
Sleep disturbance in hospital – 
What can be done for a quiet night? 

Abstract
Sleep is important. When we are not in a 
hospital bed, we devote 36% of our lives to it - 
time not spent eating, moving or reproducing. 
Things that our biology textbooks tell us are 
needed for life. So why do we do it? There is 
no theory of everything when it comes to sleep 
but it underpins all of our biopsychosocial 
functions. We will cover some of these and 
how they relate to inpatients along with what 
we can do to improve their sleep.

Why does sleep matter? 

Sleep is needed to maintain physical and 
mental homeostasis with a bidirectional 
relationship between sleep disturbance 

and ill-health. Sleep, or lack thereof, has direct 
impacts on emotional processing and mood 
making it both a symptom and risk factor for 
psychiatric illness with 80% of people with 
depression reporting poor sleep [1,2]. The 
increased activity in the amygdala, striatum 
and prefrontal cortex in REM sleep combined 
with reduced noradrenaline levels could indi-
cate a causal pathway [3]. 

People sleeping less than 6 hours have 
increased levels of impaired glucose tolerance 
and diabetes compared to those getting 7-8 
hours, affecting inpatients and public health 
overall [4]. Surgical patients share the burden 
of circadian rhythm disruption. Actin is a 
key protein involved within cell migration in 
fibroblasts and needed for wound healing. It 
responds to the circadian clock meaning that 
burns occurring during the day heal 60% faster 
than those that occur at night. Disturbing the 
circadian rhythm shifts this “active period”, 
delaying wound healing [5]. Growth hormone 
pulses within slow wave sleep account for 
70% of total daily GH, vital for childhood 
growth and development [6]. Close relation-

ships have also been shown between poor 
sleep and increased inflammatory response 
during chemotherapy [7] with studies showing 
worse chemotherapy outcomes in patients 
with circadian rhythm disruption [8]. All of 
these factors should make us realise that for 
those in hospital, some of the most unwell and 
vulnerable, we should be doing everything to 
protect and preserve sleep as part of recovery. 

What goes wrong? 
Like a Vegas casino, hospitals are full of artifi-
cial lights and noise at night and little physical 
activity in the day. Unfortunately, in this case 
the gamble leads to poorer outcomes for 
patients, who report significantly worse sleep 
of around 5.5 hours versus 7.0 hours at home. 
Not only is sleep shorter but the quality of the 
sleep is worse [9]. One of the main factors that 
patients report disturbing sleep is noise [9]. 
The World Health Organisation recommends 
that the mean overnight noise in a hospital 
should be less than 35 dB with peaks of noise 
less than 40 dB. A study by Padmakumar is one 
of many showing that noise levels in Intensive 
Care Units were much higher with peaks of 
60dB occurring regularly at night. The noise 
next to the nurses stations was loudest, high-
lighting the impact staff and conversation has 
on noise disruption, but environmental sounds 
such as machine alarms and items being 
dropped caused the largest increase in sound 
pressures [10]. Other studies [9,11] also show 
that overnight nursing observations and inter-
ventions such as medication administration 
are a major cause of disruption to patient sleep 
for obvious reasons. Conversely bundling care, 
rather than repeated visits to the patient has 
been shown to lead to better sleep, less need 
for both painkillers and hypnotics and shorter 
hospital stays [12]. 

Not much about modern hospital systems 

is natural and this includes the lighting. In 
some areas the requirement for bed space 
means natural light comes as an afterthought. 
Unfortunately, our circadian rhythms, co-ordi-
nated by the suprachiasmatic nucleus (SCN), 
are heavily entrained by the 24 hour light-dark 
cycles [13]. The lack of these natural light 
cycles in hospital can lead to a “free running” 
sleep cycle which is asynchronous to the light/
dark cycle and more than 24hrs, leading to 
delayed sleep, excessive daytime sleepiness 
and impaired daytime function [14]. A study 
into the impact of daylight on length of stay for 
2319 patients in a coronary care unit showed 
those with direct light from windows had 
shorter length of stay than those without, with 
the biggest impact on patients with dementia, 
anxiety or prior delirium [15]. 

