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OUT-OF-HOSPITAL CARDIAC ARREST
A STRATEGY FOR SCOTLAND

Equitable access to a system of care producing an increase in 
neurologically intact survival to 15% of all worked arrests, for 
those where resuscitation is appropriate, with aftercare for all 
affected by OHCA in Scotland. 



Scotland’s Out of Hospital Cardiac Arrest Report 2019-22.

https://www.scottishambulance.com/publications/Out-of-Hospital-Cardiac-Arrest-Annual-Report
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                                —Jason Leitch



Chain of Survival



Essentially, all models are wrong, 
but some are useful. However, the 
approximate nature of the model must 
always be borne in mind…

                                      —George Box
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ALL LINKS ARE EQUAL 

BUT SOME LINKS ARE 

MORE EQUAL

T H A N  O T H E R S

Resuscitation (2006) 71, 270—271

IMAGE IN RESUSCITATION
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Jerry Nolan ∗, Jasmeet Soar, Harald Eikeland

Department of Anaesthesia and Intensive Care Medicine, Royal United Hospital, Combe Park, Bath,
Banes BA1 3NG, United Kingdom

Received 7 September 2006; received in revised form 7 September 2006; accepted 7 September 2006

Survival from cardiac arrest depends on a
sequence of interventions. The chain of survival
concept emphasises that all these time-sensitive
interventions must be optimised to maximise the
chance of survival—–a chain is only as strong as
its weakest link.1 The original four links of the
chain of survival comprised: (1) early access—–to
activate the emergency medical services (EMS); (2)

∗ Corresponding author.
E-mail address: jerry.nolan@ruh-bath.swest.nhs.uk

(J. Nolan).

early basic life support (BLS) to slow the rate of
deterioration of the brain and heart, and buy time
to enable defibrillation; (3) early defibrillation—–
to restore a perfusing rhythm; (4) early advanced
life support (ALS)—–to stabilise the patient. This
chain is a prominent symbol of resuscitation ser-
vices in many parts of the world. Designs depicting
the chain of survival have been updated frequently,
but until recently the message conveyed in each
link has remained unchanged.

In 2005, the chain of survival was revised to
reflect the importance of: (a) recognising critical

0300-9572/$ — see front matter © 2006 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.resuscitation.2006.09.001



8000 
Call for
help

3200 
Paramedic resus 
attempted

320
Discharged 
home

Charles D. Deakin, Resuscitation 126 (1 May 2018): 80–82

The importance of keeping left

}



Laerdal 2022

Bystander CPR training improves survival
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Where is the lifesaving potential in the Chain of Survival?
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The top 10 aims of this strategy are that by 2026: 
 

 
 

● The SALFS partnership will have equipped 1 million people in Scotland with CPR skills.  
 

● All school aged children in Scotland will have the opportunity to be equipped with CPR skills. 
 
● We will target our work to address key inequalities in OHCA outcomes. 

 
● Bystander CPR rates will be increased to 85%.  

 
● Public Access Defibrillators will be placed optimally and be as accessible as possible. 

 
● 20% of all OHCAs will have a defibrillator applied before the arrival of ambulance service.    

 
● Survival from OHCA will increase to 15%. 

 
● All individuals who are affected by OHCA will be offered support afterwards.  

 
● We will address the challenge of timely communication of anticipatory care plans and decision support for front line 

ambulance service crews. 
 

● We will use data to understand and address variation and seek innovative ways to improve outcomes after OHCA. 
 

Scotland’s Out-of-Hospital Cardiac Arrest Strategy 2021-2026, ISBN: 978-1-80004-762-4, www.gov.scot

• The SALFS partnership will have equipped 1 million 
people in Scotland with CPR skills. 

Summary of the strategy aims

• 	All school aged children in Scotland will have the 
opportunity to be equipped with CPR skills.

• 	We will target our work to address key inequalities in 
OHCA outcomes. 

• Bystander CPR rates will be increased to 85%

• Public Access Defibrillators will be placed optimally 
and be as accessible as possible. 

• 20% of all OHCAs will have a defibrillator applied before 
the arrival of ambulance service. 

• Survival from OHCA will increase to 15%.

• All individuals who are affected by OHCA will be offered 
support afterwards.

• 	We will address the challenge of timely communication of 
anticipatory care plans and decision support for front 
line ambulance service crews.

• 	We will use data to understand and address variation and 
seek innovative ways to improve outcomes after OHCA. 

http://www.gov.scot
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CREATE A MOVEMENT





Mind the Gap







Average number of suspected OHCA (09 coded calls) per square 
km per 9 months showing intermediate zones and figures based 
on OHCA incidents from 2011-2017Scottish Index of Multiple Deprivation

Relationship between Scottish Index of Multiple Deprivation and the 
density of suspected OHCA incidents
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Mystery rise in fatal 
cardiac arrests for 
the most affluent
Mark McLaughlin

Paramedics are investigating a mysteri-
ous marked rise in fatal cardiac arrests
among affluent Scots since the start of
the coronavirus pandemic.

