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Sleep in the Hospitalized Patient:
Nurse and Patient Perceptions

S leep is part of the daily circadi-
an rhythms necessary to
restore physiological function

and maintain homeostasis. Sleep
deprivation, fragmentation, and
short-term sleep disruptions for
patients are common occurrences
in critical care and medical-surgical
hospital environments. This inter-
ruption of sleep may be due to a
number of patient and environ-
mental variables (Jones & Dawson,
2012; Niet, Tiemens, van Achter -
berg, & Hutschemaekers, 2011).
Potential impact on health out-
comes from sleep deprivation or
interruption include decreases in
immune system function, function-
al status, and patient satisfaction;
slower wound healing; impairment
in cognitive function; and increase
in psychiatric disorders, stress lev-
els, stroke risk, and cardiovascular
events (Li, Wang, Wu, Liang, &
Tung, 2011; Niet et al., 2011). 

Sleep occurs in two phases. The
first phase of four stages includes
non-rapid eye movement sleep.
Stages 3 and 4 of this phase are
deeper levels of sleep with delta
wave sleep patterns emerging on
electroencephalogram. The second
phase (stage 5) involves the deepest
sleep when rapid eye movement
occurs with dreaming (Jones &
Dawson, 2012; Weiner & Craig -
head, 2010). Jones and Dawson
(2012) indicated a predominance of
lighter levels of sleep (stages 1 and
2) in hospitalized patients, with
multiple variables causing sleep dis-
ruption in the hospital setting.
Interference with the 90-minute
repeated, five-stage sleep cycles
needed to experience restorative
sleep may increase health complica-

tions and length of stay (LOS), and
negatively affect patient satisfac-
tion.

Agreement exists in the literature
regarding variables that interfere
with patient sleep. Patient character-
istics include age, sex, pain intensity,
pre-hospital health and function,
primary sleeping disorders such as
sleep apnea, and psychological con-
cerns or disorders (Cho, Min, Hur, &
Lee, 2013; Giannoccaro et al., 2013;
Nomura, Inoue, Kobaya shi, Namba,
& Nakashima, 2013; Rogojanski,
Carney, & Monson, 2013). Enviro -
nmental characteristics in the hospi-
tal include noise, use of medical
equipment, light, diagnostic testing,
and patient care activities (Jones &
Dawson, 2012). 

Noise, sleep, and rest while hos-
pitalized also have become patient
quality indicators in many health-
care institutions. Noise is an out-
come measure potentially affecting

reimbursement to institutions by
the Centers for Medicare & Medi -
caid Services (CMS) based on the
Hospital Consumer Assessment of
Healthcare Providers and Systems
Patient Survey evaluation of the
patient’s experience of care (CMS,
2016; Fischer & Klazinga, 2012). In
addition, nurse and patient percep-
tions of problematic sleep concerns
may differ. However, little research
has been completed on nurse and
patient views of the efficacy of spe-
cific nursing interventions to pro-
mote sleep and rest in the hospital,
or on the use of external noninva-
sive devices or nonpharmacologic
agents to help with sleep in the hos-
pital.

Purpose
The purpose of this study was

threefold: to describe nursing inter-
ventions used to promote sleep and
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rest in hospitalized patients, identi-
fy which of these interventions
nurses and patients perceive as
effective, and obtain feedback on a
noninvasive biomedical device
(Vital Sleep® Headband) which
nurses can use to promote sleep in
hospitalized patients. Prototyping
would be the next step for this
device with input from this re -
search. 

Literature Review
A literature review was conduct-

ed using keywords sleep, patient, hos-
pitalized patient, noise, nursing, nurs-
ing interventions, sleep-wake distur-
bances, health, and quality indicators.
Databases searched included
CINAHL, Medline, PubMed, and
Ovid for 2009-2014. 

Nursing interventions have foc -
used primarily on moderating the
hospital environment or patient
care activities, or altering patient
factors by managing pain or provid-
ing sleeping medications. A quasi-
experimental study by Li and coau-
thors (2011) found a significant
reduction in peak sound and noise
levels after a specific sleep-care
guideline was implemented. The
perceived noise and sleep interrup-
tions from care-related activities
also were reduced significantly for
sound levels for 55 non-random-
ized patients in this surgical inten-
sive care setting. The experimental
group reported significantly higher
mean scores on improved sleep effi-
cacy, sleep depth, quality of sleep,
and ability to fall asleep or return to
sleep after awakening. Both groups
perceived monitor alarms, taking
vital signs, and talking by staff as
the most disruptive to their sleep.
This study only addressed external
factors affecting patient sleep.
Nurses’ perceptions of sleep disrup-
tions and interventions were not
assessed in this study to determine
their possible congruence with
patients’ perceptions. 

