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Working at Height Regulations: What it means…
Part 6: Ladder Cages vs Fall Arrest Systems
Introduction
So, over the last few issues we have addressed fall protection through
fall prevention, fall restraint and fall arrest.
But what happens when you are faced with a situation where the
recognised method of providing safety just doesn’t work?
Do you question it?
Do you just accept that “it’s the way it’s always been done”?
Well, in the case of ladder cages this may be a fatal acceptance.
The Uk Working at Height Regulations do not give any direct guidance
on safe solutions for fixed ladders, only that:
“Where a ladder or run of ladders rises a vertical distance of 9 metres or more above its base, there shall, where
reasonably practicable, be provided at suitable intervals sufficient safe landing areas or rest platforms.”
Therefore, you may be asking why this topic is being covered in the Work at Height Regulations series? Simple, Ladder Cages
are widely used to “fulfil the requirements” of the regulations, even though the risk of injury and potential death is still prevalent.
Ladder cages fall in the “Passive Safety” section of the potential solutions, and often therefore take precedence over PPE based
systems that require training.
Given that globally based research was done in the UK over 15 years ago highlighting the large risks of using cages, it seems
extremely odd that they are still in use across the globe.
Ladder Cages
Ladder cages, also called Safety Hoops, were originally designed to provide safety for miners from falling rubble. They were
then adopted to provide fall protection when nothing else was available. They provided a method of rest, and also a way of
minimising the risk of a fall.
Caged ladders are specified in both legislative and guidance documents throughout the world for the purposes of providing
some form of protection when gaining access between levels. In most cases it is unclear from the document concerned whether
or not cages are meant to prevent falls or protect against falls in any way.
In a research report commissioned by the HSE in 2004 (research Report 258 “Preliminary investigation into the fall-arresting
effectiveness of ladder safety hoops”) it was highlighted very clearly that although it minimises the risk of falling backward, it
does not cover off the most common direction of fall – slipping of the feet causing the worker to fall down.
The report repeatedly refers to the evasive language used to deflect the fact that a ladder cage will not arrest a fall.
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The opening paragraph of this report reads
“Various legislative and guidance documents specify ladder safety hoops on fixed access ladders, (alternatively rendered
as caged ladders), and give the impression that the purpose of the hoops is to protect workers from falling to the ground
or other platform. Previous research has indicated that there is virtually a total lack of knowledge in regard to ladder
safety hoops, and in conjunction with anecdotal accident evidence and a lack of test methods, uncertainties have been
raised by persons conducting working at height risk assessments as to whether safety hoops can provide any form of
fall-arresting capability.”
The results of this report were twenty-three recommendations made by the researcher,
although Ladder Cages remain in full use and are being sold and installed across the world
on a daily basis with no change.
The conclusion of the report’s findings are:
After studying the information from the references, the survey, from the accident
database and the results from testing, it seems clear that caged ladders cannot provide
positive fall-arrest capability, especially in the case of the three-upright design which
was tested as part of this research. There is every possibility of a fall down the cage to
the ground or other platform.
There would appear, or so it seems, a possibility to stop the fall of a worker in certain
circumstances, but this depends upon the attitude of the worker both before the fall
and during the fall, and whether or not the worker manages to catch part of his or her
body in one of the cage apertures, or manages to trap themselves in the cage some
other way. In any event, it is a chance occurrence, and the opinion is that even if the
worker could be caught by the cage, it could lead to significant if not fatal injury.
The accidents reviewed indicate that workers fall down cages to the next level and are rarely caught. Injuries have been
reported. Even if a fall is halted by limb entanglement within a cage, rescue would be extremely difficult process to carry
out successfully.
The full 223 page report including all research and testing can be found here: http://www.hse.gov.uk/research/rrpdf/rr258.pdf,
and makes interesting, if length reading. It details all of the research, the standards and testing carried out, along with
recommendations and conclusions.
Most interesting is the results key points on pages 162 – 172 of the pdf ( 153 – 162 as noted on the pages). These results are
pretty damning of the ladder cages, showing that in all of the tests there was risk of serious or fatal injury. With respect to the
VFAS there were increased arrest distances caused by the test dummy’s legs interacting with the ladder rungs, but even in the
worst case where the test resulted in a ground-out of the dummy it was noted that in this case the trolley would have arrested
in 2.1m.
In a second research report (RR657) One of the statements made in RR657 referring to ladder cages is
“The only conclusion that can be drawn therefore is that BS 4211 (2005) is introducing a form of protective device which may
seriously or fatally injure a worker who falls from within it, whilst at the same time giving the impression that it conveys a
form of fall protection superior to that of a FAS. Certainly the indications from RR 258 are that body and limb entrapment,
one of the main mechanisms which managed to arrest the ATD in the three-upright cage tests, will not be available in the
five-upright type, because of the reduction in cage aperture. There is therefore a higher likelihood that if a worker falls inside
a five-upright cage, then they will fall the full 6 m length and impact the platform below.”
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The Risks of Ladder Cages
•

