have$a$wellJstructured$DACPR$protocol$for$

implementing$DACPR$in$an$EMS$system.$Rather,$an$intervention$is$effective$when$the$call$takers$

apply$a$wellJstructured$DACPR$protocol.$When$ they$do$not$adhere$ to$ the$protocol,$ an$efficient$

intervention$cannot$be$ implemented$ (Breitenstein,$2010).$Thus,$the$effect$of$difficult$call$ takers’$

behaviour$ is$ significant$ in$ DACPR$ implementation.$ Only$ one$ author$ introduced$ behaviour$

modifications$for$call$takers$while$implementing$DACPR$in$the$EMS$system$(Tanaka,$2012).$Yet,$

Tanaka$(2012)$did$not$disclose$the$reasons$for$ introducing$behaviour$modifications,$nor$did$that$

study$mention$the$types$of$callJtaker$behaviours$that$required$modifications$in$order$to$implement$

DACPR.$Tanaka$mentioned$that$a$psychologist$was$called$ in$to$ introduce$behavioural$changes,$

but$ he$ did$ not$ specify$ what$ methods$ were$ used$ to$ modify$ DACPR$ interventional$ callJtaker$

behaviours$or$the$significance$of$call$takers’$behaviours$in$implementing$DACPR.$

More$recently,$Hardeland’s$(2017)$beforeJand$afterJstudy$in$the$Oslo$EMS$concluded$that$

the$ most$ common$ causes$ of$ a$ lack$ of$ OHCA$ recognition$ were$ agonal$ breathing$ and$ poor$

adherence$ to$ the$DACPR$protocol.$The$author$ introduced$a$DACPR$ intervention$ in$ the$ form$of$

lectures,$ simulated$ scenarios,$ webJbased$ learning$ and$ personal$ feedback.$ Introducing$ a$ new$

DACPR$intervention$reduced$deviation$from$the$protocol$from$4%$to$0%$(Hardeland,$2017).$In$the$

present$study,$a$similar$DACPR$intervention$was$used$(lecture,$workshop$and$a$SHARE$eJlearning$

course)G$ however,$ poor$ protocol$ compliance$ persisted,$ making$ DACPR’s$ initial$ implementation$

difficult.$The$present$study$is$the$first$ to$explore$such$a$complex$dimension$of$DACPR,$and$this$

issue$ necessitated$ the$ application$ of$ the$ normalisation$ model.$ The$ investigator$ evaluated$ this$

challenge$repeatedly$and$applied$new$techniques$for$overcoming$interventional$call$takers’$difficult$

behaviour$to$permit$DACPR$implementation$in$the$Kuwaiti$EMS.$

The$current$study$also$differs$from$the$Resuscitation$Academy$(2017)$clarification$on$the$

AHA’s$(2016)$No.$1$recommendation:$‘DACPR$commitment’.$The$Resuscitation$Academy$(2017)$

equalised$ ‘DACPR$ commitment’$ to$ ‘dispatchJcentre$ director$ commitment’.$ The$ Resuscitation$

Academy$(2017)$further$explained$that$dispatchJcentre$directors$should$show$leadership$and$hold$

their$staffs$accountable$ for$DACPR$ implementation.$The$ researcher$concluded$ that,$ in$ ‘DACPR$

commitment’,$the$commitment$is$most$wanted$from$interventional$call$takers.$

Returning$to$the$investigator$strategy$for$overcome$difficult$behaviours$of$those$delivering$

DACPR,$ collective$ actions$ were$ taken$ over$ time$ in$ setting$ up$ Kuwait’s$ EMS,$ along$ with$ the$
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evaluation$of$ the$ following$ four$principles$that$can$ interact$with$ implementation$processes.$This$

implementation$strategy$is$known$as$the$normalisation$model$(May,$2007)$

$

a.!Interactional!workability!!

$

While$ exploring$ why$ interventional$ call$ takers$ did$ not$ adhere$ to$ the$ DACPR$ protocol,$ two$

possibilities$arose.$The$first$was$the$presence$of$DACPR$barriers,$such$as$the$caller’s$terminology$

or$uncooperative$callers.$The$second$possibility$was$call$takers’$reliance$on$old$practices$during$

OHCA$callJtaking.$Examining$the$first$possibility,$most$callers$were$calm$and$cooperative$ in$the$

reviewed$ audio$ records$ for$ the$ prospective$ study$ period$ (21$ FebruaryJ31$ December$ 2017).$

However,$during$the$callers’$terminology$assessment,$callers$used$uncommon$terms$to$describe$

OHCA$symptoms,$such$as$‘not$well’,$‘fell$down’,$‘syncoped’,$‘not$breathing’$and$‘not$responding’.$

Few$studies$on$ caller$ terminology$ cover$ cardiac$arrest.$Berdowski’s$ (2012)$ retrospective$ study$

listed$ callers’$ terminologies$ for$ describing$ OHCA$ cases:$ While$ ‘fell$ down’$ (24.9%)$ and$ ‘not$

breathing’$(35%)$were$used$regularly,$callers$rarely$used$‘not$well’$(17%)$and$‘syncope’$(3.5%)$to$

describe$ OHCA$ cases.$ As$ part$ of$ the$ normalisation$ process,$ the$ researcher$ considered$ this$

challenge$during$DACPR$implementation$in$the$Kuwaiti$EMS.$The$identified$caller$terminologies$

were$ highlighted$ for$ interventional$ call$ takers$ during$ supervisor$ and$ personal$ feedback$ in$

September$2017$(see$Appendix$XIX).$$

Looking$ at$ the$ other$ aforementioned$ possibility,$ call$ taker$ reluctance$ to$ change$ an$ old$

practice,$a$script$of$an$interventional$call$taker$taking$an$OHCA$call$from$a$layperson$was$appraised$

(case$No.$274$on$25$April$2017).$

Call!taker:!Ambulance.$How$can$I$help?$

Caller:!Hello.$

Call!taker:!Hello.$

Caller:$Please,$I$need$an$ambulance$now!$I$am$living$in$(an$area$of$Kuwait).$

Call!taker:!What$case$do$you$have?$

Caller:!He$fell$suddenly…not$conscious,$and$he$can’t$breathe.!

Call!taker:!Where$in$(the$area)?$Which$block?!

Caller:$(Caller$provides$address.)$

Call!taker:$Behind$what?$

Caller:!xx$Market,$xx$Building.!

Call!taker:!OK,$behind$‘xx’$Market.$What$is$the$number$of$your$building?!

Caller:$Building$xx.$xx$floor.$Flat$number$xx.$

Call!taker:!Building$xx.$xx$floor.$Flat$number$xx?$
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Caller:!Yes.!

Call!taker:!OK.$Are$there$any$other$shops$on$the$ground$floor$of$your$building?$

Caller:!Yes.$There$is$xx$hairdresser.%
Call!taker:$There$is$xx$hairdresser.$

Caller:%Or$the$xx$shop.$
Call!taker:$There$is$xx$hairdresser$or$xx$shop.%
Caller:!Yes.+
Call!taker:!OK.$They$are$on$the$way.$Your$name?$

Caller:$[Redacted].$

Call!taker:!OK.$They$are$on$the$way.$

The$audioJrecording$script$showed$the$call$taker’s$adherence$to$an$old$practice$(taking$the$

primary$complaint/request,$phone$number$and$address).$This$reluctance$to$shed$old$practices$

has$been$recognised$recently$as$an$existing$challenge$to$improving$EMS$recognition$and$

management$of$OHCA$incidences$(McCarthy,$2018).$The$AHA’s$$new$scientific$statement$(2018)$

listed$a$‘lack$of$desire$among$individuals,$including$health$professionals$from$EMS,$to$make$

changes’$as$one$of$the$key$barriers$to$implementing$successful$cardiacJresuscitation$systems$of$

care$(McCarthy,$2018).$$

Having$said$that,$there$could$be$an$operational$barrier$that$prevents$call$takers$from$following$the$

new$DACPR$protocol,$i.e.,$that$all$Kuwaiti$EMS$calls$are$high$priority.$As$such,$all$calls$should$

receive$an$ambulance$in$the$shortest$time$possible.$Hence,$call$takers$focus$on$sending$the$

ambulance$in$the$shortest$time$possible$to$all$callers,$rather$than$focusing$on$caller$integrations$

to$identify$who$needs$CPR$instructions.$Although$this$challenge$was$identified,$the$researcher$

found$that$little$could$be$done$to$overcome$it.$Following$a$discussion$with$the$dispatch$instructor,$

it$was$noted$that$switching$the$dispatch$system$to$a$prioritised$system,$which$should$enhance$call$

takers’$interrogation$skills$and$normalise$DACPR$in$Kuwait’s$EMS,$would$require$a$substantial$

amount$of$training$on$the$dispatchJpriority$system$for$call$takers$and$EMS$personnel$in$the$field.$

$

$

a.$ Relational!integration!(trust!and!confidence)!

!
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According$ to$ the$ normalisation$ model,$ relational$ integration$ means$ determining$ the$ impact$ of$

relationships$and$existing$knowledge$on$complex$intervention$implementation$(May$2007).$

Initially,$the$dispatch$chief$and$coJchief$were$confident$that$their$staff$were$performing$DACPR$as$

part$of$the$AMPD$instructions$and$that$there$was$no$need$to$go$through$a$research$intervention.$

This$‘lack$of$understanding$that$change$is$needed’$is$a$newly$defined$challenge,$according$to$an$

AHA$scientific$statement$(McCarthy,$2018).$To$overcome$this$obstacle$and$normalise$DACPR$

implementation$in$the$pilot$region$of$Kuwait’s$EMS,$the$investigator$disclosed$the$initial$findings$of$

poor$DACPR$implementation$and$its$outcomes$to$the$dispatch$chief$and$coJchief.$The$poor$

findings$encouraged$them$to$implement$the$key$phases$of$complex$intervention$–$development,$

evaluation$and$implementation$JJ$to$improve$their$EMS$system.$Moreover,$the$dispatch$chief$and$

coJchief$were$committed$to$introducing$DACPR$to$the$pilot$region$of$Kuwait$EMSG$however,$this$

enthusiasm$was$not$observed$among$call$takers.$The$dispatch$chief$and$coJchief$were$confident$

in$the$researcher’s$knowledge$and$approach,$while$the$call$takers$were$not.$However,$further$

research$is$required$to$support$this$conclusion.$

$

c.! Skill'set!workability!

!SkillJset$workability$concerns$which$tasks$are$performed$and$by$whom$and$how$these$decisions$

are$made.$This$principle$also$includes$staff$performance,$staff$competence,$needed$staff$training$

and$policies$(May,$2007).$$

A$viable$element$of$the$implementation$process$was$personal$feedback,$which$was$not$part$of$the$

initially$ developed$ intervention,$ but$ is$ part$ of$ the$ Resuscitation$ Academy’s$ (2017)$ latest$

recommendation$(#3).$In$addition,$its$presence$has$been$part$of$the$DACPR$intervention$in$many$

recent$studies$(Hardeland,$2017G$Ro,$2017$and$Huang,$2017),$which$encouraged$the$researcher$

to$introduce$it$during$the$implementationJevaluationJdevelopment$process$as$a$tool$for$improving$

call$takers’$adherence$to$the$protocol.$

During$personal$ feedback,$ the$ researcher$and$dispatch$ instructor$met$with$the$ four$shift$

supervisors$to$discuss$the$study’s$significance,$their$overall$shift$performance$and$the$performance$

of$each$call$ taker$on$their$shift.$The$dispatch$instructor$and$researcher$used$the$call$taker$work$

assessment$sheet$to$assess$each$call$taker’s$performance,$then$encouraged$each$shift$supervisor$

to$hold$ fiveJminute$meetings$with$each$call$ taker$ regarding$his$or$her$performance.$Not$all$shift$

supervisors$cooperated.$As$such,$not$all$call$takers$received$personal$feedback.$At$times,$skillJset$

workability$was$problematic$from$the$perspective$of$some$shift$supervisors.$$

To$overcome$this$challenge,$the$dispatch$chief$was$involved,$and$he$permitted$the$dispatch$

instructor$to$play$relevant$OHCA$audio$records$for$each$shift$supervisor.$This$engaged$the$shift$
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supervisors$ with$ the$ DACPR$ implementation$ process$ and$ normalised$ the$ personal$ feedback$

process.$

$

d.! Contextual!integration!

!

As$the$Normalisation$Process$Model$proposes,$‘a$complex$intervention$will$affect$the$mechanisms$

that$link$work$to$existing$structures$and$procedures,$allocating$and$organising$resources$for$them’$

(May,$2007).$With$the$absence$of$a$cardiac$registry$ in$Kuwait,$a$retrospective$sample$collection$

was$the$only$tool$for$identifying$correctly$diagnosed$and$misdiagnosed$OHCA$cases$in$this$study,$

and$subsequently,$for$identifying$the$outcomes$of$call$taker$adherence$to$the$DACPR$protocol.$The$

researcher$performed$this$key$step$manually$by$matching$patient$report$forms$(collected$from$the$

EMS$ audit$ department)$ to$ operation$ unit$ electronic$ files$ and$ audioJrecording$ reviews.$ Limited$

Kuwaiti$EMS$resources$resulted$ in$ long$matching$procedures$and$could$have$affected$ensuring$

call$takers’$adherence$to$the$protocol.$

$

6.4.2.2!!!Number!of!organisational!levels!targeted!by!the!intervention!

!

Although$the$intervention$was$implemented$in$the$emergency$rooms,$dispatch$units$and$operations$

departments$associated$with$ the$Kuwaiti$EMS,$ its$ implementation,$evaluation$and$development$

targeted$many$departments$of$ the$Kuwait$EMS,$Mubarak$AlJKabeer$Hospital$ and$AlJFarwanya$

Hospital.$Figure$6.2$illustrates$all$of$the$departments$involved$in$the$process.$Installing$DACPR$in$

the$Kuwaiti$EMS$required$training$call$takers$and$changing$the$protocol$regarding$OHCA$calls.$The$

training$centre$was$contacted$repeatedly$to$reserve$a$training$room.$Subsequently,$the$researcher$

depended$on$ training$ centre$availability$ to$ improve$ the$DACPR$ intervention.$ In$ contrast,$ the$ IT$

department$was$involved$in$the$prospective$and$retrospective$monitoring$processes.$Prospectively,$

DACPR$sheet$collection$and$cardiacJarrest$cases$that$activated$the$EMS$were$crossJchecked$in$

the$IT$Pro$QA$system$(see$Chapter$4,$p.99).$In$addition,$for$information$on$retrospective$sampling$

collection,$see$Chapter$4$(p.$99).$To$establish$the$outcome,$the$ investigator$went$through$many$

departments$ at$ Mubarak$ AlJKabeer$ Hospital$ and$ AlJFarwanya$ Hospital,$ namely$ Accident$ and$

Emergency$(A&E),$the$Cardiac$Care$Unit$(CCU),$the$Intensive$Care$Unit$(ICU)$and$the$registry.$

Specifically,$for$the$present$study,$the$A&E$department$created$a$special$file$to$keep$a$record$of$all$

cardiac$cases$that$their$department$received.$The$investigator$collected$data$from$this$file$every$

month$and$followed$patient$outcomes$in$the$CCU$ledger,$ICU$ledger$and$computerised$registry.$

This$was$done$to$establish$survival$to$30$days.$
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$

Figure$6.2.$All$departments$involved$in$the$DACPR$implementation$process.$

$

Hence,$the$DACPR$implementation$targeted$many$organisational$levels:$

a)$ EMS:$dispatch$unit,$training$unit,$and$the$IT$and$audit$departments$

b)$ Hospital:$A&E,$CCU,$ICU$and$the$registry$

Although$ many$ developed$ countries$ cannot$ relate$ to$ this$ challenge$ due$ to$ a$ lack$ of$ cardiac$

registries,$ this$ challenge$ needed$ to$ be$ uncovered$ for$ many$ underdeveloped$ and$ developing$

countries.$Below,$the$Normalisation$Process$Model$is$applied$to$this$complex$dimension$of$DACPR$

to$further$understand$the$workability$and$DACPR$interventions$in$our$study$settings.$

$

a.! Interactional!workability!

!

In$this$principle,$the$normalisation$model$proposes$‘How$does$complex$intervention$implementation$

affect$interaction$between$people$and$practices?’$(May,$2007)$

Train$call$takers
(training$unit)

Call$takers$implement$
DACPR

(dispatch$unit)

Computer$crossJcheck$of$the$
given$cases

(IT$department)

Retrospective$match$with$onJsite$EMS$
personnel's$patient$report$sheet
Audit$department$(eight$weeks$to$

collect$PRF$from$ambulance$units$and$
10$days$to$filter$OHCA$cases)

Establish$primary$outcome:$survival$to$
30$days

Mubarak$AlJKabeer$Hospital$records:
A&E$ledger
CCU$ledger
ICU$ledger

Computerised$registry
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DACPR$training$was$the$cornerstone$of$this$DACPR$implementation.$The$Resuscitation$Academy’s$

recent$(2017)$‘DACPR$Programme$Recommendation$No.$2’$stated$that$initial$training$is$necessary$

for$100%$of$call$takers$and$dispatchers$(see$Chapter$3,$p.$46).$The$dispatch$room$staff$consisted$

of$ 175$call$ takers.$Although$ the$Resuscitation$Academy$ (2017)$emphasised$ that$ all$ call$ takers$

should$be$trained$(175$call$takers)$to$implement$DACPR,$this$was$not$feasible$for$the$researcher$

due$to$the$Kuwaiti$EMS$training$centres’$limited$resourcesG$hence,$only$70$call$takers$were$trained$

overall.$The$training$centre$only$had$one$room$with$four$stationary$computers.$Thus,$the$training$

course$ was$ carried$ out$ repeatedly$ (12$ times)$ to$ train$ 70$ interventional$ call$ takers.$ This$ poor$

interactional$workability$could$have$been$why$the$Kuwaiti$EMS$had$an$inadequate$DACPR$launch$

process.$ This$ is$ one$ of$ the$ newly$ identified$ key$ barriers$ to$ implementing$ cardiac$ resuscitation$

systems$cited$by$the$AHA:$‘resource$limitations,$which$force$organisations$to$change$allocations$of$

resources’$(McCarthy,$2018).$Although$the$investigator$did$not$overcome$this$challenge$during$the$

study,$in$future$studies,$EMS$systems$with$limited$resources$could$benefit$from$this$observation$by$

training$their$interventional$call$takers$months$ahead$of$the$intervention$implementation.$

$

b.! Relational!integration!(trust!and!confidence)!

$

Again$the$normalisation$model$emphasises$exploration$of$the$impact$of$those$enacting$the$complex$

intervention$knowledge$and$confidence$on$implementing$the$complex$intervention$in$the$real$setting$

(May,$2007).$All$of$the$involved$organisational$members,$except$call$takers,$cooperated$with$the$

researcher.$This$indicated$the$organisations’$confidence$and$trust$in$the$research$processes$and$

the$researcher.$However,$qualitative$data$are$required$to$support$this$conclusion.$

$

$

$

b.! Skill'set!workability!!

!

This$ principle$ sheds$ further$ light$ on$ the$performance$ and$allocation$ of$ resources$ in$ facilitating$

DACPR$implementation$in$Kuwait’s$EMS$setting.$

During$the$retrospective$sample$collection,$the$monthly$manual$retrieval$of$OHCA$cases$(8,000J

12,000$patient$ report$ forms$stored$ in$boxes)$via$the$Kuwaiti$EMS’$audit$department$was$highly$

susceptible$ to$ inaccuracies$ and$ delays.$Some$OHCA$ cases$ could$ have$been$missed,$ and$ the$

collection$process$was$lengthy.$Again,$this$was$due$to$the$absence$of$a$cardiac$registry.$Thus,$the$
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skillJset$workability$of$the$Audit$department$could$have$contributed$to$the$unsatisfactory$results$of$

launching$DACPR$in$the$Kuwaiti$EMS.$$

$

c.! Contextual!integration!

!

Here,$the$normalisation$model$mandates$that$the$investigator$examine$the$practicality$of$integrating$

the$complex$intervention$in$the$real$setting.$

During$the$OHCA’s$outcome$retrieval$from$the$A&E$department$(Mubarak$AlJKabeer$Hospital$and$

Farwanya$Hospital),$the$researcher$had$to$go$through$the$nurses’$notes$ledger,$as$unsuccessfully$

resuscitated$OHCA$patients$are$not$ registered$ in$ the$hospital$ records.$The$manual$ retrieval$ of$

OHCA$patients’$ information$from$the$nurses’$notes$ ledger$was$essential$ in$determining$patients’$

survival$ to$30$days.$The$DACPR$outcome$retrieval$processes$lasted$six$hours$at$both$hospitals$

every$month.$The$hospitals$are$20$km$apart.$To$maintain$similar$processes,$it$should$be$stressed$

that$a$cardiac$registry$is$essential$when$involving$A&E$nurses$in$recording$these$findings.$Hence,$

involving$A&E$departments$can$complicate$the$integration$of$DACPR$interventions$in$the$Kuwaiti$

EMS.$

$

6.4.2.3!Degree!of!flexibility!or!tailoring!of!intervention!permitted!!

!

Soon$after$the$feasibility$assessment$(Chapter$4,$p.$99),$DACPR$was$initiated$in$the$Kuwaiti$EMS$

in$the$form$of$eight$interventional$call$takers,$specifically$tailoring$the$callJintake$process$for$nonJ

interventional$call$takers.$This$DACPR$adjustment$did$not$exhibit$DACPR$feasibility$in$the$Kuwaiti$

EMS$for$the$pilot$region.$Therefore,$repeated$tailoring$in$the$form$of$40$interventional$call$takers$in$

May$2017,$followed$by$70$interventional$call$takers$in$August$2017,$was$a$substantial$endeavour$$

taken$to$observe$DACPR’s$effects.$This$indicates$that$DACPR$is$not$flexible$when$it$comes$to$the$

number$ of$ interventional$ call$ takers.$ There$ is$ a$minimum$ number$ of$ interventional$ call$ takers$

required$to$facilitate$DACPR$effects.$

$

a.! Interactional!workability!

!

The$normalisation$model$stresses$the$inclusion$of$human$and$nonJhuman$factors$in$the$setting$that$

affects$ intervention$ implementation$ (May,$ 2007).$ DACPR$ implementation$ relied$ fully$ on$ active$

interventional$call$taker$practice$of$DACPR,$which$represents$a$human$factor.$$

In$the$present$study,$there$was$a$need$for$a$repeated$increase$in$the$number$of$interventional$call$

takers$because$they$often$took$leave$soon$after$their$training.$The$researcher$tried$to$keep$track$of$
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the$interventional$call$takers’$leaves$through$their$work$assessment$sheet,$on$which$any$call$takers$

with$low$OHCA$call$rates$had$their$leave$checked.$However,$there$were$only$two$call$takers$who$

took$ a$ long$ leave$ after$ their$ training.$ Nevertheless,$ leave$ can$ affect$ the$ number$ of$ active$

interventional$call$takers,$indicating$DACPR$inflexibility.$

$

b.! Relational!integration!(trust!and!confidence)!

!

As$stated$earlier,$knowledge$and$confidence$can$interact$with$intervention$implementation$in$real$

settings$(May,$2007).$The$lack$of$researcher$confidence$in$interventional$call$takers$in$the$OHCA$

callJtaking$processes$and$coding$system$led$to$repeatedly$increasing$the$audioJrecording$review$

frequency$ from$a$ random$audioJrecording$ review$ rate$of$ 10%$ to$ 100%$of$ calls.$ This$ relational$

integration$ may$ demonstrate$ that$ DACPR$ is$ an$ inflexible$ intervention$ and$ that$ DACPR$

implementation$should$be$assessed$only$by$evaluating$all$audio$recordings.$

$

b.! Skill'set!workability!!

!

Once$ more,$ the$ normalisation$ model$ encourages$ the$ investigator$ to$ examine$ allocation$ and$

performance$as$part$of$normalising$this$complex$dimension$of$DACPR.$

As$discussed$in$Section$6.3.1.1,$ in$April$2017,$a$new$batch$of$25$call$ takers$began$work$ in$the$

dispatch$ room$ –$ intensiveJcare$ nurses$ without$ any$ dispatch$ background.$ The$ low$ skillJset$

workability$of$this$batch$and$the$need$to$run$a$training$course$to$improve$their$callJtaking$skills$could$

have$ contributed$ to$ the$ repeated$ need$ to$ increase$ the$ number$ of$ interventional$ call$ takers,$

demonstrating$DACPR$inflexibility.$To$overcome$this$barrier$and$implement$DACPR$in$Kuwaiti$EMS$

settings,$ the$ investigator$and$coJchief$ involved$most$of$ the$ intensive$care$nurses$in$the$DACPR$

training$course$on$17$May$2017.$

$

d.! Contextual!integration!

!

The$DACPR$sheets$were$used$to$collect$the$prospective$sample.$This$instrument$is$widely$used$to$

collect$ dispatches$ from$OHCA$patients$ (Ho,$2016G$ Tanaka,$ 2017$ and$Resuscitation$Academy,$

2017)$However,$ it$was$evident$during$the$study$that$there$was$a$ low$rate$of$DACPR$sheet$use.$

Therefore,$the$use$of$this$dataJcollection$instrument$was$not$reliable,$demonstrating$that$DACPR$

lacked$ flexibility$ in$ dataJcollection$ instruments.$ More$ reliable$ tools$ for$ collecting$ prospective$

samples$would$include$an$electronic$DACPR$registry,$as$used$in$Ro’s$(2017)$retrospective$study,$

in$which$every$‘cardiac$arrest’Jcoded$case$necessitated$electronic$filing$and$automated$storage$of$
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the$audio$ recording$ for$ review.$Hence,$ the$ low$contextual$ integration$of$manual$DACPR$sheets$

could$have$a$role$in$demonstrating$DACPR’s$inflexibility.$

$

6.5+Effects+of+DACPR+implementation++
+
6.5.1!Kuwait’s!Emergency!Medical!Services!in!pilot!region!!

$

DACPR$impacted$the$EMS$within$a$region$of$Kuwait,$and$the$study$had$a$role$in$establishing$the$

quality$of$the$system$in$this$major$region$of$the$nation.$

The$EMS$systems’$quality$is$verified$by$evaluating$EMS$response$times$and$EMS$clinical$

outcomes.$EMS$clinical$outcomes$are$subdivided$into$the$ROSC$rate,$OHCA$survival$to$30$days,$

STJelevation$myocardial$infarction$and$stroke$(National$Health$Services$of$England,$2018).$

The$EMS’$mean$response$time$was$eight$minutes$in$the$pilot$region$and$nine$minutes$in$

the$control$region$in$the$prospective$study$period$(21$FebruaryJ31$December$2017).$Although$the$

reported$ response$ times$were$not$ equal$ to$ the$highJquality$EMS$ target$ (<8$minutes)$ (National$

Health$Services$of$England,$2018),$one$can$conclude$that$the$DACPR$implementation$did$not$have$

a$negative$impact$on$EMS$response$time$in$the$pilot$region$of$Kuwait.$

As$for$clinical$outcomes,$poor$ROSC$and$poor$OHCA$survival$to$30$days$were$detected,$

indicating$ challenges$ to$EMS$quality$ in$ the$pilot$ region.$However,$ other$ clinical$ outcomes,$ i.e.,$

stroke$and$STJelevation$myocardial$infarction,$were$not$evaluated.$The$research$served$only$as$an$

overall$estimate$of$EMS$quality$within$a$region,$and$it$is$not$an$evaluation$of$the$overall$Kuwaiti$

EMS$quality.$

$ $

Turning$to$the$effects$of$DACPR$in$the$pilot$region,$DACPR$introduced$constructive$changes$to$the$

pilot$region’s$EMS,$as$described$below:$

$

i.!Pilot!region!emergency!dispatch!system!!

a.$ DACPR$initiated$evidenceJbased$practices$by$using$OHCA$outcomes$as$EMS$performance$

measures$and$setting$a$success$benchmark$to$estimate$any$dispatch$system$competence$

in$detecting$OHCA$patients$(50%).$$

b.$ It$identified$the$peak$time$of$OHCA$calls,$8:00$to$11:59,$and$the$predicted$workload$of$OHCA$

calls,$which$was$approximately$five$cases$per$week.$

c.$ It$increased$the$percentage$of$recognised$patients$who$received$CPR$instructions$from$60%$

to$81%.$
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d.$ It$initiated$the$early$links$of$the$OHCA$chain$of$survival$in$the$pilot$region$of$Kuwait$at$a$low$

cost.$This$ is$evident$from$the$results$of$repeated$cost$evaluations$during$the$three$study$

periods.$ This$ confirms$ DACPR’s$ ability$ to$ initiate$ the$ OHCA$ chain$ of$ survival$ in$ EMS$

systems$with$limited$resources$(Ng,$2017$and$Resuscitation$Academy,$2017).$

e.$ It$ initiated$a$qualityJassurance$random$check$for$all$calls$for$all$of$Kuwait$provinces$(see$

Appendix$XXIII).$

f.$ It$initiated$callJtaker$performance$annual$evaluations$based$on$OHCA$recognition$and$CPR$

instruction$rates.$

g.$ It$initiated$a$monthly$electronic$match$between$the$dispatcher$coded$‘cardiac$arrests’$and$

EMS$personnel’s$field$diagnoses.$

$

ii.!Pilot!region!EMS!audit!department!

