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Abstract

Background: Delirium is a common syndrome in critical care settings. It is caused by a disturbance of the cognitive
function in the brain. Non-pharmacological measures such as wearing earplugs and eye Masks could be beneficial in the
prevention of delirium by creating relaxing effects.

Aim of this Study: was to assess the use of earplugs and eye masks on the onset of delirium during the night in Neuro-
Critical Care Units (NCCUs).

Material and Methods: Two groups Quasi -experimental research design was used to carry out the research included 66
critically ill adult patients. Random Assignment was performed by the nurse researcher using a computer program.
Eligible patients had an expected ICU length of stay more than 24 hours, were arabic language speakers and got Glasgow
coma scale of at least 14. The underlying intervention in the study group included patients' who wear both earplugs and
eye masks during the night for three consecutive days. The control group patients were sleeping without earplugs and
eye masks during the night. Patients' characteristics, environmental risk factors for delirium and the Delirium Screening
and Richmond Agitation and Sedation Scale (RASS) were utilized in data collection.

Results: High significant statistical difference was found between the study and control groups regarding the presence of
delirium on the third day (X2 = 62.118, p = 0.000). Moreover, significant differences were found regarding agitation,
sedation, and alertness (X2=40.480, p=0.000). So, the study group demonstrated improvement in their Glasgow Coma
Score (GCS) than the control group.

Conclusion: Using earplugs and eye masks at night in NCCU have decreased the onset of delirium and improving
patients' GCS.

Recommendation: Replication of the study on a large probability sample selected from different NCCUs in Egypt.
Furthermore, evidence-based protocols for using earplugs and eye masks should be available in prescribed form in
different ICU settings.
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Introduction

Delirium is a prevalent neuropsychiatric syndrome
characterized by a change in conscious level and
disturbance of cognitive functioning. The occurrence of
delirium in critical care settings varies from 10% to 31%,
as decided by patients’ characteristics and the evaluation
methods utilized [1]. In ICU settings, mixed and
hypoactive delirium is the most familiar types, and are
badly diagnosed if consistent monitoring is not done. Few
critically ill patients experience unusual hyperactive
delirium [2].

Up till now, pharmacological researches have not been
exhibited to be successful for the therapy of delirium but
non-pharmacological approaches have shown some
consensus [3]. They are viewed as the best remedial
measures because the advised drugs in controlling the
manifestation of delirium may increase or lengthen its
progression [4].

There are many non-pharmacological therapeutic
measures for the prevention of delirium. First; make the
best effective use of sleep-wake pattern during daytime
by extended subjection to daylight and keep curtains
opened. On the other hand, during night, light and sounds
must be reduced [5]. Second; Re-orientating the critically
ill patients by describing the place, patients’ identification,
health care providers around the patient, and their duty,
visible clock, and prevent frequent changing of patients'
rooms [6].

Third; use of communication aids such as eyeglasses,
hearing aids, and dentures when needed, moving the
patient if health condition gives the patients opportunity
sitting out of bed for eating if allowed, and prevent
application of physical restraints are useful measures in
preventing delirium [7]. Other useful measures for
avoiding the incidence of delirium include environmental
and behavioral modifications that aimed to make the
patient’s environment as safe [8,9].

Aim of the Study

The aim of the present study was to evaluate effects of
earplugs and eye masks on the onset of delirium in neuro-
critical care unit.

Research Hypothesis

H1: Use of earplugs and eye masks during the night
reduce onset of delirium in the Neuro Critical Care Unit.
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Subjects and Methods

Research Design

A quasi-experimental research design was used to
conduct this study. So, the patients are assigned to study
or control groups, they are considered the gold standard
for assessing causality and, are a first choice for most
intervention research [10].

Study Setting

The study was carried out at the neuro critical care
unit in Mansoura New General Hospital. That unit admits
almost 40 patients monthly from Mansoura city and
adjacent cities around Mansoura city.

Subjects

A convenient sample of 66 patients who admitted to
neuro-critical care unit was enrolled in this study. The
exclusion criteria included who were younger than 18
years old, their Glasgow Coma Scale at least 10, having ear
or eye injuries on admission, complained of hearing or
vision problems, having delirium, confusion or sleeping
problems on admission, and patients who were under
sedation or narcotic drugs during the study.