•

False Confidence
o

A worker climbing inside a cage will “feel” safe and suffer from what was
jokingly referred to as “The Volvo Syndrome”, where people take bigger risks
if they feel safe. This may lead to a disproportionate increase in risks of
falling though the attitude of the worker.

o

Indeed, the HSE report states “There would appear, or so it seems, a possibility
to stop the fall of a worker in certain circumstances, but this depends upon
the attitude of the worker both before the fall and during the fall”

Injury
o

•

•

A fall inside a ladder cage can cause serious injury to limbs and the head of
the falling person, meaning that even if they do not ground-out then they
may still suffer from fatal injuries and not be able to be rescued.

Grounding-Out
o

Ladder cages protect the worker from “fall back” situations caused by the loss of hand hold, but do not protect
the worker when the foot hold is lost, and they fall downward.

o

Added to the injuries sustained from cage impact the worker will be injured from striking the ground,
increasing the risk of life-changing or life-threatening injuries.

Failure to perform a Rescue
o

Even is a fall is “arrested” then the worker may be
unconscious and blocking the ladder or be entangled in the
ladder and injured to the point where they cannot move to
allow their rescuer to gain access.

o

With the risk of serious or fatal injury high from impact with
the cage, the delay in rescuing the worker can exacerbate
the workers situation and may indeed be the final cause of a
fatality.
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Vertical Fall Arrest Systems (VFAS)
The use of a fall arrest system on a ladder provides single user protection, ensuring that the worker is prevented from
grounding-out in the event of a fall.
Vertical fall arrest systems are generally constructed of one of the following types:

Vertical Cable with grab

Vertical Rail with trolley

Vertical Enclosed Track with Trolley

Each of these solutions should be ideally be installed in the centre of the ladder and used with
a single central (or ventricle) attachment point on the front of the harness.
This prevents the worker from swinging in a fall, and also means that the fall and final position
of the worker is vertically downwards.
Although an active fall protection solution, and also the last on the Hierarchy of Measures list,
fall arrest systems used on ladders provide a higher level of protection than the passive
alternative, protecting against not only a “fall back” as the cages do, but also a “fall down”,
protecting against hand and foot hold failure.
VFAS allow the worker to be suspended from the system after a fall, and if installed correctly,
and due to there being other anchorages on the harness rescue is facilitated far easier, and
can also be done remotely with specialist equipment, removing the risk of another worker
trying to work within the confines of a cage.
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Risks of Vertical Fall Arrest Systems
•

Injury from swing from side mounted system
o

•

Injury from poorly fitted harness
o

•

A poorly fitted harness, as we have discussed before can be highly damaging to the wearer, causing massive
damage to the lower torso and groin.

Un-trained personnel using the system
o

•

Using a side mounted system can cause the worker to swing in a fall. Injury can come from impact with the
structure or twisting of the body if using a side chest anchorage on the harness.

VFAS require training. Correct connection of the grab/trolley, correct donning of the harness and rescue
planning and training are essential for the safe use of any fall arrest system.

Transfer to and from the ladder top
o

One of the most vulnerable parts of a ladder is the access/egress at the top.

o

With VFAS an extension needs to be provided to ensure the worker can access the platform without
disconnecting, and then a supplementary form of anchorage or safety solution needs to be provided so they
are protected PRIOR to disconnection from the VFAS.

o

This can be in the form of a fall arrest anchor for lanyard connection, or guard rail providing there is a gate
to stand behind PRIOR to disconnection from the VFAS.

