
Bedrails – Reviewing the evidence

A systematic literature review 

Bedrails – Review
ing the evidence             A

 system
atic literature review

The National Patient Safety Agency

We recognise that healthcare will always 
involve risks, but that these risks can be 
reduced by analysing and tackling the root 
causes of patient safety incidents. We are 
working with NHS staff and organisations 
to promote an open and fair culture, and 
to encourage staff to inform their local 
organisations and the NPSA when things 
have gone wrong. In this way, we can build 
a better picture of the patient safety issues 
that need to be addressed.

The National Patient Safety Agency
4 - 8 Maple Street
London
W1T 5HD

T  020 7927 9500
F  020 7927 9501

0000MAR00

© National Patient Safety Agency 2005. Copyright and other 
intellectual property rights in this material belong to the NPSA and all 
rights are reserved. The NPSA authorises healthcare organisations to 
reproduce this material for educational and non-commercial use. www.npsa.nhs.uk





National Patient Safety Agency  
March 2007 ©

Bedrails – Reviewing The Evidence 
1. Purpose

�

1. Purpose

This review of the literature on bedrails  

is intended as a resource for NHS  

organisations writing or reviewing local  

bedrail policies or guidelines used for adult 

patients in hospitals, or educating staff who 

use bedrails in hospitals.  

It aims to collect what is known about bedrails and organise the 
information coherently, giving staff a better understanding of the 
evidence. An understanding of the evidence will help staff to give 
patients the information they need to make an informed decision 
on bedrails, or to decide whether using bedrails is in the best  
interests of a patient who does not have capacity.  

It is good practice to consider falls and bedrails policies together to 
ensure synergy.

 

This review was written by Frances Healey, NPSA Patient Safety 
Manager, with particular thanks due for advice and support from 
Dr David Oliver and Dr Alisoun Milne.
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2. Why is a literature 
review important?
Unless we adopt a systematic approach, we tend to seek out  
evidence which fits our beliefs or opinions. This may be a  
particular problem for bedrails, as many papers on bedrails are 
opinion pieces rather evidence based (Box 1). To avoid bias, this 
review used a systematic strategy to search the literature.  The 
appendix describes how this was carried out, gives more detail on 
each bedrail study that is included, and where any study was not 
included gives reasons for this. This review uses any evidence from 
healthcare settings, including studies which took place in a mix 
of hospitals and nursing homes, and nursing home studies where 
these might be relevant to hospital settings.  

This review includes some papers which would normally be  
excluded without comment because they are not scientific  
studies. Some are very small, and are descriptions of local changes 
in practice or local circumstances of falls. However, because there 
are very few scientific studies of bedrails, these papers have often 
been cited by others as evidence, and therefore their findings and 
limitations need to be explored. Many papers on bedrails come 
from outside the UK and some are based on data from more than 
twenty years ago, which means their relevance to current practice 
must be carefully examined.
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Box one: Opinions on bedrails
Opinion is not the same thing as evidence. However, it is  
important to consider opinions expressed in the literature,  
because clinical decisions can be influenced by culture, 
beliefs, values and role models as well as by evidence. Many 
authors offer strong opinions on bedrails, for example:

‘a seemingly innocuous bed feature…has turned into  
a killer’ 1 

‘bedrails…deprive older patients of their dignity and  
autonomy’ 2  

‘…evidence suggests their use is dangerous and  
possibly unethical’ 3 

‘…inherent dangers as well as the humiliation for a  
patient’ 4 

‘absurd’ ‘distasteful’ and equated to ‘the use of fetters in 
schizophrenia’ 5 

‘not only unethical but…a type of physical abuse’ 6 

Many authors state they are challenging the accepted view,  
for example:

‘Bedrails are viewed as a benevolent means of patient  
protection. This article challenges those beliefs…’ 7 

‘Raising bedrails is often regarded as a benign, even  
essential, safety measure…these assumptions have been 
challenged for many years.’ 8 

This review located no papers which actually took the  
position that bedrails were benevolent, whilst articles  
challenging their use existed 46 years ago9 and many have 
been published in the last ten years.10 It appears the  
challenge to the accepted view may have become the  
accepted view. Because the papers are establishing a  
challenge to the view that bedrails increase safety, there is 
inevitably an emphasis on harm. Doctors, rather than nurses, 
appear to be the most outspoken critics.11 12 13
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This review took care to exclude studies which referred to body 
restraint devices used outside the UK. These include ‘…wrist and 
ankle restraints (leather or cloth) full-sheet restraints, soft belts 
or vests, crotch/pelvic ties, suit/harnesses…’14 Their use in North 
America,15 Australia,16 and Europe17 appears fairly common, but 
these devices are not marketed in the UK, and UK hospital surveys 
have found no signs of their use.18 Because these devices are in 
common use outside the UK, papers on restraint may not describe 
them, and UK readers may in error assume a paper about ‘night-
time restraint removal’19 refers to bedrails, when actually it refers 
to vest, belt and cuff devices used in bed.

Many papers on bedrails refer to the findings from these body 
restraint studies by applying the logic that bedrails are or can be a 
form of restraint, therefore the findings from these restraint  
studies also hold true for bedrails.20 21 However, there is no reason 
to think the experience or outcome of being tied to a bed or chair 
with a belt or vest with straps is equivalent to that of being nursed 
in a bed with bedrails.

 
Key points:  
Why is a literature review important?
•  This review used a systematic approach to search the  

literature

•  Because there are few scientific studies, descriptive  
studies are also included

•  Many papers on bedrails are opinion pieces, rather than  
evidence based

•  Papers on bedrails focus on their potential to cause harm

•  Papers on body restraints used outside the UK cannot be  
applied to bedrails



National Patient Safety Agency  
March 2007 ©

Bedrails – Reviewing The Evidence 
3. What do we mean by bedrails?

�

3. What do we mean 
by bedrails?
Bedrails are also called side rails, cotsides, or safety rails. This  
review uses the word ‘bedrails’ as it is the clearest term and  
because patients prefer it.22  The term ‘bedrails’ is used here to 
describe rails on the sides of adult beds used in healthcare settings 
– not rails on trolleys, or rails on children’s cots. 

