Which
defibrillator?

The Community Heartbeat Trust
Supporting defibrillation into communities through a governance led,
sustainable and resilient manner
Given the wide choice of devices available, what should you look for in
choosing a good defibrillator for community use in 2020
Support the work of our charity - text Defib to 70085 to donate £5.

Defibrillator types
Defibrillator
There are increasing numbers of defibrillators in the UK. Many are offered for sale by on-line resellers, and some are offered
with ‘special deals’ to encourage you to buy particular models. But should this be about cost? Or about ‘best practice’?
Should the device you buy for your community be one that anyone can easily use, or a cheaper device to ‘tick the box’?
They all give a ‘shock’ – but which are the best for the untrained community use? We try to give you some guidance of
what are the important features to look for, and those that are just hype. Always buy from a respected medical source.
These are medical devices, not consumer items. Do your due diligence re the supplier.
A defibrillator is designed to provide an electrical shock to attempt to revert the heart to a normal electrical rhythm. It does this
by stopping the heart, and allowing it to restart on its own. A defibrillator is NOT a ‘Heart restarter’ despite what you may have
been told elsewhere, or what is appearing on non-standard defibrillator signage. Not every abnormal rhythm of the heart is
suitable for a defibrillator to act upon. So not every use of a defibrillator will be successful. Defibrillators are used to treat
Sudden Cardiac Arrest (SCA), which is different from a heart attack. Whilst heart attacks may lead to what is called Ventricular
Fibrillation (VF), not every heart attack can be resolved by using a defibrillator. SCA is also caused by other situations such as
asphyxia, choking, electrocution, other heart disease, severe asthma or COPD, and may other causes. Not every cause can be
treated with a defibrillator. By definition, a ‘defibrillator’ can only ‘de-fibrillate’. If there is no fibrillation, then it cannot work.
Remember also, the heart degrades by 20-23% per minute in humans post SCA. Therefore, the most important aspect of
treatment is to keep oxygen flowing in the body. You do this via chest compressions (CPR). Good chest compressions will give
sufficient oxygen in the body to keep the heart alive, and give the defibrillator something to work on. It is unlikely you can save
a life unless you can do good CPR. This means training is a requirement, although lack of training should not stop anyone from
using the defibrillator itself, so long as you have chosen wisely. Many modern defibrillators give CPR guidelines and most now
have some form of tool to help with CPR, either a basic metronome, or better, a credible CPR feedback systems. The ambulance
service call handler will also talk you though and reassure you.
Clearing the myths - What myths or misinformation is there surrounding a choice of a defibrillator?
You do not need training – incorrect. The guidance states that training is advisory, but that anyone who is not trained should
not be prevented from using a defibrillator. Defibrillators should also not be marked ‘trained users only’. This does not mean,
training is not required. You will still require training on doing good CPR, the recovery position, the process, post rescue
strategy, and recommissioning. Your public liability insurances will also require proof that training has been reasonably offered.
All defibrillators are the same – no they are not. All cars are not the same, but they all have 4 wheels and an engine. All
defibrillators will give a shock when required and IF their sensitivity and protocols are set correctly. However, the shock may
vary in style, shape, power, duration and ability of the device to adapt to different scenarios. The defibrillator also generally
has some audio instructions, but again these will vary depending upon model, and most modern devices also have visual display
units to cater with modern regulations. Generally, older devices have less informative instructions and generally only audio,
whereas modern devices have more comprehensive instructions, tailored tot eh end user, and visualisation. You should always
consider who is going to use this device. If public access, then you have no idea, and so should cater for all instances. Be aware
of statutory requirements, such as disability laws.
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We have children, therefore need a device that can be used on children – misunderstanding. What do you understand as to
what constitutes a child? A child in defibrillator terms is under 25kg in weight, or typically in the UK, 7 and under in age (may
vary according to ethnicity and body size). ALL defibrillators can be used on ‘children’. Some have switches that can be used
if no paediatric electrodes are available. Some have switches with adult/paediatric electrodes. Children are not adults and have
different physiology and algorithms. Thus generally, in a public access situation, most ambulance services do not advise having
switches or other paediatric elements, as this causes misunderstandings and distress in a rescue, and potentially incorrect use of
the equipment, with the resultant issue later on. SCA in the under 7 is very rare, typically about once every 3000 years in an
average community. Unless you have a child at risk, and are prepared to train your community in paediatric SCA, then there is
no need to have this as a consideration.
Defibrillators look after themselves – no. They are mechanical devices and so should be checked regularly to ensure they are
in a working order. Depending upon the device, as they all do this differently, the defibrillator will conduct a self-check to
ensure that it has no errors in its electronics preventing it working correctly. If an error is found, it will indicate this according
to its design method. You as a human still need to see if the checks are showing a good working order or a fault. Some modern
devices will transmit an error code, but these are expensive and use up the battery significantly, assuming that the feature can
be enacted to begin with (cellular coverage, WiFi limited). Most defibrillators do not yet cover the patency of the electrodes
and so the electrodes should be visually checked regularly, and resupplies ordered before the expiry date. In addition, as many
are stored in cabinets, these too need to be regularly checked for bot access and safety reasons. You should check the equipment
in line what the manufactures recommendations. This is usually daily or weekly. Do not under any circumstances go beyond a
month between checks, as this is opening you to a significant liability, and may invalidate any insurances you have. All checks
should be reported in a good governance system such as WebNos, along with any other information relating to your defibrillator
site, such as training records, investigations, resupply information, and also registers your AED with the ambulance service.
Why do I need good signage? – Your defibrillator is a medical device, and only effective if it can be found quickly in an
emergency. Many defibrillator cabinets used in the public domain do not have clear and unambiguous instructions on, or may
fail disability or regulatory information. You should have at least 1 x 3D sign high above the location so that it can be clearly
seen from at least 50m away. This means a clear and easy to understand sign, large enough to be seen and understood at 50m.
This should be the ILCOR international defibrillator signage only, and not one of the many different signage types in use in
the UK, that are causing confusion. Additional signage should be placed within a 200m radius of the defibrillator indicating the
direction and ideally distance to the defibrillator. In addition, regular notices in community publications should be broadcast to
ensure everyone knows the location. Assume a complete stranger needs to find the defibrillator quickly. Any signage or
instructions on the defibrillator cabinet must comply with disability requirements, and also be accurate and truthful, and not
misleading. For converted kiosks, note that if listed, the ‘telephone’ signage may have to remain, but you still need to make it
very clear that this is no longer a telephone, as this would be misrepresentation under Health and Safety regulations.
Why do I need a heated cabinet – Most defibrillators are only certified for storage at above freezing point. This is because
the electrodes and batteries degrade below freezing. Thus, as you will be labile for the correct functioning of the device, you
have to mitigate risk. You should store the device above freezing, and this means in the UK in most locations a heated cabinet.
Please be aware, not all heated cabinet are the same! There are cabinets that have been shown to set fire to contents. There are
also others that are mains powered yet do not meet electrical safety regulations. Metal cabinets have been shown to have
condensation issues and this may damage your defibrillator and prevent it working in an emergency. All cabinets should be
IP65. CHT normally use low voltage class 2 cabinets for safety, and where possible double skinned or thermally balanced.
Signage on the cabinets is also an issue. Many cabinets have incorrect or misleading instruction sets, or fail disability guidance.
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What should I look for in a community defibrillator?
Every defibrillator is different. The common area is that they must be proven to give a therapeutic shock in an emergency.
Beyond that there are not generally profiles for a specific area of need. In a community setting you are governed by legislation,
both health and safety, as well as public liability and the Equalities Act. Therefore, your choice should ignore cost, but look at
what constitutes best practice. If someone is offering ‘cheap’ there is a reason for this, which in the past has included equipment
about to be withdrawn from the market (stock clearance) or lack of recognition of features required for the community. CHT
tests all equipment and classes these into three categories, depending upon the use by an untrained user in the community.
1.