!

In$the$audit$department,$DACPR$implementation$resulted$in$monthly$data$collection$and$analysis$

of$ OHCA$ cases$ from$ all$ the$ provinces$ in$ KuwaitG$ this$ was$ done$ to$ establish$ annual$ OHCA$

measurements$and$outcomes.$DACPR$ also$activated$a$ followJup$ system$of$ inaccurate$patient$

report$sheets,$which$were$tracked,$and$EMS$personnel$were$ identified$and$retrained$to$ improve$

their$competence$level$in$filling$out$patient$report$forms.$$

$

6.5.2!Establishing!OHCA!baseline!and!incidence!in!the!pilot!region!of!Kuwait!!
+
This$study$established$an$OHCA$baseline$and$incidence$rate$in$the$pilot$region$of$Kuwait.+This$is$
the$first$study$to$describe$OHCA$in$any$region$of$Kuwait.$current$OHCA$annual$incidence$in$Hawali$

province$ is$approximately$18.72$per$100,000$ (as$of$2017).$A$much$ lower$OHCA$ incidence$was$

documented$in$2016.$A$possible$explanation$for$this$difference$is$2016$reporting$bias$of$the$OHCA$

data.$In$2016,$data$were$collected$and$matched$retrospectively$using$two$instruments$only:$patient$

report$forms$and$death$registry$records.$However,$in$2017,$using$the$researchers’$improved$method$

of$ data$ collection,$OHCA$cases$were$ collected$and$matched$using$ three$ instruments:$dispatch$

electronic$files,$patient$report$forms$and$hospitals’$A&E$departmental$records.$This$data$collection$

method$is$more$accurate$compared$to$2016’s$data$collection$methods.$$Collectively,$one$cannot$

confirm$that$there$was$a$spontaneous$increase$in$OHCA$incidence$in$the$pilot$region$of$Kuwait$

over$one$year.$However,$ the$ reader$ can$be$ confident$ that$ the$2017$OHCA$ incidence$data$are$

accurate.$ Furthermore,$ in$ relation$ to$ the$ Gulf$ States$ in$ the$Middle$ East$ and$ Europe,$ the$ pilot$

region’s$OHCA$crude$annual$incidence$remains$less$than$Qatar’s$(23.5$per$100,000)$and$Europe’s$

(84$per$100,000)$(Irfan,$2016$and$Grasner,$2016).$$
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In$the$pilot$region,$a$pattern$of$decreasing$OHCA$incidence$in$the$elderly$population$(70+$

years),$steady$OHCA$incidence$in$the$middleJage$population$(50J70$years)$and$increasing$OHCA$

rates$in$young$adults$(30J50$years)$was$observed$in$the$before,$during$and$after$chiJsquare$age$

analysis.$ Moreover,$ in$ terms$ of$ the$ OHCA$ patient$ demographics,$ OHCA$ patients$ were$

predominantly$ nonJKuwaiti$ (58.5%%),$ male$ (64.8%)$ and$ had$ no$ previous$ medical$ history$ or$

cardiovascular$risk$factors$(61%)$during$the$prospective$study$period$of$21$FebruaryJ31$December$

2017$in$the$pilot$region.$$

Comparing$pilot$region’s$patient$demographic$to$the$Gulf$States$in$the$Middle$East,$Qatar$

reported$ similar$ results,$ with$ high$ rates$of$OHCA$ in$nonJnational,$middleJage$males,$ i.e.,$ nonJ

Qataris$(80%)$and$males$(80%)$with$a$mean$age$of$51$years$(Irfan,$2016).$In$North$Carolina$in$the$

United$States,$comparable$patient$variables$were$ foundG$most$OHCA$patients$were$men$with$a$

mean$age$of$53$(Lewis,$2016).$Hypertension$and$dyslipidaemia$were$common$in$men$and$women$

who$ experienced$ OHCA.$ However,$ OHCA$ incidence$ with$ no$ cardiovascular$ risks$ was$

overrepresented$in$a$specific$race$and$gender$cohort$internationally$(AfricanJAmerican$women,$see$

Lewis,$2016).$$$

OHCA$ was$ generally$ the$ first$ sign$ of$ coronary$ artery$ disease$ and$ cardiovascular$ risk$

(McCarthy,$2018).$In$the$pilot$region,$the$majority$of$the$OHCA$patients$did$not$have$a$previous$

medical$history$or$cardiovascular$risk$factor.$One$possible$reason$for$OHCA$occurrence$among$

this$patient$group$is$their$genetic$composition.$The$pilot$region$was$mostly$populated$by$immigrant$

males$(see$Chapter$2,$p.30),$and$Kuwait$has$a$restrictive$policy$for$health$insurance$and$health$

screenings$ for$new$ immigrants$ (Kuwait$Government,$ 2018).$Hence,$ the$absence$of$ a$previous$

medical$history$or$cardiovascular$risk$factor$from$OHCA$patients’$medical$records$confirms$that$

sudden$OHCA$can$be$associated$with$specific$cohorts$of$residents$in$the$region,$which$resembles$

Lewis’$ (2016)$ observational$ study$ findings.$ The$ overrepresented$ OHCA$ incidence$ with$ no$

cardiovascular$risks$in$the$pilot$region$is$an$important$matter$for$future$research.$$$

$

Looking$at$other$patient$variables,$the$current$study$reported$different$findings$from$those$of$Qatar$

in$ terms$of$ location$and$witness$ rate.$The$pilot$ region$had$a$higher$OHCA$occurrence$at$home$

(80%),$but$a$lower$witness$rate$(10.7%)$than$Qatar$(home,$63%G$witness$rate,$38%)$(Irfan,$2016).$

The$results$of$the$present$study$resemble$those$from$North$Carolina$in$the$United$States.$Lewis$

(2016)$reported$the$OHCA$occurrence$at$home$as$87%,$with$a$witness$rate$of$6%.$Lewis$(2016)$

reasoned$that$the$low$witness$rate$was$due$to$the$low$marriage$rate$among$OHCA$patients$in$North$

Carolina.$Although$the$present$study$did$not$investigate$OHCA$patients’$marital$status,$the$fact$that$

most$of$the$OHCA$patients$were$nonJKuwaiti$increased$the$likelihood$that$they$were$single$at$the$

time$of$cardiac$arrest.$NonJKuwaiti$individuals$living$in$Kuwait$predominantly$are$single$men$in$the$
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workforce,$and$immigration$regulations$impose$tight$restrictions$on$family$immigration$(Ministry$of$

Interior,$2018).$These$results$also$are$in$line$with$those$of$Akahane$(2012)$and$Herlitz$(2002),$who$

found$that$OHCAs$at$home$are$ less$ likely$to$be$witnessed$and$are$associated$with$poor$OHCA$

outcomes.$However,$in$the$present$study,$OHCA$outcomes$were$not$influenced$by$OHCA$location,$

which$was$viewed$as$a$confounder,$and$its$effect$on$each$OHCA$outcome$was$evaluated$through$

a$multivariate$regression$analysis.$$

$

Moving$on$to$Kuwait’s$overall$EMS$resuscitation$practice$during$the$study$period,$the$Kuwaiti$EMS$

resuscitation$ of$ OHCA$ incidence$ remained$ relatively$ unchanged$ across$ two$ successive$ years$

(2016$and$2017),$except$for$a$slight$increase$in$the$advanced$life$support$(ALS)$rate$at$the$end$of$

2017.$ Again,$ compared$ with$ Qatar’s$ advanced$ EMS$ system,$ in$ which$ OHCA$ patients$ are$

resuscitated$ with$ ALS$ and$ mechanical$ chestJcompression$ devices$ by$ criticalJcare$ paramedics$

(Irfan,$2016),$Kuwait’s$EMS$was$not$as$advanced$in$resuscitation$practice.$$

Although$the$Kuwait$EMS$was$not$as$advanced$as$others$ in$the$region,$the$system$was$

open$to$change$as$evinced$through$the$implementation$of$DACPR.$Kuwait’s$EMS$leaders$permitted$

a$DACPR$feasibility$assessment$to$be$conducted$for$the$EMS$system,$with$the$result$that$DACPR$

was$tailored$to$meet$the$EMS’s$available$resources$and$Kuwait’s$distinct$culture.$This$paved$the$

way$ for$ data$ collection$ in$different$ EMS$ departments$and,$most$ importantly,$ repeated$DACPR$

implementationJevaluationJfeasibility$and$development$processes.$$

$

In$sum,$the$population$characteristics$in$Hawali$province$are$representative$of$the$population$in$the$

rest$of$Kuwait.$NonJKuwaiti$males$with$variable$age$patterns$and$no$known$cardiovascular$disease$

risk$ factors$were$more$ likely$to$experience$OHCA.$Unlike$ in$the$published$ literature,$ the$OHCA$

location$(e.g.,$home,$public$place)$did$not$affect$the$study’s$outcome.$$

$

!

+
6.6+Limitations+
+
This$ study$was$subjected$ to$ several$ limitations.$ It$ compared$OHCA$outcomes$before$and$after$

DACPR$with$a$control.$Consequently,$it$did$not$have$a$randomised,$controlled$design.$Thus,$the$

possibility$that$the$associations$identified$were$related$to$other$factors$linked$to$both$the$intervention$

and$ outcome$ could$ not$ be$ fully$ eliminated.$ However,$ with$ the$ use$ of$ multivariate$ regression$

analysis,$the$evaluation$of$other$factors’$impacts$on$each$OHCA$outcome$was$feasible.$Another$

limitation$is$the$small$sample$size,$which$might$increase$the$likelihood$of$a$Type$II$error.$Yet$the$
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study$sample$size$is$comparable$to$regional$studies’$sample$sizes$(ranging$between$447$and$96$

participants,$see$ Irfan,$2016G$Batt,$2016G$Bin$Salleeh,$2015G$Yadgir,$2014$and$Conroy,$1999).$ It$

should$also$be$noted$that$the$retrospective$nature$of$the$preJintervention$groups$data$could$have$

contributed$to$the$inflated$OHCA$survival$to$30$days$rate$in$the$preJintervention$group.$The$preJ

intervention$ group$ sample$ was$ smaller$ and$ had$ a$ less$ accurate$ primary$ data$ source$ (Death$

Registry)$ when$ compared$ to$ the$ other$ observational$ groups$ (duringJimplementation$ and$ postJ$

intervention$groups),$which$had$ larger$ sample$sizes$and$a$more$accurate$primary$data$ source$

(hospital$medical$records).$

Another$limitation$is$that$this$study$tested$shortJterm$effectsG$therefore,$it$is$not$known$whether$the$

improvements$ observed$ are$ sustainable$ over$ a$ longer$ time$ frame.$ Thus,$ further$ longitudinal$

research$ is$ required.$Again,$ the$ study’s$short$ time$period$ is$ equivalent$ to$ those$used$ in$ recent$

studies$(Huang,$2017$and$Ro,$2017).$Moreover,$the$threat$of$maturation$cannot$be$ruled$out.$The$

increased$recognition$and$instruction$rates$in$the$pilot$region$of$Kuwait$over$the$study$period$may$

be$due$to$the$call$takers’$skill$improvements$or$maturation.$This$may$reduce$the$study’s$internal$

validity.$ Another$ internal$ validity$ threat$ is$ design$ contamination.$ The$ use$ of$ signposts$ during$

DACPR$implementation$may$be$associated$with$positive$effects$on$the$control$call$ taker$OHCA$

recognition$rate.$The$researcher$could$not$eliminate$this$factor$during$the$study$because$the$control$

and$interventional$call$takers$shared$the$same$site.$The$final$internal$validity$threat$is$selection$bias$

from$ the$manual$matching$process.$Manual$matching$ is$susceptible$ to$missing$data,$which$can$

cause$selection$bias.$

$ Another$limitation$of$this$study$is$that$the$researcher$did$not$examine$the$median$time$for$

OHCA$recognition$or$ the$median$ time$ for$ first$chest$compression,$which$ represent$ recent$AHA$

(2016)$requirements$for$assessing$DACPR$performance$metrics.$The$reason$for$excluding$these$

metrics$was$the$lack$of$audio$recording$availability$for$all$OHCA$cases$in$the$analysis.$Moreover,$

there$are$no$public$automated$external$defibrillators$in$KuwaitG$thus,$the$study’s$DACPR$instruction$

did$not$ include$AED$use.$Hence,$the$study’s$ results$ reflect$only$handsJbased$CPR$ instructions.$$

The$last$ limitation$of$this$study$was$that$the$ investigator$could$not$ensure$caller$performance$of$

highJquality$CPR,$as$ the$ callers$were$ limited$ to$giving$ clear$CPR$ instructions.$Any$poorJquality$

caller$CPR$performed$during$DACPR$may$gave$misrepresenting$results$for$DACPR’s$impacts$on$

OHCA$outcomes.$

+
+
+
+
+
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+
Chapter+Seven:+Recommendations+and+Conclusion$
+
7.1+Introduction+
In$this$chapter,$the$researcher$provides$a$structured$list$of$recommendations$for$all$Kuwaiti$EMS$

members$ involved$ in$ the$ DACPRJimplementation$ process,$ namely$ call$ takers,$ dispatch$ unit$

directors$and$EMS$policymakers.$These$recommendations$are$grounded$in$this$study’s$findings.$

The$chapter$also$include$the$study’s$overall$conclusion.$$

$

+
7.2+Recommendations+
+
Following$ this$evaluation’s$ findings,$several$ recommendations$are$outlined$below$ for$ the$ future$

development$of$Kuwaiti$EMS$policymakers,$dispatch$unit$directors$and$call$takers:$
7.2.1!Call!takers!
In$addition$to$the$training$manuals$for$DACPR,$several$areas$need$to$be$highlighted$which$

specifically$concern$the$Kuwaiti$system.+
$

i.$ Call$taker$role:$‘DACPR$implementation$requires$commitment’.$It$is$only$through$call$taker$

commitment$that$DACPR$can$be$implemented$in$the$Kuwaiti$EMS$system.$Call$takers$first$

should$be$informed$about$their$roles$as$the$initial$activators$of$the$early$links$in$the$chain$of$

survival:$OHCA$recognition$and$early$CPR.$Second,$call$ takers$must$be$ informed$about$

their$role$ in$ improving$OHCA$outcomes$and$public$awareness$of$OHCA$recognition$and$

CPR.$

ii.$ Call$takers’$expected$OHCA$workload:$The$peak$time$for$OHCA$calls$from$the$Kuwaiti$pilot$

region$ in$ the$ dispatch$ centre$ is$ 8:00$ to$ 11:59,$ and$ the$ predicted$ OHCA$ workload$ is$

approximately$ five$ cases$per$week.$OHCA$calls$ are$not$ straightforward$ case$ scenarios$

(Eisenberg,$2017).$However,$there$are$some$words$that$callers$commonly$use$to$describe$

OHCA,$such$as$‘syncoped’,$‘fell$down’$and$‘unwell’.$These$terms$must$trigger$call$takers’$

suspicions$concerning$OHCA.$In$giving$CPR$instructions,$call$takers$should$know$that$most$

callers$ in$ the$ pilot$ region$ of$ Kuwait$ are$ cooperative$ and$ willing$ to$ follow$ call$ takers’$

instructions.$Nevertheless,$one$possible$challenge$in$giving$CPR$instructions$occurs$when$

the$caller$is$physically$not$on$the$scene.$One$way$to$handle$this$situation$is$to$get$the$phone$

number$of$a$bystander$on$the$scene$and$give$CPR$instructions$to$that$person.$

iii.$ $CallJtaker$action$items:$Call$takers’$adherence$to$the$DACPR$protocol$for$all$OHCA$calls$

in$Kuwait$ensures$DACPR$implementation$in$the$Kuwaiti$EMS.$Call$takers$need$to$focus$
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on$interrogating$each$caller$ to$reach$a$proper$diagnosis$rather$than$on$getting$extensive$

details$ about$ the$ address.$ Interrogation$ must$ include$ asking$ about$ the$ patient’s$

consciousness$level$and$breathing$patterns$as$part$of$every$callJtaking$routine$to$recognise$

an$OHCA$case.$This$should$be$followed$by$giving$CPR$instructions$that$include$certain$CPR$

metrics.$ Doing$ so$ will$ allow$ the$ delivery$ of$ highJquality$ bystander$ CPR.$ In$ addition,$ a$

metronome$could$be$used$to$ensure$a$100J120$chestJcompressionsJperJminute$rate$while$

asking$the$caller$to$compress$the$centre$of$the$patient’s$chest$5J6$cm$in$depth$and$allow$full$

chest$ recoil.$ Call$ takers$ also$ should$ encourage$ callers$ to$ minimise$ chestJcompression$

interruptions.$

These$practises$should$include$OHCA$calls$from$primaryJcare$clinics$by$training$nurses$

on$how$to$rule$out$OHCA$and$give$CPR$instructions$when$OHCA$is$recognised.$

iv.$ Call$taker$goals:$Adequate$recognition$and$management$of$OHCA$calls$are$major$goals$for$

EMS$systems$(Resuscitation$Academy,$2017),$and,$as$staff$members$of$the$EMS$system,$

call$ takers$ should$ have$ similar$ goals.$ Call$ takers$ must$ keep$ a$ record$ of$ their$ own$

performance,$aim$to$recognise$all$OHCA$cases$and$give$CPR$instructions$to$75%$of$callers$

in$ OHCA$ cases.$ One$ tool$ shown$ to$ aid$ call$ taker$ progress$ is$ constructive$ personal$

feedback.$Call$takers$can$benefit$from$personal$feedback$if$they$accept$it$with$a$sporting$

spirit.$

+
7.2.2$Dispatch$unit$director$
$

After$establishing$that$DACPR$must$be$applied$in$a$bundle$fashion$in$Kuwait$to$make$an$

impact$on$OHCA$outcomes$and$survival$to$30$days,$the$dispatch$unit$director$must$refer$to$

DACPR$protocol$and$focus$on$areas$that$need$to$be$stressed$specifically$within$the$Kuwaiti$

system.+
$
$
I.$ Establish$organisational$baseline$and$goals:$Keeping$a$record$of$DACPR$operational$and$

clinical$ outcome$ baselines$ and$ rates$ of$ change$ is$ essential$ for$ guiding$ organisational$

accomplishments.$For$ instance,$ the$present$ study$helped$ the$dispatch$unit$ to$ introduce$

changes$to$operational$outcomes,$including$CPR$instruction$rates$(doubled),$percentage$of$

recognised$ OHCAs$ that$ received$ CPR$ instructions$ (quadrupled),$ bystander$ CPR$ rate$

(tripled)$but$reduced$the$clinical$outcome$of$survival$to$30$days$(reduced$20Jfold).$These$

changes$established$the$organisation’s$(dispatch$unit’s)$success$in$improving$operational$

outcomes$and$its$need$for$a$tool$to$improve$clinical$outcomes.$$
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As$for$organisational$goals,$they$include$targeting$response$times$to$be$<8$minutes,$as$well$

as$clinical$outcomes$(ROSC,$OHCA$survival$to$30$days,$STJelevation$myocardial$infarction$

and$stroke)$and$DACPR$operational$outcomes$(targeted$OHCA$recognition$rate,$targeted$

CPR$instruction$rates,$percentage$of$recognised$OHCAs$that$receive$CPR$instructions$and$

bystander$ CPR$ rate).$ When$ a$ dispatch$ unit$ director$ selects$ a$ certain$ goal,$ they$ must$

introduce$the$organisational$goal$ to$all$dispatch$system$members,$ including$the$dispatch$

coJchief,$dispatch$ instructor,$ shift$ supervisors$and$call$ takers.$This$helps$ strengthen$ the$

dispatch$ organisation$members’$ commitments$ prior$ to$ implementation.$ Moreover,$ goals$

should$be$examined$in$preJset$periodic$time$frames$(monthly).$

iii.$Implement$a$customised$DACPR:$DACPR$is$not$a$oneJsizeJfitsJall$interventionG$however,$

it$has$minimal$requirements,$including$training!of$approximately!50%!of!call!takers!and!tight!

monitoring! of! call! taker! training! via! worksheets! and! audio'recording! reviews.! SkillJset$

workability$ is$ the$ cornerstone$ of$ implementing$ DACPR$ in$ any$ EMS$ system.$ It$ can$ be$

achieved$by$assigning$a$role$for$each$EMS$employee$prior$to$DACPR$implementation:$

JMembers$for$monitoring$processes$(coJchief,$dispatch$instructor)$$

JMembers$to$give$constructive$feedback$(shift$supervisors)$

JMembers$to$implement$DACPR$(interventional$call$takers)$$

iv.$ DACPRJquality$ assurance$ and$ improvement:$ HighJquality$ DACPR$ requires$ monthly$

organisational$ feedback$ carried$ out$ by$ DACPR$ monitors$ (coJchief,$ dispatch$ instructor)$

during$the$initial$phases$of$the$DACPR$launch$process.$This$helps$detect$areas$that$need$

improvement.$Furthermore,$the$bestJquality$assurance$tools$for$ the$Kuwaiti$EMS$include$

audioJrecording$review,$call$taker$worksheet$assessment$and$subjecting$nonJcompliant$call$

takers$ to$Ministry$of$ Health$ investigations.$ The$best$DACPR$ improvement$ tools$ include$

OHCA$recognition$signposts$and$DACPR$training$programmes.$$

v.$Address$challenges:$DACPR’s$contextual$integration$into$the$Kuwaiti$EMS$was$poor$due$

to$ the$ Kuwaiti$ EMS’$ limited$ resources,$ which$ caused$ DACPR$ outcomes$ to$ depend$ on$

lengthy$manual$matching,$repeated$DACPR$training$and$slow$DACPR$protocol$adherence.$

Manual$matching$can$be$overcome$by$creating$a$cardiac$registry$that$involves$the$following:$

dispatch$data,$onJsite$EMS$personnel$data,$A&E$data,$CCU$data$and$ICU$data.$Repeated$

training$can$be$resolved$by$creating$a$dispatch$training$centre$or$ensuring$training$centre$

availability$before$launching$DACPR$. at least 50 % of call-takers of the dispatch unit should be 

trained on DACPR.$

$DACPR$ protocol$ adherence$ can$ be$ improved$ by$ activating$ a$ dispatch$ priority$ system,$

which$should$encourage$call$takers$to$interrogate$callers$to$establish$diagnoses.$

$
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$

$

7.2.3$EMS$policymakers$

$

Aside$from$the$DACPR$protocol$in$the$dispatch$unit,$EMS$policymakers$must$consider$the$following$

recommendations.$

i.$EvidenceJbased$practices:$EvidenceJbased$practices$must$be$initiated$in$all$Kuwaiti$EMS$

divisions,$first$by$acknowledging$predefined$EMSJquality$indicators,$such$as$response$time$

(<8$ minutes)$ and$ clinical$ outcomes,$ namely$ ROSC,$ OHCA,$ survival$ to$ 30$ days,$ STJ

elevation$myocardial$ infarction$ and$ stroke,$ and,$ second,$ by$ focusing$ initially$ on$ OHCA$

outcome$ measurements$ as$ tools$ to$ measure$ and$ compare$ EMS$ systems’$ quality$ and$

effectiveness.$OHCA$ incidences$ test$ the$ integrity$ of$ an$EMS$system,$as$ they$are$ timeJ$

sensitive$and$can$reflect$the$performances$of$all$of$the$elements$of$a$system,$including$call$

takers,$EMS$personnel$in$the$field,$system$logistics,$readiness$of$equipment$and$reporting.$

Finally,$EMS$policymakers$should$research$the$following$dimensions:$causes$of$idiopathic$

OHCA$incidences,$qualitative$research$on$DACPR$facilitators$and$obstacles,$the$ultimate$

tool$for$DACPR$to$improve$OHCA$outcomes$and$OHCA$rhythms$in$Kuwait$–$all$of$which$

can$contribute$to$installing$a$customised$OHCA$chain$of$survival.$

ii.$Kuwait$EMS$OHCA$baseline:$The$ low$OHCA$outcome$baseline$ in$ the$pilot$ region$of$

Kuwait,$which$exhibited$a$12.7%$bystander$CPR$rate,$2.9%$ROSC$and$1.1%$survival$to$30$

days,$should$be$used$as$a$reference$for$Kuwait’s$OHCA$baseline.$$

$

$

$

7.3+Conclusion+
$
The$rationale$behind$examining$DACPR’s$effects$on$OHCA$outcomes$in$a$pilot$region$of$Kuwait$is$

to$participate$ in$enhancing$ the$OHCA$chain$of$ survival$ at$ the$national$and$ international$ levels.$

DACPR$is$one$of$the$elements$in$the$OHCA$chain$of$survival.$The$latest$trend$in$the$OHCA$chain$

of$survival$entails$enhancing$early$links,$which$is$the$most$effective$approach$for$improving$OHCA$

survival.$DACPR$is$an$element$of$the$early$links,$which$include$early$OHCA$recognition$and$early$

CPR.$ This$ explains$ international$ stakeholders’$ recommendations$ to$ use$ DACPR$ in$ practice.$

However,$ to$ date,$ these$ recommendations$ have$ been$ based$ entirely$ on$ DACPR’s$ ability$ to$

increase$bystander$CPR$rates,$with$benefits$outweighing$risks$and$cost$effectiveness$and$no$clear$

evidence$of$DACPR’s$effect$on$survival$to$30$days.$This$led$to$DACPR$being$evaluated$repeatedly$

in$the$existing$literature.$More$than$30$studies$on$DACPR$were$published$in$2017$alone.$
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The$existing$literature$is$scarce$on$not$only$DACPR$impacts$on$OHCA$outcomes,$but$also$

on$DACPR$implementation$methods.$The$AMA$(2016)$published$general$guidelines$for$DACPR$

implementation$for$EMS$systems$without$clearly$stating$the$optimal$method$of$implementation.$

One$more$knowledge$gap$in$the$ literature$was$validating$DACPR$programme$outcomes.$