Calculation of Sample Size

Sample size was calculated depending on the
following measurements; Population size (80 patients, all
patients admitted to Neuro Critical Care Unit (NCCU),
Expected frequency (20%), Margin of error (5%),
confidence coefficient (95%), and minimum sample size
(61 patients). The sample was estimated according to Epi
Info 7 sample size estimation program2013 using the
following parameter:

N=(Z1-a/2+2Z1- B)2clo2] 52
Z1-a12=1.96
Z1- f=0.842

01 62 =SD for each group

6 = Expected difference to be detected between 2 groups

a = Level of acceptability of a false positive result (level of
significance=0. 05)

B = Level of acceptability of a false negative result (0. 20)
1-B = power (0. 80)

The sample size was 66 patients. These 66 patients
were divided equally and equitably into the study and
control groups. Each group included 33 patients. The
control group included patients who didn't wear the
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earplugs or the eye masks at night during sleep, while the
study group included patients who wore the earplugs and
eye masks at nights. Both groups continued participation
in the study for at least 3 nights.

Tools of Data Collection

Tool I: Patients' Characteristics and Environmental
Risk Factors for Delirium

This tool was elaborated by the researcher: it included
demographic  data,  health-relevant data  and
environmental risk factors for delirium such as light,
sound, and alarms.

Tool II: Delirium Assessment Tools

This tool was selected from Patel ], et al. [11]. It
involved two parts; Delirium Screening Checklist and
Richmond Agitation and Sedation Scale. First; The
delirium screening checklist that aimed to assess the
presence of delirium. It included 8 symptoms that are
evaluated over 8-24 hour duration. The Patients are
obtained one score for each symptom that exhibits during
the time period and zero score if symptom did not exhibit.
A score more than 4 points out the presence of delirium
The eight symptoms of delirium included ; level of
consciousness, inattention, disorientation, hallucinations/
delusions/  psychosis, psychomotor agitation or
retardation, inappropriate speech or mood, sleep/wake
cycle disturbances, and fluctuation.

Second; The Richmond agitation and sedation Scale
aimed to assess sedation and agitation in critically ill
patients. It is a scale included 10 point with 4 levels of
anxiety or agitation ranging from +1 to +4, one level to
denote a calm and alert state (0) and 5 levels to assess the
level of sedation ranging from -1 to -5. A score of +4
indicates that patient openly violent and is considered
dangerous to the caring staff. A score of -4 indicates that
the patient is unresponsive to verbal stimulation and
finally, coming in unarousable states (-5)

A score of +1 to +4 denotes the increasing level of
agitation and a score of -1 to -5 denotes the increasing
level of sedation. Patients with a RASS of -3 or less should
have their sedation decreased or modified in order to
achieve a RASS of -2 to zero. Patients with a RASS of 2 to 4
are not sedated adequately and should be evaluate for
presence of pain, anxiety, or delirium. The primary causes
of the agitation should be examined and treated in a
suitable manner to reach to a RASS of -2 to zero. In the
present study, according to the patients' Glasgow coma
scale scores, they were evaluated for the agitation level
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starting with zero scores, so the minus scores indicated
that patients were unconscious.

Validity and Reliability of Tools

The tools of the study were examined for content
validity by five experts in the fields of neuro-Surgery and
critical care nursing. The experts' modifications were
editing of some sentences Next, the adopted tools were
tested for reliability using Cronbach ’s Alpha test, to
measure the internal consistency of tools that included
delirium checklist and Richmond agitation scale (r = 0.

774).

Protection of Human Rights

An Ethical approval was obtained from the Research
Ethical Committee at Faculty of nursing Mansoura
University. As well, an official letter to conduct the study
was obtained from the hospital administrative authority
was attained. Furthermore, oral consent was obtained
from the patients.

Procedure

The current study was conducted through three
phases; assessment, implementation, and evaluation
phase.

1-Assessment

A primary assessment was carried out by the
researcher on the first day for all neuro-critical ill patients
through collecting data pertinent to patients'
characteristics and environmental risk factors for
delirium as well as delirium assessment tools to confirm
that they don’t have delirium and free from exclusion
criteria.

