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BACKGROUND: Poor sleep has adverse affects on heath,
yet few studies have addressed the goal of improving sleep
among hospitalized patients. We evaluated the effectiveness
of a sleep-promoting intervention on the quality and quantity
of sleep among inpatients.

METHODS: This study was conducted on a neurological
ward in a large, tertiary care hospital. Sleep quality, quantity,
and disruptors were assessed using questionnaires
completed by patients during their hospital stay and Press
Ganey surveys completed retrospectively. Room noise was
also measured using noise meters. Data from each of 4
chronological phases of the study (baseline, basic
intervention, “washout,” and deluxe intervention) were
analyzed. In the intervention phases, nurses conducted
“Sleep Rounds” at bedtime, during which sleep-promoting
practices were implemented, including lights out, television
off, temperature adjustment, and a final restroom usage.

RESULTS: Patients reported 5 (interquartile range [IQR]
3) hours of sleep per night, awoke 3 (IQR 3) times
nightly, and reported a median sleep latency of 11 to
15 minutes. Pain, staff interruptions, and roommates
were the most significant barriers to good sleep. Noise
levels were adequately low (35-40 dB) at night but
were not positively impacted by our sleep-promoting
interventions. Patients perceived noise on the unit to
be worse during phases of the study in which there
was no intervention.

CONCLUSIONS: Patient perception of sleep experience
improved during the phases in which Sleep Rounds were
implemented, despite the fact that there was no
measurable improvement in sleep or sleep-disrupting
factors. Journal of Hospital Medicine 2012;7:508-512.
© 2012 Society of Hospital Medicine

In recent years, the philosophy of major hospitals has
become more patient-centered with increased focus on
outcomes, safety, and patient satisfaction. To this end,
many hospitals are looking for innovative ways not
only to optimize quality of care, but also to improve
patient satisfaction.

Sleep is a domain in which the goals of improving
patient outcomes and satisfaction can be mutually
achieved. Poor sleep has become a prevalent problem,
and a single night of complete sleep loss can result in
the undesirable consequences of daytime sleepiness,
lethargy, irritability, confusion, and poor short-term
memory."? Literature has also suggested that chronic
partial sleep loss can have significant consequences for
safety, mood stability, neurological and medical func-
tioning, and quality of life.>® The importance of
acknowledging the relationship between sleep and a
patient’s level of functioning is magnified in the context
of hospitalized patients, particularly those undergoing
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neurological inpatient care. Changes in level of alert-
ness due to sleep loss can have serious implications for
these patients, as they can lead to unnecessary testing
and decreased participation with rehabilitative services.

Among the potential causes of sleep deprivation in
hospitalized patients are poor pain control, lights,
activities of others, and increased noise levels. The
effect that increased noise has on patients has been
evaluated in a variety of hospital settings, most nota-
bly in pediatric and adult intensive care units and
nursing homes.”'® Noise has been shown to increase
blood pressure, heart rate, respiratory rate, and body
temperature. It has also been associated with failure
to thrive, impaired immune function, delayed wound
healing, and increased stress levels.'!

The majority of literature regarding sleep disturb-
ance in the hospital has focused on sleep disruption in
the intensive care unit, where interventions associated
with sleep loss are required to deliver the appropriate
standard level of care.'*™'® However, few evidence-
based strategies to promote sleep quality in hospital-
ized patients have been evaluated.'®'®%% In this study,
we aimed to examine sleep among neurological and
neurosurgical inpatients, identify specific sleep-disrup-
tive factors, and assess patient satisfaction regarding
their sleep. We implemented a sleep-promoting proto-
col with the hypothesis that improvement of modifi-
able sleep-disruptive factors would improve sleep and
patient satisfaction.
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FIG. 1. Study timeline: length and description of phases in study.
*Interventions performed. #Data collected.

METHODS

Study Design

This prospective, observational study was designed and
implemented by an interdisciplinary team of physicians,
neuroscience nurses, and hospital administrators.