The$lack$of$transparency$in$EMS$reporting$and$the$vague$definition$of$‘recognised$OHCA’$were$the$

two$main$obstacles$for$measuring$DACPR$outcomes.$Hence,$various$DACPR$quality$assurance$

and$ improvement$ methods$ have$ emerged,$ including$ audioJrecording$ reviews,$ personal$ and$

organisational$feedback,$and$assigning$specially$trained$employees$to$be$call$takers.$The$effects$

of$using$DACPR$quality$assurance$tools$had$not$been$established,$and$optimal$quality$assurance$

and$improvement$tools$had$not$been$identified.$$

The$ investigator$ filled$ the$ knowledge$ gaps$ described$ above,$ first$ by$ concluding$ what$ impacts$

DACPR$had$on$OHCA$outcomes.$DACPR$as$a$solo$tool$had$a$negative$association$with$OHCA$

survival$ to$ 30$ daysG$ nevertheless,$ it$ had$ a$ positive$ association$ with$ OHCA$ recognition,$ CPR$

instruction$rates$and$bystander$CPR$rates.$These$results$demonstrate$that$DACPR’s$capacity$is$

limited$to$improving$earlyJOHCA$recognition$and$early$CPR$and$that$it$cannot$act$as$a$replacement$

for$a$fully$active$OHCA$survival$chain$to$improve$OHCA$outcomes,$namely$survival$to$30$days.$In$

the$pilot$region$of$Kuwait,$DACPR$raised$the$bystander$CPR$rate$threeJfold,$but$the$lack$of$CPR$

public$awareness,$early$defibrillation$and$postJresuscitation$care,$resulted$in$low$OHCA$survival$to$

30$days.$

DACPR’s$negative$relationship$with$OHCA$survival$to$30$days$in$the$pilot$region$of$Kuwait$can$also$

be$explained$by$DACPR$not$providing$highJquality$bystander$CPR.$To$have$effective$bystander$

CPR$care,$CPR$metrics$should$be$met.$In$this$study,$aside$from$providing$clear$CPR$instructions,$

it$was$difficult$to$ensure$that$callers$performed$highJquality$CPR$on$OHCA$patients.$The$fact$that$

callers$were$lay$people$who$did$not$receive$CPR$training$confirmed$the$possibility$of$poorJquality$

bystander$CPR.$This$is$an$area$for$future$research.$Furthermore,$these$study$findings$developed$

the$need$to$identify$a$modality$of$DACPR$that$ensures$highJquality$caller$performance$of$CPR$and,$

subsequently,$better$impacts$on$OHCA$survival.$$

Subsequently,$DACPR$is$only$a$tool$that$can$improve$early$OHCA$recognition$and$early$CPR.$In$

EMS$systems$that$look$to$improve$these$two$links,$DACPR$is$the$ultimate$choice.$This$research$

outlines$all$of$the$relevant$information$regarding$the$complexities$of$DACPR$implementation.$$

First,$ the$best$modality$of$DACPR$(DACPR$protocol$and$training)$ is$followed$by$ implementation$

through$ the$ key$ phases$ of$ development,$ evaluation,$ feasibility$ and$ implementation.$ Second,$
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DACPR$is$a$complex$intervention$due$to$DACPR’s$predefined$common$and$novel$challenges$that$

are$unique$to$every$EMS$system.$EMS$system$leaders$can$identify$their$DACPR$implementation$

challenges$in$their$EMS$systems$via$quality$assurance$tools,$and$the$best$way$to$overcome$DACPR$

implementation$challenges$is$through$the$use$of$the$normalisation$model.$

Third,$ the$study$also$ identifies$DACPR$programme$outcome$validation$for$EMS$system$leaders.$

Evaluating$ the$OHCA$ recognition$ rate$was$a$ practical$ validation$process$ in$ the$ pilot$ region$ of$

Kuwait.$It$requires$a$clear$definition$of$‘recognised$OHCA’$and$clear$inclusion$and$exclusion$criteria.$

The$inclusion$criteria$should$comprise$at$least$one$of$the$following:$submitted$manual$or$electronic$

DACPR$sheets,$dispatched$electronic$files$coded$as$‘cardiac$arrest’$or$‘suspicion$of$death’$and$a$

reviewed$ audio$ record$ showing$ that$ the$ call$ taker$ recognised$ cardiac$ arrest$ or$ gave$ CPR$

instructions.$ The$ exclusion$ criteria$ should$ include$ the$ following:$ EMSJwitnessed$ patient$ care,$

patient$pronounced$dead$on$the$scene$and$patient$found$to$be$alive$during$the$call$or$by$onJsite$

EMS$personnel$(misdiagnosed$OHCA$cases).$The$researcher$also$disclosed$the$results$using$this$

DACPR$programme$validating$process$on$Kuwait’s$EMS$system$for$a$pilot$region,$in$which$DACPR$

was$found$to$be$highly$specific$and$$relatively$insensitive$as$an$OHCA$recognition$tool.$Research$

is$lacking$in$existing$literature$regarding$DACPR$validation$process$usage$and$results.$

Fourth,$ the$ research$ in$ this$ thesis$ highlighted$ the$ ultimate$ DACPR$ quality$ assurance$ and$

improvement$ measures:$ call$ taker$ work$ assessment$ sheets,$ organisational$ feedback,$ audioJ

recording$reviews,$signposts$and$DACPR$training$courses.$

$

Turning$to$the$national$contribution$to$examining$DACPR’s$effects$on$OHCA$outcomes$in$a$pilot$

region$of$Kuwait,$cardiacJrelated$mortality$is$high$in$this$country,$but$little$had$been$done$to$register$

or$improve$the$data$for$OHCA$cases.$The$present$study$served$these$purposes$by$establishing$an$

OHCA$incidence$baseline$in$the$pilot$region$of$Kuwait.$This$research$represents$the$first$evidenceJ

based$ practice$ for$ the$Kuwaiti$EMS,$ established$ by$ capturing$OHCA$ characteristics$and$using$

OHCA$as$an$evaluative$tool$to$assess$the$EMS$system’s$quality.$$

$

Moreover,$following$recent$international$resuscitation$practices$in$developing$a$customised$OHCA$

chain$of$survival,$DACPR$was$a$form$of$initiating$the$early$links$of$OHCA$survival$in$a$pilot$region$

in$Kuwait.$In$effect,$DACPR$had$a$positive$impact$on$early$recognition$and$early$CPR$in$the$pilot$

region$ in$ Kuwait$ because$ DACPR$ improved$ the$ Kuwaiti$ EMS’$ OHCA$ recognition$ rates,$ the$

percentage$of$OHCA$cases$that$received$CPR$instructions$and$the$bystander$CPR$rate$quickly$

and$at$low$cost.$DACPR$is$a$competent$tool$to$initiate$the$OHCA$chain$of$survival’s$early$links$in$

EMS$systems$with$limited$resources.$$
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The$evaluation$also$served$ the$purpose$of$ identifying$problems$with$ the$DACPR$programme$ in$

developing$EMS$systems$and$how$future$DACPR$could$be$improved.$DACPR$in$Kuwait’s$EMS$

faced$novel$challenges,$and$the$normalisation$model$was$one$way$to$overcome$them.$$

$

This$research$also$identified$the$level$of$activity$in$the$OHCA$chain$of$survival$early$links$(public$

awareness$and$readiness,$early$recognition,$early$CPR)$in$the$pilot$region$of$Kuwait$as$a$low$level$

of$public$awareness$and$a$high$level$of$readiness.$The$identification$of$a$low$rate$of$callers$with$

previous$knowledge$of$CPR$and$a$low$incidence$of$uncooperative$callers$provided$insight$into$the$

public$level$of$awareness$and$readiness$in$this$study.$The$subsequent$links’$(early$recognition$and$

early$CPR)$level$of$activity$improved$through$DACPR.$These$findings$were$based$on$the$increase$

in$the$OHCA$recognition$and$bystander$CPR$rates$in$the$pilot$region.$However,$due$to$the$small$

scale$of$this$study,$repeating$this$research$on$a$larger$scale$is$warranted.$

$

This$study$provides$evidence$that$ in$the$current$climate$of$promoting$DACPR$implementation$ in$

EMS$systems$to$improve$OHCA$outcomes,$DACPR$influenced$early$OHCA$recognition$and$early$

CPR$only.$DACPR$was$found$to$be$competent$for$these$purposes.$DACPR$implementation$should$

not$be$viewed$as$straightforward$due$ to$ its$complex$ launch$process.$ It$ requires$comprehensive$

phases$of$implementation,$evaluation,$feasibility$and$development$to$be$initiated$into$EMS$systems.$

$

+
+
+
+
+
+
+
+
+
+
+
+
+
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Dispatcher –Assisted CPR Data Sheet 
 

Call number:    Date: /     /   Time:_ _:_ _ 
 
Patient civil ID number:    _ _ _ _ _ _ _ _ _ _ _ _ 
Gender:       M  F  Nationality: Kuwaiti /Non-Kuwaiti 
 

Primary complaint:                            Unresponsive               Apnea       
        Agonal breathing           Discoloration 
Others:        _____________________           

             
Location:                     Home                  Public       Province:   ___________ 
Caller:   
Gender:       M  F  Nationality: Kuwaiti /Non-Kuwaiti 
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Previous knowledge of CPR:     Yes   No 
 
Witnessed Cardiac arrest 5:   Yes   No 
 
 
Cardiac arrest is recognized?   Yes   No 
 

Because:     Unresponsive              Not breathing normally  
                                                  

  
Instructions for positioning the    
patient are given?    Yes   No 
 
Hands only CPR instructions   
are given?    Yes   No 
 
Chest compression preformed?  Yes   No 
 
Barriers to CPR?     -Caller hung up. -Caller refused.  
       -Could not move  -Language barrier. 

  the patient.  
 

-The phone call was   -EMS arrived before CPR  
        
       not clear.                   instruction.  
-Cardiac arrest is due to non- cardiogenic 
*reason____________________. 
 
Others:______________________. 
 

 
Time metrics for dispatcher: 
 
-Time of OHCA recognized:    _ _ /_ _     A.M.  P.M. 
 
-Time of first CPR instruction given: _ _ /_ _     A.M.  P.M. 
 
 
-Time of first Chest compression: _ _ /_ _     A.M.  P.M. 
 
 
Total time of the call: 
 
 
 
                                                
5"Witnessed"cardiac"arrest:"the"arrest"was"heard"or"seen"by"the"bystander."
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Call taker serial number:__________________________________________ 
 
Signature:        __________________________________________ 
$
$
$
$
$
$
$
$

%
%
%
%
%
%
%
%
%
%
%
%

+
+
+
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+
+
+
+
+
+
+
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+
+
Appendix+II.+Patient+report+form+(Cardiac+Arrest+Form)+
+
+
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
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%
%

%
%

Cardiac%arrest%form$
Case+Number:$$$$_______________$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$Date:_____/_______/____$
Age$$$$$$$$$$$$$$$$$$$$$16J30$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$30J50$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$50J70$$$$$$$$$$$$$$$$$$$$$70+$
Gender$$$$$$$$$$$$$$$M$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$F$
Nationality$$$$$$$$$Kuwaiti$ $ $ NonJKuwaiti$
Location$$$$$$$$$$$$$Home$$$$$$$$$$$$$$$$$$$$$$$$$$$$$Public$
Risk+factor$$$$$$$$$IHD$$$ $ DM$ $ HTN$ $ smoking$ FHX$

$
Arrest+information+ $ $

Witnessed$arrest$ ++Yes+ +No+

Recognition$

$$$$$Unresponsive$$$$$$$$$$$$$$$no$Breathing$$$$$$$$$$$$$$Snoring$$$$$$$$$$$$$$$Pulseless$

$ $

Cause$

$$$Unknown$$$$$$$$$$$$$Drowning$$$$$Trauma$$$$$$Electrical$fault$$$$$$$Suicide$$$$$$$$$$$

$$$Intoxication$$$$$$$$$Others$

$

Resuscitation+information+ $ +

Bystander$CPR$ ++Yes+ +No+

Time$to$CPR*$ $

Initial$rhythm:$

$$$$$Shoackable$$$$$$non$shockable$$$$$$$$$$$$$$$$$$$$Not$attained$

$

Initial$rhythm$was$recorded$=$or$<$4$minutes$ ++Yes+ +No+

Time$to$defibrillation*$ $

Defibrillation$$$$$$$Manual$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$AED$

Number$of$shock$attempts:$_____________$

$

Prehospital+care+outcome+ $

ROSC**$$$$$$$$$$$$$$$$On$scene$$$$$$$$$$$$$$$$$$$$$$$$During$retrieval$$$$$$Not$achieved$

Time:$$

$

Resuccitation$terminated:$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$On$scene$$$$$$$$$$$$$$$$$$$$$$$$During$retrieval$$$$$$Not$achieved$

Time$

$

Pronounced$Death:$ $



! ! !

!

! 216!

$$$$$$$$$$$$$$$$$$$$$$$$$$$$On$scene$$$$$$$During$retrieval$$$$$$ED$$$$$$$$$$$$$$$$$$$$Hospital$$

*from$dispatch$time$and$should$be$documents$in$minutes$
**ROSC$return$of$spontaneous$circulation$pulse$/$breathing$/consciousness$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
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+
+
+
+
(Appendix.+III)+Emergency+Medical+Priority+Dispatch+system+electronic+records+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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*

*

*

Emergency*Medical*Services*

Operation*unit*

Emergency*calls*division*

Dispatch*assisted*CPR*Program*

"

!

!

Why?!

!

Emergency"Medical"Services""(EMS)"efficacy"is"measured"and"compared"internationally"by"the"

number"of"people"who"experience"Out"of"Hospital"Cardiac"Arrest"(OHCA),"activate"the"EMS"

system"and"survive"to"hospital"discharge"(Resuscitation+Academy,+2010)."This"is"because"OHCA"

is"time"sensitive"and"can"reflect"the"performance"of"different"EMS"departments;"EMS"logistics,"

dispatch"Center,"Ambulance" centers" staff" skills"and"equipments,"management"department,"

audit"department"and"quality"department"(Rahman,"2015).""

"And"although"Kuwait"EMS"OHCA"survival"to"30"days"have"never"been"measured"in"Kuwait."

There" fore" Kuwait" EMS" level" if" efficacy" is" not" known." In" keeping"with" international" EMS"

practices,"Kuwait"EMS"should"measure"and"improve"OHCA"survival"to"30"days."

The most famous management strategy for OHCA recognition and management is :OHCA chain of 

survival. The application of the survival chain require the activation of: early OHCA recognition, 

Early CPR, Early Defibrillation and Post resuscitation Care links (Kronick,2015) . Each link consists 

of many elements. One Element that over lap between the early links of the survival Chain is 

Dispatcher assisted CPR (Scottish Government, 2015). Dispatcher assisted CPR can be capable of 

initiating the early recognition and early CPR and even early defibrillation links (Scottish 

Government, 2015). And although all the survival chain links are significant, current research have 

placed great emphasis on activating the early links (boborow, 2016). DACPR is implemented in an 

EMS system, when the call taker deliver simple questions to recognize cardiac arrest and giving 

simple instructions to initiate hands-only CPR. 

Given Kuwait EMS urgent need to initiate OHCA chain of survival, implementing DACPR seems 

like an appropriate strategy. DACPR is cost effective and it’s benefits out weight it risks 
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(Vaillancourt , 2007 and Rea, 2003). 

In"sum,"this"study"obtains"OHCA"outcome,"OHCA"survival"to"30"days"in"pilot"region"of"Kuwait,"

which"is"a"wanted"evaluative"figure"to"Kuwait"EMS"efficacy."The"study"also"implements"DACPR,"

which"will"activate"the"early"OHCA"chain"links:"early"recognition"and"early"CPR.""

"

"

Objectives: 

"$ To install an internationally accepted DA CPR program that recognize Cardiac arrest within 

1 minute and initiate chest compression within 2 minutes of EMS activation. 

 

"$ To provide 50% of all cardiac arrest that activate Kuwait EMS with  DA CPR. 

 

"$ Provide CPR instructions for 75% of the recognized OHCA cases. 

 

 

"$ To examine DA CPR ability as an cost effective tool that improves OHCA survival in the 

state of Kuwait. 

 

Expected workload: 

In a heavily populated metropolitan area is approximately 7 cardiac arrests per week. Nationally and 

based on OHCA survivals in Kuwait ,2013 study expected workload is  average 10 cardiac arrests/ 

week. (Max. December 20/wk – Min July 1.75/wk) 

"

Expected!Training:!

Expected"Training"will"be"conducted"over"one"day"in"the"form"of"(Lecture,"Work"shop"and"Save"

hear"Arizona"Registry"and"education"(SHARE)?Online"course)"for"nominated"call"takers.""

Lectures : 

Lecture 1 : Basics of cardiac system and Why hands only CPR? 

Lecture 2 : Dispatch assisted CPR program 

Lecture 3 : How to perform Dispatch Assisted CPR( Call taker,     

                 Supervisor)? 

Lecture 4: Obstacles of DA CPR  
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 Workshop: on DA CPR 

Work shop: will be the form of case scenario; each call taker will preform 2 script scenarios: 

in one scenario he is the caller and  in the other he is the call taker. Feedback will be given for all 

performers. 

 

Reference: 

Kronick S and Kruz M  2016 ‘Part 4: Systems of care and continuous quality improvement; 2015 

American Heart Association guidelines update for cardiopulmonary resuscitation and emergency 

cardiovascular care’. Available from: 

http://www.cercp.org/images/stories/recursos/Guias%202015/Guidelines-RCP-AHA-2015-

Full.pdf  

 

Rahman, N and Tanaka, H ‘Emergency medical services key performance measurement in Asian 

cities’ international journal of emegecnt medicine.8(2015)12. 

 Resuscitation Academy (2010) “Dispatch assisted CPR toolkit” [Online] available at: 

http://www.resuscitationacademy.com/downloads/DACPRToolkit1010.pdf.last accessed on 

4/3/2015. 

Rea, T and Eisenberg, M, ‘Clinical investigation and reports temporal trends in sudden cardiac 

arrest: A 25-year emergency medical services perspective’, Circulation, 107(2003), pp. 2780-2785.  

 

Scottish Government 2015, ‘OUT-OF-HOSPITAL CARDIAC ARREST: A strategy for Scotland’. 

Available from: <http://www.gov.scot/Resource/0047/00474154.pdf>.  

$  

Vaillancourt,C  and Verma, A  (2007) ‘Evaluating the effectiveness of dispatch-assisted 

cardiopulmonary resuscitation instructions’ Academic  Emergency Medicine.14;877-883. 

 

 

 

 

Dispatch assisted CPR at Emergency Medical Services State of Kuwait 

Operation unit Instruction 

Emergency calls division 
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,$ This protocol is part of an  interventional research and should be applied  by call takers as 

soon as the training course is complete. 

,$ Interventional call takers should complete all the elements of the training to be categorized 

as trained (SHARE online course, Lecture and Work shop). 

,$ There is a persistent access to this protocol. Copies have been provided to all of the 

following: Dispatch chief, Dispatch Co-chief, Dispatch instructor, Shift supervisor and 

interventional call takers. 

- The leading investigator is Dalal Alhasan and her Contact details are; 

 Dr.dalal.alhasan@gmail.com 

Standard procedure (SOP): 

,$ Call taking process are applied to all OHCA calls from Hawali province areas only. These 

include: Meshrif, Hawali, Bayan, Jabrya, Salmya, Surra, Rumaithya, Anjefa, Salwa and 

Mubarak Al-Abdullah,,Subah ALsalem, ALbede’e, Alnegrah and Maidan Hawali . 

,$ OHCA calls from other provinces should follow Kuwait EMS standard protocol. 

,$ There has to be at least one interventional call taker at each shift. 

,$ If the interventional call taker on the shift is occupied with another case, the shift supervisor 

should take the OHCA call. 

!$ There are number of OHCA calls from Hawali province that should not follow this Standard 

of procedure, these include: 

!$ Age less than 16 years old. 

!$ Pregnant women. 

!$ Non cardiogenic OHCA: intoxication, drowning ,traumatic , elctricusion, drug 

overdose or suicide. 

!$ Death is imminent: the caller volunteer tells you that he is charred or stiff “rigor 

mortis. 

 

!$ Reason for excluding these cases is; this SOP encourages Hands only CPR and eliminates 

instructions for ventilations. Thus the aforementioned patients should receive Kuwait EMS 

standard protocol for OHCA calls. 

!$ Do not apply this protocol if there was a senior professional on site: doctor or Nurse. 
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!$ This SOP should be only be provided by trained can takers. Untrained call takers who 

receive OHCA call from Hawaii province should transfer the call to trained call taker on 

the shift. 

!$ This SOP should be applied as soon after Case Entry and sending the ambulance to the 

patient. 

!$ The implementation of this SOP involves filling a DACPR sheet for each OHCA case. 

!$ DACPR sheets are found at shift supervisor desks. And once filled should be placed back 

at collection envelope (also found at shift supervisor desk). 

!$ DACPR sheets can be filled during or after the call. 

!$ A call is categorized as an OHCA call when the caller states: the patient is “unresponsive” 

and or “not breathing normally”. 

!$ The call taker has to confirm caller witness of the OHCA at each call. By simply asking” 

did you see him or hear him collapse?” 

!$ There are elements of the DACPR sheet that should be completed with out asking the patient 

direct questions these include: 

#$ Date     

#$ Call number  

#$ Bystander; gender, age bystander nationality. 

!$ Call taker should confirm OHCA by asking the caller clear questions assertively as: 

‘’ IS the patient is responsive?” 

“IS the patient breathing normally?” 

!$ Call takers should ask the caller the question twice only. 

!$ There are different modalities of these questions that you can use; use each twice only. If 

the patient state I don’t know for these questions consider his answer as a yes and proceed 

to giving CPR instructions. 

!$ Modality of is the patient responsive? Question: 

#$ “Call him/her loudly by his name does he answer you?” 

#$ “Put me on speaker, shake his shoulder, does he response to you?” 

!$ Modality of “is he breathing normally question?” 

#$ “Place the palm of your hand on his chest, does his chest move at all?” 

#$ “Does he breath like you?” 

!$ Agonal breathing( snoring or interrupted breathing sound should not be considered as 

normal breathing) 

!$ Do not take longer than1 minute to identify the arrest. 
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!$  During time metrics for OHCA recognition calculation, the beginning point is the start of 

the call (before case entry).  

!$ Once the arrest is confirmed by the answer of “yes” or “ I don’t know”.  Confirm of the 

patient have any previous knowdlege of CPR by asking: 

“Have you ever did CPR before?” Yes/ No. Then move to CPR instruction step. 

!$ CPR instructions: 

#$ The ambulance  has been sent to you and now it is on its  

#$ I want you to start doing CPR. This is important. 

#$ Put me on speaker. 

#$ Listen carefully,I will tell you what to do now: 

#$ Where is the patient? Place the patient on a hard surface on his back. 

#$ Set on your knees next to the patient trunk. 

#$ Place the palm of your right hand on the center of the patient chest. 

#$ Place your other hand on top of it. 

#$ Now straighten your elbows and push hard down for 5 cm. 

#$ Continue pushing, I will count with you one, two,three……. 

#$ You are doing very well. The ambulance is on the way and I am staying on the line with 

you. 

#$  The target is 100 chest compression/minute. I am with you and wont leave you until 

the ambulance crew arrive.   

#$ Is any body with you? 

#$ Can you ask him to open the door? The ambulance crew arrived. 

!$ CPR instruction target is to preform the first chest compression with in 2 minutes from the 

call /100 compression per minute / 5 cm depth and keep chest compression interruption to 

the minimum. 

,$ Do not confirm the OHCA or give instructions to a bystander less than 11 years old. Instead 

ask the child to call an adult to speak to. 

,$ Do not allow the caller to stop chest compression unless some body is taking over or he is 

too exhausted. 

,$ Stop giving instructions immediately; if the patient speaks or move. 

,$ Possible barriers: (Changing patient position/caller is not on scene/ panicking caller.) 

1.Changing patient position:  
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#$ Patient sitting on sofa but too heavy to be brought on the floor=> check if 

any one was there to help if not, ask the caller to place on flat on his back 

on the sofa and the give CPR instructions.  

#$ Patient is heavy but flat on his back on the bed=> Give CPR instructions. 

2. Panicking caller: 

#$ “Shouting wont help! You need to help the patient.” 

#$ “Stop shouting and help the patient’ 

#$ “Is there is someone else in the room I can speak to?” 

3.caller not on scene: 

#$ Take the phone number of a bystander on scene?  

-  If the caller is a bystander in a public place , you can ask him to send some one to check if 

automated electrical defibrillator is available. 

DACPR Quality measures: 

The following are monthly evaluations and they include: 

!$ To ensure DACPR quality 10% of the OHCA calls audio recordings will be reviewed b 

dispatch instructors. 

!$ There is also the following matching process done by researcher, to identify the exact 

number of the recognized Arrests: 

{Recognized arrest: coded as “Heart”, “Cardiac arrest”/or received CPR instructions. 

That matched patient report form and A&E records as cardiac arrest of unknown 

origin.} 

!$ Incorrectly recognized cases are: 

{Labeled as cardiac arrest or Receive CPR instruction but they are not cardiac arrests 

according to matching process: patient report form and A&E records.} 

!$ Missed OHCA cases;  

{Coded in different codes other than “Heart”, “Cardiac arrest” and reported to be 

cardiac arrest according to patient report form and A&E records. 

 

 

Script for OHCA recognition and CPR instruction for call takers 



! ! !

!

! 230!

 

,$ Your call is divided to four sections: Case entry/OHCA confirmation/CPR 

instruction/Case exist; 

 

a.% Case entry: 

#$ What is your address? 

#$ What is your phone number? (if not appearing on screen only) 

#$ Tell me what happened exactly?  (Unresponsive, unconscious, not  

breathing, gasping ) => confirm an OHCA. 

 

    b. Cardiac arrest recognition: 

        -Screening questions: 

!$ Is the patient responsive (awake)? 

!$ Is the patient breathing normally? 

If the answer is No to both => give Hands only CPR instruction 

If the answer is no not awake and there is a “little”, “sometimes” or “I’m not sure” or “I think so.” 

for breathing =>give hands only CPR instruction 

c. CPR Instruction:  

-Hands-only CPR (chest compression CPR):  

1.+ Help is coming on the way. 

2.$ Get the phone next to a person. Put me on speaker 

3.$ Listen carefully I will tell you what to do: 

a)$ Get the patient flat on their back on the floor 

b)$ Kneel by the side of the patient trunk 

c)$ Put the heel of your hand at the center of the  patinet’s chest. 

d)$ Put your other hands on top of that hand 

e)$ Interlock your hands 

f)$ Straighten your elbow 

g)$ Push hard (5cm depth) 

h)$ Count load1, 2,3,4,5, 

i)$ You are doing well, help is on the way and I will stay online. 

j)$  The goal is 100 chest compression per minute. 

. 
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d. Case Exist:  

-(Once the caller confirms the ambulance crew arrival). State the following;  

#$ ‘Let some one open the door……. Continue chest compression’. 

#$ If the caller is alone he can open the door him self. 

 

 

 

Reference: 

AHA(n.d.) “hands only CPR;learn more” [online] available 

at :http://www.heart.org/HEARTORG/CPRAndECC/HandsOnlyCPR/LearnMore/Learn-

More_UCM_440810_FAQ.jsp. last accessed on 27/4/2014. 