2-Implementation

After completion of the assessment phase, the
researcher performed the intervention of wearing
earplugs and eye masks among the study groups as
follows: Earplugs and eye masks were worn at the same
time each night from 10 p. m. to 7 a. m. for 3 consecutive
nights. Earplugs were easily worn. During which, the
nurse rolled earplugs up into a small, thin "snake" with
fingers utilizing one or both hands. Later, the nurse pulled
the top of ear up and back with the opposite hand to
straighten out the ear canal and the rolled-up earplug was
slide right in. Next, the earplug was held in with finger,
and counted to 20 or 30 out loud while waiting for the
plug to expand and fill-in the ear canal during which, the
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voice sounded muffled when the plug has made a good
seal. After that, the nurse checked the fit when all done.
Most of the foam body of the earplug should be within the
ear canal. Moreover, the nurse cupped hands tightly over
ears properly. If sounds are much more muffled with
hands in place, the earplug may not be sealing properly
and the nurse took the earplug out and tried again.
Finally, the nurse removed the earplug slowly with a
twisting motion to gradually break the seal to avoid
damage to the eardrum. This is a disposable earplug. It is
advised that this earplug not to be used again. Earplugs
should be continued clean by removing the earwax and
discharges before re-insertion. Soiled ear plugs may be
rubbed clean with a moist swab. As well, solutions,
disinfectants and chemicals are never used [12].

Concerning wearing of eye masks, they were worn
through the following steps: first; the nurse fitted the
mask snugly over the head, and the colored side of the
mask faces outwards. Second; the strings or elastic bands
are positioned properly to keep the mask firmly in place
around the head. Third; the nurse wore his/her patient
eye mask firmly, and not too tight or not too loose. Finally,
the nurse ensured that no light penetrated the patient's
eye [13].

Regarding the implementation of traditional
procedure of the control group, the nurse performed the
following actions as follows; the patients were left all the
three nights of the study period without using earplugs or
eye masks, and they were observed by the nurse
researcher throughout the study period utilizing delirium
assessment tools.

3-Evaluation

Initially, the researcher made a comparison between
baseline data between the study group and the control
group concerning personal and health relevant data such
as Glasgow coma score, length of stay in ICU. As well, the
researcher made the comparison between both groups in
relation to the presence of delirium. Next, after
completion of both interventions in the study and control
groups, the researcher carried out again the comparison
between both groups to ascertain that the impact of
earplugs and eye masks have an impact on the onset of
delirium in the study group compared to the control

group.
Data Analysis

Data were analyzed utilizing SPSS version 22. Data
were presented in the form of means, frequencies and
percentages. Chi square was used for comparison and
correlation between quantitative data. Moreover, t test
was calculated for comparison of quantitative data
between groups.

Results

Table 1 illustrates the demographic characteristics of
the studied sample. It revealed that more than one-third
of the studied patients in the study group and the control
group, their age varied between 20 - 30 years with the
mean age 35.42 +14.02 & 34.48 +14.04 respectively.

Study group Control group
Variables (n=33) (n=33) Significant
No | % No | %
Age (Years)
<20 3 9.1 4 12.1
20-29 11 33.3 10 30.3 X2=23.628
30-39 7 21.2 8 24.2 P=0.57
40 -49 8 24.2 6 18.2
=50 4 12.1 5 15.2
Min - Max 18-72 18-72 t=1.876
Mean # SD 35.42 +14.02 34.48 +14. 04 P=0.132
Gender
Male 17 51.5 20 60.6 X2=0.554
Female 16 48.5 13 39.4 P=0.46

Table 1: Frequency distribution of the studied sample according to their patients' characteristics (n= 66).
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Regarding gender, almost half of the study group (51.
5%) were male and (48.5%) were female in the control
group. However, no statistically significant differences

were found between both groups regarding age and
gender (p=0.57 & p= 0. 46 respectively).