In a randomized descriptive
study, Yilmaz, Sayin, and Gurler
(2012) assessed the sleep quality of
411 hospitalized patients in Turkey
on different adult surgical inpatient
areas in one site. This descriptive

study used a researcher-developed
questionnaire based on the litera-
ture. The questionnaire, which was
validated by content experts, had
two parts: patient sociodemograph-
ic characteristics and factors influ-
encing sleep. In addition, the
Pittsburgh Sleep Quality Index was
used for data collection. Findings
indicated a significant difference
between pre-hospitalization and
inpatient scores for various sleep
components affected negatively by
hospitalization. Partici pants indi-
cated sleep was disrupted by people
entering and exiting the room, spe-
cific hospital-enforced sleeping
hours, treatment and care during
sleep time, air and room tempera-
ture, crowding of room, uncomfort-
able bed or pillow, worries about
safety, use of lights, and hunger.
Individual patient characteristics,
such as pain or previous sleep disor-
ders, were not identified and
specifics about safety concerns were
not reported. Congruency of nurse
and patient perceptions of sleep
interruptions or effectiveness of
nursing interventions also were not
ad dressed.

A qualitative descriptive study by
Ye, Keane, Johnson, and Dykes
(2013) addressed how nurses (N=62)
assessed, communicated, and man-
aged patient sleep concerns in the
hospital. Specific barriers that pre-
vented promotion of adequate sleep
in patients included lack of educa-
tion and understanding of the
importance of sleep, no assessment
tool to evaluate sleep, limited inter-
disciplinary communication, and
lack of hospital infrastructure
regarding hospital sleep initiatives
and support.

Jones and Dawson (2012) found
the use of eye masks and earplugs
significantly improved the length
of sleep in patients in critical care
settings. Fifty participants were pro-
vided standard nursing care while
another 50 opted to use earplugs
and eye masks. Of the intervention
group, 22% (n=11) identified
earplugs and 28% (n=14) identified
eye masks as effective in promoting
sleep. This finding has implications
for use of noninvasive biomedical
devices to promote sleep.

In summary, noise and sleep
interruptions have been identified
as major barriers to restorative sleep
in the hospital. Nurses’ and
patients’ identification of variables
that disrupt sleep and their agree-
ment on the effectiveness of specific
nursing interventions to promote
sleep in the hospital have implica-
tions for nursing practice and staff
education. However, none of the
identified studies focused specifical-
ly on use of noninvasive biomedical
devices to cancel environmental
noise (Jones & Dawson, 2012; Li et
al., 2011; Yilmaz et al., 2012).

Vital Sleep Headband
The Vital Sleep Headband active-

ly cancels exterior sounds to pro-
mote sleep, monitors patient’s vital
signs (pulse, pulse oximetry, tem-
perature), and wirelessly transmits
results to a central nursing station.
It consists of a thin headband with
two earpieces to remove ambient
sounds and increase comfort with-
out inserting anything into the ears.
Hard components are eliminated
with circuits placed in a small plas-
tic case. This case is reused by insert-
ing it into an adjustable, disposable
polypropylene fabric headband.
Pulse oximetry and thermometer
sensors are placed over the superfi-
cial temporal artery, with the wire-
less transmitter located across the
forehead inside the plastic case. The
auxiliary jack cable at the back right
of the headband can be connected
to the secondary circuit board in
the front. Power switches are locat-
ed behind the right ear. Skilled nurs-
ing personnel set up the Vital Sleep
Headband to ensure the compo-
nents are placed properly, while
assistive healthcare personal can
dismantle and remove the band
from a patient (see Figure 1).

Method

Design
An exploratory cross-sectional

survey design was used to deter-
mine if nurses and patients per-
ceived the same sleep disruptions in
the hospital, and if commonly used
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nursing interventions from the lit-
erature were effective in promoting
sleep in hospitalized patients. Input
regarding the Vital Sleep Headband
also was requested via closed and
open-ended questions. This study
was approved by the Hope College
Human Subject Review Board.