Patient Selection

The study was performed on a Neurology and Neuro-
surgery unit, with both private and semi-private
rooms, at a large, urban, tertiary teaching hospital
from February 2009 through June 2010. During
enrollment periods, all patients on the unit were
screened daily for eligibility. Eligible patients were
medically stable and capable of giving verbal consent.
Patients who were less than 16 years of age, encepha-
lopathic, aphasic, or non-English speaking were
excluded. Eligible patients were asked for consent to
participate in the study. After consultation with the
hospital’s institutional review board (IRB) committee,
written consent was waived in this observational,
quality improvement study.

Study Timeline

The study comprised 4 phases (Figure 1). In Phase 1,
we collected baseline data on patients in the unit.
Data were collected in the form of sleep surveys, Press
Ganey surveys, and noise meter recordings. The base-
line phase (Phase 1) lasted 10 weeks from February to
April 2009. We then implemented a novel sleep-pro-
moting intervention called ‘“Basic Sleep Rounds”
(Phase 2, May to August 2009). After discontinuing
Basic Sleep Rounds, data were collected for the
“washout” phase (Phase 3, September 2009 to Febru-
ary 2010). An enhanced version of the sleep-promot-
ing intervention called “Deluxe Sleep Rounds” was
then instituted (Phase 4, March to June 2010). In
Phases 2 and 4, sleep rounds were implemented for 2
weeks before data collection to ensure uniform appli-
cation of Sleep Rounds.

Sleep Promoting Interventions

Prior to implementing Basic Sleep Rounds in Phase 2,
a nursing in-service was performed where staff were
educated about sleep in the hospital and about the
planned interventions, and posters promoting sleep
were hung on the unit. Basic Sleep Rounds were per-
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formed during Phase 2 by the patient’s bedside nurse
or the unit charge nurse. This occurred for all patients
on the unit at approximately 23:00 nightly using the
Basic Sleep Rounds checklist, which formalized simple
hospital functions, such as lights out, television off,
room temperature adjustment, and a final restroom
usage (Figure 2). For Phase 4, a team of undergradu-
ate volunteers was organized to assist with the deliv-
ery of Sleep Rounds. In this phase (Deluxe Sleep
Rounds), nurses performed Basic Sleep Rounds by
completing the checklist, and undergraduate volun-
teers offered patients any of the following sleep amen-
ities: warm blanket, warm milk, white-noise machine,
hypoallergenic lotion, or room spritzer.”**’
Additionally, during the Basic and Deluxe interven-
tion phases, noise-sensitive traffic lights (Talk Light
Too; http://store.talklight.com/talklighttoo.aspx) were
placed at the nurses’ station and in the staff break
room. These lights turned yellow when noise levels
reached 40 dB, and red when levels exceeded 50 dB.

Data Collection

A survey was designed to evaluate sleep quality, esti-
mate sleep quantity, identify sleep disruptors, and
assess patient satisfaction (see Supporting Figure 1 in
the online version of this article). The survey was
given to all eligible participants on the morning after
their second night in the unit. This time point was
chosen to account for potentially confounding first
night effects, and to ensure that enrolled patients
spent a full night in the unit.

To better evaluate one of the sleep disruptors, a sub-
set of the survey participants had noise meters placed
in their rooms. Every morning, a member of the team
would visit all eligible patients to ask if they were
willing to participate in this portion of the study.
Data recorded between 8:00 pm and 8:00 am on the
second night of each participant’s stay were later used
for analysis. Noise was recorded in decibels using a
Vernier Sound Level Meter, attached to a LabQuest
data collection device (http://www.vernier.com/probes/
slm-bta.html, http://www.vernier.com/labquest), which
was placed on the bedside table. Equipment dysfunc-
tion due to battery failure, microphone disconnection

Good night. | am a member of the Sleep Squad.
I am here to do your nightly sleep rounds. It is now bedtime.
e Would you like to go to the bathroom?
e What would be a comfortable thermostat temperature so you can sleep
better?
Can | offer you a snack before bedtime?
What is your current pain level?
Can | offer you a pillow or blanket?
May | turn off the lights before | leave?
May | turn off the TV before | leave?
May | draw the curtains for you?
e What else can | offer so you can sleep better?
| am going to close the door to limit outside noise and light so you can sleep
better. Have a pleasant night!
It would be my pleasure to help you during the night. Please ring the call bell if
you need my assistance.