Overall the survival rates among
people who had a cardiac arrest outside
of hospital improved dramatically in
the years before the pandemic. How-
ever, the gains were reversed during
social distancing and the strain on hos-
pitals resulting from coronavirus.

Figures show only 8 per cent of
patients from Scotland’s most affluent
neighbourhoods survived a cardiac
arrest last year compared with 10 per
cent from the poorest households.

The Scottish Ambulance Service
(SAS) attempts to resuscitate approxi-
mately 3,000 cardiac arrest patients
every year but only about 300 survive.
Overall survival rates hit a record low
in 2020-21 at the height of the pan-
demic, when just 225 survived. Rates
recovered close to pre-pandemic levels
last year.

The average age of cardiac arrest
patients dropped from 67 in 2012-13 to
64 last year.

About 8 per cent of patients survived
a cardiac arrest across all social classes
a decade ago, and this rose to above
10 per cent in 2018-19 after an increase
in public defibrillators and CPR train-
ing. The improvement was particularly
marked among the very affluent with
15 per cent surviving, and this group
continued to fare better during the pan-
demic while fatalities increased in all
other social classes. 

Survival rates among the very poor
fell to 6.5 per cent in 2020-21, while the
very affluent held up above 11 per cent,
but their fortunes reversed last year.

However, only 8 per cent of wealthier

patients survived a cardiac arrest last
year compared with 10 per cent of those
living in less affluent areas.

The reversal bucks the trend of gen-
eral healthcare where the very de-

prived die in greater numbers than the
very rich.

People in deprived areas are twice as
likely to suffer a cardiac arrest as the
most affluent. The SAS report states:
“From 2011-12 to 2020-21, 30-day sur-
vival gap [between the very affluent and
very deprived] was widening, however,
this was not the case in 2021-22 as the
gap narrowed. This may potentially in-
dicate that concerted efforts by those
involved in improving the system of
care after out of hospital cardiac arrests
are starting to bear fruit [for more de-
prived households].

“However, further analysis is re-
quired to understand the long-term sig-
nificance of this apparent shift.”

A cardiac arrest, when the heart
stops beating and the victim falls un-
conscious, is distinct from a heart
attack, where patients usually remain
conscious but in pain.

Survival rates declined dramatically
during the coronavirus pandemic, from
a high of almost 20 per cent in May 2019
to a low of 5 per cent in March 2021, just
before the end of the second national
lockdown. 

More people died of cardiac arrest
when social distancing measures were
imposed, with survival rates improving
dramatically when they were lifted.
There were clear improvements in
summer 2020 and spring 2021 at the
end of the national lockdowns.

During lockdown there was a
marked decline in the use of public defi-
brillators, normally found in airports,
offices, shops and tourist attractions.

Last year, 2021-22, less than 10 per
cent of people who had an out of hospi-
tal cardiac arrest survived for 30 days,
down from nearly 12 per cent in 2018-19
but an improvement on the 7.5 per cent
during the pandemic. The target is 15
per cent.

Survival rates were lowest in Fife,
where 15 out of 213 patients lived, and
Lanarkshire, where 29 of 375 patients
survived. Borders had the highest sur-
vival rate with 14 out of 123 patients re-

covering. Two thirds of cardiac arrest
victims received CPR from a bystander
last year, the highest since recording
began in 2011-12.

Cardiac arrest survival rate
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familiarisation vs ‘training’

Minimum Viable Product for CPR familiarisation





Crowdsourcing bystanders to OHCA









The proportion of suspected OHCA incidents and existing AED 

locations within each SIMD quintile



PAD deployment vs PAD use

number of PAD proportion of OHCA near a PAD



PAD deployment vs PAD use

Figure 33 shows the proportion of worked OHCA occurring within 100 m, 200 m and 500 m of a PAD where a 
PAD was actually used by a member of the public from April 2021 to March 2022. Within each distance 
category, the five coloured bars show the proportion for each of the five SIMD quintiles. 
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PAD instructions made it difficult to hear the call handler.  
Call handler instructions often did not match the situation. Different rates
Delay to starting compressions

All participants stopped performing compressions  
during the application of the PAD  

PADsim



Decreased success of defibrillation with 
increasing duration of pre-shock pause

Circulation (2002); vol 106; 368-72

0

20

40

80
%

 S
uc

ce
ss

fu
l r

es
us

cit
at

ion
60

100

3 10 15 20

p<0.01

p<0.05

p<0.05

Seconds



Physiological and Emotional Response to PAD simulation
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