Study group Control group
Variables (n=33) (n=33) X2 p
No | % N | %
Diagnosis
Acute Sub-dural hemorrhage 4 12.1 2 6.1
Space Occupying Lesion 2 6.1 3 9.1
Depressed skull fracture 2 6.1 3 9.1
Lumbar Disc Prolapse 1 3.0 1 3.0
Depressed skull fracture + Hemorrhagic Brain Contusion 3 9.1 1 3.0
Hemorrhagic Brain Contusion 3 9.1 4 12.1
Depressed fracture 3 9.1 1 3.0 _ _
Pneumocephalus 4 12.1 3 9.1 X2=11.986 P=0.85
Chronic Sub-Dural Hemorrhage 1 3.0 5 15.2
Dorsal fracture 4 12.1 3 9.1
Cervical fracture 2 6.1 2 6.1
Dorsal tumourse 1 3.0 1 3.0
Extra Dural Hemorrhage + Hemorrhagic Brain Contusion 1 3.0 1 3.0
Extra Dural Hemorrhage + Pneumocephalus 1 3.0 1 3.0
Length of hospitalization
3 days 23 69.7 11 33.3
4 days 10 30.3 19 57.6 | X2=10.028 P=0.007*
5 days 0 0.0 3 9.1
Glasgow coma score
1st day
14 6 18.2 3 9.1 X2=1.158 P=0. 28
15 27 81.8 30 90.9
2nd day
14 1 3.0 2 6.1
15 32 97.0 31 93.9 X?=0.349 P=0.55
3rd day
14 0 0.0 3 9.1
15 33 100.0 30 90.9 X?=3.143P=0.08

Table 2: Frequency distribution of the studied sample by their health relevant data (n=66).
- * p-value < 0. 05 (significant). - ** p-value < 0. 001 (highly significant).

Table 2 illustrated the frequency distribution of the
studied patients by their health-relevant data. It revealed
that 12.1% of the study group had a diagnosis of acute
subdural hemorrhage (ASDH), dorsal fracture and
Pneumocephalus. On the other hand, 12.1% and 15.2% of
patients in the control group had a diagnosis of
hemorrhagic brain contusion (HBC) and chronic subdural
hemorrhage (CSDH). A statistically significant difference
was detected between the study and the control group in
relation to the length of hospitalization (p= 0. 007). So,
more than two-thirds of the study group stayed in the
hospital for three days (69. 7%) compared to the control
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group who stayed four days (57. 6%). Regarding the
Glasgow Coma Scale scoring over three days, it was found
no significant differences between both groups (X2= 3.1;
P=0.08).

Table 3 illustrates the distribution of the studied
sample regarding the presence of delirium in the three
consecutive days. It revealed that there was a statistically
significant difference between the study and control
group in the second day (X2= 4.275; P= 0.031*) with
Mean * SD (0.697 + 0.683 & 2.636 + 0.783 respectively).
On the other hand, no significant differences were found
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between both groups in the first and third days (X2=
4.208; P = 0.377 & X2=6.085; P = 0.133 respectively) for
the first and third days with Mean + SD (1.545 *+ 0.832 &
1.636 + 0.962 respectively) for both the study and control

groups in the first day & (0.242 + 0.502 & 3.394 + 1.297
respectively) for both the study and control groups in the
third day.

. Study group (n= 33) Control group (n=33) o
Presence of delirium Significant
No | % No | %
1st day
Yes 0 0.00 0.0 0.00 X2=4.208
No 33 100 33 100 P=0.37
Mean + SD 1.545 +0.832 1.636 + 0.962
2nd day
Yes 0.0 0.00 2 6.1 X2=4.275
No 33 100 31 93.9 P=0.031*
Mean # SD 0.697 + 0.683 2.636 +0.783
3rd day
Yes 0.0 0.00 14 42.4 X2=6.085
No 33 100 19 57.6 P=0.133
Mean + SD 0.242 + 0.502 3.394 +1.297

Table 3: Frequency distribution of the studied sample regarding the presence of delirium (n= 66).

- * p-value < 0. 05 (significant). - ** p-value < 0. 001 (highly significant).

Table 4 showed the Comparison between the study
and control group regarding environmental risk factors
for delirium. It revealed a high significant statistical
difference between the study and control groups. So the

study group who wore the eye mask and earplug
perceived and reported lower noise, light, alarms, and
health team members' phones when compared to the
control group patients.

. Study group (n=33) Control group (n= 33)
Variables t-value | p-value
Mean * SD Mean * SD
Noise 7.64+0.70 2.88+0.60 -29.670 | 0. 000**
Light 7.61+0.83 2.70+£0.59 -27.834 | 0. 000**
Alarms 8.0+0.87 2.61+£0.56 -30.114 | 0. 000**
02 finger probe 4.18+0.68 3.15+0.62 -6.425 | 0.000**
Talking 3.36£0.55 2.21+£0.42 -9.613 | 0.000**
Nurses and doctors phones 3.06+0.56 -2.00+0.25 -10.00 | 0.000**
Visible Wall Clock 0 0 0 NA

Table 4: Comparison between study and control group regarding environmental risk factors for delirium.