FIG. 2. Basic Sleep Rounds script and checklist used by nursing staff and
volunteers performing nightly Basic Sleep Rounds.
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TABLE 1. Demographics of Participants With Noise
and Survey Data

Demographic Phase 1 (n =32) Phase 2 (n = 33) Phase 3 (n = 30)
Average age 49 £1 3 £3 46 +3

% Female 1% % 57%

% Neurology 42% 65% 3%

% White 67% 7% 73%

from the meter, or meter disconnection from the wall
outlet was the most common reason for unsuccessful
or incomplete data collection.

Scores from Press Ganey surveys were also analyzed.
These surveys were mailed to patients shortly after
hospital discharge, and subsequently processed by
Press Ganey Associates, Inc (http://www.pressganey.-
com/index.aspx) in the context of their large compara-
tive database comprising results from 50% of the
nation’s hospitals. As there are no questions specifi-
cally pertaining to sleep quality in this questionnaire,
we analyzed the question that asked how patients per-
ceived the “noise level in and around the room.” Pos-
sible answers were: “very poor,” “poor,” “fair,”
“good,” and “very good.” Press Ganey then converted
these answers to percentiles by comparing our
patients’ responses to those in hospitals of similar
size.

Data Analysis

Most datasets were not described by a normal distri-
bution, thus most data are presented as medians with
interquartile ranges (IQR), and comparisons between
datasets were made using the Mann—Whitney U test.
Press Ganey data are presented as means with stand-
ard errors of the mean, as distributed by Press Ganey.
P < 0.05 was considered significant for all data
comparisons.

RESULTS

Basic demographic data were available on all partici-
pants from whom both noise and survey data were
collected. As in Table 1, these participants were dem-
ographically similar (P < 0.05) with regards to age,
sex, and ethnic background. For unknown reasons,

neurosurgery patients comprised the majority of par-
ticipants in Phases 1 and 3, and neurology patients
comprised the majority in Phase 2. This difference
was not significant.

Sleep Survey

A total of 253 sleep surveys were collected in all 4
phases. Data generated from these surveys are demon-
strated in Table 2. On a 7-point scale (1 being the
best score, corresponding to the answer “none,” and
7 the worst, corresponding to “‘extreme”), the median
scores for overall difficulty sleeping were not signifi-
cantly different in Phases 1, 2, and 4. In Phase 3, the
median score was 4 (“moderate”), significantly worse
than in the other 3 phases (0.002 < P < 0.01). De-
spite the reported difficulty sleeping during Phase 3,
the median number of hours of sleep and awakenings
in Phases 1, 2, 3, and 4 were not significantly differ-
ent. Sleep latency was scored on a 6-point scale
(1 being the best, corresponding to “0-10 min,” and
6 the worst, corresponding to ‘‘greater than
45 minutes”). Similar sleep latency was reported in
Phases 1, 3, and 4. However, median sleep latency in
Phase 2 was 1 (“0-10 min”), significantly shorter
than in the other phases (0.001 < P < 0.02). Despite
similar survey results throughout most of the phases,
there was a significant improvement in sleep latency
in the Basic Sleep Rounds phase (Phase 2), and a sig-
nificant worsening in overall difficulty sleeping in the
“washout” phase (Phase 3).