Tier 1 – suitable for use by the untrained user in a stressful situation, and has features to assist the rescue

2.

Tier 2 – has features that determine it to be better used by a trainer user, rather than a community setting

3.

Tier 3 – in our opinion unsuitable for community use when there are better alternatives, or has features that may cause
a risk when used by an untrained user, lack instructions for the untrained user, or has been untested.

In recent years, much clinical evidence has emerged as to the easiest defibrillators to be used by the untrained members of the
public. Universally, these show those with visual display units have a better impact on life saving. Some quotes from recent
studies:
“Communities should consider who will be using the device. If there are elderly, disabled, tourists, non-English speakers,
children or untrained people likely to use the device in a rescue, then a defibrillator with a visual display unit is preferable in
all circumstances.”
“Because laypersons and innocent bystanders with no prior exposure to, training with, or understanding of AEDs may use
them in public settings during an unexpected emergency, the devices must be intuitive to use.” … “not all AEDs were able to
guide the rescuer through AED use in a manner that would ensure the highest likelihood of successful defibrillation”.
“The Lifeline VIEW AED shows step-by-step videos for performing CPR, rescue breathing and external defibrillation,
especially for laypersons to use. Studies have shown that laypersons can perform CPR more effectively with aid of a video clip.
The video is also particular useful when under noisy environments or the laypersons have language barrier. Laypersons without
any BLS training before may also be able to perform CPR by watching the video.”
Defibrillators with visual display units (as of June 2020):

