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OBJECTIVE: This study sought to determine the change in sleep quality and duration among
children hospitalized on acute care units when overnight vital signs (VS) monitoring is
eliminated, compared with children who receive standard-of-care VS monitoring.

PATIENTS AND METHODS: This is a nonrandomized controlled study among children
hospitalized on medical-surgical units (n =109). The study intervention involved forgoing VS
measurement at oooo and 0400. The primary outcome was actigraphy-measured total sleep
time, with secondary outcomes of actigraphy-measured wake status at midnight and o7oo;
actigraphy-measured and self-reported nocturnal wake frequency and duration; and self-reported
total sleep time, restfulness upon waking, and sleep disturbances.

RESULTS: Actigraphy total sleep time in the intervention group was 49.2 minutes longer than in
the control group (P =.04). Sleep efficiency, wake after sleep onset, and wake episodes were not
different. There was also no difference in the number of children asleep at midnight, but more
children in the intervention group were asleep at o700 than in the control group (77% vs 55%,

P =.03). Self-reported restfulness and sleep disturbances were also superior in the intervention
group. There were no unplanned pediatric intensive care unit (ICU)/cardiac ICU transfers, rapid
response activations, code sepsis alerts, or code blue events.

CONCLUSIONS: Forgoing overnight VS measurement among children hospitalized on medical-
surgical units was associated with an increase in overnight sleep duration but did not decrease the
overall number of nighttime interruptions or time awake during the night. VS measurement
reduction was also safe and may be important for children to achieve adequate sleep in the
hospital.
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INTRODUCTION

Adequate sleep is vital for healing and optimal functioning, and sleep
deprivation negatively impacts the body’s breathing, circulation,
immune system function, endocrine function, and metabolism." A
lack of sleep is also associated with diminished cognitive and emo-
tional functioning,? an increase in self-reported pain, altered pain
threshold,® and depressive symptoms.* Hospitalized children are
at high risk for disturbed sleep and its physiological effects, given
the high-sensory and unfamiliar nature of hospitals.

Overnight vital signs (VS) are measured every 4 hours on pediatric
acute care units at many institutions, despite limited evidence sup-
porting this practice.>® Additionally, VS measurements are often
ordered and collected without considering the patient’s clinical sta-
tus or the potential impact that they may have on sleep. Indeed,
an observation study on a pediatric surgical unit found that approx-
imately 60% of children had at least 1 abnormal overnight VS
measurement, but only half of those abnormal overnight VS mea-
surements were accompanied by additional clinical action. This sug-
gests that only a minority of overnight VS measurements are paired
with an adjustment in clinical care.” This practice is in direct contra-
diction to guidance from the American Academy of Nursing’s
Choosing Wisely Campaign, which states, “Don’t wake the patient
for routine care unless the patient’s condition or care specifically
requires it.”’

This team’s previously published scoping review® summarizes
prior work in this area. Current research finds that VS checks
and nursing cares are the most frequent cause of nighttime awak-
enings among hospitalized children.®"2 Most studies investigating
the impact of overnight VS on sleep are either observational studies
or quality improvement projects, which focus on process measures
rather than on patient-level outcomes.® Furthermore, few studies
included sleep duration' or efficiency’ as outcomes of reducing
VS checks. Quality improvement initiatives do, however, demonstrate
that a reduction in overnight VS monitoring is a safe intervention,
with no escalations of care or code blue events when overnight
VS checks were reduced.’®"" This work suggests that reducing over-
night VS checks may be a safe and effective intervention for improv-
ing sleep in hospitalized children.

This study sought to determine the change in sleep quality and
duration among children hospitalized on acute care units when over-
night VS monitoring is eliminated, compared with children who
receive standard-of-care overnight VS monitoring.

METHODS
Study Design and Setting

This is a nonrandomized controlled study to evaluate the effect of
forgoing overnight VS on sleep quality and duration. Participants
were sequentially recruited, first into the control cohort and then
into the experimental cohort. Sequential, rather than randomized,
recruitment was chosen for 2 reasons. First, the study team felt that
treatment adherence would be higher if nursing staff were tasked
with consistent VS monitoring orders, rather than randomized
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orders. Second, we thought that sequential enroliment, with forgone
VS monitoring ordered in the latter group, would ease implementa-
tion of practice change if warranted.