Participants also ranked each of the 7 queried dis-
ruptive factors on a 7-point scale with regards to
degree of sleep interruption. Even though less than
half of the participants were in shared rooms, the
presence of a roommate among those with roommates
was the only sleep disrupter that ranked differently
among the 4 phases. In Phases 1 and 2, when asked
how much their sleep was disturbed by roommates,
the median response was 1 (“none”), IQR =1 (N =
41 and 31, respectively). In Phase 4, the median was
2 (“a little”), IQR = 2 (N = 6), but not significantly
different. Answers in Phase 3 were significantly differ-
ent, with a median of 3 (“mild”), IQR = 3 (N = 30)
(0.005 < P < 0.006). Because there were no other

TABLE 2. Sleep Survey Results

Survey Question Phase 1 Phase 2 Phase 3 Phase 4
1. How much difficulty did you have sleeping last night? 3 2 & 3
IQR 4 N =100 IQR4N=78 IR3N =75 I0R2N =22
2. How many hours did you sleep fast night? 6hr 6hr 5hr 5hr
IR4N =98 IQR3N =77 IR3N =72 IR2N =22
3. About how many times did you wake up during the night while you were trying to sleep? 3 3 4 3
IQR 3 N =101 [QR3N =77 IR3N =73 IR3N =22
4. How long did it take you to go to sleep last night? 3 (16-20 min) 1(0-10 min)t 2 (11-15 min) 2 (1115 min)
IQR3N =101 [QR2N =77 IR4N=75 IR3N =22

NOTE: Analysis of answers to the first 4 questions in the sleep survey. For the first question, answer choices ranged from 1 to 7; 1 was the best score and corresponded to the answer “none.” The remaining answer choices were:
2, a little; 3, mild; 4, moderate; 5, marked; 6, severe; and 7, extreme. For the fourth question, answer choices ranged from 1 to 6; 1 corresponded to 0-10 min; 2, 11-15 min; 3, 16-20 min; 4, 21-30 min; 5, 31-45 min; and 6, >45
min. Abbreviations: IQR, interquartile range. All P values were >0.05, except for (0.002 < P < 0.01) and 1(0.001 < P < 0.02).
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FIG. 3. Mean Press Ganey scores in response to the question regarding
how patients’ perceived “noise in and around the room” over time. Score
range was from 0 to 99, with 99 corresponding to the highest possible score.
The solid line represents scores from the floor on which the study was
conducted. The dotted line represents the average national score. Different
phases of the study are denoted by horizontal bars parallel to the x-axis of
the graph.

statistically significant differences among individual
sleep disruptors as compared by phases, survey data
from all 4 phases for these factors was also analyzed
collectively. Pain and staff interruptions (IQR = 3, N
= 252 and IQR = 2, N = 253, respectively) were
reported as the most disturbing factors, each with a
median of 2 (“a little”). All remaining factors had a
median score of 1 (“none”): noise inside the room
(IQR = 2, N = 253), noise outside of the room (IQR
= 1, N = 253), temperature (IQR = 1, N = 253),
noise outside of the building (IQR = 0, N = 252),
and light (IQR = 0, N = 252).

Noise Meter Recordings

Noise data were recorded from 95 participants in
Phases 1 through 3, yielding high-quality data suitable
for analysis from 63 participants (11 in Phase 1, 24 in
Phase 2, and 28 in Phase 3). Recorded noise ranged
from 35 to 80 dB. As shown in Supporting Figure 2
in the online version of this article, raw data were
plotted as decibels as a function of time. Noise levels
were then analyzed in aggregate and for each of four
3-hour time blocks (8 pm—=11 pm, 11 PM =2 AM,, 2 AM —
5 aM, and § amM-8 am). Median noise levels during the
entire 12-hour period increased significantly between
the first 3 phases of the study (P < 0.001): 38.6 dB
(IQR 5.4) in Phase 1; 40.6 dB (IQR 5.3) in Phase 2;
and 43.5 (IQR 7) in Phase 3. As in Supporting Table
1 in the online version of this article, within each
phase, the median noise levels were significantly less
during the 11 pM—2 AM and 2 AM—5 AM periods, as
compared to the 8 pM—11 pMm and 5 AM—8 AM periods
(P < 0.001). Due to equipment dysfunction, noise
data were not available for Phase 4.