Bedrails can have very different sizes and designs, and bedrails 
used in the UK may be different from bedrails used in other  
countries. For example, a New Zealand study23 describes full length 
bedrails more than double the UK standard height.24 

Bedrails are safety devices intended to reduce the risk of  
accidentally slipping, sliding, rolling or falling from bed. They may 
also be used as reassurance for patients who are anxious about 
falling from bed. Whilst some patients may use bedrails to assist 
themselves in changing their own position25 or as a convenient 
hanging point for call bells or other equipment, they are not  
designed for this purpose.26  

 
Key points:  
What do we mean by bedrails?
•  ‘Bedrails’ describes rails on the sides of adult beds in 

healthcare settings

•  Patients prefer the word bedrails

•  Bedrails are intended to reduce the risk of accidentally  
slipping, sliding, rolling or falling from bed. 
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4. Are bedrails a form 
of restraint?
Manufacturers of bedrails are clear that they are safety devices 
intended to reduce the risk of accidentally slipping, sliding, rolling 
or falling from bed. 

Whilst a basic definition of restraint might be ‘restricting  
movement’ many medical interventions restrict unintended  
movement (for example, plaster casts to stop a patient displacing 
a fracture) or unintentionally restrict movement (for example, a 
patient dependant on oxygen who can only walk near the oxygen 
supply).  Restraint is therefore defined as ‘the intentional  
restriction of a person’s voluntary movement or  
behaviour…’ 27 Behaviour is planned or purposeful actions rather 
than unconscious, accidental or reflex actions.  

Although non-UK studies tend to equate restraint with specific  
devices (usually vest, belt or cuff restraints) UK guidance is  
clear that physically holding a patient, sedating a patient, or 
controlling exits can also be forms of restraint depending on the 
circumstances.  Staff may automatically link restraint with abusive 
or institutional practice, but there will be situations where restraint 
is not only ethically and legally justified but required under a duty 
of care, for example if a delirious patient is attempting to remove 
tubes and drips their survival is dependant on, or a depressed  
patient is attempting to commit suicide.

No device, action, or medication can be labelled in itself as  
restraint, as this will depend on the circumstances. Bedrails are  
not a form of restraint if used to protect patients from accidentally 
falling out of bed, or if used for immobile patients. Bedrails used 
to stop a patient who wanted to get out of bed would be a form 
of restraint. However, as most bedrails marketed in the UK  
have horizontal bars extending from 22cm to 27cm above the 
mattress, and do not completely surround the bed   bedrails would 
be unlikely to keep a patient in bed against their wishes. 
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Key points: 
•  Restraint is defined as ‘the intentional restriction of a  

person’s voluntary movement or behaviour…’

•  In some situations restraint can be a form of abuse,  
but in other situations restraint may be ethically and  
legally justified or required

•  A bedrail used to stop a patient accidentally falling out of 
bed is not a form of restraint  

•  A bedrail used to stop a patient who wants to get out  
of bed would be a form of restraint, but is also likely to  
be ineffective  
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5. How often are  
bedrails used in  
the UK?
Published rates of bedrail use over whole hospitals in UK settings 
are fairly rare:

• In 1996 one acute hospital found 8% of beds had bedrails in use30  

•  In 2003 five acute hospitals found 32% of beds had bedrails  
in use31  

•  In 2004 one acute hospital found 28% of adult beds had bedrails 
in place32 

•  In 2006 seven acute hospitals found 35% of adult beds had  
bedrails in use (26% of beds had a full set of bedrails raised)33  

These published rates suggest a possible rise over time. This might 
be related to changing patient type, with lengths of stay reduced 
and therefore patients who are more dependant and more likely 
to need bedrails. It might also be related to increased availability 
of pressure relieving mattresses (some of which require bedrails for 
safe use) or to the greater use of profiling beds in UK hospitals,  
as around 80% of these are purchased with integral bedrails34 
replacing earlier designs of bed where separate bedrails could be 
added if required.

 
Key points: 
How often are bedrails used in the UK? 
•  Published rates of bedrail use in UK hospitals range from 

8% to 35%

•  A possible increase over the last decade could relate to 
changes in patients’ needs or changes in hospital beds  
and mattresses
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6. Do we know which 
patients are likely to 
fall out of bed?
Most falls in hospital happen whilst the patient is mobilising but 
around a quarter of falls in hospital are falls from bed.35 Although 
multiple risk factors for falls in general have been identified36 only 
two falls risk assessment tools designed to predict falls in general 
have been validated outside their original test population.37 No 
validated tools to predict falls from bed have been published, and 
it is not clear whether the risk factors for falls from bed are the 
same as risk factors for falls in general. Falls from bed, like falls in 
general, are likely to arise from a complex interaction between an 
individual patient’s health issues, treatment, disabilities, mental 
state, behaviour, and environment.

 
Key points: 
Do we know which patients are likely to 
fall out of bed? 
•  At least a quarter of patient falls in hospitals are falls  

from bed

•  It is unclear whether the risk factors for falls from bed are 
the same as for falls in general, but multiple risk factors will 
affect individual patients differently
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7. Patient, relative, 
and staff attitudes  
towards bedrails
Although there are many studies published on attitudes to body 
restraint devices outside UK settings, only three studies could be 
located on attitudes towards bedrails, whilst two bedrail reduction 
studies also give some information on patients’ attitudes towards 
bedrail use. 

One study published in 2001 interviewed 17 patients in a  
rehabilitation ward in Northern Ireland who had been nursed in  
reclining chairs, chairs with screw-on tabletops, had tagging  
systems attached, or had bedrails.38 Whilst the overall results of 
the study do not separate out patients’ opinions on bedrails,  
some individual quotes relating to bedrails can be extracted.  
Three comments about bedrails are positive, one patient is upset 
that the bedrails stopped him getting out of bed alone, and one 
objected to the design rather than the bedrail itself. Three patients  
commented that they had no problem getting round the bedrails  
if they wanted to, and one commented the bedrails were cold. 
The reasons the patients thought nurses used bedrails included 
standard practice, because the patient tossed and turned, for  
nurses’ peace of mind, to avoid blame or litigation if the patient 
fell out of bed, and to stop bedclothes slipping to the floor.

A further study published in 2001 involved interviews with nine 
relatives of patients with bedrails in the same setting.39 Only five 
of the relatives recalled that staff had explained the reasons for 
the bedrails to them, but all expressed an understanding that they 
were for safety, to prevent falls from bed. Two relatives said they 
were also useful to help the patient change their own position  
in bed. Three commented you expect bedrails on beds for older 
patients. One said they could make a barrier between them but 
that the nurses had shown her how to take the bedrails down 
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when visiting, and one commented the patient didn’t like them 
‘but it is for his own good, you know’.