Defibrillator type
Shock profile (joules)
Battery life (years if unused)
Electrode life (standby mode)
CPR information

Lifeline VIEW
150 - 150 - 150
4 years
2 years
Metronome with animated demo

Child use (7 and under)

Addition of child electrodes to reduce energy level
1-8 years

IP rating
Language
Weight
External communication

55
English only
1.5Kg
SD card
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Zoll AED 3
150 - 200 - 200
5 years
5 years
Metronome, CPR active feedback instructions both
audio and visual
Child attenuation switch (with auto reset), common
adult/child electrodes. Child algorithms
0-8 years
55
English only
2.5Kg
WiFi + USB + RescueWrist
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Common key features of defibrillators
Feature
Shock level

Claim
150 J to 360J

Audio
instructions

Defibrillator talks to you

Visual
instructions

Defibrillator shows you
what to do

IP rating

The higher the rating, the
more resistant to water
damage
Switches, child pads

Use on
children

Shape of
buttons

Compliance to disability
regulations

Non-side
specific
electrodes

Electrodes can be placed
the ‘wrong way around’
and still work

Volume of
instructions

Ideally self-adjusting
volume

CPR
feedback

Feedback mechanisms
would be present

Support and
data

“cheap to run”
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Some devices are fixed at 150J or below. Others have fixed at 200J and others
at variable shocks up to 360J. Generally the minimum level should be 120J in
adults to follow ERC guidance, but as some situations require higher energy,
a device with a variable escalating feature generally gives a better outcome. In
the public domain, as this is a first response, most devices are 150J.
All defibrillators give audio instructions. In older devices, pre-2010 designs,
these tend to be limited. More modern devices give more comprehensive
instructions in everyday English. In a stressful situation, users generally ignore
verbal commands, or are distracted.
All defibrillators will carry visuals on the electrodes. Few actually carry videos
of the right use of the device and placement of electrodes. Those with visual
instructions generally tend to perform better with recent clinical evidence
suggesting up to a 50% increase in rescues where a defibrillator with a video
screen is used.
In the public domain, the defibrillator will not be treated with respect and it is
likely that it will sustain water splashes or moisture. Water will damage a
defibrillator and the higher the value, the better. IP also covers insects and dirt.
SCA in children is very rare. Most ambulance services do not recommend
complicating public access defibrillator with child features, as it increases the
risk of something going wrong. Be aware that if you have child switches and
similar you are required to make efforts to educate the public in the correct
application of paediatric SCA.
As you do not know who will be using the defibrillator, you must not
deliberately discriminate against anyone. This also includes having buttons
that can be confused in a rescue. If you are red/green colour blinds you may
mistake he on/off button for the shock button. The device must have features
to remove this potential risk, such as flashing shock buttons or more readily
buttons that are a different shape. On/off should be green and round. Shock
buttons should be red/orange and triangular, to be fully compliant.
In a stressful situation such as a rescue, people do not follow logic, and
electrodes may be placed on the patient with the wrong way around
(left/right/left) or placed on the wrong part of the body to be effective. Your
defibrillator should have features to mitigate this.
In a noisy environment the volume of the instructions is important. The
defibrillator should have volumes of sufficient level that it can be clearly heard
above ambient noise.
As a minimum, a metronome should be present that automatically starts up on
instruction to commence CPR. This should not be something you have to
request by pushing a button or similar. The metronome should default to
compression only CPR, not 30:2, as these are the instructions being given to
you by the ambulance service. Ideally full CPR feedback, giving
encouragement should be present. Devices with CPR feedback are generally
30-60% more effective.
All defibrillators require support in the sense of replacement consumables.
Most resellers will not tell you the costs of this other than replacements when
time expired. However, in a ‘live’ situation you have additional costs and
support needs. For example, rescue kits, rescuer safety kits, data downloads
(and associated data protection requirements), theft, damage and public
liability insurances, cleaning, and if an exterior cabinet that is mains powered,
repairs and safety checks. What do you do when your defibrillator goes
missing? Has it been stolen or taken away for use? Have you any ‘seek and
find’ service? Have you budgeted for loan equipment if yours is missing or
needs repair? Who do you go to for advice? Support is essential, expensive
and needs to be budgeted for. Some devices make support easy. Rescue data
can be offloaded with USB or SD cards, or remotely. Take all of this into
consideration in the choice of equipment, including any data protection
registrations and information processing.
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Summary of the key characteristics of some common defibrillators

Specifications drawn from manufacturers specification sheets, and independent tests by CHT. Subject to interpretation, change and revision.