Press Ganey Survey
A total of 457 Press Ganey surveys were collected.
According to these surveys, patients’ mean raw score
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of noise, on a scale from 1 to 100 (100 representing
the best score), ranged from a low of 59.5 = 7.2 (Jan-
uary 2010; N = 21) to a high of 82.1 = 5.2 (April
2009; N = 21). Figure 3 illustrates the monthly trend
of the mean score for noise compared to the national
average compiled from other large hospitals around
the country. It demonstrates that during the phases in
which Sleep Rounds were performed (Phases 2 and 4),
patients’ perceptions of noise were improved.

DISCUSSION

The major conclusions of this study are: 1) hospital-
ized patients suffer from poor sleep quality and quan-
tity; 2) implementation of simple measures such as
Sleep Rounds to change standard practice within the
hospital is feasible and effective; and 3) despite an
increase in measured noise, patients’ perception of
their sleep and of noise levels was improved by these
measures. This study developed and tested a sleep pro-
motion program that could easily be implemented on
any inpatient floor. Our Sleep Rounds checklist out-
lines a novel, but simple approach to sleep health by
hospital providers, with the immediate goal of
improving sleep among inpatients and the ultimate
goal of improving outcomes.

Our study confirms that sleep disruption is prevalent
among patients admitted to general hospital wards. In
this study, patients reported a median of 5 hours of
sleep, 3 awakenings, and sleep latency of 11-15
minutes. Although not alarmingly low, 5 hours is only
~60% of the recommended 8 hours of sleep for
healthy individuals each night and 72% of the ~6.9
hours of sleep reported by the average American each
night.*® Poor pain control, frequent staff interactions,
and the presence of roommates were rated as most
problematic by the patients we surveyed. Interestingly,
patients rated noise, temperature, and light as less
problematic sleep disruptors.

Although we did not detect a statistically significant
improvement in total sleep time or number of awak-
enings, there was a significant improvement in sleep
latency during Phase 2 of the study when Basic Sleep
Rounds were performed. In Phase 3 (“washout”
phase), there was less active participation by the nurs-
ing staff in sleep hygiene promotion, and patients’ per-
ception of sleep quality was significantly worse than it
was in other phases. These results suggest that the
perception of sleep quality and quantity could have
been enhanced by both our Basic (Phase 2) and
Deluxe (Phase 4) Sleep Rounds interventions.

We were able to achieve appropriate noise levels at
night (<40 dB) during this study, even before our
intervention began.”” Noise levels increased 2 dB
between Phases 1 and 2, and another 3 dB in Phase 3.
Although the changes in decibel level were statistically
significant, a change of 2-3 dB is barely perceptible.”®
Interestingly, despite the increase in measured noise
throughout the study, Press Ganey results showed a
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trend towards perceived improvement in noise levels
just before implementation of the first intervention.
This may be attributable to an increased awareness of
noise created by consenting patients and placing noise
meters in their rooms. Perception of noise worsened
significantly during the “washout” phase, suggesting
that abandonment of Sleep Rounds was associated
with less concern about noise.

Prior to initiating this study, an educational in-serv-
ice was conducted for the nursing team regarding the
purpose and overall aims of this project. This may
have raised awareness of the importance of sleep
before collection of Phase 1 data, and had the unin-
tended effect of an increased focus on sleep even
before Sleep Rounds began. Other limitations of the
study include lack of objective sleep data, nonrandom-
ized design, inability to demonstrate causality, gener-
alizability of results, inability to control for comorbid-
ity including baseline sleep hygiene, limited patient
numbers, inability to blind patients and team mem-
bers, and difficulty obtaining accurate and complete
noise data on all patients enrolled.

This study suggests that although it remains difficult
for patients to sleep well in the hospital, it is possible
to improve sleep and patients’ perception of their
sleep while they are hospitalized. Further studies are
warranted to systematically evaluate interventions
aimed at improving and overcoming the identified
sleep disruptors without compromising patient care.
However, we believe that Sleep Rounds could be asso-
ciated with improvements in inpatient sleep hygiene
and patient satisfaction, and could ultimately benefit
patient outcomes.
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