Table 5 illustrated the level of agitation and sedation
among the study and the control group, it revealed a
statistically significant difference between both groups in
relation to the level of agitation and sedation in three days
where (p=0. 000); so, the participants in the control group
had more agitation than the participants in the study
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group in the second and the third day (100. 0% & 63. 6
respectively) & (100. 0% & 24. 2% respectively), while
the participants in the study group had agitation more
than the control group on the first day only (100. 0 & 42. 2
respectively).
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Study group Control group
Variables (n=33) (n=33) Significant
No | % No | %
Level of agitation and sedation
1st day:
Agitation 33 100.0 19 42.2
Sedation 0 0.0 0 0.0 t=4. 865 p= 0. 000**
Alert and calm 0 0.0 14 57.6
2nd day:
Agitation 21 63.6 33 100.0
Sedation 0 0.0 0 0.0 t=-4.276 p=0.000**
Alert and calm 12 36.4 0 0.0
3rd day:
Agitation 8 24.2 33 100.0
Sedation 0 0.0 0 0.0 t=-10. 000 p= 0. 000**
Alert and calm 25 75.8 0 0.0
Significant X2=40.480 P= 0. 000*** X2=19.521 P=0. 000***

Table 5: Frequency distribution of the studied sample regarding their level of agitation and sedation (n= 66).
- * p-value < 0. 05 (significant). - ** p-value < 0. 001 (highly significant).

Table 6 illustrated the correlation between selected
environmental factors (Noise, Light, and Alarms) and the
Presence of delirium along the three days of the Study. It
revealed no significant correlation what so ever between
the light, noise, alarms and the presence of delirium

among the study group subjects in the three days. On the
other hand, a significant positive correlation was found
between noise, light, and presence of delirium in the
second and third days only, but no significant correlation
between alarms and presence of delirium in three days.

Delirium Delirium
Environmental concerns (Study group) (Control group)
1st day 2nd day 3rd day 1st day 2nd day ‘ 3rd day
Noise
r -0.114 0.06 -0.107 0.308 0.493** 0.680**
P value 0.528 0.74 0.554 0.081 0.004 0
Light
r -0.163 -0.002 -0.061 0.286 0.544** 0.790%**
P value: 0.364 0.99 0.735 0.107 0.001 0
Alarms
r 0.209 0.005 0.017 0.075 0 0.306
P value: 0.244 0.978 0.925 0.678 1 0.083

Table 6: Correlation between selected environmental factors (Noise, Light, And Alarms) and the Presence of delirium

along the three days of the Study (n= 66).

- * p-value < 0. 05 (significant). - ** p-value < 0. 001 (highly significant).

Discussion

The present study aimed to examine the impact of
earplugs and eye masks on the onset of delirium in
neurocritical care unit. Although the sample was smaller
than required, worthy recognition about impact of

Khalil NS, et al. Effects of Earplugs and Eye Masks on the Onset of Delirium in a
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earplugs and eye masks on occurrence of delirium were
detected. The current study revealed highly significant
statistical differences between the study and control
group regarding the presence of delirium in the second
and third days. So, the study group subjects who wore the
eye mask and earplugs showed decreased mean of
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delirium scores. This finding may have relevant to the fact
that using earplugs and eye masks improves sleep of the
patients in critical care settings to reduce the
environmental noise that arise from many causes,
including phones sounds, talking, and equipment sounds
originated from suction machines and mechanical
ventilation. One other possible explanation for that
finding wearing mask and ear plug prevent sensory
stimulation and prevent the release of adrenalin by the
sympathetic nervous system, and these effects makes the
patient relaxing and falling asleep and decrease the onset
of delirium. Similar to the current study Van Rompaey, et
al. [14], who examined the effect of earplugs use in the
night on the occurrence of delirium and sleep perception
proved that the use of earplugs during the night was
favorable, in the study group and few patients revealed
delirium. Furthermore, a recent meta-analysis proposed
that the utilization of earplugs and an eye mask was
accompanied by a significant decrease of delirium [15,16].