On probing by the interviewers, the nine relatives between them 
succeeded in identifying the risk of climbing over bedrails, poorly 
attached bedrails that might fall off, leg entrapment or injury and 
‘there’s a million to one chance somebody would try to get their 
head through the bedrails’. The relatives made suggestions for 
improved bedrail design including mesh covers, padding, narrower 
gaps between the rails, and plastic instead of metal.

In the context of a questionnaire on falls prevention40 41 carried out 
around 2003, 57 patients and 43 relatives in a general hospital in 
the south of England were asked their opinion on bedrails. The 
question was phrased to describe bedrails used as restraint ‘using 
bedrails to make it more difficult to get out of bed’. Even phrased 
in this way 89% of patients and 90% of relatives thought bedrails 
were acceptable. Patients were slightly more positive about the 
use of bedrails than they were of putting a falls risk symbol on the 
head of the bed with the patient’s consent, and thought bedrails 
considerably more acceptable than nursing patients on a mattress 
on the floor. In the same study 100 staff were asked their opinion 
on bedrails; 64% of staff thought bedrails were acceptable. 

One study in a Canadian rehabilitation unit42 where bedrails had 
been routinely used in 2001 allowed new patients to choose  
between being in a group continuing to have bedrails and a group 
testing a new policy aimed at minimising bedrail use. Out of sixty 
patients, 24 choose to keep bedrails (40%). Patients choosing to 
keep bedrails were found to be less independent and more ill.

One study in three USA care homes in 1999 made extensive  
efforts to reduce bedrail use.43 Patients were educated on the  
dangers of bedrails by researchers who were convinced bedrails 
were harmful, and their bedrails kept in the down position for 
increasing periods of time. Despite this some patients wanted to 
keep their bedrails. 
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Key points: 
Patient, relative, and staff attitudes  
towards bedrails
•  Patients with bedrails are mainly positive or neutral about 

their use, but some are upset by them

•  Relatives think bedrails are acceptable but are aware of the 
potential for harm

•  Patients think bedrails are more acceptable than most other 
falls prevention measures

• Some patients were reluctant to manage without bedrails
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8. Evidence on deaths 
and injury caused by 
bedrails
Eleven studies where death or injury was caused by bedrails were 
located. Each study included reports from a variety of settings, 
although most of the cases included appear to be from nursing 
home settings. Eleven sets of advice issued by safety organisations 
in response to bedrail deaths or injuries were also located. More 
detail on these studies and a summary of the advice can be found 
in the appendix. 

One study looked at 74 deaths reported to an accident  
investigation database in the USA over four years.44 Four studies 
looked at some or all of 413 deaths and 292 injuries related to  
bedrails reported to a separate database in the USA.45 46 47 48 
These reports were made over 21 years during which there were 
over 600 million hospital admissions49 and an unknown number 
of patients were nursed with bedrails in nursing homes or their 
own home. The majority of reports came from nursing homes.50 
Six additional papers describe individual incidents of death from 
bedrails51 52 or local reports of bedrail injuries.53 54 55 56 Because most 
of the larger studies overlap, the findings which follow in Box 2 
are drawn from all of them, but the percentages quoted are taken 
from the largest of the detailed studies.57 

The bedrail failure deaths described in these studies (where the 
bedrail broke or became detached and the patient fell to the floor) 
often involved poorly maintained or incorrectly attached bedrails.

The bedrail related entrapment deaths described in these  
studies often involved ‘hybrid assembly’. Hybrid assembly means 
that beds, bedrails and mattresses which were not designed to go 
together were used together. Whilst each piece of equipment may 
have been safe when used alone, in combination they produced 
lethal entrapment gaps. Hybrid assembly is a particular problem in 
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care home or domestic settings where divan style beds are used. 
However, it is a potential problem in all healthcare settings where 
bed and mattresses were not checked for compatibility or are 
interchanged. Most beds remain in use for longer than mattresses, 
so replacement mattresses that do not fit the bed correctly might 
be purchased, mattresses are often changed in response to  
patients’ pressure relief needs, and detachable bedrails can remain 
in use for decades whilst designs of beds change. 

The bedrail related entrapment deaths described in these  
studies also included bedrails with unsafe designs, particularly 
gaps between the bars of the bedrail which were wider than  
current manufacturing standards allow. 

Patients involved in deaths through bedrail entrapment tended 
to be very confused, restless, elderly, and frail. It was also noted 
that patients who died had sometimes previously been found and 
rescued from a similar position, or had had minor injuries from 
trapping their limbs in the bedrails. Any such entrapment should 
be seen as a warning that a more serious entrapment may occur 
unless changes are made to the patient’s care.

Because postural asphyxiation can be a slow process, regular 
and frequent observation is believed to reduce the risk of death 
through any form of bedrail entrapment. However, an individual 
case study suggests a patient can move from the centre of the 
bed into a trapped position in less than 2 minutes and asphyxiate 
within 14 minutes.58 
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Box Two: How bedrails can cause death 
and injury
Entrapment between or below bedrail bars
Some deaths occurred through head or chest entrapment in 
poorly designed bedrails, especially wide gaps between  
vertical bars in bedrails, wide gaps between the lowest  
horizontal bar in bedrails and the bedbase, and triangular 
gaps in a ‘half’ bedrail which is not available in the UK.  In 
some cases the latch had failed during the patient’s struggles 
and collapsed, compressing them further. Because some of 
these deaths occurred as long as 21 years ago, subsequent 
changes in bedrail design appear to have eliminated most of 
these risks. However, healthcare organisations need to ensure 
that any outdated bedrails which are not safely designed60 
have been removed. Bedrails with the correct gaps to avoid 
head, neck or chest entrapment will still present a risk of leg 
or arm entrapment, which can lead to minor or rarely severe 
injury but is unlikely to be fatal.