AHA(2012) “ 2012 Hands-OnlyTM CPR Fact Sheet” [online] available at : 

http://www.heart.org/idc/groups/heart-

public/@wcm/@ecc/documents/downloadable/ucm_441302.pdf . last accessed on 27/4/2014. 
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Dispatcher –Assisted CPR Data Sheet 

 

C Call number:    Date: /     /   Time:_ _:_ _ 

      

P Patient civil ID number:    _ _ _ _ _ _ _ _ _ _ _ _ 

G Gender:       M  F  Nationality: Kuwaiti /Non-Kuwaiti 

 

Primary complaint:                            Unresponsive               Apnea       

        Agonal breathing           Discoloration 

Others:        _____________________           

             

L  Location:                     Home                  Public       Province:   ___________ 

C Caller:   

G Gender:       M  F  Nationality: Kuwaiti /Non-Kuwaiti 

 

 

 

P Previous knowledge of CPR:     Yes   No 

 

    Witnessed Cardiac arrest 6:   Yes   No 

 

 

C  Cardiac arrest is recognized?   Yes   No 

 

Because:     Unresponsive              Not breathing    

                                                                                                                                   normally  

                                                  

  

I   Instructions for positioning the    

    patient are given?    Yes   No 

                                                
6"Witnessed"cardiac"arrest:"the"arrest"was"heard"or"seen"by"the"bystander."
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     Hands only CPR instructions   

A  are given?     Yes   No 

 

    Chest compression preformed?                 Yes   No 

 

B Barriers to CPR?    -Caller hung up. -Caller refused.  

       -Could not move  -Language barrier. 

  the patient.  

 

-The phone call was   -EMS arrived     

                                            before CPR   

       

       not clear.                   instruction.  

-Cardiac arrest is due to non- cardiogenic 

*reason____________________. 

 

Others:______________________. 

 

 

 

 

Time metrics for calltaker: 

 

-Time of OHCA recognized:    _ _ /_ _     A.M.  P.M. 

 

-Time of first CPR instruction given:  _ _ /_ _     A.M.  P.M. 

 

 

-Time of first Chest compression: _ _ /_ _     A.M.  P.M. 
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Total time of the call: 

 

 

 

 

Call taker serial number:__________________________________________ 

 

Signature:        __________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dispatch assisted CPR at Emergency Medical Services State of Kuwait 

Operation unit  

Emergency calls division 

Quality assurance 
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Audio recording review:  

-OHCA call taking processes should be evaluated, by Dispatch instructor as follows: 

 

Call taker evaluation Performance 

Did the call taker recognize  the cardiac arrest? Yes                        No 

Did the call taker recognize the cardiac arrest 

in1 minute? 

Yes                        No 

Were agonal respirations (if present) 

recognized? 

Yes                        No 

Did the call taker give the instructions per 

protocol? 

Yes                        No 

First compression started within two minutes? Yes                        No 

Difficult case Yes                        No 

Why was considered difficult? (not recognized 

or instructed) 

Language barrier 

Drowning 

Traumatic cardiac arrest 

Hypothermia 

Electrocution 

Strangulation 

Patient on ventilator 

the citizen was too emotional 

the phone call was disconnected 

the phone call was unclear 

others:_____________________________ 

How can he/she do it better? 

Supervisor name:                                                     Supervisor signature :       

 

+
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$
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$

STATE OF KUWAIT

MINISTRY OF HEALTH
Asst. Undersecretary
for Medical Service

C-..J..#=oJl4...J J~

:a .,. 'a tt ;;JtjJ
.:.~ .u.L...t I J:!S.,s1
3..uL...J.1~I '::'lA.l..OJ1

75-8--0--'601(' ~-1QI
--If-tf-J--' ~>,I

To Whom it May Concern

From: Ministly of Health - Kuwait

The Standing Committee for Coordination of Medical Research

To : : Dalal AI.Hassan

Study title: Can Dispatcher - Assisted Cardiopulmonary
Resuscitation improve Out of Hospital Cardiac Arrest Patients'

Outcomes in a Region of Kuwait(#446/2016)

University College Southampton University / United Kingdom

The above mentioned Proposal was given an ethical approval by the
Committee on its meeting held on august 4,2016

The research will be conducted in Directorate of Emergency Medical Services and,
Kuwait Ministry of Health Hospitals.

Dr.Jamal M. Al- Harbi
Asst. Undersecretary for

Assistanace Medical Service Affairs
Head, Standing Committee for Coordination of Medical Research

Ministry of Health - State Of Kuwait

"..
Asst. t ~.I:':ISI;'t.:n:i~il.\ rill" .\:"\siscance

~~••Jical SHvicl; ;"llair

P.D.Box: (5) Safat. 13001. State of Kuwait
Fax:(965) 24864325 - Tel.: (965) 24860205

':""fll"-1 j' ,\~••\ "'••.•..;;.l' j..oy' .•l.4..oJl(0) ,." ...,.,
TlA"T.OrJ¥.l:i- TlA'tno ,..,..sl!
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2013+descriptive+analysis+(1st+February+to+31st+December+2013)+
$

OHCA$ cases$ from$ the$ year$ of$ 2013$ were$ included$ because$ the$ data$ were$ available$ to$ the$

researcher$as$part$of$OHCA$internal$audit$Kuwait$EMS,$audit$department.(see$table$VII.1)$$

Table+VII.1.$Final$internal$audit$summary$for$OHCA$cases$using$Kuwait’s$EMS$in$2013.$

Data$ analysis$ of$ 357$ cardiogenic$ OHCA$

cases$that$activated$Kuwait$EMS$

Crude$annual$incidence$

Discussion$

8.5$per$100,000$

1.NonJmodifiable$metrics$

$

!$ Most$ common$ provinces:$ Hawali$

and$AlJAsimah.$

!$ Mean$age:$57$years$

!$ Gender:$Male$

!$ Nationality:$NonJKuwaiti$

!$ Medical$history:$Healthy$

!$ Month:$December,$November$

$

Lower$survival$among$females$

No$recorded$data$for$39%$of$PRF$

$

$

$

2.Modifiable$metrics$

a.$Time$metrics$

$$$$J$Bystander$CPR:$3%$

$

$

Highest$in$Hawali$

$

$

Did$ not$ improve$ survival$ rate$ but$ better$

management$of$EMS$personnel$
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$$$$JResponse$time:$Average$=$12$minG$mode$

=$9$min.$

$$$J$Scene$ time:$Average$=$34$minG$mode$=$

11$min.$

b.$Interventional$metrics$

$$$$$$$$$JCPR:$51%$

$$$$$$$$$JDefibrillation:$1.9%$

$

J$Adrenaline:$1.4%$

$

c.$Diagnostic$metrics$

$$$$$$$J$MCL1$device:$8.5%$

$$$$$

Despite$reasonable$time,$many$cases$were$

reported$as$rigor$mortis$(77),$and$64$patients$

died$before$EMS$personnel$arrival.$

32%$ cases$ were$ managed$ within$ 11$ min.G$

correlated$ to$ bystander$ CPR$ and$ ECG$

rhythm.$

$

11%$of$patients$should$have$received$CPR$

but$did$not,$and$3%$received$CPR$but$were$

in$rigor$mortis$(both$in$Hawali).$

In$AlJAsimah,$1$of$7$patients$lived$beyond$24$

h.$$

Correct$useG$asystole$(4:5).$

$

Use$ of$ MCL1$ device$ did$ not$ change$ EMS$

management$plan.$

3.$Survival$

Beyond$24$h:$.024%$

Day$0$(1.6%–7.9%)$

Day$1$(1.1%–2.6%)$

Day$7$(0.5%–1%)$

Day$28$(0–0.5%)$

Day$365$(0%)$

There$ was$ no$ statistically$ significant$

difference$in$survival$rate$between$Kuwaitis$

and$nonJKuwaitis.$

4.Mortality$ $
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Death$on$scene:$159$

During$EMS$resuscitation:$106$

Within$24$h:$57$

Within$1$week:$3$

Within$1$month:$1$

Within$1$year:$1$

Unmatched:$16$

Rigor$mortis:$77$

Dead$before$EMS$personnel$arrival:$64$

Lividity:$4$

Declared$dead$by$doctor$on$scene:$13$

Did$ not$ achieve$ ROSC$ on$ scene$ or$ at$

hospital$arrival$so$were$considered$dead$

Conclusion:$ The$ probability$ of$ surviving$ an$ OHCA$ in$

Kuwait$ is$ low$ (2.4%),$ and$ this$ pathology$

affects$ Kuwaitis$ and$ nonJKuwaitis$ alike.$

Kuwait’s$ modifiable$ metrics$ are$ similar$ to$

international$metrics:$male,$middleJaged$and$

time$ of$ year$ (except$ for$ high$ occurrence$

among$healthy$people).$Kuwait’s$modifiable$

metrics$ (e.g.$ time,$ intervention$ and$

diagnostics)$can$be$enhanced$on$ the$basis$

of$ this$study’s$ recommendations,$beginning$

with$those$provinces$with$the$highest$OHCA$

rates$ (i.e.$ Hawali$ and$ AlJAsimah).$ This$

should$ prove$ highly$ effective$ in$ improving$

OHCA$survival$rates.$

Recommendation$ !$ Create$cardiac$registry$

!$ Augment$ BLS$ through$ refresher$

course$and$monitoring$

!$ Start$with$Hawali$and$then$proceed$to$

AlJAsimah.$

!$ Commence$dispatchJassisted$CPR.$

$
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Collectively$ 86$ OHCA$ cases$ were$ identified$ during$ (2013):$ 56$ from$ the$ Hawali$ province,$

intervention$and$30$from$the$Farwanya$province,$control$.$

$

+
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Utstein+standardized+ template+ for+ reporting+outcomes+of+out[of[hospital+cardiac+arrest+of+
2013+
$

Population$served$ 655,516$$

EMS$system$ TwoJtiered$system$

OHCA$ 56$

Mean$response$time$$ 20$min$

Resuscitation$attempts$ 42$

Exclusion$reason$ Number$of$Cases$

NonJcardiogenic$aetiology$ 17$

Dead$before$arrival$of$EMS$

personnel$

34$(rigor$mortis)$

Pronounced$dead$on$scene$ 21$(declared$dead$

by$General$
Practitioner$on$

scene)$

Unknown$ 8$

Poor$documentation$(area$not$

written)$

26$

Paediatric$population$(<18$

years)$

0$

Total$number$of$cases$excluded$

from$the$analysis$

109$

Dispatch$ $

OHCA$recognized$ Unknown$

CPR$instruction$

given$

Unknown$

Nationality$ $

Kuwaiti$ 48%$(27)$

NonJKuwaiti$ 51%$(29)$

Gender$ $

Male$ 75$%$(42)$

Female$ 25%$(14)$

Age$

category$

70+$years$(std.=$.897)$

Pathogenes

is$

No$known$primary$cause$

Comorbiditi

es$

Yes$

33%$

(19)$

No$

26%(1

5)$$

Unknown$

39%(22)$$$

Defibrillatio

n$time$

N/A$
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$

$
$

$

$
$

$

$
$

$

$
$$$$$$$$

$

$

Patients$ ROSC$at$hospital$transfer$ Survived$

events$

Survival$to$30$days$ Neurological$outcome$at$

30$days$

Shockable$

rhythm$
witnessed$

Yes$ No$ Unknown$

0$

$ Yes$ No$ Unknown$

0$

Yes$ No$ Unknown$

0$

All$EMSJ

treated$arrests$

$ $ 56$ $ 12.5$

%$(7)$

87.5%(

49)$

$ $ $ 12.5$%$(7)$

$
$

$

$

Figure+VII.1$Utstein$standardized$template$for$reporting$outcomes$of$outJofJhospital$cardiac$arrest$ofJintervention$
group.$OHCA$cases$in$the$Hawali$province$during$the$observational$period$of$1$February$to$31$December$2013.%
$

$

$
$

$

$
$

$

$
$

$

$
$

$

Targeted$

temperature$

manageme
nt$(TTM)$

N/A$

BLS/ALS$ $

ALS$ 1.8%$(1)$

BLS$ 73%$(41)$

Location$ $

Home/Public$ N/A$

Witnessed$(public)$ N/A$

Witnessed$ N/A$

Bystander$CPR$ $

No$ 93$%(52)$

Initial$rhythm$ $

Shockable$ 0$

NonJshockable$ 16.2%$(9)$

Unobtainable$ 83.8%$(47)$
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$

Initial$rhythm$ $

Shockable$ 0$

NonJshockable$ 7%$(2)$

Unobtainable$ 93%$(28)$

Location$ $

Home/Public$ Unknown$

Witnessed$(public)$ Unknown$

Witnessed$ Unknown$

Bystander$CPR$ $

No$ 97.7(29)$

Yes$ 3.3%$(1)$

Population$served$ 818,571$

EMS$system$ TwoJtiered$system$

OHCA$ 30$

Exclusion$reason$ Number$of$Cases$

NonJcardiogenic$aetiology$ 14$

Dead$before$arrival$of$EMS$

personnel$

11$(rigor$mortis)$

Pronounced$dead$on$scene$ 13$(declared$dead$

by$General$

Practitioner$on$

scene)$

Unknown$ 9$

Poor$documentation$(area$not$

written)$

4$

Paediatric$population$(<18$

years)$

0$

Total$number$of$cases$excluded$

from$the$analysis$

$51$

Mean$response$time$$ 7$min$

Resuscitation$attempts$ 29$

Nationality$ $

Kuwaiti$ 50%$(15)$

NonJKuwaiti$ 50%$(15)$

Gender$ $

Male$ 63.4%$(17)$

Female$ 36.6%$(11)$

$

Age$category$ 50J70$years$in$38%$

Pathogenesis$ No$known$primary$

cause$

Comorbidities$ Yes$

9$

Defibrillation$time$ No$

Targeted$

temperature$

management$(TTM)$

Unknown$

BLS/ALS$ $
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$

$
$

Outcome$

$
$

$

Patients$ ROSC$at$hospital$transfer$ Survived$

events$

Survival$to$30$days$ Neurological$outcome$at$

30$days$

Shockable$

rhythm$

witnessed$

Yes$ No$ Unknown$

0$

$ Yes$ No$ Unknown$

0$

Yes$ No$ Unknown$

0$

All$EMSJ

treated$arrests$

$ $ 30$ $ 13%$

(4)$

26$ $ $ $ 13%$(4)$

Figure+VII.+2$Utstein$standardized$template$for$reporting$outcomes$of$outJofJhospital$cardiac$arrest$of$control$group.$
OHCA$cases$in$the$Farwanya$province$during$the$observational$period$of$1$February$to$31$October$2013.$

%
 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$$ $$
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

ALS$ 0$

BLS$ 29$
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Table+VII.2+Out[of[hospital+cardiac+arrest+cases+of+pre[intervention+group.+OHCA+cases+in+the+Hawali+province+
during+the+observational+period+of+1+February+to+31+December+2013.+
+

S
N$

LOC
ATIO
N$$
Hom
e=1$
Publi
c=2$
clinic
=3$

A
R
E
A$

A
G
E$

SE
X$
Mal
e$
=1$
fem
ale
=2$

MH$$
No
ne=
0$
one$
illne
ss=
1$
mor
e$
tha
n$
one
=2$

Nati
onali
ty$
Kw=
1$
non
Kw=
2$

Dis
pat
ch$
tim
e$

R
T$

Initia
l$
rhyt
hm$
1=N
on$
shoc
k$2=$
Sho
ckab
le$

Witne
ssed$
witne
ssed
=1$
nonJ
witne
ssed
=0$

TI
M
E$

BL
S$
ye
s=
1$
no
=0$

AL
S$
ye
s=
1$
no
=0$

OUT$
1$
OHC
A$
reco
gnis
ed$$
yes=
1$
No=
0$

OU
T2$
CP
R$
instr
ucti
on$$
give
n$
yes
=1$
No=
0$

O
U
T3$$$$
B
C
P
R$
ye
s=
1$
N
o=
0$

O
U
T$
4$
R
O
S
C$
ye
s=
1$
No
=0$

OU
T$5$
Sur
viv
al$
to$
30$
day
s$
yes
=1$
No
=0$

DA
CP
R$

1$ .$ 1$ 3$ 1$ .$ 2$ 21.
13$

1
5$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

2$ .$ 2$ 4$ 1$ .$ 2$ 22.
58$

4
3$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

3$ .$ 1$ 3$ 1$ .$ 2$ 3.5
3$

5
2$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

4$ .$ 3$ 3$ 1$ 0$ 1$ 14.
07$ 7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

5$ .$ 4$ 2$ 1$ .$ 1$ 9.3
2$

1
0$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

6$ .$ 2$ 0$ 1$ 0$ 2$ 19.
08$

1
0$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

7$ .$ 5$ 4$ 1$ 2$ 1$ 15.
3$ 7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

8$ .$ 1$ 3$ 1$ 2$ 2$ 19.
33$

1
7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

9$ .$
1$ 2$ 1$ .$ 2$ 17.

52$

1.
0
7$

.$
.$ .$

1$ 0$
.$ .$

0$
.$

0$ 0$

1
0$ .$ 6$ 4$ 1$ .$ 1$ 12.

5$ 6$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

1
1$ .$ 7$ 4$ 2$ .$ 1$ 9.5

1$
5
0$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

1
2$ .$ 1$ 3$ 1$ .$ 2$ 10.

41$ 7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

1
3$ .$ 7$ 4$ 1$ 1$ 1$ 17.

27$ 9$ 1$ .$ .$ 1$ 0$ .$ .$ 1$ .$ 0$ 0$

1
4$ .$ 2$ 2$ 2$ .$ 1$ 10.

04$
5
0$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

1
5$ .$ 2$ 3$ 1$ 1$ 2$ 7.1

9$ 7$ 1$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

1
6$ .$ 3$ 4$ 2$ 0$ 2$ 2.5

1$ 9$ 1$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

1
7$ .$ 1$ 3$ 2$ 1$ 1$ 13.

39$ 6$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

1
8$ .$ 7$ 2$ 1$ .$ 1$ 16.

34$ 9$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

1
9$ .$ 1$ 3$ 1$ 1$ 2$ 7.5

7$
5
0$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

2
0$ .$ 1$ 3$ 1$ .$ 1$ 0.1

1$
1
4$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

2
1$ .$ 1$ 3$ 1$ 1$ 2$ 11.

15$
1
0$ 1$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

2
2$ .$ 8$ 4$ 1$ .$ 1$ 3.5$ 4

8$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

2
3$ .$ 6$ 2$ 1$ .$ 1$ 19.

46$ 9$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

2
4$ .$ 5$ 3$ 1$ .$ 1$ 18.

51$
1
2$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

2
5$ .$ 5$ 4$ 1$ 2$ 1$ 21.

47$
5
1$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

2
6$ .$ 2$ 4$ 1$ 2$ 2$ 14.

51$
5
7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$
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2
7$ .$ 7$ 4$ 1$ 0$ 1$ 5.5

7$ 4$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

2
8$ .$ 1$ 1$ 1$ 0$ 2$ 0.5

5$ 1$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

2
9$ .$ 2$ 2$ 1$ 1$ 2$ 20.

18$
4
8$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

3
0$ .$ 7$ 4$ 1$ .$ 1$ 5.5$ 4

7$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

3
1$ .$ 1$ 2$ 1$ 0$ 2$ 16.

4$
2
7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

3
2$ .$ 5$ 3$ 2$ 0$ 1$ 14.

24$ 9$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

3
3$ .$ 7$ 2$ 1$ 0$ 1$ 1.1

9$ 4$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

3
4$ .$ 2$ 4$ 1$ 2$ 2$ 7.3

3$ 5$ 1$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

3
5$ .$ 6$ 2$ 1$ .$ 1$ 3$ 1

7$ 1$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

3
6$ .$ 5$ 4$ 1$ 1$ 1$ 9.4

9$
2
7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

3
7$ .$ 7$ 4$ 2$ 2$ 1$ 17.

28$
5
3$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

3
8$ .$ 9$ 3$ 2$ 1$ 1$ 14.

47$ 9$ 1$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

3
9$ .$ 2$ 4$ 2$ .$ 2$ 17.

16$ 5$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

4
0$ .$ 2$ 4$ 2$ 0$ 1$ 1.3

2$
1
0$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 1$ 0$

4
1$ .$ 2$ 3$ 2$ 0$ 2$ 7.4$ 1

5$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

4$ .$ 5$ 3$ 1$ 2$ 2$ 13.
52$

5
3$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

4
3$ .$ 6$ 4$ 1$ 0$ 1$ 10.

12$ 6$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

4
4$ .$ 3$ 4$ 1$ .$ 2$ 0.2

9$ 4$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

4
5$ .$ 10$ 3$ 1$ 1$ 2$ 0.5

8$
5
1$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

4
6$ .$ 2$ 3$ 1$ 0$ 2$ 9.4$ 7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

4
7$ .$ 11$ 3$ 2$ 2$ 1$ 13.

53$
5
3$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

4
8$ .$ 2$ 3$ 1$ 0$ 2$ 4.4

9$ 4$ .$ .$ .$ 0$ 0$ .$ .$ 0$ .$ 0$ 0$

4
9$ .$ 3$ 4$ 2$ 2$ 2$ 13.

43$
1
5$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

5
0$ .$ 3$ 4$ 1$ 0$ 2$ 0.4

8$ 9$ 1$ .$ .$ 1$ 1$ .$ .$ 0$ .$ 0$ 0$

5
1$ .$ 2$ 3$ 1$ 0$ 2$ 1.3

3$
1
9$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

5
2$ .$ 10$ 4$ 1$ .$ 1$ 20.

24$
2
7$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

5
3$ .$ 2$ 4$ 1$ .$ 2$ 10.

1$
1
2$ .$ .$ .$ 1$ 0$ .$ .$ 0$ .$ 0$ 0$

5
4$ .$ 1$ 3$ 1$ .$ 2$ 13.

38$
2
3$ .$ .$ .$ 1$ 0$ .$ .$ 1$ .$ 0$ 0$

5
5$ .$ 7$ 4$ 2$ .$ 2$ 6.1

9$ 1$ 1$ .$ .$ 1$ 0$ .$ .$ 1$ .$ 0$ 0$

5
6$ .$ 10$ 4$ 2$ 2$ 1$ 14.

33$
1
2$ .$ .$ .$ 1$ 0$ .$ .$ 1$ .$ 0$ 0$

+
$

$

Moreover,$109$cases$were$excluded$from$the$analysis.$A$review$of$the$causes$of$exclusion$

revealed$ poor$ documentation$ (26$ cases),$ nonJcardiogenic$ aetiology$ (17$ cases),$ death$ before$

arrival$of$EMS$personnel$(34$cases),$death$on$scene$(21$cases)$and$unknown$(9$cases).$
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The$Farwanya$province$had$a$population$of$ 818,571$ in$2013$ (Kuwait$Central$Statistical$

Bureau$2013G$Annual$Population$Report$2014).$There$were$81$OHCA$incidents$in$the$Farwanya$

province$in$2013,$of$which$30$were$of$cardiogenic$aetiology.$Thus,$the$incidents$of$OHCA$in$the$

Farwanya$province$ is$~3$ cases$per$month$and$1cases$per$week.$Resuscitation$attempts$were$

identified$ in$28$cases,$reasons$for$not$resuscitating$two$OHCA$case$is$not$reported.$Table$VII.3$
shows$the$details$of$each$OHCA$case.$$

Table+VII.3+outJofJhospital$cardiac$arrest$cases$of$control$group.$OHCA$cases$in$the$Farwanya$
province$during$the$observational$period$of$1$February$to$31$October$2013.$
$

S
N$

LOC
ATIO
N$$
Hom
e=1$
Publi
c=2$
clinic
=3$

A
R
E
A$

A
G
E$

SE
X$
Mal
e$
=1$
fem
ale=
2$

MH$$
No
ne=
0$
one$
illne
ss=
1$
mor
e$
tha
n$
one
=2$

Nati
onali
ty$
Kw=
1$
non
Kw=
2$

Dis
pat
ch$
tim
e$

R
T$

Initia
l$
rhyt
hm$
1=N
on$
shoc
k$2=$
Sho
ckab
le$

Witne
ssed$
witne
ssed
=1$
nonJ
witne
ssed
=0$

TI
M
E$

BL
S$
ye
s=
1$
no
=0$

AL
S$
ye
s=
1$
no
=0$

OUT$
1$
OHC
A$
reco
gnis
ed$$
yes=
1$
No=
0$

OUT
2$
CPR$
instr
uctio
n$$
give
n$
yes
=1$
No=
0$

O
U
T3$$$$
B
C
P
R$
ye
s=
1$
No
=0$

O
UT$
4$
R
O
S
C$
ye
s=
1$
No
=0$

OU
T$5$
Sur
viv
al$
to$
30$
day
s$
yes
=1$
No
=0$

DA
CP
R$

1! .! 2! 3! 2! 2! 1! 0.45! 9! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

2! .! 2! 4! 2! .! 1! 11.5
5! 7! 0! .! .! 1! 0! .! .! 0! .! 1! 0!

3! .! 21! 4! 2! 1! 1! 11.5
2! 8! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

4! .! 2! 4! 2! .! 1! 18.1
8!

1
2! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

5! .! 2! 4! 2! .! 1! 15.3
8! 8! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

6! .! 2! 4! 2! 0! 1! 12.4
9!

1
0! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

7! .! 2! 3! 2! 0! 2! 8.21! 7! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

8! .! 1! 1! 2! 0! 2! 0.45! 4! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

9! .! 1! 2! 2! 1! 2! 8.42! 8! 0! .! .! 1! 0! .! .! 0! .! 1! 0!
1
0! .! 1! 2! 2! 0! 2! 14.1

5! 7! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
1! .! 2! 3! 2! .! 2! 0.15! 4! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
2! .! 10! 3! 1! 0! 1! 1.55! 5! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
3! .! 2! 4! 1! 2! 1! 8.32! 1

1! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
4! .! 8! 3! 1! .! 1! 6.05! 1

0! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
5! .! 5! 2! 1! .! 1! 11.4

6! 4! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
6! .! 5! 3! 1! 2! 1! 1.16! 9! 1! .! .! 1! 0! .! .! 0! .! 0! 0!
1
7! .! 8! 4! 1! 0! 1! 16.4

1! 8! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
8! .! 5! 4! 1! 2! 1! 7.45! 7! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
1
9! .! 10! 4! 1! 2! 1! 13.1

6! 5! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
2
0! .! 1! 3! 1! .! 2! 2.32! 7! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
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2
1! .! 2! 3! 1! .! 2! 21! 9! 0! .! .! 0! 0! .! .! 0! .! 0! 0!
2
2! .! 1! 3! 1! 1! 2! 9.15! 6! 0! .! .! 1! 0! .! .! 0! .! 1! 0!
2
3! .! 20! 3! 1! .! 2! 22.3

9! 2! 1! .! .! 1! 0! .! .! 0! .! 0! 0!
2
4! .! 22! 3! 1! .! 2! 18.2

8!
1
0! 0! .! .! 1! 0! .! .! 0! .! 0! 0!