This study was conducted on medical-surgical units in a stand-
alone tertiary care pediatric hospital in the western United States
that has 280 total beds, 100 of which are medical-surgical beds,
and sees approximately 14000 admissions annually. All hospital
rooms in the facility are private, with only 1 occupant per room.
This study was approved by the hospital’s institutional review board
and registered with ClinicalTrials.gov (NCT06865781). It was con-
ducted and reported according to the Transparent Reporting of
Evaluations With Nonrandomized Designs (TREND) guidelines.'®

Participants

Participants were children hospitalized on medical-surgical units,
aged 1-18 years, with a Pediatric Early Warning Score <1 at 2000.
Additionally, children had to be under the care of a pediatric hospital-
ist team, rather than a subspecialty team, and both the daytime
attending hospitalist and bedside nurse needed to confirm that
the child was appropriate for participation. Children were eligible
for enrollment at any point during their hospital stay.

There were several medical exclusion criteria, which were devel-
oped and refined in discussion between the study team and hospital-
ist leaders. Additionally, children under the care of subspecialty and
surgical teams were not included due to difficulty engaging these
teams in eligibility screening. A full list of inclusion and exclusion
criteria can be found in Table 1.

While we initially intended to enroll 80 children per group, enroll-
ment targets were reduced due to limited project time and

Participant Inclusion and Exclusion Criteria

Inclusion Criteria

Hospitalized on medical-surgical units

Aged 1-18 'y

Pediatric Early Warning Score <1 at 2000

Parent/legal guardian present and willing to consent to study participation
Primary language of either English or Spanish

Under the care of a pediatric hospitalist team

Confirmed eligible by both the daytime attending hospitalist and bedside
nurse

Exclusion Criteria

Preexisting diagnosis of hypertension, kidney disease, pulmonary
hypertension, chronic lung disease, congenital heart disease causing
cardiopulmonary compromise, obstructive sleep apnea, seizure disorder,
and neuromuscular disability, unless explicitly approved and acknowledged
by attending physician

Received intravenous immunoglobulin, intravenous magnesium, or
continuous albuterol in the previous 24 h

Received opioids, benzodiazepines, or other sedating medications beyond
home regimen in the previous 12 h

Require oxygen monitoring at home baseline

Requiring oxygen above baseline

Fever in the previous 24 h

Sepsis alert in the previous 72 h

Anaphylaxis within 24 h

Undergone surgery within 24 h
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Standard Overnight VS Monitoring Routines
VS Monitoring Routine | 1900 2000 2100 | 2200 | 2300 0000 0100 | 0200 | 0300 0400 0500 | 0600 | 0700
VS with BP every 12 h Temp, HR, Sp0,, Temp, HR, Sp0,, RR Temp, HR, Sp0,, RR
RR, BP
VS with BP every 4 h Temp, HR, Sp0,, Temp, HR, Sp0,, Temp, HR, Sp0,,
RR, BP RR, BP RR, BP
Study intervention VS Temp, HR, Sp0,,
RR, BP
Abbreviations: BP, blood pressure; HR, heart rate; RR, respiratory rate; Sp0,, oxygen saturation; Temp, temperature; VS, vital signs.

resources, resulting in a smaller final sample size. Notably, this health
system had a planned electronic health record system transition that
the study team anticipated would interfere with successful engage-
ment of clinical staff in study conduct. Thus, we sought to conclude
enroliment before this change. We determined that a sample size of
91 children in each group would allow for detection of a moderate
effect size (Cohen d=10.50, estimated 45- to 60-minute increase in
sleep duration) with an a error probability of 0.05 and power of 80%.

Study Intervention

VS monitoring orders on these units consisted of measurement every
4 hours of temperature, heart rate (HR), respiratory rate (RR), and
oxygen saturation (Sp0,). Blood pressure (BP) measurement orders
were either every 4 hours or every 12 hours, and this VS measure-
ment routine is conducted for the entirety of the hospital stay. The
study intervention involves forgoing all VS measurements at 0000 or
0400, including continuous pulse oximetry and cardiac monitoring, to
allow for a longer period of sleep uninterrupted by VS measurements
(Table 2).