In the same context, the current finding is consistent
with Mahran KSG, et al. [17] who investigated the effect of
night light on delirium occurrence in post-operative
cardiac patients utilizing eye mask revealed a significant
decrease in delirium occurrence in experimental group
than routine care group. These results were related to the
improvement in sleeping quality in the experimental
group than routine care group. Moreover Patel ], et al.
[11] examined the effect of multi-component bundle on
sleeping and delirium. One component of the bundle was
wearing eye mask and earplugs. That study revealed
decreased incidence of delirium and declined number of
awakenings caused by care activities overnight. On the
other hand, previous studies have illustrated that many
patients found earplugs and even an eye mask very
uncomfortable [18] with compliance average rate 13%
[15,17]. Patients suffered earplugs not settled in place and
causing ears sores or experienced anxiety when they did
not hear any surrounding noise [18-20]. As well, Patients
complained that eye masks make them flushed, sweaty
and were too firm and tense causing a feeling
of fear of being in enclosed places. (18). As aresult,
patients’ may be opposed to use earplugs or an eye mask
[21]. This is definitely true in that patients of the study
group who wore earplugs only part of night had even
worse sleep quality than patients in the control group.

Concerning the level of agitation and sedation among
the study and the control group, there was a statistically
significant difference in relation to the level of agitation
and sedation in the three days. So, the participants in the
control group had more agitation than the study group in
the second and the third days. Our finding is consistent
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with Joseph A, et al. [22] who stated that the night use of
earplugs and eye masks reduced the incidence of
confusion in a study of 69 ICU patients, and these
approaches were effective and minimally invasive
solution. As well, our finding is consistent with Van
Rompaey, et al. [14] who investigated the impact of
earplugs in the night on the occurrence of delirium and
sleep perception and found the cognitive disruption was
postponed compared to the patients sleeping without
earplugs and more patients noted a better sleep after
sleeping with earplugs in the ICU. In the same context, our
finding is agreed with Kamdar B, et al. Van Rompaey B, et
al. Inouye S, et al. [23-25] who mentioned that noise ICU
environment and continuous bright lights are irritable
and unsatisfactory because evidence illustrates that such
stimuli can result in psychological and physiologic
problems such as agitation, confusion, and delirium follow
the stimuli of sleep interrupting noises.

When investigating the correlations between the
environmental ICU factors such as noise, light, and alarms
on onset of delirium along the three consecutive night
times, it was found that there was strong positive
correlation between presence of delirium, noise and light
among the control group patients in the second and third
days of the study. On the other hand, no correlations were
found between the environmental factors and delirium
among the study group. This finding indicated that
exposure to excessive noise levels is a contributing factor
in the development of intensive care unit delirium. On the
same line, our findings were supported by Xie ], et al. [26]
who researched a review of 11 noise studies and found
that noise was the most significant factor for sleep
disturbance in nearly half of the studies and resulting in
occurrence of delirium. The most common sources of
noise were staff talking and alarm sounds particularly
those with high frequencies.

Similarly, Ghaeli P, et al. [27], stated that noise and
light are two environmental factors that disturb sleep and
might increase delirium symptoms. Therefore, they
recommended the reduction of noises and lights in the
patients’ environment to improve patients’ sleep and thus
reduce onset of delirium. On the other hand -Estrup S, et
al. [28], didn’t find an association between circadian light
and development of delirium.

Finally, the present study found no significant
correlations between presence of delirium and alarms
among both the study and control group in three
consecutive night times of the study. That finding was in
contrast with Park M, et al. [29] who found that alarms
represented 30% of the total surrounding noise in
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intensive care unit and they contributed in occurrence of
delirium.

Conclusion

These stressors were reduced significantly by the
earplugs and eye masks at night and using them
decreased the occurrence of delirium and improved
quality of sleep in neuro-critical care unit.

Recommendations

Replication of the study on a large probability sample
from different geographical areas of Egypt and in general
intensive care units is recommended. Furthermore,
studying the barriers facing patients in critical care units
and lead them to delirium. Also, evidence-based delirium
care protocols or bundles should be integrated in
intensive to improve patients' quality of care.

Limitation of the Study

e The sample was drawn from one hospital in one
geographical area in the Arab republic of Egypt that
restricts generalization of findings.

e Some patients refused to wear both earplugs and eye
masks because they felt uncomfortable, due to
experiencing pain after wearing them
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