2
5! .! 1! 2! 1! .! 2! 22.0

5! 1! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
2
6! .! 1! .! 1! 0! 2! 2.3! 8! 0! .! .! 1! 0! .! .! 0! .! 0! 0!
2
7! .! 2! 2! 1! 2! 2! 22.1! 9! 0! .! .! 1! 0! .! .! 1! .! 0! 0!
2
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Appendix+VIII.+Out[of[hospital+cardiac+arrest++cases+of++the+retrospective+period,+pre[intervention+group+one.+
OHCA+cases+in+the+Hawali+province+during+the+observational+period+of+1+February+to+31+October+2016. 
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+
Table+of+Out[of[hospital+cardiac+arrest+cases+of++the+second+retrospective+period,+pre[intervention+group+one.+
OHCA+cases+in+the+Hawali+province+during+the+observational+period+of+1st+January+to+31+October+2016. 
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(Appendix+IX.)+Table+of++OHCA+cases+of++the+second+retrospective+period,+control+group+one.+
OHCA+cases+in+the+Farwanya+province+during+the+observational+period+of+1+February+to+31+
October+2016.+
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Table+of+OHCA+cases+of+ +pre[intervention+period,+control+group+one.+OHCA+cases+ in+ the+
Farwanya+province+during+the+observational+period+of+1st+January+to+31+October+2016.+
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Appendix+X.+descriptive+analysis+of+the+pre[intervention+period:+pre[intervention+group+
and+control+group+one+(1+January+–+31+April+2017)+
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Descriptive+analysis+of+the+pre[intervention+period:+pre[intervention+group+and+control+
group+one+(1+January+–+31+April+2017)+
+
+
$

$

In$the$preJintervention$period$from$1$January$to$31$October$2016,$80$OHCA$cases$were$identified:$

24$in$Hawali$Province$represented$the$preJintervention$group$one,$and$56$in$AlJFarwanya$Province$

represented$control$group$one.$These$cases$were$retrieved$from$the$archival$data$in$the$EMS$Audit$

Department$and$then$matched$with$the$registry’s$record$of$deaths$during$the$period$from$1$January$

to$31$April$2017.$The$methods$used$to$extract$the$data$for$this$period$are$discussed$in$Chapter$4,$
p.100J101.$$

+
X.2.1+Utstein+standardised+template+for+reporting+outcomes+of+out[of[hospital+cardiac+
arrest+
+
Figure$X.1$shows$the$number$of$OHCA$cases$in$Hawali$Province$during$the$observational$period$

from$1$January$to$31$October$2016.$Figure$5.2$shows$the$number$of$OHCA$cases$in$AlJFarwanya$

Province$during$the$observational$period$from$1$January$to$31$October$2016.$$
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+
$
$

$

$

Population$served$ 939,507$

EMS$system$ TwoJtiered$system$

OHCA$ 24$

Nationality$ $

Kuwaiti$ 87.5%$(21)$

NonJKuwaiti$ 12.5%$(3)$

Gender$ $

Male$ 63%$(15)$

Female$ 38%$(9)$

Location$ $

Home/P

ublic$

Home$96%$(23)$

Public$4.2%$(1)$

Initial$rhythm$ $
Shockable$ 0$
NonJshockable$ 21%$(5)$
Unobtainable$ 79%$(19)$

Exclusion$reason$ Number$of$

Cases$

NonJcardiogenic$aetiology$ 2$

Dead$before$arrival$of$EMS$

personnel$

6$(rigor$mortis)$

Pronounced$dead$on$scene$ 5$(declared$
dead$by$

General$

Practitioner$on$
scene)$

Unknown$ 0$

Poor$documentation$(area$not$
written)$

0$

Paediatric$population$(<16$years)$ 0$

Total$number$of$OHCA$cases$

excluded$from$the$analysis$

13$

Mean$response$time$$ 8$min$

Resuscitation$

attempts$

24$

Witnessed$

(public)$

$

Witnessed$ 16.7%$(4)$

No$ 66%$(16)$

Bystander$CPR$ $

No$ 87%$(21)$

Yes$ 12%$(3)$

Dispatch$ $

OHCA$recognised$ 20%$(5)$

CPR$instruction$ 12%$(3)$

Age$ 70+$years$(58%)$

Pathogenesis$ No$

known$

primary$
cause$

Comorbidities$ Yes$

16$

No$

1$

Unknown$

7$

Defibrillation$time$ No$

Targeted$

temperature$

management$(TTM)$

Unknown$

BLS/ALS$ $

ALS$ 0$

BLS$ 24$

$
$

$
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Patients$ ROSC$at$hospital$

transfer$

Survived$

events$

SurvivalJto$30$days$ Neurological$outcome$to$

30$days$

Shockable$

rhythm$

witnessed$

Yes$ No$

$

Unknown$

0$

$ Yes$ No$ Unknown$

0$

Yes$ No$ Unknown$

0$

All$EMSJ
treated$

arrests$

4.2
%$

(1)$

0$ $ 4.2%$(1)$ $ 71%$
(17)$

29%$(7)$ $ $ 29%$(7)$

$
Outcome$

$

Figure+X.1$Utstein$standardised$template$for$reporting$outcomes$of$outJofJhospital$cardiac$arrest$of$ the$retrospective$
period,$preJintervention$group$one.$OHCA$cases$in$the$Hawali$Province$during$the$observational$period$of$1$January$to$
31$October$2016.$
$
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$
$
$
$
$
$
$
$

$
$
$
$
$
$
$
$

$
$

$
$
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$
$
$$

$
$

$

$
$

$

$

$

$

$
$

$

$
$

$

$
$
$
$

Figure+X.2$Utstein$standardised$template$for$reporting$outcomes$of$outJofJhospital$cardiac$arrest$ in$the$retrospective$
period,$control$group$one.$OHCA$cases$ in$AlJFarwanya$Province$during$the$observational$period$of$1$January$–$31$
October$2016.$
$

Population$served$ 1,169,302$

EMS$system$ TwoJtiered$

system$

Out$of$Hospital$Cardiac$

arrest$

56$

Dispatch$ $

OHCA$recognised$ 21%$(12)$

CPR$instruction$

given$

13%$(7)$

Mean$response$time$$ 8$min$

Resuscitation$

attempts$

56$

Exclusion$reason$ Number$

NonJcardiogenic$aetiology$ 0$

Dead$before$arrival$of$
EMS$personnel$

4$(rigor$mortis)$

Pronounced$dead$on$

scene$

12$(declared$dead$by$

General$Practitioner$
on$scene)$

Unknown$ 1$

Poor$documentation$(area$

not$written)$

0$

Paediatric$population$(<16$

years)$

0$

Total$number$of$OHCA$

cases$excluded$from$the$
analysis$

17$

Nationality$ $

Kuwaiti$ 25%$(14)$

NonJKuwaiti$ 75%$(42)$

Gender$ $

Male$ 82%$(46)$

Female$ 18$%$(10)$

Age$category$ 30–50$years$(39%)$
50J70$years$(34%)$

Pathogenesis$ No$known$primary$

cause$

Comorbidities$ Yes$
53%$

Defibrillation$time$ No$

Targeted$

temperature$
management$(TTM)$

Unknown$

BLS/ALS$ $

ALS$ 14.3%$(8)$

BLS$ 100%$(56)$

Location$ $

Home/$

Public$

Home$84%$(47)$

Public$16%$(9)$

Initial$rhythm$ $

Shockable$ 0$

NonJshockable$ 37%$(21)$

Unobtainable$ 63%$(35)$

Witnessed$

NonJwitnessed$

13%(7)$

87%(47)$

Bystander$CPR$ $

No$ 93%(52)$

Yes$ 7%$(4)$

Patients$ ROSC$at$hospital$

transfer$

Survived$

events$

SurvivalJto$30$days$ Neurological$outcome$to$

30$days$

Shockable$
rhythm$

witnessed$

Yes$ No$ Unknown$
0$

$ Yes$ No$ Unknown$
0$

Yes$ No$ Unknown$
0$

All$EMSJ

treated$
arrests$

1.8%$

(1)$

55$ $ $ 17.9

%$
(10)$

$

46$ $ $ $ 17.9%$(10)$

$
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+
$
Table+X.1.+Summary$of$the$results$of$preJintervention$period:$preJintervention$group$and$control$group$one$(1$February$
to$31October$2016)+

Domains+(elements)+
2016+

Hawali+pre[
intervention+
group++
1Jan+–+31+Oct+
2016+

Al[Farwanya+control+
group+one++
1+Jan+–+31+Oct+2016+

1.System$ $ $
Population$served$ 939,507$ 1,169,302$

EMS$system$
TwoJtiered$
system$ TwoJtiered$system$

Total$number$of$
OHCAs$

37$ 73$

OHCA$incidence$per$
month$

3$ 6$

Excluded$ 13$ 17$
Included$ 24$ 56$
Resuscitation$
attempts$

24$ 56$

Area$with$highest$
incidence$of$OHCA$

Subah$AlJsalem$ AlJFarwanya$

Peak$time$of$OHCA$ 12.00J15.59$hrs$ 0.00J3.59$hrs$
2.$DispatchJassisted$
CPR:$

$ $

a.$OHCA$Recognition$
Rate$(%)$

5$(20.5)$ 12$(21)$

b.$CPR$instruction$
Rate(%)$

3$(12)$ 7(13)$

c.Percentage$of$
recognised$OHCA’s$
that$received$CPR$
instructions$

60%$ 58%$

d.$Bystander$
Demographic$

$ $

i.$Caller$ 100%$civilians$ 98%$civilians$
ii.$Gender$ 78%$males$ 80%$males$
ii.$Nationality$ 100%$Kuwaiti$ 40%$Kuwaiti’s$
3.$Patient$variables$ $ $

a.$Age$(category)$ 70+$years$(58%)$$ 30J50$years$(39%)$
$

b.$Gender(%)$ $ $
i.$Male$$ 15$(63)$ 46(82)$
ii.$Female$ 9$(37)$ 10(18)$
c.$Nationality(%)$ $ $
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Domains+(elements)+
2016+

Hawali+pre[
intervention+
group++
1Jan+–+31+Oct+
2016+

Al[Farwanya+control+
group+one++
1+Jan+–+31+Oct+2016+

i.$Kuwaiti$ 21(87.5)$ 14(25)$
ii.$NonJKuwaiti$ 3$12.5)$ 42(75)$
d.$Comorbidities(%)$ 16(62)$ 30(53)$
e.$Location$(%)$ $ $
i.$Home$ 23(96)$ 47(84)$
ii.$Public$ 1(4.2)$ 9(16)$
f.$Witnessed$ 4(17)$ 7(13)$
ii.$NonJwitnessed$ 16$(66)$ 47(87)$
g.$ECG$rhythm$(%)$ $ $
i.$Shockable$ 0$ 0$
ii.$NonJshockable$ 5$(21)$ 21$(37)$
iii.$Unobtainable$ 19$(79)$ 63%$(35)$
4.Resuscitation$Factors$ $ $
a.$Response$Time$(mean)$ 8$min$ 8min$
c.$Defibrillation$time$ N/A$ N/A$
d.$BLS$(CPR+$
defibrillation)$(%)$

24$(100)$ 56(100)$

e.$ALS$(CPR+$defibrillation$
adrenaline)$(%)$

0$ 8$(14.3)$

f.$Targeted$temperature$
management$(TTM)$

N/A$ N/A$

4.$Outcomes$ $ $
a.$Bystander$CPR$rate$$$
(%)$

3(12)$$ 4(7)$$

b.$Return$of$spontaneous$
circulation$$(%)$

1(4.2)$$ 1(1.7)$$

c.$Survival$event$(%)$ 1(4.2)$ 1(1.7)$
d.$SurvivalJto$30$days(%)$ $7$(29)$$ 10$(21)$$
!

X.1! Dispatch!during!2016!

!

In$ 2016,$ Kuwait’s$ EMS$ implemented$ Emergency$ Medical$ Priority$ Dispatch$ Version$ 12.1$ was$

revised$to$include$all$callJtaking$processes.$The$call$takers$did$not$take$any$specific$training$except$

that$required$for$the$Emergency$Medical$Dispatch$(EMD)$licence.$PreJintervention$OHCA$dispatch$

electronic$ records$were$collected$ for$ the$ retrospective$period$ (1$January$–$31$October$2016)$ to$

identify$the$following:$$

$

i.!OHCA!recognition!!
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The$results$for$the$preJintervention$group$were$as$follows:$the$recognised$OHCA$cases$were$(5),$

not$ recognised$OHCA$cases$ (19),$ incorrectly$ recognised$OHCAs$could$not$be$estimated.$ $This$

makes$the$overall$all$preJintervention$group$OHCA$recognition$rate$20%$(5)$(95% CI G$.03J.38),$std.$

error$=$.085,$the$false$negative$=79%$.$

$

The$ results$ for$ control$group$one$were$as$ follows:$ the$ recognised$OHCA$cases$were$ (12),$not$

recognised$OHCA$cases$(44),$incorrectly$recognised$OHCAs$could$not$be$estimated.$$This$makes$

the$overall$all$control$group$one$OHCA$recognition$rate=$21%$(12)$(95% CI; .1J.33),$std.$error$=$

.055,$the$negative$false=78%.$

In$relation$of$OHCA$recognition$impact$on$survival$during$the$period$of$$(1$JanuaryJ$31$October)$

None$of$the$recognised$OHCAs$survived$to$30$days$in$preJintervention$group,$whereas$3.5%$(2)$

of$the$recognised$OHCAs$in$control$group$one$survived$to$30$days.$

$$

ii.!CPR!instruction!

The$percentage$of$recognised$OHCA$cases$that$received$CPR$instructions$in$the$preJintervention$

group,$60%$and$in$the$control$group,$56%.$Both$rates$are$below$AHA$recommendations,$>75%$

(American$Heart$Association,$2016).!

Collectively,$ the$percentage$of$recognised$OHCA$cases$that$receive$CPR$instructions$ in$Kuwait$

EMS$needs$further$improvement.$$

$

iii.!Common!OHCA!codes!

In$Kuwait$culture$ there$are$different$ terminologies$ to$describe$ loss$of$consciousness.$ ‘Syncope’$

describes$loss$of$conscious$from$any$position$but$‘falling$in’$is$to$describe$loss$of$consciousness$

from$standing$position.$$One$common$dispatch$code$for$OHCA$in$the$preJintervention$group$was,$

“falling$in”$29%$(7).$Where$“syncopy”$was$the$commonest$dispatch$codes$for$describing$OHCA$in$

control$group$one,$43%$(24).$

Call$taker$OHCA$malJrecognition$codes.$“falling$in”$and$“syncopy”$were$the$most$commonly$used$

by$call$ takers$during$2016,$a$ finding$ that$ is$new$to$ the$ literature$and$ therefore$warrants$ further$

investigation.$$

$

$

iv.!Bystander!Demographic!

Caller$demographics$that$activated$the$EMS$to$report$OHCA$cases$$in$the$pilot$region$wereG$Kuwaiti$

civilians$=$100%$and$males$=$78%,$respectively.$Finally,$caller’s$knowledge$of$CPR$could$not$be$

assessed$during$this$period.$And$the$caller$demographics$ in$the$control$region$were$as$follows:$
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Kuwaiti$=$40%,$civilians$=$98%$and$males$=$80%.$Finally,$caller’s$knowledge$of$CPR$could$not$be$

assessed$during$this$period.$

!

v.!Challenges!

Another$ important$ finding$was$ the$ incidence$and$ the$ categories$of$ challenges$ reported$by$ call$

takers$that$prevented$them$from$recognising$the$OHCA$case$or$giving$CPR$instructions,$during$this$

period.$(See$table$X..2)$(18%)$of$the$OHCA$calls$experienced$predefined$challenges.$The$most$

common$predefined$challenges$were:$NonJcooperative$caller$(33%)$and$caller$physically$not$at$the$

scene$ (33%).$ The$ researcher$ collected$ the$data$ on$ these$ challenges$ by$ reviewing$ call$ taker’s$

written$notes$on$OHCA$cases$electronic$files.$

$
TableX.2+Common$predefined$challenges$during$preJintervention$period$(1$February$to$31October$2016)$in$the$intervention$
region,Hawali$province.+

Barriers$ Number$of$
Cases.$

1.$Personal$barrier$$
$

a.$NonJcooperative$caller$
5$

b.$Panicking$caller$
2$

c.$Positioning$difficulty$

$

2.$Procedural$
$

a.$Language$barrier$
1$

b.$Caller$physically$not$at$the$scene$ 5$

c.$Technicality$ 1$

d.$Call$details$from$the$directory$of$$$
$$$$Ministry$of$the$Interior$

1$

3.$CPR$knowledge$
$

a.$Breathing$
$

Total$ 15$

$

!

vi.!Cost!

There$were$no$financial$expenses$of$collecting$the$data$of$preJintervention$group$and$control$

group$one$during$(1$January$–$31$April$2017).$

+
+
+
+
+
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(Appendix+.+XI)+Table+of+out[of[hospital+cardiac+arrest+cases+of+during+DACPR+
implementation+period,++during+intervention+group.+OHCA+cases+in+the+Hawali+province+
during+the+observational+period+of+21st++February+to+31st++May+2017. 
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Table+ of+ out[of[hospital+ cardiac+ arrest+ cases+ of+ during+ DACPR+ implementation+ period,++
during+ intervention+ group.+OHCA+cases+ in+ the+Hawali+ province+ during+ the+ observational+
period+of+21st++February+to+31st++May+2017.+
+
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59! 6! 1! 0! .! 1! 0! 0! 0! 0! 0! 0! 1!

4
0! 5! 3! 1! 1! 1! 2! 3! 1! 0! 2!

14
.3!

1
1! 1! 0! .! 1! 0! 0! 0! 0! 0! 0! 1!

4
1! 1! 1! 2! 1! 1! 1! 3! 1! 2! 2! 6!

1
4! .! 0! .! 1! 0! 0! 0! 0! 0! 0! 1!

4
2! 1! 1! 2! 2! 1! 2! 4! 2! 2! 2!

10
.1
5!

1
0! .! 0! 1! 1! 0! 0! 0! 0! 0! 0! 1!

4
3! 3! 1! 2! 1! 1! 2! 3! 2! 2! 2!

18
.4
5! 9! 2! 0! 1! 1! 0! 0! 0! 0! 0! 0! 1!

4
4! 3! 1! 2! 1! 2! 2! 3! 1! 0! 2!

6.
56!

2
1! 1! 0! .! 1! 0! 0! 0! 0! 0! 0! 1!

4
5! 1! 1! 2! 1! .! 1! 2! 2! .! 2!

21
.0
5! 6! .! 0! .! 1! 0! 0! 0! 0! 0! 0! 1!

4
6! 1! 1! 2! 1! .! 1! 2! 1! .! 2!

5.
5!

1
2! 1! .! .! 1! 0! 0! 0! 1! 0! 0! 1!

4
7! 5! 1! 2! 1! .! 2! 2! 2! 0! 2!

7.
55! 8! .! .! .! 1! 0! 0! 0! 0! 1! 0! 1!

4
8!

2
9! 1! 2! 1! .! 2! 3! 1! 0! 2!

3.
35! 4! .! .! .! 1! 0! 0! 0! 0! 0! 0! 1!

$
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(Appendix.+XII)+Table+of+OHCA+cases+of+the+during+DACPR+implementation+period,+control++
group+two.+OHCA+cases+in+the+Farwanya+province+during+the+observational+period+of+21st++
February+to+31st++May+2017.+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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Table+of+OHCA+cases+of+the+during[DACPR+implementation+period,+control+group+two.+OHCA+
cases+in+the+Farwanya+province+during+the+observational+period+of+21+February+to+31+May+
2017.+

S
N$

C
O
D
E$

call
er:$
Civi
lian
=1$
He
alth$
prof
ess
ion
al=
2$
oth
ers
=3$

C
all
er$
N
ati
on
ali
ty$
K
w
=1$
N
on
K
w
=2$

ca
lle
r$
ge
nd
er$
M
al
e=
1$
Fe
m
al
e=
2$

LO
C
AT
IO
N$$
Ho
m
e=
1$
Pu
bli
c=
2$
cli
nic
=3$

A
R
E
A$

A
G
E$

S
E
X$
M
al
e$
=
1$
fe
m
al
e
=
2$

M
H$$
N
o
n
e
=
0$
o
n
e$
ill
n
es
s
=
1$
m
or
e$
th
a
n$
o
n
e
=
2$

N
ati
on
ali
ty$
K
w
=1$
no
nK
w
=2$

Di
s
p
at
c
h$
ti
m
e$

R
T$

Ini
tia
l$
rh
yt
h
m$
1=
N
on$
sh
oc
k$
2=$
Sh
oc
ka
bl
e$

Wit
ne
ss
ed$
wit
ne
ss
ed
=1$
no
nJ
wit
ne
ss
ed
=0$

T
I
M
E$

B
L
S$
y
e
s
=
1$
n
o
=
0$

A
L
S$
y
e
s
=
1$
n
o
=
0$

O
U
T$
1$
O
H
C
A$
re
co
gn
ise
d$$
ye
s=
1$
No
=0$

O
U
T2$
C
P
R$
in
str
uc
tio
n$$
gi
ve
n$
ye
s=
1$
N
o=
0$

O
U
T
3$$$$
B
C
P
R$
y
e
s
=
1$
N
o
=
0$

O
U
T$
4$
R
O
S
C$
y
e
s
=
1$
N
o
=
0$

O
U
T$
5$
S
ur
vi
v
al$
to$
3
0$
d
a
y
s$
y
e
s
=
1$
N
o
=
0$

D
A
C
P
R$

1$ 5$ 1$ 2$ 1$ 1$ 1$ 3$ 1$ .$ 2$

2
0.
2
2$

1
4$ .$ 1$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2$ 5$ 1$ 2$ 1$ 1$ 2$ 3$ 2$ 2$ 2$

1
4.
2
1$ 9$ .$ 1$ 1$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

3$ 5$ 1$ 1$ 2$ .$ 4$ 3$ 1$ .$ 1$

1
6.
4
3$ 4$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

4$ 7$ 1$ 1$ 1$ .$ 6$ 4$ 2$ .$ 2$

8.
2
4$

1
0$ 1$ .$ .$ 1$ 0$ 1$ 0$ 0$ 0$ 0$ 0$

5$ 5$ 1$ 1$ 1$ 2$
1
2$ 3$ 1$ .$ 1$

2
0.
5
8$

3
4$ 2$ .$ .$ 1$ 0$ 0$ 0$ 1$ 0$ 0$ 0$

6$ 1$ 1$ 1$ 1$ 1$ 6$ 4$ 2$ 1$ 1$

2
0.
0
8$ $$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

7$ 1$ 1$ 2$ 1$ 1$ 3$ 2$ 2$ .$ 2$

1
5.
1
8$

1
3$ .$ .$ 1$ 1$ 0$ 0$ 0$ 0$ 1$ 1$ 0$

8$ 5$ 1$ 1$ 1$ 1$
1
3$ 3$ 1$ .$ 1$

1
0.
4
6$ 9$ .$ .$ 9$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$
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9$ 5$ 1$ 1$ 1$ 1$ 6$ 4$ 1$ .$ 1$

1
6.
3
6$ 5$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
0$ 3$ 1$ 2$ 1$ 1$ 1$ 3$ 1$ .$ 2$

0.
0
9$

2
1$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
1$ 5$ 1$ 1$ 2$ 1$ 4$ 4$ 2$ 1$ 1$

1
2.
0
1$

1
5$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
2$ 7$ 1$ 1$ 1$ .$ 5$ 1$ 2$ .$ 1$

1
7.
1
8$

1
1$ .$ .$ .$ 1$ 0$ 1$ 0$ 0$ 0$ 0$ 0$

1
3$ 5$ 2$ 1$ 1$ 2$ .$ 3$ 1$ .$ 2$

1
4.
2
8$ 2$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
4$ 5$ 1$ 1$ 1$ 2$ 4$ 2$ 1$ .$ 2$

4.
5
8$ 2$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
5$ 5$ 3$ 1$ 1$ .$

1
2$ 3$ 1$ 2$ .$

2
3.
3
7$ 4$ 1$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
6$ 7$ 1$ 2$ 1$ 1$ 3$ 2$ 1$ 2$ 1$

3.
1
8$ 4$ .$ 0$ .$ 1$ 0$ 1$ 0$ 0$ 0$ 0$ 0$

1
7$ 5$ 1$ 1$ 1$ 1$

1
3$ 3$ 1$ 2$ 2$

1
9.
5
4$ 9$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
8$

2
6$ 1$ 1$ 2$ 1$ 3$ 4$ 2$ 0$ 2$

2
0.
3
5$ 7$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

1
9$ 1$ 1$ 2$ 1$ 1$ 1$ 4$ 1$ 0$ 2$

1
0.
0
8$ 7$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
0$ 4$ 1$ 1$ 1$ 1$

1
1$ 3$ 1$ 0$ 1$

1
6.
0
7$ 8$ .$ 0$ 1$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
1$ 5$ 1$ 2$ 1$ 2$ 1$ 3$ 1$ 1$ 2$

1
1.
0
5$ 5$ .$ 1$ .$ 1$ 1$ 0$ 0$ 0$ 0$ 0$ 0$

2
2$ 2$ 1$ 2$ 1$ 1$ 3$ 3$ 1$ 0$ 2$

1
1.
3
4$ 7$ .$ 0$ .$ 1$ 0$ 1$ 0$ 0$ 0$ 0$ 0$

2
3$ 1$ 1$ 2$ 1$ 2$ 3$ 2$ 1$ 0$ 2$

1
4.
0
5$ 7$ .$ 0$ 0$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
4$ 1$ 1$ 1$ 1$ 2$

1
3$ 2$ 1$ 0$ 2$

1
6.
4
9$

1
3$ 1$ 0$ 3$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$
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2
5$ 5$ 1$ 1$ 2$ 1$

1
0$ 3$ 1$ 2$ 1$

0.
1
1$ 8$ 1$ 1$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
6$ 3$ 1$ 2$ 1$ 1$ 1$ 3$ 1$ 0$ 2$

1
9.
1
6$ 6$ 1$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
7$ 1$ 1$ 2$ 1$ 1$ 1$ 4$ 2$ 1$ 2$

3.
1
2$

1
4$ 1$ 1$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
8$ 5$ 1$ 2$ 1$ 1$ 3$ 3$ 1$ 0$ 2$

1
5.
5
9$ 6$ 1$ 0$ 8$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

2
9$ 5$ 1$ 2$ 1$ 1$ 1$ 3$ 1$ 0$ 2$

9.
2
6$ 7$ 1$ 1$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$

3
0$ 5$ 1$ 1$ 1$ 1$ 6$ 3$ 1$ 0$ 1$

1
8.
5
1$ 8$ .$ 0$ 8$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 0$
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Appendix.+XIII++Descriptive+analysis+of+the+implementation+period+for+the+intervention+group+and+
control+group+(19+February+to+30+May+2017)+
+
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Descriptive+analysis+of+the+implementation+period+for+the+intervention+group+and+control+group+
(19+February+to+30+May+2017)+
+

$

$

$
$

$

$

$

$

$
$

$

+
+

Population$served$ 939,507$

EMS$system$ TwoJtiered$system$

OHCA$ 48$

Reason$for$exclusion$ Number$

NonJcardiogenic$aetiology$ 11$

Dead$before$arrival$of$EMS$

personnel$

28$(rigour$

mortis)$

Pronounced$dead$on$scene$ 5$(declared$

dead$by$

General$
Practitioner$on$

scene)$

Unknown$ 0$

Poor$documentation$(area$not$
written)$

1$

Paediatric$population$(<16$years)$ 1$

Total$number$of$OHCA$cases$

excluded$from$the$analysis$

46$

Dispatch$ $

OHCA$recognised$ 2%$(1)$

CPR$instruction$

given$

0%$(0)$

Gender$ $

Male$ 73%$(35)$

Female$ 27%$(13)$

Age$category$ 50J70$40%$(std.=$

Pathogenesis$ No$

known$
primary$

cause$

Comorbidities$ Yes$

40

%$

(19

)$

No$

8$

Unknown$

21$

Defibrillation$time$ No$

Targeted$

temperature$
management$(TTM)$

Unknown$

BLS/ALS$ $

ALS$ 2$%$(1)$

BLS$ 100%$(48)$

Mean$response$time$$ 8$min$

Resuscitation$

attempts$

48$

Witnessed$

(public)$

$

Witnessed$ 10%$(5)$

Bystander$CPR$ $

No$ 85%$(41)$

Yes$ 14%$(7)$

Location$ $

Home/P

ublic$

Home$54%$(26)$

Public$25%$(12)$

Initial$rhythm$ $

Shockable$ 2%(1)$

NonJ
shockable$

45%$
(22)$

Unobtainable$ 52%$

(25)$

Nationality$ $

Kuwaiti$ 21%$(10)$

NonJKuwaiti$ 79%$(38)$
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+
Outcomes+
$

$
$

$

$

Figure+ XIII.1$Utstein standardised template for reporting outcomes of out-of-hospital cardiac arrest during$
DACPR$implementation$period,$intervention$group.$OHCA$cases$in$Hawali$Province$during$the$observational$period$from$
21$February$to$31$May$2017$
$
$

$

$
$

$

$
$

$

$
$

$

$
$

$

$

$
$

$

$
$

$

Patients$ ROSC$at$hospital$
transfer$

Survived$
events$

SurvivalJto$30$days$ Neurological$outcome$to$
30$days$

Shockable$

rhythm$
witnessed$

Yes$ No$

2$

Unknown$

$

$ Yes$ No$

2$

Unknown$

$

Yes$ No$ Unknow$

$
$

n$

$

All$EMSJ
treated$

arrests$

6.3
%$

(3)$

45$ $ 6.3%$(3)$ 2%$
(1)$

47$ $ $ $ 2%$(1)$



! ! !