Recruitment and Study Conduct

Patients hospitalized on medical-surgical units were screened for
inclusion and exclusion criteria by a study team member, who then
shared information about potentially eligible children with their
attending hospitalist for eligibility verification. Once children were
deemed eligible by the attending hospitalist, study team members
verified eligibility with the bedside nurse and approached eligible
families for consent and enroliment.

The first group of children enrolled were assigned to the control
group, where no changes were made to the child’s VS monitoring
routine, and the bedside care team (registered nurse and patient
care technician) was informed of the child’s study participation.
The second group of children were assigned to the intervention
group and did not have any VS measurements taken at 0000 and
0400. The bedside care team was informed of the child’s assignment
to the intervention group, and orders were placed for no VS monitor-
ing at 0000 or 0400 of the study night. The care team was also
instructed that if a patient had a change in clinical status during
the study period, or if a nurse/clinician had a concern about a
patient’s clinical status, the team should take VS measurements
as the nurse/clinician felt appropriate, and the child would be
removed from the study. During control group enroliment, it came
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to our attention that some study participants had no overnight VS
monitoring ordered before enrollment. We did not want to disrupt
care and elected to allocate these children to the intervention group
(n=22).

Control group enrollment occurred until the day that the revised
sample size goal (n=51) was met, and intervention group enroll-
ment period commenced the following day. Control group enroliment
occurred from June 2024 to January 2025, and intervention group
enrollment occurred from January 2025 to May 2025.

The study duration was a single period of approximately 24 hours.
Study staff completed the informed consent process with eligible
children and their family. Then, children were fitted with the actig-
raphy watch and given the sleep diary and sleep survey with instruc-
tions to complete them the following morning. Study staff informed
the family of group allocation to ensure that they were aware of the
overnight care they would receive. Finally, the bedside team was
informed of the child’s participation in the study and group alloca-
tion. At the conclusion of the study, a study team member returned to
collect the actigraphy watch and sleep diary and discuss with the
bedside nurse any unanticipated events that occurred during the
study period.

Data Collection and Measurement of Outcomes

We used multiple methods to measure sleep outcomes, with total
sleep time measured by actigraphy as our primary measure
(Micro Motionlogger [Ambulatory Monitoring Inc]) and the Sadeh
algorithm, which has been validated in children aged 1-18 years
against polysomnography.19 Measurements gathered from the actig-
raphy watch were total sleep time, sleep efficiency (the percentage of
total time in bed actually spent asleep),?2" the number of wake epi-
sodes during the sleep period, time awake during the sleep period,
and the child’s wake status at 2200, midnight, and 0700.

Additionally, a patient-reported sleep diary and the Patient-
Reported Outcomes Measurement Information System (PROMIS)
8-item Pediatric Sleep Disturbance survey were administered to chil-
dren aged 8 years and older. Children less than 8 years old did not
complete subjective sleep measures, as these tools are not validated
for younger age groups. Furthermore, we were concerned about
parents’ ability to complete these tools consistently and reliably
because parents do not always spend the night in the hospital room
and may not wake up every time their child does. The sleep diary was
modified from the National Sleep Foundation’s diary,?? which was

www.hospitalpediatrics.org

Downl oaded from http://publications.aap.org/hospital pediatrics/article-pdf/16/5/376/ 1923583/ hosppeds. 2025008964. pdf
bv Bl NASSS (


www.hospitalpediatrics.org

developed in collaboration with insomnia experts and potential
users. Children (with help from a caregiver, if needed) recorded
the time they fell asleep, the time they woke up, the number of times
they were woken up during the night, and the total number of
minutes they were awake during the night. Additionally, they
recorded whether they felt rested, somewhat rested, or tired upon
waking. The PROMIS 8-item Pediatric Sleep Disturbance survey is
reverse scored on a scale of 8 to 40, with lower score indicating bet-
ter sleep and less sleep disturbance. The scale has demonstrated
validity and reliability in children with and without neurodevelop-
mental disorders.?® All study materials were available in English
and Spanish.