Aside from light, exercise helps with circa-
dian rhythm entrainment. Individuals who 
exercise between 7am-3pm wake earlier with 
those exercising later doing the opposite, 
leading to a reduction in circadian disrup-
tion. This improves both sleep and metabolic 
health in general [16], while lack of activity in 
the inpatient setting helps neither. Not all will 
benefit from bed rest in the day.  

What can we do about it? 
Many of the above factors are modifiable and 
both individual and organisational change 
could improve sleep outcomes for patients 
and staff, the methods for doing this vary and 
this section will discuss some of the changes 
that can be made.  

A recent systematic review and metanal-
ysis included 76 studies with 5675 patients 
involved. The conclusions were that physical 
sleep aids, relaxation techniques and music 
interventions all had medium to large effect 
on sleep quality and for some studies, length 
of stay in hospital was shorter.  Physical sleep 
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aids, especially eye masks, seemed to have 
the largest effect with their relatively low cost 
and easy application making them practical 
within the NHS [17]. Redesigning entire wards 
may be a bigger task; identifying those patients 
more likely to benefit from sunlight exposure 
and placing them in beds which reflect this ie. 
closer to windows may be a more easily attain-
able intervention [15]. Preoperative sleep loss 
was significantly associated with postoperative 
delirium [18], with 91% of those experiencing 
sleep loss being first on the theatre list. Perhaps 
those with risk factors for delirium such as 
cognitive impairment could be placed later in 
the day or sleep aids should be considered in 
preoperative evaluations.  

The SleepWell project in a UK mental health 
trust personalised night time nursing observa-
tions by having a 6hr protected sleep period 
when safe, identified sleep disorders and 
provided patient and staff education around 
sleep and insomnia[19].This resulted in 50% of 
patients getting protected sleep, a 41% reduc-
tion in the number of hypnotic medications 
administered per patient and positive feedback 
from patients and staff with no serious adverse 
events [20,21]. This and other studies have 
shown that simple interventions led at ward 
level and by nursing staff can improve length of 
sleep and reduce unnecessary and potentially 
harmful prescribing. 

Looking to the future 
Along with efforts from individuals and organ-
isations, technology could provide the tools to 
help in-patients sleep better. Although phys-
ical sleep aids can provide relief from the 
artificial hospital environments, soft closing 
bins and alarms turned down at night are 
often even more effective [22]. Simple noise 
monitoring and visual warning devices such 
as the SoundEar (Figure 1) have been shown 
to modify staff behaviours and reduce ambient 
noise. Pairing these with a more targeted bundle 
of sleep promoting interventions could provide 
the behavioural changes required [23]. Along 
with sound monitoring, smart lighting could 
be implemented to better replicate the natural 
environment. The introduction of cycled light 
reflecting what would occur outside hospital 
has significant benefits to preterm babies in 
NICU, leading to increased weight and reduced 
length of stay compared to those in constant 
light conditions [24]. Blue depleted light 
was used in the lighting systems of a psychi-
atric hospital in Norway and showed higher 
melatonin levels at night and improved sleep 
quality. The authors suggested new hospital 
designs could include these chronobiological 
principles to benefit patients’ sleep and circa-
dian rhythm without additional burden to staff 
or patients [25].

Although they may help in the future, we  

 
 
don’t need the robots used in Japanese care 
homes and advanced Artificial Intelligence to 
measure and personalise sleep advice before 
we’ve got the basics right. The first step to 
improving sleep for our patients is by asking 
everyone a simple question on the morning 
ward round. How did you sleep last night?

Figure 1. The SoundEar3 monitoring system. An example 
of a decibel meter used within the hospital environ-
ment, it can be set to flash red as a warning at a certain 
decibel level. This can be adjusted depending on the 
time of day http://www.soundear.com
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