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ABSTRACT

Background: Sleep disturbance is a major problem among critically ill
patients in the Intensive care unit (ICU) and often leads to negative
experiences during their treatment. Previous studies found that envi-
ronmental factors including noises and lighting mainly associated with
the patient's sleep disturbance. Objectives: This study purposed to
explore the relationship between environmental noise and lighting with
the experience of sleep disturbance among critically ill patients in
ICU. Methods: Analytical descriptive with a cross-sectional study
approach was used in this study in the population of critically ill pa-
tients who were treated in the ICU. Setting  of the study was con-
ducted at a public hospital in West Sumatra, Indonesia from June to
August 2021. The sample size was calculated by using power analy-
sis from a previous study which obtained 80 participants. A purposive
sampling technique was used based on the inclusion criteria. Data
was analysed by using percentages for the descriptive statistic and
the Spearmen rank test for the inferential statistic. Results: Results of
the study showed that 37.5% of the participants had sleep distur-
bance from environmental noise and 31 participants 38.75% of par-
ticipants had sleep disturbance from lighting. Moreover, there was a
significant relationship between environmental factors with sleep dis-
orders in critically ill patients. Conclusion: Environmental factors of
noises and lighting associated with the experience of disturbance among
critically ill patients in ICU. It should be expected that hospitals could
provide health education for patients and families suffering from sleep
disturbance to maintain a calm environment noise and good lighting .
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BACKGROUND

Sleep quality can improve psychological well-
being and it is important for the recovery of critically
ill patients (Elliott, Rai and McKinley, 2014). Never-
theless, most critically ill patients reported sleep dis-
turbance during their treatment. Sleep disturbance
among critically ill patients may result in physical and
psychological discomfort such as anxiety (Hofhuis et
al., 2008). Symptoms of sleep disturbance usually a
person will have more difficulty starting sleep, often
wake up early and find it difficult to go back to sleep
(Delaney, Van Haren and Lopez, 2015). A study by
Pisani (2015) found sleep disturbances in critically ill
patients may result in impaired immune function, de-
creased ability of respiratory inspiratory muscles, dis-
ruption of the metabolic system, disruption of central
nervous system regulation and the patient's psycho-
logical condition which has an impact on prolonged
treatment time (Pisani et al., 2015). Other effects of
sleep disorders include excessive daytime sleepiness,
impaired attention and memory, depressed mood, in-
appropriate use of hypnotics, discomfort during treat-
ment and decreased quality of life (Robertson and
Al-Haddad, 2013; Rustam, Kongsuwan and
Kitrungrote, 2021) .

Sleep disturbances in critically ill patients may
affect cardiovascular disorders, respiratory disorders
that can lead to hypercapnia to hypoventilation, and
metabolic disorders that occur in glucose tolerance,
insulin release, growth hormone and cortisol secre-
tion, appetite regulation by leptin and garlic and af-
fect sleep quality (Romero-Bermejo, 2014). Elliott et
al (2013) found several factors associated with sleep
disturbances among critically ill patients in ICU were
noise, lighting, interventions provided by nurses, treat-
ment and patient illnesses (Elliott et al., 2013). Envi-
ronmental noise in the ICU may result in psychologi-
cal disorders such as agitation, confusion and delirium
and physiological such as cardiovascular disorders
and suppression of the immune response to infection
or delayed healing as well as an increased need for
drugs (Suparti and Suroso, 2020).

Boyko et al (2012) stated that ICU noises
are a major problem for critically ill patients due to
medical measures such as the sound of monitors,
voices of visitors, conversations between nurses which
often cause sleep disturbances and lighting that is too
bright so patients are easy to wake up (Boyko, Ørding
and Jennum, 2012). The permissible noise level for
health services such as hospitals ranges from 35 dB
to 45 dB and noise for treatment rooms of <45 dB
(Elbaz et al., 2017).

Sleep disturbance in critically ill patients can
be treated pharmacologically with the use of drugs
such as benzodiazepines, non-benzodiazepines,
ramelteon, low-dose sinequan, and suvorexant. In
general, benzodiazepines are used in the ICU, including
lorazepam, midazolam, and diazepam (Oldham and
Pisani, 2015). Pharmacotherapy has a general hyp-
notic effect with a tendency to increase total sleep
time but could have side effects including drug de-
pendence, agitation, difficulty concentrating, confu-
sion, and hallucinations (Mehta et al., 2012).