!

! 300!

$

$
$

$

$
$

$

$
$

Population$served$ 1,169,302,$

EMS$system$ TwoJtiered$system$

OHCA$ 30$

Reasons$for$exclusion$ Number$

NonJcardiogenic$aetiology$ 14$

Dead$before$arrival$of$EMS$
personnel$

24(rigour$
mortis)$

Pronounced$dead$on$scene$ 14(declared$

dead$by$

General$
Practitioner$on$

scene)$

Unknown$ 0$

Poor$documentation$(area$not$

written)$

0$

Paediatric$population$(<16$years)$ 0$

Total$number$of$cases$excluded$from$
the$analysis$

62$

Mean$response$time$$ 8$min$

Resuscitation$
attempts$

30$

Location$ $

Home/P

ublic$

Home$66%$(20)$

Public$20%$(6)$

Initial$rhythm$ $

Shockable$ 3%(1)$

NonJ

shockable$

27%$(8)$

Unobtainable$ 70%$
(21)$

Gender$ $

Male$ 73%$(22)$

Female$ 27%$(8)$

Nationality$ $

Kuwaiti$ 36%$(11)$

NonJKuwaiti$ 64%$(19)$

Dispatch$ $

OHCA$recognised$ 13%$(4)$

CPR$instruction$

given$

0%$(0)$

Age$ 50J70$years$56%$

Pathogenesis$ No$
known$

primary$

cause$

Comorbidities$ Yes$

9$

No$

10$

Unknown$

11$

Defibrillation$time$ No$

Targeted$

temperature$

management$(TTM)$

Unknown$

BLS/ALS$ $

ALS$ 3%$(1)$

BLS$ 100%$(30)$

Witnessed$

(public)$

$

Witnessed$ 20%$(6)$

Bystander$

CPR$

$

No$ 97%$(29)$

Yes$ 3%$(1)$
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$

$

Patients$ ROSC$at$hospital$

transfer$

Survived$

events$

SurvivalJto$30$days$ Neurological$outcome$to$

30$days$

Shockable$
rhythm$

witnessed$

Yes$
0$

No$
$

Unknown$
$

$ Yes$ No$$ Unknown$
$

Yes$ No$ Unknown$
$

All$EMSJ

treated$
arrests$

3%$

(1)$

29$ $ 3%$(1)$ $ 100

%$
(30)$

$ $ $ $

Outcome$

+
Figure+XIII.2$Utstein standardised template of$OHCA$during$the$DACPR$implementation$period,$$control$group$two.$
OHCA$cases$in$AlJFarwanya$Province$during$the$observational$period$from$21$February$to$31$May$2017$
$

$

$
Table+XIII.1.+Summary$of$the$results$for$the$DACPR$implementation$period$(21$February$–$1$May$2017)$

Domains+(elements)+
(21+February+–+31+May+2017)+

Hawali+During+
DACPR+intervention+
group+
(21+February+–+31+
May+2017)+

Al[Farwanya+control+group+(21+
February+–+31+May+2017)+

1.System$ $ $
Population$served$ 939,507$ 1,169,302$
EMS$system$ TwoJtiered$system$
Total$number$of$OHCAs$ 94$ 92$
OHCA$incidence$per$month$ 12$ 8$
Excluded$ 46$ 62$
Included$ 48$ 30$
Resuscitation$attempts$ 48$ 30$
Area$with$highest$incidence$of$
OHCA$

Salmya$ AlJFarwanya$

Peak$time$of$OHCA$ 12.00J15.59$hrs$ 16.00J19.59$hrs$
2.$DispatchJassisted$CPR:$ $ $
a.$OHCA$Recognition$Rate$
(%)$

2%$(1)$ 13%$(4)$

b.$CPR$instruction$Rate$(%)$ 0$(0)$ 0$(0)$
C$%$of$recognised$OHCA’s$
that$received$CPR$instructions$

0%$ 0%$

d.$Bystander$Demographic$ $ $
i.$Caller$ 98%$civilians$ 93%$civilians$
ii.$Gender$ 73%$males$ 86%$males$
ii.$Nationality$ 31%$Kuwaiti$ 56%$Kuwaiti’s$
3.$Patient$variables$ $ $
a.$Age$(category)$ 50J70$years$(40%)$ 50J70$years$(56%)$
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Domains+(elements)+
(21+February+–+31+May+2017)+

Hawali+During+
DACPR+intervention+
group+
(21+February+–+31+
May+2017)+

Al[Farwanya+control+group+(21+
February+–+31+May+2017)+

$ $
b.$Gender(%)$ $ $
i.$Male$ 35(73)$ 22(73)$
ii.$Female$ 13(27)$ 8(27)$
c.$Nationality$(%)$ $ $
i.$Kuwaiti$ 10(21)$ 11(36)$
ii.$NonJKuwaiti$ 38(79)$ 19(64)$
d.$Comorbidities$(%)$ 19(40)$ 9(30)$
e.$Location$(%)$ $ $
i.$Home$ $26(54)$ 20(66)$
ii.$Public$ 3(25)$ 6(20)$
f.$Witnessed$ 5(10)$ 6(20)$
ii.$NonJwitnessed$ 24(50)$ 24(80)$
g.$ECG$rhythm$(%)$ $ $
i.$Shockable$ 1$(2)$ 1(3)$
ii.$NonJshockable$ 22(46)$ 8(27)$
iii.$Unobtainable$ 25(52)$ 21(70)$
4.Resuscitation$Factors$ $ $
a.$Response$Time$(mean)$ 8$min$ 8$min$
c.$Defibrillation$time$ N/A$ N/A$
d.$BLS$(CPR+$defibrillation)$
(%)$

48(100)$ 30(100)$

e.$ALS$(CPR+$defibrillation$
adrenaline)$(%)$

1(2)$ 1(3)$

f.$Targeted$temperature$
management$(TTM)$

N/A$ N/A$

4.$Outcomes$ $ $
a.$Bystander$CPR$rate$$(%)$ 7(14)$$ 1$(3)$$
b.$Return$of$spontaneous$
circulation$(%)$

3(6.3)$$ 1(3)$$

c.$Survival$event$(%)$ 1(6.3)$ 1(3)$
d.$SurvivalJto$3o$days$(%)$ 1$(2)$$ 1(3)$$
!

Dispatch!from!21!February!to!31!May!2017!

Following$the$interventional$callJtaker$training$(8$call$takers)$on$20$February$2017,$the$researcher$

collected$DACPR$sheets$and$OHCA$dispatch$electronic$records$for$DACPR$implementation$period$

(21$February$–$31$October$2016).$

i.!OHCA!recognition!!

In$ the$ intervention$ group,$ number$ of$ recognised$ OHCA$ cases$ (1),$ not$ recognised$ $ (47)$ and$

incorrectly$recognised$(1).$This$make$the$overall$OHCA$recognition$rate$of$the$intervention$group,$
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2%$(1),$the$false$positive=2%$(1)$and$false$negative=98%$(47).$There$was$a$10Jfold$drop$in$OHCA$

recognition$rates$compared$to$2016$and$a$low$false$positive$rate$=2%.$$

In$control$group$two,$recognised$OHCA$cases$(4),$not$recognised$$(26)$and$incorrectly$recognised$

(0).$ Hence,$ control$ two$ OHCA$ recognition$ rate$ was$ 13%$ (4),$ false$ positive=0%$ (0)$ and$ false$

negative=86%$(26).$There$were$similar$drop$in$OHCA$recognition$rate$from$2016$in$control$group$

two.$In$assessing$the$impacts$of$OHCA$recognition$on$survival$to$30$days,$none$of$the$recognised$

cases$survived$in$the$control$group$two.$

$

ii.!CPR!instruction!

CPR$ instruction$ rate$was$ 0%$ in$both$groups.$ Subsequently$ the$ percentage$ of$ recognised$ that$

received$CPR$instructions$was$0%.$

iii.!Common!OHCA!codes!

The$ analysis$ revealed$ that$ the$ number$ of$ mal$ recognition$ codes$ “syncopy”$ increased.$ The$

incidence$of$“syncopy”$was$48%$(23)$in$intervention$group$and$53%$(16)$in$control$group$two$during$

the$DACPR$implementation$period.$In$2016,$this$code$was$used$less$than$in$the$implementation$

period$in$2017.$The$reasons$for$these$results$are$discussed$in$section$5.4.3,$quality$assurance$and$

improvement$measures.$

!

iv.!Bystander!Demographic!

None$of$the$callers$had$previous$knowledge$of$CPR.$

v.!Challenges!

Turing$to$DACPR$challenges,$only$one$intervention$call$taker$reported$a$personnel$barrier$(i.e.$a$

nonJcooperative$caller)$during$the$period$from$21$February$–$31$May$2017.$

vi.!Cost!

There$were$minimal$financial$costs,$mostly$spent$on$printing$protocol$and$course$material$paper$

during$this$study$period.$

$

Overall,$the$EMS$callJtaking$process$and$the$OHCA$outcomes$did$not$show$improvement$in$the$

initial$DACPR$implementation$strategy.$A$root$cause$analysis$of$this$outcome$was$initiated$through$

the$quality$improvement$and$assurance$measures.$The$following$section$discusses$the$results$of$

quality$improvement$and$assurance$measures.$This$result$is$shown$in$Table$XIII.2.$
+
+
+
+
+
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Table+XIII2$Initial$findings$of$quality$assurance$and$improvement$measures$during$the$DAJCPR$implementation$period$
in$the$intervention$group,$Hawali$Province.$

Observation$
period$

Number$of$
cases$

DAJCPR$
sheet$
submitted$

Incidence$of$correct$
diagnosis$

Incidence$of$
misdiagnosis$

Most$common$
misdiagnosis$

February$ 12$ 0$ 0$ 100%$(11)$$ syncope$54%$
(6)$

March$ 12$ 0$ 0$
$

100%$(12)$ Syncope$58%$
(7).$

April$ 12$ 1$ 8%$(1)$
$

92%$(11)$ Syncope$41%$
(5)$$

May$ 12$ 2$ 0$ 100%$ Syncope$50%$
(6)$

$

$

!

!

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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(Appendix+XVI)+Table+OHCA+cases+in+the+post+intervention+period,+post[intervention+group.+
OHCA+cases+ in+ the+Hawali+ province+ during+ the+ observational+ period+ of+ 1st+ + June+ to+ 31st++
December+2017.+
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Table+of+OHCA+cases+in+the+post+intervention+period,+post[intervention+group.+OHCA+cases+
in+the+Hawali+province+during+the+observational+period+of+1st++June+to+31st++December+2017.+
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1
1
5$ 1$ 1$ 1$ 1$ 1$ 6$ 4$ 2$ 0$ 2$

8.
05$ 9$ .$ 0$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
1
6$

1
0$ 1$ 1$ 1$ 1$ 3$ 4$ 1$ 0$ 2$

23
.5
4$ 9$ .$ 0$ .$ 1$ 0$ 1$ 1$ 0$ 0$ 0$ 1$

*
1
1
7$ 5$ 1$ 2$ 1$ 1$ 2$ 4$ 2$ 0$ 2$

4.
12$ 6$ 1$ 0$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
1
8$ 5$ 1$ 2$ 1$ 1$ 2$ 3$ 1$ 0$ 2$

16
.1
7$ 5$ 1$ 0$ .$ 1$ 0$ 1$ 1$ 0$ 0$ 0$ 1$

*
1
1
9$

1
4$ 1$ 2$ 2$ 1$ 2$ 3$ 1$ 2$ 2$

20
.0
9$

1
1$ .$ 1$

1
1$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

*
1
2
0$ 5$ 1$ 2$ 1$ 2$

1
7$ 3$ 1$ 0$ 2$

21
.3
3$ 2$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
2
3$ 5$ 1$ 2$ 1$ 2$ 2$ 2$ 1$ 0$ 2$

7.
09$

1
1$ 1$ .$ .$ 1$ 0$ 1$ 0$ 0$ 0$ 0$ 1$
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1
2
4$

3
9$ 1$ 1$ 2$ 1$

1
8$ 4$ 1$ .$ 1$

9.
5$

1
4$ .$ .$ .$ 0$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
2
5$ 5$ 1$ 1$ 1$ 1$ 9$ 4$ 1$ 1$ 1$

15
.1
2$ 8$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
2
6$ 5$ 3$ 1$ 1$ 1$ 8$ 3$ 2$ 2$ 1$

5.
35$ 6$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
2
7$ 1$ 1$ 1$ 2$ 1$

1
9$ 4$ 1$ 0$ 1$

14
.4
5$ 8$ .$ 1$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
2
8$ 5$ 1$ 1$ 1$ 1$ 7$ 3$ 1$ 0$ 1$

14
.1
6$

1
7$ .$ 0$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
2
9$ 5$ 1$ 1$ 2$ 1$

1
2$ 4$ 1$ 2$ 1$

11
.1
8$ 9$ .$ 0$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

1
3
0$ 5$ 1$ 1$ 1$ 1$ 7$ 4$ 1$ 2$ 1$ 37$

1
0$ .$ .$ .$ 1$ 0$ 0$ 0$ 0$ 0$ 0$ 1$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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+
(Appendix.+XV)+Table+of+out[of[hospital+cardiac+arrest+of+post+intervention+period,+control+
group+three.+OHCA+cases+in+the+Farwanya+province+during+the+observational+period+of+1st++
June+to+31st++December+2017.+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+
Table+of+out[of[hospital+cardiac+arrest+of+post+intervention+period,+control+group+three.+
OHCA+cases+in+the+Farwanya+province+during+the+observational+period+of+1st++June+to+31st++
December+2017.+
+
+

S
N$

caller:$
Civilia
n=1$
Health$
profes
sional
=2$
others
=3$

Call
er$
Nati
onali
ty$
Kw=
1$
Non
Kw=
2$

calle
r$
gen
der$
Mal
e=1$
Fem
ale=
2$

LOC
ATIO
N$$
Hom
e=1$
Publi
c=2$
clinic
=3$

A
G
E$

SE
X$
Mal
e$
=1$
fem
ale=
2$

MH$$
Non
e=0$
one$
illne
ss=
1$
mor
e$
tha
n$
one
=2$

Nati
onali
ty$
Kw=
1$
non
Kw=
2$

R
T$

BL
S$
ye
s=
1$
no
=0$

AL
S$
ye
s=
1$
no
=0$

OUT$
1$
OHC
A$
reco
gnis
ed$$
yes=
1$
No=
0$

OUT
2$
CPR$
instr
uctio
n$$
give
n$
yes=
1$
No=
0$

O
U
T3$$$$
B
C
P
R$
ye
s=
1$
No
=0$

O
UT$
4$
R
O
S
C$
ye
s=
1$
No
=0$

OU
T$5$
Sur
viv
al$
to$
30$
day
s$
yes
=1$
No
=0$

DA
CP
R$

1! 1! 1! 1! 2! 2! 1! 0! 1! 4! 1! 0! 0! 0! 0! 0! 0! 0!

2! 1! 1! 2! 1! 2! 1! 0! 1!
1
0! 1! 0! 0! 0! 0! 0! 0! 0!

3! 1! 1! 1! 2! 3! 1! 2! 2! 6! 1! 1! 1! 0! 0! 0! 0! 0!

4! 1! 2! 1! 2! 2! 1! 0! 2!
2
6! 1! 0! 0! 0! 0! 0! 0! 0!

5! 1! 2! 1! 1! 2! 2! 1! 2!
1
2! 1! 0! 0! 0! 0! 0! 0! 0!

6! 1! 2! 1! 1! 4! 2! 0! 2! 2! 1! 0! 0! 0! 0! 0! 0! 0!

7! 1! 1! 1! 1! 4! 1! 2! 2!
1
5! 1! 0! 1! 0! 0! 0! 0! 0!

8! 1! 2! 1! 1! 3! 1! 1! 2! 9! 1! 0! 0! 0! 0! 0! 0! 0!

9! 2! 2! 1! 2! 3! 1! 0! 2! 5! 1! 0! 0! 0! 0! 0! 0! 0!
1
0! 1! 2! 1! 1! 4! 2! 2! 2!

1
5! 1! 0! 0! 0! 0! 0! 0! 0!

1
1! 1! 1! 1! 1! 3! 1! 0! 1! 9! 1! 0! 0! 0! 0! 0! 0! 0!
1
2! 1! 1! 1! 1! 4! 2! 0! 1!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

1
3! 1! 2! 1! 2! 3! 1! 0! 2!

1
3! 1! 0! 0! 0! 0! 0! 0! 0!

1
4! 1! 1! 1! 1! 3! 2! 0! 1!

1
2! 1! 0! 0! 0! 1! 1! 0! 0!

1
5! 1! 2! 1! 2! 2! 1! 0! 2! 4! 1! 0! 0! 0! 0! 0! 0! 0!
1
6! 1! 2! 1! 1! 2! 1! 0! 2! 9! 1! 0! 0! 0! 0! 0! 0! 0!
1
7! 1! 2! 1! 1! 3! 1! 0! 2! 8! 1! 0! 1! 1! 0! 0! 0! 0!
1
8! 1! 1! 1! 1! 4! 2! 1! 1! 8! 1! 0! 0! 0! 0! 0! 0! 0!
1
9! 1! 2! 1! 2! 4! 1! 0! 2! 1! 1! 0! 1! 0! 0! 0! 0! 0!
2
0! 1! 1! 1! 1! 3! 1! 0! 1! 7! 1! 0! 0! 0! 0! 0! 0! 0!
2
1! 1! 1! 1! 1! 3! 1! 0! 1!

1
2! 1! 0! 0! 0! 0! 0! 0! 0!
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2
2! 1! 1! 1! 1! 4! 2! 1! 2! 5! 1! 0! 0! 0! 0! 0! 0! 0!
2
3! 1! 1! 1! 1! 4! 2! 0! 1! 8! 1! 0! 1! 0! 0! 0! 0! 0!
2
4! 1! 2! 1! 1! 3! 1! 0! 1! 9! 1! 0! 0! 0! 0! 0! 0! 0!
2
5! 1! 1! 2! 1! 4! 2! 0! 2! 6! 1! 0! 0! 0! 0! 0! 0! 0!
2
6! 1! 1! 1! 1! 4! 1! 0! 1!

2
7! 1! 0! 0! 0! 0! 0! 0! 0!

2
7! 1! 2! 1! 1! 3! 1! 0! 2!

1
5! 1! 0! 0! 0! 0! 0! 0! 0!

2
8! 1! 1! 1! 1! 3! 1! 0! 2! 5! 1! 0! 0! 0! 0! 0! 0! 0!
2
9! 1! 2! 1! 2! 1! 1! 0! 2! 6! 1! 0! 0! 0! 0! 0! 0! 0!
3
0! 1! 1! 2! 1! 4! 2! 1! 1! 9! 1! 0! 0! 0! 1! 1! 0! 0!
3
1! 1! 1! 1! 2! 2! 1! 0! 2!

1
6! 1! 0! 0! 0! 0! 0! 0! 0!

3
2! 1! 1! 2! 1! 4! 1! 0! 1! 8! 1! 0! 0! 0! 0! 0! 0! 0!
3
3! 1! 2! 1! 1! 3! 2! 0! 2!

1
4! 1! 0! 1! 0! 1! 0! 0! 0!

3
4! 1! 1! 1! 1! 3! 1! 0! 1! 6! 1! 0! 0! 0! 0! 0! 0! 0!
3
5! 1! 2! 1! 2! 4! 1! 0! 2! 6! 1! 0! 0! 0! 0! 0! 0! 0!
3
6! 1! 2! 1! 2! 3! 1! 0! 2! 4! 1! 0! 0! 0! 0! 0! 0! 0!
3
7! 1! 2! 1! 1! 3! 1! 0! 2!

1
5! 1! 0! 1! 0! 0! 0! 0! 0!

3
8! 1! 1! 1! 2! 3! 1! 1! 2!

1
3! 1! 1! 0! 0! 0! 0! 0! 0!

3
9! 1! 1! 1! 1! 4! 1! 0! 1! 9! 1! 0! 0! 0! 0! 0! 0! 0!
4
0! 2! 1! 1! 1! 4! 1! 1! 1! 4! 1! 0! 0! 0! 0! 0! 0! 0!
4
1! 1! 2! 1! 2! 3! 1! 0! 2!

1
3! 1! 0! 0! 0! 0! 0! 0! 0!

4
2! 1! 2! 1! 2! 3! 1! 0! 2! 5! 1! 0! 0! 0! 0! 0! 0! 0!
4
3! 1! 2! 1! 1! 3! 1! 2! 2! 7! 1! 0! 0! 0! 0! 0! 0! 0!
4
4! 1! 1! 1! 1! 4! 2! 0! 1!

1
4! 1! 0! 0! 0! 0! 0! 0! 0!

4
5! 1! 1! 2! 1! 3! 1! 0! 2! 6! 1! 0! 0! 0! 0! 0! 0! 0!
4
6! 1! 2! 1! 1! 4! 1! 0! 2! 7! 1! 0! 0! 0! 0! 0! 0! 0!
4
7! 1! 1! 1! 1! 2! 1! 0! 2!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

4
8! 1! 1! 1! 1! 2! 2! 0! 1! 9! 1! 0! 0! 0! 0! 0! 0! 0!
4
9! 1! 1! 1! 1! 4! 2! 0! 1!

1
1! 1! 0! 0! 0! 0! 0! 0! 0!

5
0! 1! 2! 1! 1! 2! 1! 0! 2!

1
1! 1! 0! 0! 0! 0! 0! 0! 0!



! ! !

!

! 315!

5
1! 3! 2! 1! 2! 4! 1! 0! 2!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

5
2! 1! 1! 1! 1! 4! 2! 0! 2!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

5
3! 1! 1! 1! .! 2! 1! 0! 1!

1
3! 1! 0! 1! 1! 1! 0! 0! 0!

5
4! 1! 1! 2! 1! 4! 1! 2! 1!

1
2! 1! 0! 0! 0! 0! 0! 0! 0!

5
5! 1! 1! 1! 2! 3! 1! 0! 2!

1
2! 1! 0! 0! 0! 0! 0! 0! 0!

5
6! 1! 1! 1! 1! 3! 2! 1! 1! 7! 1! 0! 0! 0! 0! 0! 0! 0!
5
7! 1! 1! 2! 1! 2! 2! 0! 2! 3! 1! 0! 1! 0! 0! 0! 0! 0!
5
8! 1! 2! 2! 1! 3! 1! 1! 2!

1
0! 0! 1! 0! 0! 0! 0! 0! 0!

5
9! 2! 2! 1! 1! 3! 1! 2! 2!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

6
0! 1! 2! 1! 1! 3! 1! 1! 2!

1
3! 1! 0! 0! 0! 0! 0! 0! 0!

6
1! 1! 1! 2! 1! 4! 2! 2! 1! 8! 1! 0! 0! 0! 0! 0! 0! 0!
6
2! 1! 2! 1! 1! 4! 2! 0! 2!

1
6! 1! 0! 1! 1! 0! 0! 0! 0!

6
3! 1! 1! 1! 2! 2! 1! 0! 2!

1
3! 1! 0! 0! 0! 0! 0! 0! 0!

6
4! 1! 2! 1! 1! 3! 1! 1! 2! 8! 1! 0! 0! 0! 0! 0! 0! 0!
6
5! 1! 2! 2! 1! 4! 1! 0! 2! 8! 1! 0! 0! 0! 0! 0! 0! 0!
6
6! 1! 2! 1! 1! 3! 1! 0! 2! 6! 1! 0! 0! 0! 0! 0! 0! 0!
6
7! 1! 2! 1! 1! 2! 1! 0! 2!

1
8! 1! 0! 0! 0! 0! 0! 0! 0!

6
8! 1! 1! 2! 1! 4! 1! 0! 1!

1
2! 1! 0! 0! 0! 0! 0! 1! 0!

6
9! 1! 1! 1! 1! 4! 1! 1! 2! 4! 1! 0! 0! 0! 0! 0! 0! 0!
7
0! 1! 2! 1! 1! 3! 1! .! 2! 7! 1! 0! 1! 0! 0! 0! 0! 0!
7
1! 1! 1! 2! 1! 4! 1! 0! 1! 7! 1! 0! 0! 0! 0! 0! 0! 0!
7
2! 1! 1! 1! 1! 2! 2! 0! 2! 2! 1! 0! 0! 0! 0! 0! 0! 0!
7
3! 1! 1! 1! 1! 3! 1! 1! 1! 8! 1! 0! 0! 0! 0! 0! 0! 0!
7
4! 1! 2! 1! 2! 3! 1! 1! 2! 4! 1! 0! 0! 0! 0! 0! 0! 0!
7
5! 1! 1! 1! 1! 4! 1! 0! 1! 4! 1! 0! 0! 0! 0! 0! 0! 0!
7
6! 1! 2! 1! !! 3! 2! 0! 2!

1
0! 1! 0! 1! 0! 0! 0! 0! 0!

7
7! 1! 2! 1! 1! 3! 1! 0! 2! 7! 1! 0! 0! 0! 0! 0! 0! 0!
7
8! 1! 1! 1! 2! 2! 1! .! 2!

1
4! 1! 0! 0! 0! 0! 0! 0! 0!

7
9! 1! 2! 2! 1! 3! 2! 0! 2!

1
5! 1! 0! 0! 0! 0! 0! 0! 0!
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8
0! 1! 1! 1! 1! 3! 2! 2! 1!

2
7! 1! 0! 1! 0! 0! 0! 0! 0!

8
1! 1! 1! 1! 1! 4! 1! 2! 1!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

8
2! 3! 1! 1! 1! 4! 2! 1! 1!

1
1! 1! 0! 1! 0! 0! 0! 0! 0!

8
3! 1! 1! 1! 1! 3! 1! 0! 1!

1
6! 1! 0! 0! 0! 0! 0! 0! 0!

8
4! 1! 1! 1! 1! 3! 1! .! 2!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

8
5! 1! 1! 1! 1! 3! 2! .! 1!

1
1! 1! 0! 0! 0! 0! 0! 0! 0!

8
6! 1! 2! 1! 2! 2! 1! 0! 2! 6! 1! 0! 0! 0! 0! 0! 0! 0!
8
7! 1! 1! 2! 1! 4! 2! 0! 1! 7! 1! 0! 1! 0! 0! 1! 0! 0!
8
8! 1! 1! 1! 1! 3! 1! 1! 2!

1
0! 1! 0! 0! 0! 0! 0! 0! 0!

8
9! 1! 1! 2! 1! 3! 2! 1! 1! 8! 1! 0! 0! 0! 0! 0! 0! 0!
9
0! 1! 1! 1! 1! 4! 2! 0! 2! 4! 1! 0! 0! 0! 0! 0! 0! 0!
9
1! 1! 2! 1! 1! 3! 1! .! 2!

1
2! 1! 0! 0! 0! 0! 1! 0! 0!