Entrapment between the top of the bedrail and the 
head of the bed 
Some deaths occurred where the patient’s neck was trapped 
in the gap between the top of the bedrail and the head of 
the bed. This risk can be avoided if this gap is kept smaller 
than the width of a patient’s neck (6cm) or if this is not 
possible, wider than the width of their head (25cm).61  Beds 
purchased with integral rails in the UK in recent years will 
conform with these standards, but again healthcare  
organisations need to ensure that any outdated beds whose 
integral bedrails are not safely designed have been removed. 
Where detachable bedrails are used, staff need to be trained 
on placing these so the gap between the top of the bedrail 
and the headboard are within safe limits. Theoretically the 
same risk would apply at the foot of the bed with a patient 
who has been so restless they are ‘upside down’ in bed. 
Together these entrapments between or below bedrail bars 
or between the top of the bedrail and the head of the bed 
accounted for 38% of deaths and injuries, and an additional 
14% of cases involved injury from limb entrapment between 
the rails.
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Poorly attached or broken bedrails leading to falls  
from bed
22% of deaths and injuries occurred because bedrails fell  
off and the patient fell to the floor, either because the  
bedrail broke when the patient rolled against it, or because 
the bedrail was not properly attached. This risk can be reduced 
if bedrails are regularly checked and maintained, and staff are 
trained on the correct fitting of detachable bedrails.
Entrapment between the mattress and the bedrail
18% of deaths and injuries occurred when the patient 
became trapped between the side of the mattress and the 
bedrail; suffocation occurred because the patient’s airways 
were blocked where their face was squashed against the 
mattress, or because their neck or chest was compressed. 
This risk can be reduced by the use of mattress retainers, and 
by checking that the mattress is the right size for the bed, 
without a gap between the mattress side and the bedrail 
that the patient’s body or head could slip in to.62 Some of 
these incidents involved pressure relieving mattresses.63 The 
expansion of the mattress behind the patient added to the 
pressure on the patient’s chest, neck or face. Most of the 
mattresses  appear to have been types which are rarely used 
in the UK, but one incident involved an alternating pressure 
overlay, and one ‘egg crate’ foam.

Entrapment through body restraints caught on bedrails
Some deaths occurred through body restraints becoming 
caught on bedrails, leading to suffocation. These deaths are 
unlikely to be relevant in the UK where body restraints are 
not used.

Entrapment in the central gap between split bedrails
Rarely (5% of cases) deaths or injuries occurred when  
patients slid either head or feet first through the gap  
between split bedrails, and became stuck halfway.

Postural asphyxiation through collapsing with neck or 
chest over bedrails
Very rarely deaths occurred when the patient’s upper body 
was ‘draped’ across the top of the bedrail, compressing their 
chest or neck. The patients who died in this way appear to 
have been extremely weak or paralysed. This risk would  
remain even with correctly maintained and fitted bedrails.
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No papers on bedrail related deaths in UK settings have been 
published but the Medicines and Health Care Products Regulatory 
Agency (MHRA) have had reports of 21 bedrail related deaths over 
the seven years 2000 – 2006.64 These relate to bedrail entrapment 
or bedrail failure, mainly in nursing or residential homes or the  
patient’s own home. Of these deaths, three were deaths from 
bedrail entrapment in a hospital setting. During this period over 60 
million patients were admitted to hospitals in England and Wales.

The MHRA found similar circumstances behind fatal bedrail  
entrapment as the non-UK studies, including hybrid assemblies of 
incompatible equipment (referred to by the MHRA as ‘third party 
bedrails’) or unsafe designs of bedrails not meeting current  
standards, or poorly maintained bedrails, or incorrectly fitted  
bedrails.65  Additionally, the MHRA identified a hazard when  
standard bedrails were used for patients whose bodies were  
outside the range of normal adult body sizes, for example  
child-sized adults, very emaciated adults, and those with  
microcephaly or hydrocephaly.

Three studies of non-fatal bedrail injury in UK hospital settings 
were found. One study in a UK acute teaching hospital during 
199466 found eight direct injuries from bedrails were reported over 
15 months. A 1999 study in a UK community hospital setting67 
stated that after introducing clinical guidelines on bedrail use there 
was a ‘90% reduction’ in ‘incidents surrounding the use of be-
drails’ but no numbers or details are given. A study based on the 
NPSA’s National Reporting and Learning System (NRLS) estimated 
1,250 reports of injuries from striking or trapping limbs in bedrails 
are made every twelve months from hospitals and mental health 
units in England and Wales, usually involving minor injuries to the 
lower leg, and notes that the Health and Safety Executive (HSE) 
had six reports of serious injuries (including two fractures and one 
dislocation) from bedrail entrapment in hospital settings over a 
three year period.68
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Key points: 
Evidence on deaths and injuries caused  
by bedrails
•  Bedrail failure occurs when poorly fitted or poorly  

maintained bedrails break or become detached, and  
patients fall from bed

•  Bedrail entrapment occurs when patients’ necks, chests or 
limbs are trapped within the bedrail or between the  
bedrail and the bed or mattress

•  In the USA, an average of around 20 deaths a year have 
occurred through bedrail entrapment or bedrail failure, 
mainly in nursing home settings

•  In the UK, an average of around three deaths a year have 
occurred through bedrail entrapment or bedrail failure in 
care homes and patients’ own homes

•  Bedrail entrapment deaths in UK hospital settings are  
very rare, with three reports in seven years located by  
the MHRA

•  Improvements in bedrail design have eliminated some fatal 
entrapment risks

•  Fatal entrapment risk can be further reduced through 
putting systems in place to correctly fit and maintain  
bedrails and ensure beds, mattresses and bedrails are  
compatible with each other 

•  Standard adult bedrails may not be suitable for patients 
with unusual body sizes

•  Death from entrapment may be less likely to occur if  
patients are frequently observed

•  Minor injuries, and more rarely serious injuries, can occur 
through arm or leg entrapment in bedrails

•  Frequent observation may reduce entrapment risk,  
but entrapment can occur between regular and  
frequent checks
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9. Evidence from  
hospitals on bedrails’ 
impact on falls, and 
injury from falls
One before-and-after study, one randomised controlled trial, and 
13 other studies were located. More detail on these studies can be 
found in the appendix.