Sample
Power analysis indicated a need

for 84 participants, 42 participants
for each group for a two-tailed test
with a large effect size (p=0.05;
effect size 0.5; power 1- =0.95 error
probability). The sample consisted
of two groups: registered nurses
(RNs) working in medical-surgical
environments and community
members hospitalized within the
past 5 years. A convenience sample
of RNs was recruited from a local
community hospital in western
Michigan for a pilot study. A ran-
domized sample then was selected
from the membership list of the
Academy of Medical-Surgical Nurs -
es (AMSN) for the larger mailing.

The convenience sample of
patients was recruited from the fac-
ulty of a small liberal arts college, a
senior citizens center, and two inde-
pendent living facilities for older
adults, all located in western
Michigan. Inclusion criteria for this
patient group included age 18 or

above, able to speak and under-
stand English, and experienced at
least one overnight stay at a hospi-
tal within the past 5 years.

Surveys and Survey Package
Surveys for data collection were

developed by the researchers based
on the literature. Content validity
of the survey tool was not estab-
lished for this study. Face validity
was established with the RN pilot
group. The survey package consist-
ed of participant demographic data
followed by a list of factors identi-
fied in the literature as most prob-
lematic in affecting sleep of hospi-
talized patients. Next, using a 5-
point Likert scale (1=not effective,
5=very effective), participants were
asked to rate the effectiveness of
specific nursing interventions in
assisting with sleep. One item asked
how likely participants would be to
use the Vital Sleep Headband if cost
were not a factor (1=not likely;
5=very likely). Finally, open-ended
questions sought suggestions for
change, improvement, or other
concerns regarding the Vital Sleep
Headband. 

As part of the survey package,
participants received a link to a
website to view a picture and a
video explaining the Vital Sleep
Headband and its components. For

those who chose not to use this
resource, a picture of the Vital Sleep
Headband and a description of its
function also were included with
the survey package.

Data Collection and
Analysis

A pilot was conducted initially
using a mailed survey package with
a convenience sample of medical-
surgical RNs (n=25) from a local
community hospital to test the face
validity of the survey and data col-
lection procedure. Those involved
with this pilot were asked for feed-
back regarding readability of the
survey, understanding of questions
or directions of the survey, and the
data collection procedure. Survey
packages then were mailed to 500
randomly chosen RNs from the
membership list of the AMSN.
Participants were chosen using a
computer-generated table of ran-
dom numbers. 

Recruitment of recently dis-
charged patients was attempted ini-
tially by contacting nurse leaders at
a local community hospital and a
large teaching-research hospital in
southwest Michigan. However, be -
cause of quality measures and other
patient satisfaction indicators used
by hospitals after patient discharge,
participants could not be obtained
in this manner and other sources
were sought. Participants from two
independent-living senior citizen
housing centers and a freestanding
senior citizen community center
(n=23) were recruited through
announcements in their newsletters
and on bulletin boards. After poten-
tial participants were contacted and
reviewed and signed the consent
forms, researchers provided the
paper survey. 

Faculty members from a small
liberal arts college who met inclu-
sion criteria were the second group
recruited. They received the same
survey as a link to a web-based prod-
uct, with an initial letter of invita-
tion followed by a letter of introduc-
tion and consent. Consent was
implied with survey completion. A
reminder with a link to the survey
was sent via email to all faculty 2
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FIGURE 1.
Vital Sleep® Headband with Noise-Dampening Device
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weeks after the initial survey. Data
analysis was done with SPSS 19.0
(IBM Corporation, Armonk, NY)
using descriptive statistics and t-test.
Qualitative data were summarized
categorically based on re sponses.

Findings
Demographic data for patients

and nurses are included in Table 1.
For patient participants, hospital
LOS ranged from 1 day (23.5%) to
11 days (2.9%), with most at 2-4
days (55.9%). Although nurse par-
ticipants were mostly Caucasian
(81.6%), patient participants indi-

cated the following racial groups:
African American (6.9%), Asian
(4.6%), other (2.3%), His panic, non-
Hispanic, and Ameri can Indian/
Alaskan Native (1.1% each). All
nurses worked in various medical-
surgical environments.

Patients perceived the biggest
factors affecting sleep were health-
care team giving medications/enter-
ing and exiting the room (n=22,
65%), vital sign checks during the
night (n=22, 65%), and pain (n=17,
50%). Nurses perceived the top
three factors affecting patient sleep
were vital sign checks (n=81, 93%),
giving medication/entering the

room (n=69, 79%), and patient pain
(n=68, 78%). See Table 2 for com-
plete results. 