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+

+
+
+
Appendix.+XVI.++Descriptive+analysis+of+the+post[intervention+group+and+control+group+
during+the+post[intervention++period+(1+June+to+31+December+2017)+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
++ 
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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The+Utstein+standardised+template+for+reporting+outcomes+of+out[of[hospital+cardiac+arrest+
during+the+post[intervention+period+

$

$
$

$

Reason$for$exclusion$ Number$

NonJcardiogenic$aetiology$ 5$

Dead$before$arrival$of$EMS$

personnel$

$21(rigour$

mortis)$

Pronounced$dead$on$scene$ 46(declared$
dead$by$

General$

Practitioner$on$
scene)$

Unknown$ 7$

Poor$documentation$(area$not$

written)$

0$

Health$professional$witnessed$ 5$

Paediatric$population$(<16$

years)$

2$

Total$number$of$OHCA$cases$

excluded$from$the$analysis$

89$

Dispatch$ $

OHCA$recognised$ 12.5%$(16)$

CPR$instruction$
given$

10%$(13)$

Population$served$ 939,792$

EMS$system$ TwoJtiered$system$

OHCA$ 128$

Mean$response$time$$ 9$min$

Resuscitation$

attempts$

128$

Nationality$ $

Kuwaiti$ 49%$(64)$

NonJKuwaiti$ 51%%$(65)$

Gender$ $

Male$ 62%$(79)$

Female$ 38%$(49)$

Location$ $

Home/P
ublic$

Home$65%$(83)$
Public$11%$(14)$

Initial$rhythm$ $

Shockable$ .8%(1)$

NonJ

shockable$

30%$

(38)$

Unobtainable$ 69.9%$

(89)$

Witnessed$$ 11%$(14)$

NonJWitnessed$ 23%$(29)$

Bystander$CPR$ $

No$ 88%$(113)$

Yes$ 12%$(15)$

Age$category$ 70+$45%$

(std.=.834)$

Pathogenesis$ No$
known$

primary$

cause$

Comorbidities$ Yes$

42$

No$

72$

Unknown$

14$

Defibrillation$time$ No$

Targeted$

temperature$

management$(TTM)$

Unknown$

BLS/ALS$ $

ALS$ 5.5$%$(7)$

BLS$ 100%$(128)$
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$

$
$

$

Outcome$
+

+
+
+
$
$

$

$

$
$

$
+
+

FigureXVI.1$Utstein$standardised$template$for$reporting$outcomes$of$outJofJhospital$cardiac$arrest$during$the$
postJintervention$ period$ in$ the$ postJintervention$ group.$ OHCA$ cases$ in$ Hawali$ Province$ during$ the$
observational$period$from$1$June$–$to$31$December$2017.$

+
$

$
$

$

$
$

$

$
$

$

$

$
$

$

$
$

$

$
$

$

$
$

$

$

Patients$ ROSC$at$hospital$

transfer$

Survived$

events$

SurvivalJto$30$days$ Neurological$outcome$to$

30$days$

Shockable$
rhythm$

witnessed$

Yes$
.8%$

(1)$

No$
$

Unknown$
$

$ Yes$ No$
.8

%$

(1)$

Unknown$
$

Yes$ No$ Unknown$
$

All$EMSJ
treated$

arrests$

1.6
%$

(2)$

$ $ $ .8%$
(1)$

127$ $ $ $ .8%$1$
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$

$
$

$

$

$

$
$

$

$
$

Dispatch$ $

OHCA$recognised$ 15.5%$(15)$

CPR$instruction$

given$

3%$(3)$

Population$served$ 1,169,321$

EMS$system$ TwoJtiered$system$

OHCA$ 91$

Reason$for$exclusion$ Number$

NonJcardiogenic$aetiology$ 3$

Dead$before$arrival$of$EMS$
personnel$

18$(rigour$
mortis)$

Pronounced$dead$on$scene$ $25$(declared$

dead$by$
General$

Practitioner$on$

scene)$

Unknown$ 11$

Poor$documentation$(area$not$

written)$

1$

Paediatric$population$(<16$years)$ 2$

Total$number$of$OHCA$cases$

excluded$from$the$analysis$

60$

Nationality$ $

Kuwaiti$ 37%$(34)$

NonJKuwaiti$ 63%$(57)$

Gender$ $

Male$ 69%$(63)$

Female$ 31%$(29)$

Location$ $

Home/P

ublic$

Home$76%$(69)$

Public$22%$(20)$

Initial$rhythm$ $

Shockable$ 0$

NonJ

shockable$

19%$

(17)$

Unobtainable$ 81%$
(74)$

Mean$response$time$$ 9$min$

Resuscitation$
attempts$

91$

Witnessed$$ 9%$(8)$

NonJWitnessed$ 38%$(35)$

Bystander$CPR$ $

No$ 96%$(87)$

Yes$ 4%$(4)$

Age$category$ 50J70$45%$(std.=$

Pathogenesis$ No$
known$

primary$

cause$

Comorbidities$ Yes$

26$

No$

60$

Unknown$

5$

Defibrillation$time$ No$

Targeted$

temperature$

management$(TTM)$

Unknown$

BLS/ALS$ $

ALS$ 3$%$(3)$

BLS$ 100%$(91)$
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$

$
Outcome$

+
+
+
+
+
+
+
+
+
+
+
+
+
+

Figure+XVI.2$Utstein$standardised$template$for$reporting$outcomes$of$outJofJhospital$cardiac$arrest$of$postJintervention$
period,$control$group$OHCA$cases$in$AlJFarwanya$Province$during$the$observational$period$from$1$June$–$31$December$
2017$
$
$
$

$

$
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+

Patients$ ROSC$at$hospital$

transfer$

Survived$

events$

SurvivalJto$30$days$ Neurological$outcome$to$

30$days$

Shockable$

rhythm$

witnessed$

Yes$ No$

$

Unknown$

$

$ Yes$ No$$ Unknow

n$

$

Yes$ No$ Unknown$

$

All$EMSJ
treated$

arrests$

4%$
(4)$

96%$
(87)$

$ 4%$(4)$ 1%$
(1)$

99%$
(90)$
$

$ $ $ 1%$(1)$
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+
Table+XVI.1+Summary$of$the$results$during$the$DACPR$implementation$period$(1$June$–$31$December$2017).$

Domains+(elements)+
(1+June+–+31+December+2017)+

Hawali+post[
intervention+group+
(1+June+–+31+
December+2017)+

Al[Farwanya+control+group++
(1+June+–+31+December+
2017)+

1.System$ $ $
Population$served$ 939,$792$ 1,169,321$
EMS$system$ TwoJtiered$system$ TwoJtiered$system$
Total$number$of$OHCAs$ 217$ 151$
OHCA$incidence$per$month$ 21$ 15$
Excluded$ 89$ 60$
Included$ 128$ 91$
Resuscitation$attempts$ 128$ 91$
Area$with$highest$incidence$of$
OHCA$

Salmya$ AlJFarwanya$and$Khitan$

Peak$time$of$OHCA$ 8.00J11.59$hrs$ 8.00J11.59$hrs$$
2.$DispatchJassisted$CPR:$ $ $
a.$OHCA$Recognition$Rate$
(%)$

16(12.5)$ 15(15.5)$

b.$CPR$instruction$Rate(%)$ 13(10)$ 3$(3)$
c.$%$of$recognised$OHCA’s$
that$received$CPR$instructions$

81%$ 20%$

c.$Bystander$Demographic$ $ $
i.$Caller$ 97%$civilians$ 95%$civilians$
ii.$Gender$ 91%$males$ 83%$males$
ii.$Nationality$ 62%$Kuwaiti$ 57%$Kuwaiti’s$
3.$Patient$variables$ $ $

a.$Age$(category)$ 70+$years$(45%)$$ 50J70$years$(45%)$
$

b.$Gender$(%)$ $ $
i.$Male$ 79$(62)$ 63$(69)$
ii.$Female$ 49$(38)$ 29$(31)$
c.$Nationality(%)$ $ $
i.$Kuwaiti$ 63(49)$ 34$(37)$
ii.$NonJKuwaiti$ 65$(51)$ 57$($63)$
d.$Comorbidities(%)$ 19(32)$ 26(28)$
e.$Location(%)$ $ $
i.$Home$ 83(65)$ 69(76)$
ii.$Public$ 11%$(14)$ 20$(22)$
f.$Witnessed$ 14$(11)$ 8$(9)$
ii.$NonJwitnessed$ 29$(23)$ 35$(38)$
g.$ECG$rhythm$(%)$ $ $
i.$Shockable$ 1(.8)$ 0$
ii.$NonJshockable$ 38$(30)$ 17(19)$
iii.$Unobtainable$ 89$(69)$ 74$$(81)$
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Domains+(elements)+
(1+June+–+31+December+2017)+

Hawali+post[
intervention+group+
(1+June+–+31+
December+2017)+

Al[Farwanya+control+group++
(1+June+–+31+December+
2017)+

4.Resuscitation$Factors$ $ $
a.$Response$Time$(mean)$ 9$min$ 9$min$
b.$Defibrillation$time$ N/A$ N/A$
c.$BLS$(CPR+$defibrillation)$
(%)$

128(100)$ 91(100)$

d.$ALS$(CPR+$defibrillation$
adrenaline)$(%)$

7(5.5)$ 3(3)$

f.$Targeted$temperature$
management$(TTM)$

N/A$ N/A$

4.$Outcomes$ $ $

a.$Bystander$CPR$rate$(%)$ 15(12)$$ 4(4)$$
$

b.$Return$of$spontaneous$
circulation(%)$

2$(1.6)$$ 4$(4)$$
$

c.$Survival$event(%)$ 2$(1.6)$ 4$(4)$

d.$SurvivalJto$3o$days$(%)$ 1(.8)$$ 1$(1)$$
$

!

Dispatch!during!the!period!from!1!June!–!31!December!2017!!

!

i.!OHCA!recognition!

$

In$the$postJintervention$group,$the$number$of$correctly$recognised$OHCA$cases$were$(16),$

non$recognised$(112)$and$$the$incorrectly$recognised$were$(3).$This$makes$OHCA$recognition$rates$

(12.5%),$ false$positive$ (2.3%)$and$ false$negative$ (87%).$None$of$ the$ recognised$OHCA$cases$

survived$to$30$days.$In$relation$to$the$incorrectly$diagnosed$cardiac$arrests$(false$positive),$none$

of$ the$call$ taker$gave$CPR$ instructions.$Thus,$ the$effects$of$unnecessary$DACPR$could$not$be$

evaluated.$

$

In$ control$ group,$ the$ number$ of$ recognised$ OHCAs$ (15),$ non$ recognised$ (76)$ and$

incorrectly$recognised$(2).$This$makes$OHCA$recognition$rates$(15.5%),$false$positive$(2%)$and$

false$negative$(83%).$Again$ in$the$ incorrectly$diagnosed$cardiac$arrests$(false$positive),$none$of$

the$ call$ taker$ gave$ CPR$ instructions.$ Thus,$ the$ effects$ of$ unnecessary$ DACPR$ could$ not$ be$

evaluated$

$
+
+



! ! !

!

! 324!

+
+
TableXVI.2+Incorrectly$diagnosed$OHCA$arrests$by$interventional$call$takers$during$the$postJintervention$period$(1$June$
–$31$December$2017)$

Date$
Case$
No,$ Code$

Caller$
Nationality$ Caller$

Caller$
gender$ Area$ Location$

On$field$EMS$
personnel$
diagnosis$

Call$taker$
instructions$

13.07.17$ 69$
Cardiac$
arrest$ Kuwaiti$ Civilian$ Male$ Hawali$ Home$

Pulmonary$
oedema$ None$

27.09.17$ 169$
Cardiac$
arrest$ Kuwaiti$ Civilian$ Male$ Jabrya$ public$

.$general$
weakness$ None$

28.05.16$ 244$
Cardiac$
arrest$ NonJKuwaiti$ Civilian$ Male$ Hawali$ Public$ $Convulsion$

Patient$
refuse$
transfer$

21.09.17$ 39$
Cardiac$
arrest$ Kuwaiti$ Civilian$ Male$

AlJ
Farwanya$ Public$ Chest$pain$ None$

23.09.17$ 302$
Cardiac$
arrest$ NonJKuwaiti$ Civilian$ Male$ Khitan$ Home$ Hysterical$ None$

$

!

ii.!!!Common!codes!for!OHCA!

!

More$over$Dispatch$in$the$period$from$1$June$–$31$December$2017,$the$most$commonly$used$code$

to$describe$OHCA$was$ “Syncopy”$ in$ the$postJintervention$group$ (51%)$and$control$group$ three$

(40%).!

iii.Bystander!Demographic!

$

18%$(3)$had$previous$knowledge$of$CPR.$

$

TableXVI.3$Demographics$of$ callers$with$previous$ knowledge$of$CPR$versus$OHCA$outcomes$
during$the$postJintervention$period$(1$June$–$31$December$2017)$

Date$ Caller$
Nationali
ty$ Gender$

Provinc
e$ Rhythm$ ROSC$ Survival$

16.11.1
7$ Civilian$ Kuwaiti$ Female$ Hawali$

Unobtainabl
e$ NO$

pronounced$dead$in$
A&E$

20.11.1
7$ Civilian$ Kuwaiti$ Male$ Hawali$

Unobtainabl
e$ NO$

pronounced$dead$in$
A&E$
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16.12.1
7$ Civilian$ Kuwaiti$ Male$ Hawali$

Unobtainabl
e$ NO$

pronounced$dead$in$
A&E$

$

ii.! Challenges!!

!

There$ were$ two$ types$ of$ challenges$ during$ post$ intervention$ periodG$ preJdefined$ common$

challenges$and$novel$ challenges.$Novel$challenges$have$been$previously$discussed$ in$ chapter$

four,$ and$ here$we$ disclose$predefined$ challenges.$Only$ 9%$ (19)$ of$OHCA$ cases$ experienced$

common$challenges$during$1$June$–$31$December$2017.$The$ researcher$collected$the$data$on$

these$challenges$by$reviewing$OHCA$cases,$audio$recording$and$writing$notes$on$the$electronic$

files$of$the$call$takers$(see$Table$XVI48).$The$most$common$DACPR$challenges$were$procedural$

barriers$65%$(13):$the$caller$physically$not$at$the$scene$(6$cases)G$the$call$taker$took$the$OHCA$call$

details$from$the$directory$of$Ministry$of$the$Interior$(not$from$the$caller)(5)G$technical$issues$(1)G$and$

language$barrier$ (1).$The$ instructions$ regarding$handling$a$caller$who$ is$not$at$ the$scene$were$

given$during$the$intensive$DACPR$day$course.$These$instructions$include$taking$the$number$of$the$

person$at$the$scene$and$calling$him/her.$However,$the$interventional$call$takers$did$not$follow$the$

study$protocol$ in$these$cases.$Nevertheless,$ there$were$only$a$few$challenges$ in$ implementing$

DACPR,$which$did$not$explain$the$low$rate$of$practising$DACPR$by$the$interventional$call$takers.$

!
Table+XVI.4$The$identified$DACPR$challenges$in$Kuwaiti$EMS$from$1$June$–$31$December$2017$

Barriers! Number!of!Cases.!
1.Personal!barrier! !

a.!Non,cooperative!caller! 2!

b.!Panicking!caller! 2!

c.!Positioning!difficulty! 1!
2.Procedural! !

a.!Language!barrier! 1!

b.$$Caller$physically$not$at$the$scene! 6!

c.!Technicality! 1!
d.$Call$details$from$the$directory$of$

Ministry$of$the$Interior! 5!
3.CPR$knowledge! !

a.!Breathing! 1!
Total! 19!

!

iii.! Cost!

Similar$to$implementation$period$there$was$minimal$amount$of$financial$cost.$Mostly$spent$on$

printing$protocol$and$training$material.$

$
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+
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Personal$feedback:$
(Shift$D)$
A.$ (18Jtrained$call$taker)$
B.$ 38$OHCA$cases.$8$cases$were$correctly$recognised$only$two$received$CPR$
instructions$the$other$audio$record$need$to$be$reviewed.$$

C.$ Review$of$OHCA$cases$recognition$from$Hawali$and$Farwanya$provinces$from$
May$to$September$2017.$

$
Name$ Total$

numbe

r$of$

cases$

seen$

Number$

of$correct$

cases$

(Cardiac$

arrest$or$

death$
suspicion

)$

Most$

frequent$

Misdiagnos

is$

Time$

of$

trainin

g$

April$ May$ June$ July$ Aug$ Sept$ Oct$ No

v$

Area$of$

improvem

ent$

XXXX$ 2$ $ $ May$ $ $ $ $

$

$ Cancerou$

tumor$(180)$

13.09.17$

Syncopy$

(332)15.10.1

7$

$

$ Case$

(332)$was$

reported$

by$a$nurse$

from$

farwanya$

clinic.$Can$

not$be$

filed$for$

call$taker$

diagnosis.$

XXXX$ 4$ 0$ Syncopy$ May$ $ 1Hypertension**(3

6)$

25.05.17$syncopy$

(314)$

24.05.17$

$Resp.$

distress(304)$

24.05.17$

0$ 0$ 0$ asphaxia$

(62)$

30.09.17$

$ $ You$

always$

take$the$

patient$

primary$

complaint$

and$

address$

and$you$

do$not$

confirm$

loss$of$
response$

or$

presence$

of$

breathing.$

You$have$

missed$3$

cases$

soon$after$

your$

training.$

Be$aware$

of$the$

syncoped$

terminolog

y.$When$a$

caller$

state$that$

the$patient$

is$

syncoped$
,it$mens$

he$is$not$

conscious

.$You$

need$to$

check$

response$

and$

precense$
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of$normal$

breathing$

if$both$

absent$

give$

hands$

only$CPR$

instruction$
per$

DACPR$

protocol.$

September$cardiac$arrest$was$asphyxia$so$

I$assume$$it$was$abnormal$breathing.$
again$should$be$checked$for$response.$No$

response$no$normal$breathing$+>$it$is$an$

arrest$and$you$should$give$hands$only$

CPR$instruction$

$

XXXX$ 1$ $ $ May$ $ syncopy$$

(97)$

20.05.17$

$ 0$ $ $ $ $ Be$aware$

of$the$

syncoped$

terminolog

y.$When$a$

caller$

state$that$

the$patient$

is$

syncoped$

,it$mens$

he$is$not$

conscious
.$You$

need$to$

check$

response$

and$

precense$

of$normal$

breathing$

if$both$

absent$

give$

hands$

only$CPR$

instruction$

per$
DACPR$

protocol.$

XXXX$ 5$ Pro$QA$ syncopy$ Feb.$ $ Syncopy$(221)$

20.05.17$

$

$ $ 1$fall$in$

(327)15.07.1

7$

$

Syncopy$(4)$

10.09.17$

$

$

Pro$QA$(81)$

25.09.17$

Syncopy$

(287)29.09.1

7$

On$leave$ $ You$have$misdiagnosed$one$case$on$May:$

Cardiac$arrest$(244)**$

28.05.17$

the$patient$had$convulsion.$He$is$alive$and$

no$harm$was$inflected.$You$also$managed$$

Pro$QA$(78)$

19.07.17$

very$well.$

You$

confirmed$

the$arrest$
and$gave$

Pro$QA$

instruction

s.$You$

need$to$

use$the$

cardiac$

arrest$icon$

instead$of$

Pro$QA.$

September$cases$$Please$note$that$when$

a$caller$state$that$the$patient$is$syncoped,$

It$means$that$he$lost$consciousness$and$

you$should$proceed$to$checking$response$
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and$normal$breathing$if$not$present$is$n$

arrest$and$you$should$give$hands$only$

CPR$instruction$

$

Excellent$

recognition$

please$

cardiac$arrest$

diagnosis$

icon.$$

$

XXXX$ $ $ $ May$ $ $ $ 0$ $ $ Chest$pain$

(49)$$

20.10.2017$

$ The$caller$

clearly$

stated$that$

his$father$

is$“tired”.$

The$call$

taker$only$

took$the$

address$,$

name.$
and$took$

the$

number$

from$the$

ministry$f$

interior$

and$made$

up$that$he$

complaint$

from$

‘chest$

Pain’$

XXXX$ 1$ $ $ Feb.$ $ $ $ $ Upper$

airway$

obstruction$

(326)$

13.08.17$

0$ 0$ $ The$

patient$

was$

diagnosed$

as$cardiac$

arrest.$

When$

there$is$

abnormal$

breathing$

make$sure$

to$check$

response$

if$the$

patient$is$

not$
responsiv

e$=>$it$is$

an$arrest$

and$give$

CPR$

instruction

.$Even$if$

you$

though$it$

was$

chocking$

the$patient$

is$

unconciou

s$so$you$
should$

give$CPR$

instruction

.$We$

expect$a$

lot$from$

you$Bader$

you$are$

one$of$our$

excellent$
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employee

s.$

XXXX$ $ $ $ May$ $ $ $ 0$ 0$ $ 0$ $ $

XXXX$ri$ 5$ 2$(death$

suspicion$

was$

diagnose

d$in$both)$

$ May$ $ Respiratory$

distress$(336)$

24.05.17$

$

Death$

suspicio

n$(276)$

21.06.1

7$

Falling$in$

(355)$

27.07.17$

$

$ Syncopy$

(131)$

09.09.17$

$

Death$

suspicion$

(249)$

09.09.17$

0$ $ Please$do$

not$use$

death$

suspicion$

and$

proceed$

to$

confirming$

the$arrest$

and$giving$

CPR$

instruction

s.$Also$

note$that$

when$a$
caller$

state$that$

the$patient$

is$falling$

in,$It$

means$

that$he$

lost$

conscious

ness$and$

you$

should$

proceed$

to$

checking$

response$
and$

normal$

breathing$

if$not$

present$.it$

is$n$arrest$

and$you$

should$

give$

hands$

only$CPR$

instruction

.$

Do$not$

use$death$

suspicion$

unless$

one$of$the$

next$is$

stated:$
brain$is$

out,patient$

is$charred,$

run$over,$

head$is$

deJ

attached$

from$he$

rest$of$the$

body.$

Otherwise$

it$is$a$

cardiac$

arrest$and$

you$
should$

give$CPR$

instruction

.$
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XXXX$ 0$ $ $ May$ $ $ $ $ $ $ 0$ $ $

XXXX$(1$

case$very$

poor$

performanc

e$and$the$

other$poor$

performanc

e)$

2$ $ $ May$ $ $ $ $ 0$ $ Chest$pain$

(84)$3.10.17$

Falling$in$

(39)$

12.10.17$

$ Case$84.$

Took$the$

case$

detailes$

and$

diagnosis$

from$the$

ministry$of$

interior$

and$did$
not$call$or$

speak$to$

public$

(bystande

r)$to$

confirm$

the$arrest$

or$

complaint.$

Case$39.$

The$wife$

stated$her$

husband$

fill$in$the$

toilet$and$

not$

respondin

g.$You$

took$

medical$
history$

address$

and$sent$

an$

ambulanc

e.$No$

confirming$

the$arrest$

and$not$

giving$

CPR$

instruction

s.$

XXXX$ 2$ $ $ Aug$ $ $ $ $ Falling$in$

(302)$

08.08.17$

respiratory$

distress$(11)$

25.08.17$

$ 0$ $ You$have$

missed$

two$cases$

one$

before$the$

training$

and$one$

after$the$

training.$

The$case$

on$the$

25.08.17$

was$

difficult.$

The$
patient$

was$

connected$

to$a$

ventilating$

machine$

and$

bedridden

.$Do$not$

be$thrown$

off$with$

this$

complex$

scenario.$

Always$
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check$

response$

in$

abnormal$

breathing.$

If$no$

response$

or$unsure$
then$it$

cardiac$

arrest$and$

give$

hands$

only$CPR$

instruction

s$on$the$

bed$lying$

supine.$

XXXX$ 2$ Cardiac$

arrest$

$ Aug$ $ $ Cardiac$

arrest$

(177)$

17.06.1

7$

$

$ 0$ Shock$(329)$

05.09.17$

0$ $ Welldone!$

You$have$

recognize
d$one$

cardiac$

arrest$

before$the$

training$in$

farwanya$

on$June$

and$we$

wish$you$

always$

proceed$

to$giving$

CPR$

instruction

s.$Keep$
the$good$

work.$

Septembe

r$field$

personal$$
diagnosed$

the$case$

as$death$

on$

arrival.Cal

l$from$

nurse$at$

farwanya$

clinic.$you$

are$

excused$

for$not$

recognisin

g$the$

arrest.$the$

nurse$
should$

have$

known.$

XXXX$i$ 1$ $ $ May$ Falling$

in$(113)$

30.04.1

7$

0$ 0$ 0$ 0$ $ 0$ $ Missed$1$

case$

before$

training.$

note$that$

when$a$

caller$

state$that$

the$patient$
is$falling$

in,$It$

means$

that$he$

lost$

conscious
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ness$and$

you$

should$

proceed$

to$

checking$

response$

and$
normal$

breathing$

if$not$

present$.it$

is$n$arrest$

and$you$

should$

give$

hands$

only$CPR$

instruction

.$

XXXX$ 2$ $ $ Augus

t$

Heart$

failure$

(50)$

15.04.1

7$

$ $ $ Syncopy$

(214)$

16.08.17$

$ 0$ $ You$have$

missed$2$

cases$

before$the$

training.$

Do$not$

use$the$

heart$

failure.$It$

needs$a$

physician$

to$

diagnose$

a$heart$

filure.$If$no$

response$
and$

abnormal$

breathing$

=>$its$an$

arrest$and$

give$CPR$

instruction

s.$

XXXX$

(warning)$

2$ $ $ Aug$ $ $ Heart$

blood$

vessel$

trauma$$

(77)$

08.06.1

7$

$ 0$ $ Syncopy$

(319)$

15.10.17$

$ OCT$319)$

The$caller$

tells$you$

fell$down$$

in$the$
living$

room$and$

he$has$

cardiac$

problem$

and$not$

breathing$

and$$you$

just$took$

address$

and$send$

ambulanc

e.$No$

CPR$

instruction$
was$given$

XXXX$ 2$ 1$ 1$ Aug$ $ $ $ $ Death$

Suspicion$

(336)$

24.08.17$

Syncopy$

(159)$

29.09.17$

0$ $ Good$

recognitio

n!$

Please$

use$

cardiac$

arrest$

diagnosis.$

and$
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proceed$

to$CPR$

instruction

s.$

Audio$not$

reviewed.$

Please$note$that$when$a$caller$state$that$

the$patient$is$syncoped,$It$means$that$he$

lost$consciousness$and$you$should$

proceed$to$checking$response$and$normal$

breathing$if$not$present$is$n$arrest$and$you$

should$give$hands$only$CPR$instruction$

$

XXXX$

(warning)$
5$ 1$ $ Feb$ $ $ $ $

Cardiac$

arrest$

(179)$

23.07.17$

(farwany

a)$

Syncopy$

(294)$

04.08.17$

falling$in$(42)$

09.08.17$

Diabetes$

millutis(204)$

25.09.17$

Syncopy$

(79)$

19.10.17$

$ The$caller$clearly$stated$my$mother$“fill$

down”$did$not$ask$about$response$nor$

breathing.$Took$details$from$ministry$of$

interior$employee.$

XXXX$ 4$ 1$(death$

suspicion

)$

$ Aug$ $ $ $ $ Hypoglycemi

a$

(235)$

29.08.17$

respiratory$

distress$

(170)$

15.08.17$

syncopy$

(229)$

21.08.17$

Death$

suspicion$

(295)$

28.09.17$

0$ $ You$

missed$3$

cardiac$

arrest$

cases$2$

before$the$

training$

and$1$

after$the$

training.$

We$

reviewed$

the$audio$

of$case$
(235)$and$

although$it$

was$under$

your$

name$and$

Naser$al$

esbee’e$

took$the$

call$not$

you.$This$

going$in$

your$

assessme

nt$and$you$

need$to$
Please$

make$sure$

that$you$

log$in$and$

out$only$

during$

your$use.$

Be$aware$

of$the$

caller$

terminolog

y$

syncoped$

mean$lost$

conscious
ness$and$

you$

should$

check$

normal$

breathing$

then$give$

hands$

only$CPR$
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$

$
$
Best$employee$on$this$shift$(based$on$recognition$and$workload)$
1.$XXXX.$
$
$
Potential$employees:$
1.$ XXXX$$
2.$ XXXX$

instruction

.Do$not$

use$death$

suspicion$

unless$

one$of$the$

next$is$

stated:$
brain$is$

out,patient$

is$charred,$

run$over,$

head$is$

deJ

attached$

from$he$

rest$of$the$

body.$

Otherwise$

it$is$a$

cardiac$

arrest$and$

you$

should$
give$CPR$

instruction

.$

XXXX$ 1$ $ $ No$ $ $ $ $ $ Convulsions$

(86)$

06.09.17$

0$ $ The$

onfield$

EMS$

personal$

as$$

Cardiac$

arrest.$

Check$

response$
and$

normal$

breathing$

for$every$

case.$

XXXX$ 1$ $ $ $ $ $ $ $ $ Falling$in$$

(338)$

17.09.17$

0$ $ On$field$EMS$personal$diagnosed$it$as$

cardiac$arrest$$Please$note$that$when$a$

caller$state$that$the$patient$fill$down,$It$

means$that$he$lost$consciousness$and$you$

should$proceed$to$checking$response$and$

normal$breathing$if$not$present$is$n$arrest$

and$you$should$give$hands$only$CPR$

instruction$

$

XXXX$ 1$ $ $ No$ $ $ $ $ $ Syncpy$

(330)$

17.09.17$

0$ $ On$field$EMS$diagnosed$the$case$as$

cardiac$arrest.$Please$note$that$when$a$
caller$state$that$the$patient$is$syncoped,$It$

means$that$he$lost$consciousness$and$you$

should$proceed$to$checking$response$and$

normal$breathing$if$not$present$is$n$arrest$

and$you$should$give$hands$only$CPR$

instruction$

$
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3.$ XXXX$
+
+
+
+
+
+
+
+
+
+
+
+
(Appendix.+XXI)+Call+taker+work+assessment+sheet+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+
+
+
+
+
+
 Name Sh

ift 

Trai

ned 

Feb March April May June July August Sept Oct 

 OHCA 

cases 

           