One large scientific before-and-after study in a New Zealand  
rehabilitation hospital during 199469 examined falls rates in bed 
areas before and after the introduction of a policy and  
education aimed at reducing bedrail use. The proportion of beds 
with bedrails attached fell from around 30% to around 11%. Falls 
in bed areas rose significantly from 186 in the six months before 
the study to 232 in the six months after the study.  Overall injuries 
were 76 pre-policy and 78 post-policy. Hip fracture, hip pain and 
serious lacerations increased from 6 to 7.* The increases in injury 
were not statistically significant.† 

One cluster randomised controlled trial of multi-faceted falls 
prevention in a UK acute hospital included a prompt for staff to 
review bedrail risk or benefit for individual patients.  Falls rates 
reduced significantly and injury rates showed a non-significant 
increase. No information was collected on whether there were 
any actual changes in levels of bedrail use. Because this was a 
multi-faceted study, it is not possible to separate out the impact 
of bedrails from that of other interventions in the study such as 
medication review and improved footwear.

One study in a Canadian rehabilitation hospital71 aimed to  
randomise patients between care teams where bedrail use was 
routine on admission and care teams where bedrail use was  
restricted, but allowed some patients to choose which group they 

* The results given here are based on  
independent tests for statistical significance 
carried out as part of a published  
meta-analysis, and clarification of some  
findings on injury in the original paper where 
text and tables are not consistent with each 
other. See table 4 in the appendix
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joined. This resulted in patients with less independence and more 
co-morbidity being more likely to be allocated to the routine  
bedrails group. The patients in the routine bedrails group fell on 
two occasions, whilst the patients where bedrail use was restricted 
fell 10 times. The effect of bedrail use could not be separated from 
the differences between the two groups.

Other studies looked back at bedrail use in relation to local reports 
of falls. All these studies relied on staff reports of falls, and could 
be affected by under-reporting or missing information. These  
studies had very different findings on the proportion of falls from 
bed which occurred with bedrails raised:

• 6% in a UK acute hospital during 1994 72   

• 7% in English/Welsh acute hospitals during 2005 73  

• 8% in English/Welsh hospitals and mental health units in 2006 74   

• 35% in an Australian specialist hospital during 1993-2000 75  

• 40% in older people’s speciality in a UK acute hospital in 1999 76 

• 41% in an acute hospital in the USA during 198177  

• 90% in an acute hospital in the USA during 1987-199178  

•  100% of ‘falls from bed whilst sleeping’ in a US acute hospital 
during1980/81 79   

Unfortunately, most of these studies do not state what  
percentage of beds had raised bedrails, and without that  
information they cannot be used to estimate the likelihood of 
falling with or without bedrails. The high rates reported from US 
hospitals in the 1980s have to be considered in the context that 
bedrail use in that setting was at the time standard practice for all 
patients aged over 65.80  

Two studies did include the percentage of bedrails in use. The 
study from wards within an older people’s speciality in a UK acute 
hospital in 199981 found that 40% of patients had bedrails in use. 
This study found 45% of falls from bed occurred whilst bedrails 
were in place. The study based on reports to the NRLS in 2006 
from hospitals in England and Wales82 found that bedrails were 
recorded as raised in 8% of reports of falls from bed. A survey 
taken from a random sample of hospitals reporting to the NRLS in 

† As only a minority of patients fall from bed, and 
even fewer are injured in falls, very large numbers 
of patients may be needed to detect changes in 
the numbers of injuries from falls. Because most 
injuries from falls are minor, studies taking place in 
single hospitals are unlikely to be powered to detect 
changes in serious injury
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the same year indicated 35% of patients had bedrails in use, with 
26% having bedrails raised on both sides of the bed.83 

One cohort study in an acute academic hospital in the USA  
published in 2005 compared 98 patients who fell with 318  
controls matched for length of stay.84 Having one or more bedrails 
raised was associated with a statistically significant reduced risk of 
falling. Injury rates were not analysed.

However, interpreting these studies is difficult because the patients 
given bedrails are likely to be different to the patients who were 
not given bedrails. The finding that the proportion of falls from 
beds with bedrails was similar to or lower than the proportion of 
beds with bedrails in use could be interpreted as showing bedrails 
reduce falls from bed, but could also be explained by bedrails  
being given to patients who were less likely to fall (although 
nurses generally give bedrails to patients they consider more likely 
to fall.)85 With retrospective studies like these, there is no way of 
knowing which explanation applies.

Even when studies do not give information on levels of bedrail 
use, they can provide information on the likelihood of injury once 
patients have fallen from beds with or without bedrails. Four of 
the studies above included information on injury rates:

•  In a UK hospital in 1994, falls from beds with bedrails accounted 
for 6% of falls from bed, and 4% of injuries. 86 

•  In an older people’s speciality in a UK acute hospital in 1999, falls 
from beds with bedrails accounted for 45% of falls from bed, and 
43% of injuries. 87 

•  In a small Australian specialist hospital during 1993-2000 the 
proportion of injuries was lower in falls from beds with bedrails 
than it was in falls from bed without bedrails, but not statistically 
significant. One death occurred in a fall from bed with bedrails. 88

•  In English/Welsh hospitals in 2005, harm occurred in 14% of falls 
from bed with bedrails, and 31% of falls from bed without  
bedrails.89 No significant differences in moderate, severe or fatal  
injuries were found, but minor injuries were significantly more 
likely to occur in falls from bed without bedrails, and minor head 
injuries occurred seven times more often in the falls from bed 
without bedrails (highly statistically significant). 90
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The reason for head injuries occurring much more often in falls 
from bed without bedrails is not clear, but samples of descriptions 
attached to the reports from English/Welsh hospitals in 2005  
suggest that if patients fall from beds with bedrails, they  
usually do so feet first towards the foot of the bed, whilst falls 
from beds without bedrails are usually slips or rolls from a lying 
down position, where the patient’s head may strike the floor or 
bedside equipment.

A review of legal claims in England initiated in 2000-2005  
identified 154 claims relating to death or injury from falls from 
bed.91 Bedrails were raised in only four cases (3% of the total). 
Legal cases are unlikely to be a representative sample, as litigation 
is usually considered only when there is a belief appropriate care 
has not been given, so this study cannot be used to estimate the 
likelihood of falls with or without bedrails. 

One study in an Australian acute hospital in 1989 compared single 
fallers with multiple fallers, and found those patients who fell from 
bed were likely to remain single fallers.92 This finding has been 
cited by others as evidence that bedrails are unnecessary even if a 
patient falls from bed93 but the study collected no information on 
bedrail use and it is possible clinical staff added bedrails after the 
first fall from bed.