Sleep disorders in ICU patients can be
handled by adjusting the lighting level to help patients
feel calm and comfortable (Engwall et al., 2015).
Another study by Suparti (2020) found that sleep
quality can be improved by managing the ICU's en-
vironment, such as lowering the voice of staff con-
versations, lowering lighting, and arranging routine
maintenance activities at night (Suparti and Suroso,
2020). Furthermore, Hu (2010) found that sleep dis-
turbances in critically ill patients can be overcome by
using ear plugs  and eye masks not only to improve
sleep quality but also to increase melatonin produc-
tion .

METHODS

A cross-sectional was conducted on admit-
ted critically ill patients in the ICU of a public hospital
in West Sumatra Indonesia. The sample size was
calculated by using power analysis from a previous
study. Eighty participants were recruited in this study
from June to August 2022 by using a purposive ran-
dom sampling technique based on the inclusion crite-
ria including; 1) age more than 18 years old, 2) spent
at least more than 24 hours in ICU, and 3) being con-
scious and cooperative. The instrument of this study
is a modified questionnaire from the Factors Inter-
fering Sleep Quality Questionnaire (FISQ) to mea-
sure environmental factors of sleep disturbance spe-
cifically noise and lighting, and the Pittsburgh Sleep
Quality Index (PSQI) to assess sleep disorder of the
participants

RESULTS

Characteristics of the participants are shown
in Table 1, half of the participants in the study were
female (55%), with an average age of 52.1 years old
(SD=13.8), and the average length of stay in the ICU
for two days (SD=.66).

Based on environmental factors in the ICU,
23.4% of participants had sleep disturbance. More-
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over, 47.5% of participants had sleep disturbance
from environmental noise and 38.75% of the partici-
pants had sleep disturbance from lighting as shown
in Table 2.

The prevalence of sleep disorders among 80
participants (Table 3) showed that 26 participants
(28.4%) had severe sleep disorders, 31 people

(38.75%) had moderate sleep disorders and 9 re
(39.1%) had mild sleep disorders with a total of 50
people (62.5%) and most of them did not experience
sleep disturbances as many as 30 people (37.5%).

The results of the bivariate analysis with the
Spearmen Rho  test showed a significant relationship
between environmental factors and sleep disorders

Table 1. Characteristics of the participants

Table 2. Sleep disturbance from the environmental factors

Table 3. The prevalence of sleep disorder of the participants

Table 4. Environmental factors and sleep disorder of the participants

Characteristic F %

Age (m=52.1) (SD=.66)

Gender
Male
Female

44
36

55
45

Length of stay in ICU (m=1.87) (SD=.66)

Variable F %

Environmental factors (noise, lighting)
No disturbance 46 76,6

Disturbance 34 23,4

Environmental noise
No disturbance 42 62,5

Disturbance 38 47,5

Environmental light
No disturbance 50 61,25

Disturbance 30 38,75

Variable f %

Sleep disorder

Mild 26 32,5

Moderate 31 38,75

Severe 23 28,75

Sleep Disorder

R pMild Moderate Severe

f % f % f %

Environmental
factors (noise,
lighting)

No disturbance 22 84,6 15 61,3 9 39,1
.367 .001

Disturbance 4 15,4 16 38,7 14 60,9
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in respondents with a correlation value of rho = 0.367
as shown in Table 4. It can be interpreted that there
is a strong relationship between environmental fac-
tors and sleep disorders in respondents with a posi-
tive correlation. Therefore, the higher the noise fac-
tor level, the higher the level of sleep disturbance.

DISCUSSION

Respondent characteristics regarding gender
in this study found that 55.0% were female. A previ-
ous study stated that sleep disturbances can occur to
anyone, both male and female. However, the causes
of sleep disturbances in men and women are slightly
different. In men, it is generally caused by work ac-
tivities and daily routines, while in women, apart from
work activities and age, hormonal factors are also
very influential. The difference in hormonal factors
makes women have sleep problems (Bihari et al.,
2012). Generally, the hormones progesterone and
estrogen affect a woman's sleep pattern. This is
caused by the hormone progesterone and estrogen
receptors located in the hypothalamus. The position
of these two hormones is thought to directly affect
circadian rhythms and sleep patterns. It is known that
the hormone progesterone can shorten REM latency
(Mallampalli and Carter, 2014). Gender is a factor
that shows differences in physical, biological, and in-
dividual characteristics. A study by Bhaskar (2016)
found that 50% of female participants experienced
complaints of sleep disturbances caused by anxiety
factors. Following the above theory, it can be assumed
that gender can affect the occurrence of sleep disor-
ders (Bhaskar, Hemavathy and Prasad, 2016).