Use of a VFAS in a ladder cage
The use of a VFAS within a ladder cage may result in an increased risk of the VFAS and/or the ladder cage failing to do
their job correctly.
If a VFAS is to be used within a cage, then the manufacturer of the
VFAS must show testing performed in this situation and provide
dimensions for the ladder cage minimums to allow the VFAS to lock.
The HSE commissioned a second report into this phenomenon,
where 68 drop tests were performed with several variants of VFAS.
This report can be viewed here:
http://www.hse.gov.uk/research/rrpdf/rr657.pdf
The resulting information gleaned from these tests is that if a VFAS
is used in a cage then there is no guarantee that a fall will be
arrested, but there is an increased risk of serious injury to the worker
from impact with the cage, or increased forces from increased fall
distances, or indeed directly from the harness or fall arrest device
impacting the head or neck of the worker.
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One of the statements made in RR657 referring to ladder cages is
“The only conclusion that can be drawn therefore is that BS 4211 (2005) is introducing a form of protective device which
may seriously or fatally injure a worker who falls from within it, whilst at the same time giving the impression that it
conveys a form of fall protection superior to that of a FAS. Certainly the indications from RR 258 are that body and limb
entrapment, one of the main mechanisms which managed to arrest the ATD in the three-upright cage tests, will not be
available in the five-upright type, because of the reduction in cage aperture. There is therefore a higher likelihood that if
a worker falls inside a five-upright cage, then they will fall the full 6 m length and impact the platform below.”
The UK HSE state following this report:
“HSE's position
HSE does not recommend the blanket removal of hoops from ladders (which would probably increase overall risk),
or to prohibit the use of personal fall arrest systems within hooped ladders. While the report concludes that hoops
alone do not provide positive fall arrest capability, they can provide other safety benefits such as getting on and off
the ladder that the report does not explore.”
“Action required
Dutyholders should be aware that the hoops of a ladder alone may not be effective in safely arresting a fall without
injury. Dutyholders are therefore advised to review their risk assessments and consider if additional fall protection is
required or alternative means of access supplied.
Where dutyholders choose to use fall arrest equipment inside a hooped ladder to arrest a fall they should be aware
that hoops may interfere with the operation of some types of fall arrest equipment (for example inertia reel devices).
Dutyholders should contact their manufacturer or supplier for advice on the performance of such equipment when
used in a hooped ladder.
Users of fall arrest equipment inside a caged ladder should also be aware of the possibility of injury from striking the
cage following a fall. The use of climbing helmets to reduce the risk of injury may need to be considered.”
It is still a recommendation however, that VFAS should not be used in a cage as there are other variables such as worker height
that can affect performance and rescue inside a cage is extremely problematic and risky.
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Insight Research Conclusions
“Just because it’s legal doesn’t mean it’s right”
Although Ladder Cages are still legally allowed, it should not mean that they are accepted as a suitable solution for fall
protection. Any experienced risk assessor would be able to identify several risks to the worker using a ladder cage and be able
to quickly identify it as a “non-suitable” solution to the risks, regardless of legal or regulatory compliance.
It is interesting to note that the results of the reports resulted in new testing criteria for VFAS, called the “Fall Back Test” which
all manufacturers re-tested to. And still ladder cages are allowed.
Through our research into the standards and reports commissioned, plus our experience of testing and work at height
equipment and procedures we have settled on a simple set of recommendations:
1.
2.
3.
4.
5.
6.
7.
8.

Choose a Vertical Fall Arrest System over a Ladder Cage
Do not use a Vertical Fall Arrest system inside a Ladder Cage unless it has been tested for performance.
Ensure that all workers are trained in the use of the equipment
Ensure that all workers are trained in rescue
Plan for improvements of your site to replace hoops with Vertical Fall Arrest Systems
Ensure that your ladders are assessed for structural strength for the installation of Vertical Fall Protection systems
Ensure that where a Vertical Fall Arrest System is used that safe access and egress is provided at the top of the ladder.
Where possible install a staircase instead of a ladder.
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Arrangement of the Regulations
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•

•
•
•

Reg. 1 Citation and commencement
Reg. 2 Interpretation
Reg. 3 Application
Reg. 4 Organisation and planning
Reg. 5 Competence
Reg. 6 Avoidance of risks from work at height
Reg. 7 General principles for selection of work equipment for work at height
Reg. 8 Requirements for particular work
Reg. 9 Fragile surfaces
Reg.10 Falling objects
Reg.11 Danger areas
Reg.12 Inspection of work equipment
Reg.13 Inspection of places of work at height
Reg.14 Duties of persons at work
Reg.15 Exemption by the Health and Safety Executive
Reg.16 Exemption for the armed forces
Reg.17 Amendment of the Provision and use of Work Equipment Regulations 1998 (PUWER)
Reg.18 Repeal of section 24 of the Factories Act 1961
Schedule 1 Requirements for existing places of work and means of access or egress at height
Schedule 2 Requirements for guard-rails etc.
Schedule 3 Requirements for working platforms
o Part 1 Requirements for all working platforms
o Part 2 Additional requirements for scaffolding
Schedule 4 Requirements for collective safeguards for arresting falls
Schedule 5 Requirements for Personal Fall Protection Systems
o Part 1 Requirements for all personal fall protection systems
o Part 2 Additional requirements for work positioning systems
o Part 3 Additional requirements for rope access and positioning techniques
o Part 4 Additional requirements for fall arrest systems
o Part 5 Requirements for work restraint systems
Schedule 6 Requirements for ladders
Schedule 7 Particulars to be included in a report of inspection
Schedule 8 Revocation of Instruments

Issue 7 Parts and Contents
•
•
•
•
•
•
•
•
•
•

7.01
7.02
7.03
7.04
7.05
7.06
7.07
7.08
7.09
7.10

An Introduction to the Working at Height Regulations 2005
Hierarchy of Measures
Advantages of Passive Safety
Advantages of Walkway
Fall Arrest vs Fall Restraint
Ladder Cages vs Fall Arrest Systems
Full personal fall protection systems (ABCDE)
Rescue Plan Requirements & Syncope
Requirements for Work at Height Training
8 Step Fall Protection Plan
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