Two descriptions of the impact of a change in bedrail policy have 
been published, but these are not scientific studies and contain 
very little detail. A 1999 study in a UK community hospital  
setting94 stated that after reissuing clinical guidelines aimed at 
reducing bedrail use there was ‘no increase in falls’. A 1990 study 
on a UK ward caring for older people95 stated that requesting  
compliance with a guideline reduced bedrail use from 100% of 
beds to 25% of beds. Falls occurring before the change in practice 
are not stated but only three falls are said to have occurred in the 
year following this change. 
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Key points: 
Evidence from hospitals on bedrails’  
impact on falls and injury from falls
•  One scientific study of bedrail reduction in a hospital  

setting resulted in a statistically significant increase in falls 
and non-significant increases in injury and serious injury

•  One scientific cohort study found having bedrails raised 
was associated with a statistically significant reduction in 
the risk of falls

•  Studies looking back at reports of falls from bed need  
to be interpreted with care, as patients who are given 
bedrails are likely to be different from patients who are not 
given bedrails

•  The four studies including injury rates all showed falls from 
beds with bedrails were associated with lower  
rates of injury, but this was statistically significant in only 
one study

•  No significant differences in moderate, severe or fatal  
injuries was found between falls from bed with bedrails 
and falls from bed without bedrails
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10. Evidence from 
nursing homes on  
bedrails’ impact on 
falls, and injury  
from falls
Although this literature review is intended to inform policy and 
practice in hospitals, studies in nursing homes may have some 
relevance. Outside the UK, nursing homes may be used for short 
term rehabilitation and serve a similar patient group to UK  
community hospitals. The environment in nursing homes may be 
very different to acute hospitals – for example, nursing homes will 
have more single rooms and carpeted floors – but may be similar 
to small NHS units used for longer term care or rehabilitation of 
clients with mental health needs or learning disabilities. 

Five studies were located. Because all five took place in nursing 
homes in the USA, body restraints may have been in use at the 
same time as bedrails for some patients, which is likely to affect 
the findings.

One small before-and-after study in the rehabilitation wing of 
a nursing home during 1994/9596 compared falls in bedrooms 
before and after a bedrail reduction programme, which involved 
policy, education, and introducing bed alarms. No new patients 
were permitted bedrails until after a week’s assessment, and  
existing patients’ split bedrails were taken down one section at 
a time. Bedrails were reintroduced only if patients fell from bed 
more than three times, or were injured in a fall from bed, or for 
exceptional patients (e.g. with unstable epilepsy). Bedrail use  
reduced dramatically from almost all patients to around 13% 
of patients. Falls rose from 19 before to 31 after (an increase of 
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61%). There were two minor injuries before, and one minor injury 
and one serious head injury after.  The study was too small to  
produce statistically significant results.

A small before-and-after study in a nursing home97 followed 93 
residents during a bedrail reduction programme. Actual rates of 
bedrail use are not noted, but 16 residents fell in the bed area  
before the bedrails reduction programme, and 35 fell in the bed 
area after the bedrails reduction programme (a statistically  
significant increase of 118%). Falls increased particularly in  
patients with visual impairment. Injury rates are not stated, but  
the study implies most falls resulted in no more than minor harm, 
and the study was too small to expect to detect significant  
changes in injury.

One before-and-after study in three nursing homes in 1999  
included seeking alternatives to bedrail use such as body pillows 
and crash mats.98 The efforts made to reduce bedrail use appear 
extensive, including early morning management inspections to 
check compliance. Bilateral bedrail use reduced from 31% of beds 
to 18% of beds. Falls from bed decreased slightly from 142 to 
126, patients injured decreased slightly from 42 to 35, and hip 
fractures increased from one to two, but none of these changes 
was statistically significant and occupied bed days had also  
reduced between the before and after periods of the study. 

One very small study looked at 16 reports of falls from bed in a 
nursing home in 1982.99 Fourteen of these falls occurred from 
beds with bedrails raised. Like the hospital studies from this period 
discussed above, this study has to be considered in the context of 
bedrail use approaching 100% for older patients at that time in 
the USA.

One study in three nursing homes100 looked back at 318 reports  
of falls from bed collected in 1990/91 during a study aimed at 
reducing the use of body restraints.  Bilateral bedrail use  
averaged 64%. Three patients had serious injuries in falls from 
beds with bilateral bedrails, and two had serious injuries from falls 
from beds with partial or no bedrails. The actual number of falls 
with or without bedrails is not given, but patients with bilateral 
bedrails were found to have been no more likely to fall once  
corrections were made for differences in dependency and  
confusion between patients. The paper includes detailed statistical 
analysis, but may be limited because only a very small number of 
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patients in either group did not fall, and a high proportion were 
restrained by body restraint devices. 

 
Key points: 
Evidence from nursing homes on  
bedrails’ impact on falls, and injury  
from falls
•  Studies from US nursing homes may have only limited  

relevance to UK hospital settings

•  Most nursing home studies were too small to produce  
statistically significant results

•  Although one bedrail reduction study found no significant 
change in falls and injured patients, two other bedrail  
reduction studies saw falls increase by 60% and 118%  

•  Patients with visual impairment may be particularly likely to 
fall if their bedrails are removed
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11. Additional  
evidence
References in the literature are made to three aspects of risks  
relating to bedrails which have not been established by trials but 
have a scientific foundation or can be locally tested.

Papers state bedrails can increase the likelihood or severity of  
injury because if the patient climbs over them and falls from a 
greater height, the effect of gravity will make injury more likely 
or more severe.101 102 This has a clear scientific foundation but the 
findings described earlier in this literature review - that falls from 
beds with bedrails appear to result in lower proportions of injury 
- would suggest staff are avoiding their use for patients likely to 
climb over them. A study in seven UK hospitals103 suggested staff 
were very aware of the need to avoid bedrail use if the patient 
might climb over their bedrails, and those patients who were  
considered both mobile enough and confused enough to be at 
risk of climbing over their bedrails made up a very small proportion 
of hospital patients (ten patients out of 1,092 patients surveyed, 
or slightly less than 1%). 

One paper suggests alternating pressure mattresses may ‘propel’ 
patients out of bed104 as by giving under the weight of a patient 
they will create a downwards slope to push the patient towards 
the edge of the bed. Patients who need alternating pressure 
mattresses are likely to have poor mobility and would be unable 
to save themselves from falling off the edge of the bed without 
bedrails. Alternating pressure mattresses vary in design, but this 
‘propelling’ effect can be locally tested by staff members lying in 
non-central positions on alternating pressure mattresses (at floor 
level for safety). Staff should also refer to the manufacturers’  
guidance on safe use.