Based on a 5-point Likert scale,
patients and nurses perceived the
most effective nursing interventions
for sleep to include nurses avoiding
sleep interruptions and pharmaco-
logic interventions. Re sults indicated
a significant difference (p=0.000) in
perceptions of effectiveness of
pharm a cologic sleep aids, however,
with nurses perceiving greater effec-
tiveness than patients. Although the
means indicated patients perceived
clustering nighttime care and avoid-
ing interruptions improved sleep
compared to nurses, no significant
differences were found between the
two means for this item. See Tables 3
and 4 for complete findings. 

Participant Comments
Of the five patients who made

comments about the Vital Sleep
Headband, the only concern was
limited to not caring for a head-
band option (n=1, 20%). Benefits
were identified as “getting more
sleep” (n=5, 100%), limiting inter-
ruptions by the nurse (n=4, 80%),
and decreasing noise (n=1, 20%)
and anxiety (n=1, 20%). Recom -

Research for Practice

TABLE 1.
Demographic Table

Demographic Nurse Patient 
Participants N = 87 N = 34

Male 5.7% 20.6%
Females 94.3% 79.4%
Caucasian 81.6% 97.1%

Mean age (SD) M = 40.5 (SD = 13.14) M = 66.21 (SD = 17.39) 
Years in practice M = 13 (SD = 12.25)
Bachelor’s degree 63%

Pain Alarms
Wires/
Tubing

Conversations Give
Medications/
Enter Room

Vital Sign
Check

Lack of
Bedtime
Routine OtherBed Hall

Nurse % 68 (78%) 71 (82%) 45 (52%) 29 (33%) 56   (4%) 69 (79%) 81 (93%) 22 (25%) 28 (32%)
Patient % 17 (50%) 12 (35%) 10 (29%) 10 (29%) 12 (35%) 22 (65%) 22 (65%) 7 (21%) 6 (18%)

TABLE 2.
Nurse-Patient Agreement on Factors Affecting Sleep

TABLE 3.
Effective Interventions Perceived by Patients and Nurses 

Variable
Patient 

Mean (SD)
Nurse

Mean (SD)
Warm blanket     4.36  (1.11) N/A
Bedtime snack     4.00  (1.41) N/A

Nurse avoids sleep interruptions, 
clusters nighttime care.

    3.92  (1.32)     3.69  (0.92)

Bedtime hygiene/routine     3.45  (1.30) N/A
Pharmacologic interventions     3.33  (1.56)     3.40  (0.74)

Use of earplugs N/A     2.71    (9.2)
Use of eye mask N/A     2.19  (0.91)

mendations included adding an
option to listen to music as they did
at home (n=1, 20%) or to have an
eye mask (n=1, 20%). Nurses’ (n=37)
three top concerns included inabili-
ty to monitor for blood pressure
(n=8, 21.8%), respiratory rate (n=1,
4.6%), and accuracy of the device
(n=5, 12.6%). See Table 5 for the full
list of nursing concerns. 

Nurses recommended having the
call light alarm if the device was
removed; indicating the level of
patient wakefulness to know when
to enter the room for care; adding
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music or white noise, eye mask,
essential oils, or scents for relaxation;
having a method to attach oxygen
tubing; and adapting for home use
for families monitoring older adults.
Recommendations also included
interfacing with heart monitoring
systems, and saving and download-
ing data into electronic medical
records for documentation.

Discussion of the Findings
Nurses and patients had different

perceptions of causes of sleep prob-
lems for hospitalized patients as
well as effective nursing interven-
tions to promote sleep. Although
patient means were higher than
nurse means in support of limiting
the care team’s repeated entrance
into the patient’s room for various
patient care activities, no significant

difference existed between means.
This did not support the literature
about implementing protocols for
noise level management (Li et al.,
2011) or clustering patient care
activities and decreasing noise and
activity in the room (Yilmaz et al.,
2012) to improve patient sleep. 

Nurses’ comments indicated
they were very aware of factors that
continue to cause sleep concerns for
patients. Many were uncertain how
to change the need for important
physiological monitoring while
understanding patients’ need for
uninterrupted sleep or quiet. Most
nurses adapted care based on indi-
vidual concerns and none refer-
enced sleep protocols or routines to
help overcome barriers. Specific bar-
riers for nurses to promote adequate
sleep in patients, such as the ones
indicated here were identified by Ye

and colleagues (2013), and warrant
further investigation.