    Diagn

osed 

Mis

sed 

Diagn

osed 

Mis

sed 

Diagn

osed 

Missed Diagn

osed 

Missed Diagn

osed 

Missed Diagn

osed 

Miss

ed 

Diagn

osed 

Miss

ed 

Diagn

osed 

Mis

sed 

Diagn

osed 

Mis

sed 

1 MXXX 

Axxxx 

A Not 

train

ed 

   

 

      

 

Fall in         

2 Axxxx 

Axxx 

C Not 

train

ed 

     1 (Resp. 

distress) 

            

3 Axxxx 

Axxxx 

A Not 

train

ed 

     1 

(syncopy

) 

            

4 Axxxxxx 

Hxxxxxx 

B Trai

ned 

     1 

(syncopy

) 

 1 (syncopy)           

5 Txxxxx 

Axxxxxx 

C Trai

ned 

     1 

(syncopy 

            

6 NxxxxxMx

xxxxx 

D Not 

train

ed 

     1 

(hyperte

nsion) 

            

7 AxxxxAxx

xx 

D Not 

train

ed 

     1 

(asphaxi

a 

   1 Fall in 

1 heart 

        

8 KxxxxxxA

xxxxxx 

D Trai

ned 

     1(syncop

y 

            

9 AxxxxHxx

xx 

B Trai

ned 

     1 (heart) 1 

(RTA) 

           

1

0 

Axxxxxx 

Axxxxxx 

A Not 

train

ed 

     3 

(Syncop

y) 

 1 (syncopy)           

1

1 

ExxxxxxA

xxxxx 

A Not 

train

ed 

     1 

(syncopy 

            

1

2 

Oxxxx 

Sxxx 

B Not 

train

ed 

     1(syncop

y) 

            

1

3 

MxxxxxAx

xxx 

B Trai

ned 

     1 

(syncopy 

   1 

Syncopy 
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1

4 

AxxxxxxA

XXXX 

D Not 

train

ed 

     1 

(respirat

ory 

Distress) 

 1 (fall in)           

1

5 

Mxxxx 

Axxxxx 

B Not 

train

ed 

     1 

(vertigo 

            

1

6 

Axxxx 

Axxxxx 

D Not 

train

ed 

     1 (heart 

& blood 

vessel 

trauma 

            

1

7 

Txxxxxxxx

x 

C Trai

ned 

    1 

(Death 

suspic

ion) 

    1 Fall in         

1

8 

AxxxxxAx

xxxx 

D Trai

ned 

       Diagnosed 

CA but it 

was 

convulsion 

          

1

9 

Axxxx 

exxx 

C Not 

train

ed 

       2 (syncopy)   2 

Syncopy 

        

2

0 

SxxxxAxxx A Not 

train

ed 

       1 (syncopy)           

2

1 

Sxxxxaxxx  Not 

train

ed 

       1 (Resp. 

Distress) 

          

2

2 

XXXX B Not 

train

ed 

      1 

(Death 

suspic

ion) 

1(syncpoy  2 

syncopy 

        

2

3 

Axxxxxvxx

x 

B Not 

train

ed 

       1 (syncopy           

2

4 

Axxx 

axxxx 

B Not 

train

ed 

       1 (general 

weakness) 

          

2

5 

AxxxxxAx

xxx 

C Trai

ned 

       1 

Respiratory 

distress 1 

fall in 

          

2

6 

XXXX D Trai

ned 

       1 (syncopy)           

2

7 

XXX A Trai

ned 

       1(asphaxia)  1 

Respirat

ory 

distress 

        

2

8 

XXX C Trai

ned 

        1 Syncopy           
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2

9 

XXXX  Not 

train

ed 

       Fall in           

3

0 

XXXXX D Not 

train

ed 

       1 

Respiratory 

distress 

 Syncopy         

3

1 

XXXXX D Trai

ned 

       1 (fallin           

3

2 

XXXXX D Trai

ned 

       1 (syncopy)           

3

3 

XXXXXX C Not 

train

ed 

       1 

(convulsion

) 

          

3

4 

XXXXXX B Not 

train

ed 

       1 (syncopy)  Respirat

ory 

distress 

        

3

5 

XXXXXX  Not 

train

ed 

       1 (syncopy)   1 

syncopy 

        

3

6 

XXXXXX C Not 

train

ed 

       1 (change 

catheter 

          

3

7 

XXXXXX D Trai

ned 

       3(1Hyperte

nsion,1 

syncopy,1 

Resp. 

distress) 

          

3

8 

XXXXX  Trai

ned 

          1 

Syncopy  

        

3

9 

XXX A Trai

ned 

                  

4

0 

XXXX A Trai

ned 

                  

4

1 

XXXXX A Trai

ned 

         1 

Tachyca

rdia 

        

4

2 

XXX D Trai

ned 

                  

4

3 

XXXXX A Trai

ned 

                  

4

4 

XXXXX A Trai

ned 

                  

4

5 

XXXXX A Trai

ned 

         1 Death 

suspicio

n 1 

Syncopy 

        

4

6 

XXXX B Trai

ned 

                  

4

7 

XXXX B Trai

ned 
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4

8 

XXXX B Trai

ned 

                  

4

9 

XXXX B Trai

ned 

                  

5

0 

XXXX B Trai

ned 

                  

5

1 

XXXX D Trai

ned 

                  

5

2 

XXXXX D Trai

ned 

                  

5

3 

XXX D Trai

ned 

                  

5

4 

XXXXX D Trai

ned 

                  

5

5 

XXXX D Trai

ned 

                  

5

6 

XXXX C Trai

ned 

                  

5

7 

XXXX C Trai

ned 

                  

5

8 

XXXXX C Trai

ned 

                  

5

9 

XXX C Trai

ned 

                  

6

0 

XXXX C Trai

ned 

                  

6

1 

XXXXX B Trai

ned 

         1 Fall in         

6

2 

xxxxx C Trai

ned 

        1 

Cardia

c 

arrest 

         

6

3 

xxxx  Not 

train

ted 

         Respirat

ory 

Distress 

        

6

4 

XXX  Not 

train

ed 

         1 Fall in         

6

5 

XXX A Not 

Trai

ned 

         1 

Syncopy 

        

6

6 

X XX B Not 

train

ed 

         1 

syncopy 

        

6

7 

XXX   Not 

train

ed 

         1 

Syncopy 
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6

8 

XXXX A Not 

Trai

ned 

         Heart         

6

9 

XXX  Not 

Trai

ned 

         1 

Syncopy 

        

7

0 

XXX A Not 

Trai

ned 

         1 

syncopy 

        

7

1 

XXXX C Not 

train

ed 

         1 

syncopy 

1 Fall in 

        

7

2 

XXXXX C Not 

Trai

ned 

         1 

syncopy 

        

7

3 

XXXXX  D Not 

train

ed 

                  

 
Notes: 
Yellow highlights mean case dates are after DACPR intensive day course  and trained  call 
takers(17-20 May2017). 
Trained 40 not trained are 33 
Not trained are managing most of the calls in May and June 2017 
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
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+
+
+
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+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+
+
+
+
+
+
+
(Appendix.+XXII+)+Supervisor+shift+monitoring+sheet.+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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$$$$$$$$$$$$$$$$$$$$
$
$
$$$$ $ $ $$$$Shift’s+Supervisor+reporting+
$
The$following$figures$are$based$on$Kuwait$EMS$Audit$department$Out$of$hospital$cardiac$arrest$
report$2013:$
$

o$ Expected$workload$Approximately$10$cases$per$week.$More$specifically$From$Hawali$province$1$
case$a$day. 
 

o$ Time$of$the$day:$High$peak$1J2$pm$and$lowest$peak$11$pm.$Not$equally$distributed$across$the$day.$
$

$
o$ Month:$Highest$rate$in$December$and$the$lowest$rate$in$July.$
$

Supervisor$$Objective.$
$
To$ensure$that$his$shift$recognize$at$least$1$OHCA$case$a$day$and$give$HandsJ$only$CPR$
instruction$according$to$DACPR$protocol$
$
Method$
$
At$least$one$of$the$call$takers$should$submit$one$DACPR$sheet$to$the$shift$supervisor.$$The$
supervisor$should$sign$in$each$case$in$the$Dispatch$room$monitoring$table.1$The$supervisor$
should$then$hand$in$the$DACPR$sheets$to$the$Dispatcher$chief$office.$The$dispatcher$chief$will$
hand$it$to$the$researcher$and$the$Dispatch$instructor.$
The$researcher$and$the$Dispatch$instructor$will$assess$the$outcomes$of$each$submitted$OHCA$
call:$
$i.$Active$component$(OHCA$recognition$and$Hands$only$CPR$instructions):$this$is$by$listening$to$
the$audio$record$of$this$call$and$audio$record’s$monitoring$sheet.$
ii.$Correct$Diagnosis:$Reviewing$the$outcome$of$this$call$via$matching$its$serial$number$in$the$
computer$system.(correct$diagnosis,$incorrect$diagnosis)$
iii.$Primary$and$secondary$outcomes:$on$field$EMS$personal$patient$report$forms$and$Hospital$
records.$
Date$ Shift$ Shift$Supervisor$ Call$taker$ Signature$

$ A$ $ $ $

$ B$ $ $ $

$ C$ $ $ $

$ D$ $ $ $

$ A$ $ $ $

$ B$ $ $ $

$ C$ $ $ $
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$ D$ $ $ $

$ A$ $ $ $

$ B$ $ $ $

$
Feedback$will$be$given$to$Dispatcher$chief$and$Shift$supervisors.$
+
+
+
+
+
+
+
+
+
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+
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+
+
+
+
+
+
+
+
+
+
+
+
(Appendix.+XXIII)+Call+taker+Quality+assurance+form.+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
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Operation+Unit+
Emergency+call+division+

Call+taker+Quality+assurance+form+
 

Call$taker$name:$_________________$$$Shift:______$$$$$$$$$$$$

Evaluator$Name:$_________________$$$Case$No:$_____$$$$$$Date:___/_____/____$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
Time:________pm/$am$$$$$$$

Number$of$calls$taken$by$this$call$taker$from$the$$

start$of$the$shift$to$this$time(workload)$:___________$

Evaluative$

sections$

$ Yes$ No$ Correctly$ *Performance$

level$Yes$ No$

1.$Proper$

identification$

a.$The$call$taker$is$logged$in$with$his$

own$username.$

$ $ $ $ $

2.Greetings$

(less$than$10$

seconds)$

a.$Call$taker$stated$his$name$and$

agency.$

$ $ $ $ $

b.$Call$taker$stated$“How$can$I$help$

you?”$

$ $ $ $ $

3.Case$Entry$

(less$than$40$

seconds)$

*Time$elapsed$

from$the$start$of$

the$call:$

$

______________$

a.$The$call$taker$took$the$address$of$

the$incident.$

$

$ $ $ $ $

b.$The$call$taker$took$the$name$and$

the$phone$number$caller$in$a$timely$

fashion.$

$

$ $ $ $ $

4.$Role$out$

Cardiac$arrest$

a.$Did$the$call$taker$ask$if$the$patient$

awake?$$

$

$ $ $ $ $

Backgro

und$

P

ro
Q

A$

DACPR$

course$

trained$

Not$

traine
d$

Nurse$ $ $ $

EMT$ $ $ $

Parame

dic$

$ $ $
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(less$than$20$

seconds)$

Time$elapsed$

from$the$start$of$

the$call:$

$

$

(If$it$is$a$case$of$

cardiac$arrest$skip$

5./6.$And$proceed$

to$7.1$section$

please)$

b.$Did$the$call$taker$ask$if$the$patient$

is$breathing$normally?$

$ $ $ $ $

c.$Did$the$call$taker$ask$about$the$

patients$age?$

$ $ $ $ $

5.Cheif$complaint$

selection$

$

a.$Did$the$call$taker$ask$"tell$me$

exactly$what$happened?”$

$

$ $ $ $ $

b.$Did$the$call$taker$select$the$

correct$chief$complaint?$

$

$ $ $ $ $

6.$Key$question$ a.$Did$the$call$taker$follow$Pro$QA$

key$question$protocol?$

$

$ $ $ $ $

b.$Did$the$call$taker$asked$relevant$

question$to$the$case?$

$ $ $ $

7.$Pre$arrivalJ

Instruction$

section.$

$

$

$

$

a.The$instructions$are$not$

indicated($dangerous$situation$to$the$

caller.)$

$ $ $ $ $

Instructions$indicated:$

Did$the$call$taker$state’$An$

ambulance$is$being$dispatched,$but$I$

$ $ $ $ $



! ! !

!

! 356!

$

$

$

$

$

need$you$to$stay$on$the$line$to$help$

the$patient.’$

The$call$taker$gave$instruction$

perG(Pro$QA$protocol/$DACPR$

training$course/$no$specific$

guideline.)$

$ $ $ $ $

The$call$taker$selected$the$right$

instruction$for$the$case.$
$ $ $ $ $

Comments:$

$

$

7.1$Cardiac$arrest$

instructions:$

(awake$no,$breathing$
normally$no)$

$

(Breaths$instructions$
should$only$be$given$
in:$

Children$drowning,$

suicide,$intoxication$$

and$traumatic$cardiac$

arrests$

$

(1st!chest!compression!
should!be!with!in!120!

seconds!from!the!call)$

a.$Correct$positioning$of$patient$

(lying$on$the$floor$$on$his$back).$

$

$ $ $ $ $

b.The$call$taker$asked$the$caller$to$

“$place$the$palm$of$his$right$hand$on$

the$center$of$the$chest.$place$his$left$

hand$on$it.$Straighten$the$elbow$and$

push$hard$and$count$1,2,3……100.$$

*(did$the$call$taker$use$the$

momintrome$to$count)__________$

$

$ $ $ $ $

c.$The$call$taker$asked$him$if$any$

other$bystander$is$with$him$to$help.$
$ $ $ $ $
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d.$The$call$taker$is$reassuring$the$

caller$continuously$

$

$ $ $ $ $

e.$Barriers$to$instruction$exist:$

caller$refused/$language$barrier$

line$disconnect/panic$caller/$

positioning$difficulty$

Comments:$

$

$

$

$

8.Customer$

service$section$

a.$Displays$professional$

manner(speak$clearly$and$listen$

attentively)$

$ $ $ $ $

b.$Controls$conversation$ $ $ $ $ $

c.Reassures$caller$ $ $ $ $ $

d.Uses$calming$techniques$when$

appropriate$

$ $ $ $ $

e.Kept$the$phone$call$for$appropriate$

period$of$time.$

$ $ $ $ $

f.$kept$supporting$documents$

($DACPR$protocol$or$EMD$cards)$

$ $ $ $ $

9.Cross$check$on$

field$EMS$

personal$

diagnosis$in$the$

system$

(This!step!should!be!
done!with!in!12!hours!

from!the!call!to!ensure!

data!entry)$

The$call$taker$diagnosis$matches$the$

on$field$EMS$personal.(label$exceed)$

The$call$taker$diagnosis$matches$the$

on$field$EMS$personal$to$some$

extent.$(label$satisfactory)$

The$call$taker$doss$not$diagnosis$

matches$the$on$field$EMS$personal.$

(label$unsatisfactory)$

$ $

*Performance$level:$
Exceed:$complaint$with$protocol$($yes$correctly$been$marked).$
Satisfactory:$not$fully$compliant$to$protocol$(yes$and$incorrectly$been$marked)$
Unsatisfactory:$not$compliant$(no$and$in$correctly$been$marked)$
Over+all+performance:+
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1.Count$the$total$number$of$$
Exceed$:______$$$$$$$$$$$$$$$$Satisfactory:_______$$$$$$$$$$$$$$$$$$Unsatisfactory:________$
$*Notes:$
Exceed:$7$evaluative$sections$are$labelled$with$exceed.$
Satisfactory:$4$evaluative$sections$are$labelled$with$satisfactory$and$or$only$1$unsatisfactory.$
Unsatisfactory:$if$more$than$2$evaluative$sections$are$marked$with$unsatisfactory.$
$
Over$all$performance$of$the$call$ $

Total$time$of$the$call$ $

Matched$on$field$EMS$personal$diagnosis$ YES$/$$NO$

+
Reference:+
The$International$Academy$EMD$Protocol$‘Medical$Dispatch$Case$Evaluation$Record’$Emergency$
medical$dispatch$version$13.$Courses$Scenarios. (2016)Ed.25$ 
 
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+
+
+
+
+
+
+
+
+
+
+
+
(Appendix.+XXIV.)+Monthly+Evaluation+report+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+++++++Dispatcher+Assisted+[CPR+(April+2017)+

Monthly+report+

Emergency+Unit,+Operation+Department+

+++++++Emergency+Medical+services+

++++

Results:!

!$ This$ report$ was$ written$ 2$ months$ after$ this$ observation$ segment.$ This$ is$

because$ Patient$ report$ sheets$ collection$ takes$ 6$ weeks$ and$ 1$ week$ to$ be$

matched$ wit$ operation$ unit$ data$ retrospectively.$ The$ trained$ call$ takers$ on$

DACPR$protocol$on$this$period$were$8$call$takers$only.$There$were$no$DACPR$

sheets$ submitted$ by$ the$ trained$ call$ takers$ at$ the$ end$ of$ this$ observational$

period$from$Hawaii$province$to$the$researcher.$Thus$the$Dispatcher$Instructor$

searched$Operation$Unit$electronic$files$using$the$Emergency$Medical$Priority$

Dispatch$system$(EMD)$for$all$OHCA$cases$that$activated$the$Operation$system$

during$April$2017.$This$ is$to$confirm$that$all$OHCA$cases$were$transferred$to$

the$ trained$ call$ takers.$ Table$ 9.Show$ Emergency$ Medical$ Priority$ Dispatch$

system$crosscheck$findings$for$OHCA$cases$during$the$first$postJintervention$

Observational$segments$(April$2017).$$

Trial$
numbe
r$ Date$

S
hif
t$

Cal
ler$

Caller$
Nation
ality$

Call
er$
gen
der$

Call$
Numbe
r$ Province$ Area$ Location$

Call$
Time$

Disp
atch$
Time$

Outc
ome$

EMD$
0.3.0
4.17$ A$

Nur
se$

$NonJ
Kuwaiti$ $M$ 271$

Mubarak$
Alkabeer$

alreq
aah$

Primary$
care$clinic$ 18.18$ 18.2$

Corre
ct$
diagn
osis$

$

Table$ 9.Show$ Emergency$ Medical$ Priority$ Dispatch$ system$ crosscheck$ for$ OHCA$

cases$during$first$postJ$intervention$Observational$segment$April$2017)$

$

$

!$ 1$case$was$identified$and$analyzed.$It$was$not$from$Hawali$province.$$

$

!$ Patient$ report$ sheets$ from$Hawali$ province$and$Mubarak$AlJKabeer$hospital$
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medical$ records$ have$ been$ collected$ and$ reviewed.$ Nineteen$ cardiogenic$

OHCA$cases$have$occurred$during$April$2017.$84%$(16$OHCA$cases)$were$

misdiagnosed.$The$most$common$misdiagnosis$is$Syncope$(52%$(10$cases).$

15%$of$the$OHCA$cases$was$diagnosed$as$cardiac$related$conditions$(3$case),$

yet$when$Audio$records$were$reviewed,$the$diagnosis$was$based$on$chance.$

the$call$ takers$did$not$confirm$ the$cardiac$arrest.$As$ the$caller$volunteer$ the$

heart$ related$ condition$ and$ the$ call$ taker$ wrote$ it$ down.$ Methods$ of$ Audio$

records$review$were$random$audio$review$of$5$cases$by$the$researcher$and$the$

instructor$with$the$filling$of$Audio$recording$monitoring$sheet.$(See$Appendix.$

A.)$despite$the$reasonable$mean$response$time$(10$minutes)$of$all$the$cases$in$

April$2017,$none$of$the$patients$survived.$

!$ There$were$equal$distribution$of$calls$between$ the$shifts$calls$26%$occurred$

during$shifts$D$and$C$and$21$%$during$shifts$A$and$B.$All$callers$were$civilian,$

males$(68%)$and$43%$were$Kuwaitis.$

!$ OutcomeG$None$of$the$patients$achieved$ROSC$nor$survived.$All$patients$died$

on$scene$or$during$retrieval.$

Date$
Sh
ift$$ Dispatched$as$

Call
er$

Caller$
Nationa
lity$

Call
er$
Gen
der$

Case$
Num
ber$

Respo
nse$
time$

Bysta
nder$
CPR$ Outcome$

04.04
.17$ B$ Syncopy$

Civili
an$ Kuwaiti$ M$ 154$ 0.07$ No$

Pronounced$dead$during$
retrieval$

08.04
.17$ A$ Syncopy$

Civili
an$

Non$
Kuwaiti$ M$ 34$ 0.08$ No$

Pronounced$dead$during$
retrieval$

13.04
.17$ C$ $$

Civili
an$ $$ $$ 73$ 0.05$ No$

Pronounced$dead$during$
retrieval$

13.04
.17$ C$

Respiratory$
distress$

Civili
an$ Unclear$ F$ 124$ 0.28$ No$

Resuscitation$terminated$in$
ER$

25.04
.17$ C$ Syncopy$

Civili
an$

Non$
Kuwaiti$ F$ 274$ 0.07$ Yes$ Pronounced$dead$in$A&E$

26.04
.17$ D$ Hypertension$

Civili
an$ Kuwaiti$ M$ 286$ 0.13$ No$

Pronounced$dead$during$
retrieval$

14.04
.17$ D$ Asphyxia$

Civili
an$

Non$
Kuwaiti$ M$ 65$ 0.1$ No$

Pronounced$dead$during$
retrieval$

19.04
.17$ D$ Syncopy$

Civili
an$

Non$
Kuwaiti$ M$ 22$ 0.07$ No$ Rigor$mortis$

20.04
.17$ B$ Heart$

Civili
an$

Non$
Kuwaiti$ F$ 220$ 0.09$ No$

Pronounced$dead$during$
retrieval$

11.04
.17$ A$ Syncopy$

Civili
an$

Non$
Kuwaiti$ F$ 193$ 0.12$ No$

Pronounced$dead$on$scene$
left$for$forensic$

03.04
.17$ A$ Syncopy$

Civili
an$

Non$
Kuwaiti$ M$ 205$ 0.08$ No$

Pronounced$dead$on$scene$
left$for$forensic$

04.04
.17$ B$ Syncopy$

Civili
an$ Kuwaiti$ M$ 145$ 0.09$ No$ Rigor$mortis$

04.04
.17$ B$ Syncopy$

Civili
an$ Kuwaiti$ M$ 360$ 0.1$ No$

Pronounced$dead$during$
retrieval$
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15.04
.17$ A$ Syncopy$

Civili
an$ Kuwaiti$ M$ 138$ 0.08$ No$

Pronounced$dead$on$scene$
left$for$forensic$

15.04
.17$ A$ Syncopy$

Civili
an$

Non$
Kuwaiti$ M$ 134$ 0.06$ No$

Pronounced$dead$during$
retrieval$

18.04
.17$ D$

Respiratory$
distress$

Civili
an$ Kuwaiti$ F$ 323$ 0.06$ No$ Rigor$mortis$

20.04
.17$ B$ Vertigo$

Civili
an$

Non$
Kuwaiti$ M$ 380$ 0.09$ No$

Pronounced$dead$during$
retrieval$

23.04
.17$ D$

Heart$blood$
vessel$trauma$

Civili
an$

Non$
Kuwaiti$ M$ 37$ 0.08$ No$

Pronounced$dead$during$
retrieval$

29.04
.17$ C$ Death$Suspicion$

Civili
an$

Non$
Kuwaiti$ M$ 84$ 0.16$ No$ Rigor$mortis$

$

$

$

!
Conclusion:!

Only$15%$of$OHCA$cases$during$April$2017$were$identified.$Audio$records$review$showed$it$was$

due$to$chance.$All$the$shifts$missed$the$OHCA$cases.$There$is$a$significant$area$of$improvement$

in$Kuwait$EMD$system$when$it$comes$to$OHCA$identification.$Dispatcher$Assisted$CPR$training$

course$is$required$for$all$call$takers$and$took$place$on$17$May$2017$to$include$36$call$takers.$OHCA$

cases$ measurement$ should$ continue.$ The$ addition$ of$ Audio$ records$ monitoring$ improves$ the$

accuracy$of$the$results.$
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Appendix A. Audio recording Monitoring Sheet 
 

Audio recording monitoring sheet 
 

Case Number: _ _ _                Date: _ _/_ _ / _ _   
       
 
Case of Incorrectly diagnosed 

case as OHCA 

Correctly diagnosed 

OHCA. 

 

Missed OHCA case: 

----------------------- 

 
1.What protocol did the call taker use to identify the Case? 
Pro QA  DACPR protocol Neither 

 
2.Was it an obvious OHCA case? 
Unresponsive Not breathing Both Not sure of Both 

 
Time of OHCA recognition: 
Less than 1 minute With in 1 minute 2 minutes More than 2 minutes 

 
 
3. Was CPR instructions indicated?  
YES NO 

 
 
3.Did the call taker give an CPR instructions? 
YES NO Time: 2 minutes 

             More than 2   

              Minutes. 

              

 
4. Did the call taker give Clear  CPR instructions? 
YES NO 

 
5.Was there any call barriers: 
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Panicking caller  

Caller refusal  

Positioning difficulties  

Language barriers  

Line difficulties  

Caller not with the patient  

Others:  

 
5. What was the outcome of the call? 
Harm  

No Harm  

Benefit  

 
 
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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+
+
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