Cabinets
The storage of a defibrillator is integral to the effectiveness of the system, and the design of this storage can significantly affect
the sustainability of the cPAD solution. Cabinets should be designed for the purpose to which they are being assigned, and also
reflect electrical safety, disability legislation, health and safety guidance and also common sense. It is very easy to assume that
just because the cabinet says the word ‘Defibrillator’ (or AED) on the front it is definitely a device for storing a defibrillator.
In recent years, may organisations, some with little or no experience in this field, have brought products to market that have
turned out with time to be unsuitable, unsafe or otherwise have limited functionality or real-world usability.

Which defibrillator - June 2020

6

Cabinets come generally in different configurations:
•

Indoor or outdoor

•

Locked or unlocked

•

Metal or non-Metal

•

Heated or unheated

•

ISO rated or non-ISO

•

Class 1 or class 2 or class 3 electrical standards

•

ILCOR international marked, or other non-standard markings.

•

Yellow, green (other colours not advised)

•

Monitored or static

The choice of the cabinet may depend upon your projected use. Cabinets that are single skinned metal, generally have the
potential for condensation issues, and experience shows this is a major issue in the functionality of a defibrillator. Modern
cabinets are generally non-metal (polycarbonate, polyethylene), and good designs will be double skinned, or have other features
which reduce the potential for condensation. Never put a low IP defibrillator into a condensation risk are or storage. Whether a
cabinet is locked or not is up to the community. However, the RCUK does advise against locked cabinets for any medical
device, subject to a risk assessment of the location against theft, and consultation with the local crime prevention officer. Most
ambulance services have a standard lock code which you are advised to follow. Unlocked cabinets may not be able to be insured,
unless under a Managed Solution provision from CHT. Monitored cabinets, such as RT247, are more acceptable to insurance
companies, police and ambulance services.
All external cabinets should be heated in the UK, unless using a defibrillator device that has high temperature resilience, or
where the defibrillator has additional protections such as a thermal bag. Solar powered cabinets have been shown to be
ineffectual in the UK, and should be avoided. If heated, then power is required. There are two choices in the UK: 240v or low
voltage (15-24v). The latter is preferred as it is safer, does not require earthing and is easier to maintain. 240v require annual
electrical safety checks and this adds to the running costs. Some 240v cabinets do not carry the appropriate electrical warning
symbols, or fail to address any mains indication of emergency cut off requirements, and these should be avoided. Many cabinets
are not IP certified, or have the door seals painted over, or have been changed significantly from their original design
specification, and again these should be avoided. In telephone kiosks the cabinet must be a design that does not need earthing,
such as a low voltage design. The cabinet manufacturer should be an ISO certified manufacturing company.
Many ‘suppliers’ of defibrillator cabinets do not really understand the way the emergency services work, and as a result place
misleading, or incorrect, information on the front of the cabinet. Typically, these state comments such as “call 999 and give
then your location and box number” or similar. This is wrong, confusing and erroneous to the correct process. These messages
cause mistakes and delays in a rescue, and therefore potentially a life-threatening situation. You should only work with
organisations that understand the marketplace, and are well versed in the mechanisms of a rescue. Cabinet markings should
adhere to disability regulations, and should carry instructions in visual format rather than words, and if words these should
adhere to dyslexia requirements in size, letter shape and colours. Defibrillator signage is a requirement, and the ILCOR sign
should be displayed above the defibrillator location to be visible up to 50m away, and at least a further 2 “your nearest
defibrillator is located at …” signs within 200m of the location. These signs also should be ILCOR and high visibility, even in
reduced light.
Always plan to have a community training session. Lack of training provision is creating a liability.
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Defibrillator

Summary
1.

Take time to look at your needs an consider whether the devices you are looking at are really suitable for the
community.

2.

Don’t buy older equipment, but plan for the future. Buy the best you can afford.

3.

Make sure you respect governance, sustainability and resilience. Use WebNos as your governance system. Its free!

4.

Do it right – don’t cut corners or try to do on the cheap. It’s a false economy.

5.

Ask for a copy of the CHT Project Guide to help you.

www.communityheartbeat.org.uk

The Community HeartBeat Trust is the leading UK charity in the provision of defibrillators
Our core values: Sustainability - Resilience - Governance
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