Papers often state that there is no evidence that bedrails prevent 
falls from bed105 106 because no randomised controlled trials have 
been carried out. In a systemic review of the effectiveness of  
parachutes107 the authors used humour to make a serious point 
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that the effect of some inventions can be proven without the need 
for randomised controlled trials. Bedrails, like parachutes, can be 
tested pragmatically. Their effect on preventing slipping, sliding or 
rolling out of bed (the only types of falls they are designed to  
prevent) can be locally tested by a staff member lying on a bed 
with bedrails, closing their eyes, and rolling or sliding from side to 
side.  Repeating the experiment without bedrails is not advised.  

 
Key points: 
Additional evidence on bedrails
•  The risk of injury for a patient climbing over bedrails is 

theoretically higher, but staff appear aware of the need to 
avoid bedrails for these patients 

•  Some alternating pressure mattresses may create a risk of 
falls from bed if used without bedrails

•  Bedrails can be demonstrated to prevent slipping, rolling or 
sliding from bed
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12. Conclusions
Papers including evidence on bedrails are few. Most are not  
scientific studies, and many are too small to produce statistically 
significant results. A pure approach to evidence would mean this 
literature review was only one sentence long - there are no  
specific randomised controlled trials, therefore we have no robust  
evidence. This review has instead aimed to take an approach 
known as critical realism108 acknowledging the complexity of the 
evidence and the difficulty in interpreting it, and highlighting the 
more scientific studies as well as describing a range of information 
on bedrails from reliable sources.

This review found strongly negative opinions were often expressed 
about bedrails in papers. However, patients with bedrails were 
mainly positive or neutral about their use, and some patients were 
reluctant to manage without bedrails.

All healthcare involves risks as well as benefits. The evidence  
confirms that the risk of death and injury from bedrails is real, but 
not random. Papers on bedrails often warn that bedrails can kill, 
but miss the opportunity to help staff understand the importance 
of correctly fitting and maintaining bedrails of the appropriate size 
for the bed, mattress and patient to reduce this risk. Each and  
every death is an individual tragedy for the patient, their  
family and friends, and the staff caring for them, but the risk  
of fatal entrapment in hospitals appears lower than one in ten 
million admissions to hospitals in England and Wales, and can be 
further reduced by following advice issued by the MHRA.109 

Falling from bed also presents a risk to patients. Around one in 
200 hospital patients fall from bed, and 90 fractured neck of  
femurs and eleven deaths caused in falls from bed were reported 
in England and Wales during 2006.110 This review did not locate 
evidence for the views often expressed in the literature that  
bedrails increase falls and injury overall. Of the retrospective  
reviews of accident forms or patient records that included  
statistical analysis111 112 113 114 none found that falls, injury or  
serious injury was significantly less likely without bedrails, whilst 
one study found that falls were significantly more likely to occur in 
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patients without bedrails115 and one study found that injury was 
significantly more likely to occur in falls without bedrails.116 Of the 
before and after trials that included statistical analysis117 118 119 none 
found that falls, injury, or serious injury were significantly less likely 
when bedrail use was reduced, and two studies found that falls  
increased significantly.120 121 Despite the actual findings, some  
papers stated that the risks of bedrails always outweigh the  
benefits122 or that they should no longer be used.123 

It is notable that the studies of bedrail reduction124 125 126 were 
aimed at reducing or eliminating bedrail use for all patients, rather 
than considering patients as individuals. Whilst the evidence does 
not support this approach, neither does it support an approach of 
routine bedrail use. There are undoubtedly patients for whom the 
risks outweigh the benefits, just as there are patients for whom 
the benefits will outweigh the risks.  Hospital patients are each 
unique individuals, and decision making needs to be based on an 
individual assessment of risks and benefits. 

This literature review was undertaken to inform the NPSA Safer 
practice notice Using bedrails safely and effectively.127 This safer 
practice notice aims to improve the safety of patients in hospitals 
through informing patients and staff about the relative risks of 
falls and injury with and without bedrails, and what steps they can 
take to reduce the risks. It aims to ensure that bedrails are used 
when appropriate to reduce the risk of patients accidentally  
slipping, sliding, falling or rolling out of bed, and that bedrails are 
not used inappropriately as restraints. The safer practice notice 
was released together with the third report of the NPSA’s Patient 
Safety Observatory Slips, trips and falls in hospital128 to ensure 
prevention of falls can be considered in a much wider context than 
bedrails alone.
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Key points: Conclusion
• The evidence on bedrails is limited

•  Patients were mainly positive or neutral about the use  
of bedrails

•  The risk of fatal bedrail entrapment is real, although  
extremely rare in hospitals 

•  The risk of fatal bedrail entrapment is not random, and can 
be reduced further by following advice on using  
bedrails safely

•  Bedrail reduction programmes may result in increases  
in falls

•  Patients with bedrails appear less likely to fall, and less 
likely to be injured if they fall

•  Neither elimination of bedrails, nor routine bedrail use, 
is appropriate. Decision making on bedrails needs to be 
based on an assessment of risks and benefits as they  
apply to individual patients
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13. Appendix
This review used existing systematic academic literature reviews    
and a systematic literature search  which included bedrails within 
their wider topics of falls prevention or restraint. Because these 
reviews did not always search for all the alternative words used for 
bedrails a supplementary search of the main clinical databases was 
made (see Table 1 below). 

Through these searches 543 articles were located.

Articles were included if they were original studies of:

•  direct consequences of the use of bedrails (e.g. injury or death 
caused by bedrails)

•  indirect consequences of the use of bedrails (e.g. falls or changes 
in mobility)

• staff’, patients’ or relatives’ views on bedrails 

• prevalence/incidence of bedrails in UK settings

Single case studies specific to bedrails or anecdotal accounts of 
changes in bedrail use even if of poor quality were not excluded, 
but their limitations are explored in the main text. Paediatric  
studies were not included. Articles where the full text was not 
available in English were not included. Articles published before 
1980 were not included.