Limitations
Limitations for this study includ-

ed a small sample size for the pa -
tient group. This could be addressed
by obtaining data during patient
hospitalization or before discharge.
The patient sample was from south-
west Michigan, predominantly
female and Caucasian, limiting gen-
eralizability. Both nurses and
patients had limited numbers in
response rate for the qualitative
information. The qualitative re -
sponse rate could be improved with
the actual prototype being available
for participants to experience.
Several responses indicated the pic-
ture (see Figure 1) with a written
explanation or the video link did
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TABLE 4.
Differences Between Patient and Nurse Perceptions

Variable
Patient 

Mean (SD)
Nurse 

Mean (SD) t-Test; df, Level of Significance (p)
Pharmacologic interventions 3.33 (1.56) 3.40 (0.74) t = 0.136; df = 11.70; p = 0.000

Nurse avoids sleep interruptions, clusters nighttime care. 3.93 (1.32) 3.69 (0.92) t = -0.812; df = 97; p = 0.10

Concern Percentage Concern Percentage
Lacks blood pressure capability 21.8% Will patient use? 2.3%
Device accuracy 12.6% Decreases “laying eyes” on patient 2.3%
Cannot use with certain patients
1. Dementia, delirium, confusion
2. Side sleepers
3. High risk for fall
4. Claustrophobia 
5. Brain/head surgery
6. Headaches

12.6%
5.7%
2.3%
1.1%
1.1%
1.1%
1.1%

Need to wake patient anyway
1. For medications
2. For neurologic checks

2.3%
1.1%

Device cost 6.9% Interferes with present electronic equipment 2.3%
Patient comfort 6.9% No apnea monitor 1.1%
Alarm: room and station 5.7% Device weight 1.1%
How well device stays in place 4.6% Higher temperature reading with band 1.1%
Pressure ulcer potential 3.4% Interferes with code/rapid response 1.1%
Adjustability 3.4% Needs calibration 1.1%
Lacks respiratory rate monitoring 3.4% Bleeding risk 1.1%
Easy equipment damage/accidental disposal 3.4% Administration acceptance 1.1%

TABLE 5.
Nurse Concerns Regarding Vital Sleep® Headband
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not allow participants to visualize
how the Vital Sleep Headband
would work, limiting their ability to
provide feedback.

Nursing Implications
Implications for nursing practice

include the provision of nursing
interventions which pa tients per-
ceive as effective for sleep. Nurses’
perceptions of the effectiveness of
pharmaceutical interventions were
significantly higher than patients’
in promoting sleep. The use of
valid, reliable tools to assess
patients’ sleep in the practice set-
ting might decrease this discrepan-
cy. Promoting adequate sleep
hygiene, offering bedtime snacks or
a warm blanket, promoting pa -
tients’ usual bedtime routines, or
instituting hospital sleep protocols
are other interventions to explore.
Such nonpharmaceutical options
could be considered before using
sleep medications in many cases.
Patients indicated nonpharmaceuti-
cal interventions, such as good bed-
time hygiene, warm blankets, and
bedtime snacks, could be as effec-
tive as medication in promoting
sleep. These interventions, which
are within the scope of nursing
practice, can promote patient relax-
ation to improve falling asleep or
returning to sleep if awakened. 

Recommendations for
Future Research

Nurses need to take opportunities
to work with interprofessional teams
to improve sleep and rest for hospi-
talized patients, including quality
improvement projects to develop
protocols to promote sleep and eval-
uate related patient outcomes. Other
foci for nursing research might
include the impact of sleep depriva-
tion or fragmentation on immune
function in patients with sepsis or
infections, wound healing delays
related to altered immune function
and increased circulating stress hor-
mones, blood glucose changes based
on quantity and quality of sleep, and
relationships between change in
cognition or functional status and
sleep deprivation/disruption.

Conclusion
Improving patient sleep in the

hospital is vital for patient recovery
and healing. In the medical-surgical
setting, creative nursing strategies
are a cost-effective way to decrease
LOS, improve patient satisfaction,
and meet quality indicators and
patient expectations. Nurses also
need to participate in research
teams for development of technolo-
gies such as the Vital Sleep
Headband. Nurses’ knowledge of
patient care needs and safety can
have significant impact on cost and
efficacy of new technologies to
improve patient health. 
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