The average age of the participants in this
study was 52 years old. Bhaskar (2016), states that
age is a risk factor for sleep disorders, the higher the
age, the higher the risk of sleep disorders. Environ-
mental factors in the ICU are one of the factors that
affect the sleep quality of critically ill patients. Simi-
larly, Rustam (2018) also mentioned that sleep disor-
ders can also be said if a person's condition is uncon-
scious, but can be awakened by a stimulus or sen-
sory appropriate to minimal physical activity, the level
of consciousness varies, changes in physiological pro-
cesses occur and a decrease in response to external
stimuli and can attack all age groups (Superman
Rustam, Kongsuwan and Kitrungrote, 2018). How-
ever, much literature states that the incidence of sleep
disorders will increase with age. In other words, symp-
toms of sleep disorders often occur in the elderly al-
most half of the elderly reported having difficulty ini-
tiating sleep and maintaining sleep (Pisani et al., 2015).

Based on the results of the study on environ-
mental factors as sleep disturbance of critically ill
patients, it was found that 47,5% of critically ill pa-
tients in this study experienced sleep disturbances
caused by noise. According Suparti (2020) described
that noise may cause psychological and physiological
disturbances in an environment. Negative psychologi-
cal states are risk variables including agitation, con-
fusion and delirium. Physiological disorders can af-
fect cardiovascular and immune response suppres-
sion to infection or delayed healing and increased need
for drugs (Suparti and Suroso, 2020). Potter & Perry
(2010) stated that noise is a major problem for pa-
tients in the ICU because of medical actions such as
the sound of monitors, visitors' voices, conversations
between nurses which often cause sleep disturbances
and lighting that is too bright so patients are easy to
wake up. The permissible noise level for health ser-
vices such as hospitals ranges from 35 dB to 45 dB
and noise for treatment rooms of <45 dB (Demoule
et al., 2017).

Furthermore, environmental light is also an
important point that causes patients to experience
sleep disorders, it is related to the loss of melatonin
secretion patterns at night. Melatonin is a response
to darkness and has an influence in promoting sleep
and development through the stages of sleep, inhibi-
tion of melatonin production in response to bright light
can cause alertness and awakening with an average
light intensity of 300 lux, a maximum glare index of
19 and uniformity of 0.6 (Hanang, 2014). According
to the above theory, lighting can affect the occur-
rence of sleep disturbances. When the researchers
conducted research with questionnaires and inter-
views, it was found that most of the participants ex-
perienced sleep disturbances due to lighting
(Parthasarathy and Tobin, 2004).

Moreover, finding of this study also found all
of the respondents reported sleep disorders during
their treatment. Whereas, 19 respondents experienced
severe sleep disturbances from environmental noise
and light. Statistically, it was found there is a signifi-
cant strong relationship between environmental fac-
tors and sleep disorders in critically ill patients in ICU.
Kwak & Young K, (2016) revealed environmental
noise in ICU may increase the frequency of awak-
ening during sleep and decrease the slow-wave phase
of sleep (which can also be called deep sleep). This
condition causes a decrease in sleep quality. Accord-
ing to Bihari (2012), noise is heard as a stimulus to
cells auditory nerve in the ear by longitudinal waves
caused by vibrations from the source of sound or
sound and these waves propagate through air or other



conductors, and when the sound or sound is unwanted
because it disturbs or arises against the will of the
person concerned, the sounds or such sound is ex-
pressed as noise (Kamdar, Needham and Collop,
2012). Moreover, according to Kenneth W &
Monique K, (2016) mentioned that light in the room
may suppress the hormone melatonin. Naturally,
melatonin will be produced at night before bedtime,
however, exposure to room light at the beginning of
the night prevents the secretion of the hormone me-
latonin. Melatonin plays a role in physiological pro-
cesses, such as homeostasis glucose, thermoregula-
tion, and blood pressure, and supports sleep. Chronic
suppression of melatonin has negative health conse-
quences (Pulak and Jensen, 2014) .

CONCLUSION

The findings of the study revealed that most
of the participants had a decreasing quality of sleep.
The correlation that exists between environmental
noise and light with the incidents of sleep disorder
among critically ill patients showed that patients were
more disturbed to sleep by the environmental noise
rather than the light of the ICU. The noise at the
ICU should be reduced appropriately. Furthermore,
effective interventions such as earplugs or eye masks
can be implemented to increase the sleep quality of
critically ill patients while caring in the ICU. Further
study also may identify another factor that could im-
pact sleep disorders.
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