Of the 543 articles identified, 499 were excluded because they 
related to body restraints, or were papers discussing previously 
published evidence, or covered cots for children, or were  
prevalence of bedrails in specialities, or outside the UK. Whilst  
examples of attitudes to bedrails were drawn from excluded 
articles, this was opportunistic rather than systematic. Thirty two 
papers were included in this literature review. Twelve additional 
papers did not fit the criteria, but had some mention of original 
facts on bedrails, and are included in the appendix Table nine. 

An additional search was made for directives on bedrails produced 
by agencies involved in collecting reports of injuries from falls 
and bedrails (HSE, MHRA, and NPSA in the UK and the US Food 
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and Drug administration and Joint Commission on Accreditation 
of Healthcare Organisations in the USA). Eleven directives were 
located and included in the appendix Table three. 

TABLE � – Systematic review and literature search sources

Reference Keywords Context

Oliver D Gosney M Victor C et 
al. (2005) Prevention of falls and 
injuries in hospitals and care 
homes: systematic review,  
meta-analysis and economic  
evaluation Department of 
Health accidental injury  
prevention programme

bedrail, cotside,  
‘restraint–physical’ and 
‘protective devices’

Systematic review of  
prevention of falls in  
hospitals and care homes

Evans D Wood J Lambert L  
Patient injury and physical 
restraint devices: a systematic 
review Journal of Advanced 
Nursing 2003 41 3 274-282

restrain, bedrail, siderail, 
cotside

Systematic review of patient 
injury and physical restraint 
devices. Twelve studies were 
located but all relate to use 
of body restraints and  
only two studies record  
concurrent use of bedrails 

Gallinagh R Slevin E  
McCormack B Side rails as 
physical restraints in the  
care of older people: a  
management issue Journal  
of Nursing Management 2002 
10 299-306

side rails, cot sides,  
restraints, beds,  
equipment

Systematic literature search 
of side rails as physical 
restraint

Additional search for this  
literature review

restraint, bedrail, side rail, 
cotside, safety rail

Allied & Complementary 
Medicine - 1985 to date 
(AMED) British Nursing 
Index - 1994 to date (BNID) 
CINAHL (R) - 1982 to date 
(NAHL) DH-DATA - 1983 to 
date (DHSS) EMBASE - 1974 
to date (EMZZ) EMBASE - 
1996 to date (EMED) King’s 
Fund - 1979 to date (KFND) 
MEDLINE - 1950 to date 
(MEZZ) MEDLINE - 1996 
to date (MEDL) PsycINFO 
- 1806 to date (PSYC)
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TABLE � - Directives issued on bedrail safety

Reference Country Key content

DH 1994143 UK

•   Raise awareness of risk of entrapment between rail bars or 
between rails and mattresses

•  Consider padding, pillows or different bar spacing

•   Be aware most entrapped patients were confused and 
restless

FDA 1995144 USA

•   Regularly inspect for any gaps wide enough to entrap head 
or body, including gaps between rail and mattress

•   Check new purchases of bedrails and mattresses for  
compatibility with bed

•   Install bedrails at correct distance between head and foot 
of bed

•  Consider protective barriers to close off gaps

•   Bed rails should not be used as a substitute for body 
restraints

MDA 1997145 UK

•   Be aware of entrapment risk when purchasing, selecting, 
fitting and adjusting bedrails

•   Check gaps between rail and mattress, rail and bed, and 
between bed bars for hazards

•  Increase vigilance when using bedrails

JCAHO 2002146 USA

•  Train staff in awareness of entrapment risk

•  Assess patients for risk of entrapment

•  Inspect beds for potential entrapment gaps

•  Use nets/padding to reduce entrapment risk

•  Observe patients at risk of entrapment more closely

•  Educate patients/relatives about entrapment risks

MDA 2002147 UK
A review of the characteristics of bedrails marketed as medical 
devices in the UK in relation to bedrail entrapment dimensions 
and bedrail failure risks

MHRA 2004a148 UK
Remove any two bar bedrails where the gap between rails is 
greater than 12cm

MHRA 2004b149 UK Check mattress compatibility

FDA 2006150 USA

Non-binding recommendations on dimensions of various 
aspects of bedrails in relation to beds and mattresses, and 
techniques for testing these, intended for the assessment of 
existing equipment and the design of new equipment

MHRA 2006151 UK
Comprehensive advice on purchasing, maintaining, risk  
assessing and fitting of bedrails 

MHRA 2007152 UK
Requirement to check compatibility of beds, mattresses and 
bedrails and grab handles

NPSA 2007153 UK
Requirement to review policy in hospitals to ensure  
appropriate bedrail use, patient decision making, and safe 
equipment systems

143   Department of Health January 1994 
Safety action Bulletin Use of Hospital 
Bed safety Sides and Side Rails 

144   USA Food and Drugs Administration 
Safety alert entrapment hazards with 
Hospital Bed Side Rails 23/8/95

145   Medical Devices Agency (now Medicines 
and Healthcare products Regulatory 
Agency) Hazard Notice 1997/11  
Bed Side Rails (Cot sides) – Risk of 
entrapment London: MHRA

146   Joint Commission on Accreditation  
of Healthcare Organizations 2002 
Sentinel Event Alert: bed rail-related 
entrapment deaths accessed at  
www.jointcommission.org/Sentinel 
EventAlert/sea_27.htm on 29/7/06

147   MHRA 2002 Bed safety equipment; 
an evaluation London: Medicine and 
Healthcare products Regulatory Agency 
access at www.mhra.gov.uk

148   Medicines and Healthcare products  
Regulatory Agency MDA/2004/007 
13 February 2004 Bed rails: twin bar 
designs - entrapment and asphyxiation

149   Medicines and Healthcare products  
Regulatory Agency MDA/2004/014 
replacement mattresses for hospital beds 
used in hospitals and the community

150   USA Food and Drug Administration  
Hospital Bed System Dimensional and  
Assessment Guidance to reduce  
Entrapment http://www.fda.gov/cdrh/
beds/guidance/1537.html accessed  
on 29/7/06

151   MHRA Device Bulletin 2006(06) the safe 
use of bedrails London: Medicine and 
Healthcare products Regulatory Agency 
access at www.mhra.gov.uk

152   MHRA Device Alert 2007/009 Beds Rails 
and Grab Handles London: MHRA  
www.mhra.gov.uk 

153   NPSA Safe and effective use of bedrails 
London: NPSA www.npsa.nhs.uk  
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