Safety measures were monitored during the study and for an addi-
tional 24 hours after study completion and included any unnoticed,
clinically significant change in clinical status (measured as an
unplanned transfer to the pediatric intensive care unit [PICU] or car-
diac intensive care unit [CICU]) and any rapid response activations,
code sepsis alerts, or code blue events. The instance of any of the
above events was communicated to the study team via the attending
hospitalist and confirmed via chart review.

Additional demographic and hospital stay data were gathered
from the participant’s electronic medical record, including age, gen-
der, primary diagnosis at time of enrollment, length of stay, and
time from study enroliment to discharge. We retrospectively col-
lected the number of VS readings, BP readings, and nighttime care
activities received on the study night (1900-0700), which were toilet-
ing events, medication administration, intravenous line flushes,
blood draws for laboratory tests, starting/stopping of tube feedings,
and any other diagnostic procedures or care activities. AVS reading
was considered as a set consisting of temperature, HR, Sp0,, and RR,
although incomplete VS measurement sets were also counted as an
occurrence. While several nighttime care activities may have been
completed during a single room entry, we were unable to discern
this through chart review. Thus, each care activity was counted sep-
arately and then added for a total number of nighttime care
activities.

Statistical Analysis

As previously described, children recruited during the control group
phase with no overnight VS monitoring ordered at the time of enroll-
ment were allocated to the intervention group. First, data distribu-
tions were assessed for skewness to evaluate normality before
analysis. Control and intervention group characteristics were
reported as mean and SD for continuous variables and counts and
percentages for categorical variables. Outcomes were compared
using an independent-samples t test for continuous variables or a
x2 test for categorical variables. This same analysis was rerun,
excluding children without overnight VS measurement ordered
before enroliment, to assess the potential impact of patient acuity
on between-group differences. Missing data were handled using
pairwise deletion to maximize data points available in this relatively
small sample, and a description of missing data can be found in
Supplemental Table 1. All statistical tests were run using SPSS
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version 30.0.0 (IBM), and the sample size estimate was calculated
using G*Power version 3.1.9.7.

RESUILTS
Patient Demographics

A total of 123 children were enrolled, and the recruitment flow dia-
gram can be found in Figure 1. Children were excluded after enroll-
ment because they were discharged before the study night (n=7),
met exclusion criteria after enrollment and before the study night
(n=6), or declined participation after completing the consent
process (n=1). No children were excluded due to unanticipated
overnight events. The final sample consisted of 53 children in the con-
trol group and 56 children in the intervention group. Participants in
the control and intervention groups were similar in terms of age,
gender, and primary language spoken. Children ranged in age from
1to 18 years in the control group and 1to 17 years in the intervention
group. The primary diagnoses of the 2 groups were mostly similar,
with the exception of more children with an endocrine diagnosis in
the intervention group and more children with a gastrointestinal
diagnosis in the control group. This difference was largely driven
by children admitted with either a new diagnosis of type 1 diabetes
(not in diabetic ketoacidosis) or cystic fibrosis management, who
often do not have overnight VS monitoring ordered and thus were
allocated to the intervention group. Children in both groups had
an overall length of stay of approximately 5 days (control group
range, 1-20 days; intervention group range, 1-32 days) and were
enrolled in the study approximately 2.5 days before discharge
(Table 3).

VS Monitoring Frequency and Sleep Outcomes

In the control group, most children (89%) had BP measurements
ordered every 12 hours, rather than every 4 hours, at the time of
enrollment. During the study period, most control group children
(90%) had 3 sets of VS measurements taken overnight, and the
remaining had 2 (8%) or 5 (2%) sets of VS measurements taken, dem-
onstrating high adherence to the standard-of-care VS monitoring.
Children in the intervention group had fewer overnight VS measure-
ments than the control group. In the intervention group, 91% of chil-
dren had only 1 set of VS measurements taken, again demonstrating
high adherence to the intervention protocol. The number of other
overnight care activities did not significantly differ between the
2 groups (Table 3).

Among the actigraphy measures, total sleep time in the interven-
tion group was, on average, 49.2 minutes longer than in the control
group (P=.04). Sleep efficiency (P=.83), wake after sleep onset
(P=.94), and wake episodes were not different (P=.79). There was
no difference in the number of children asleep at 2200 (P =.98) or
midnight (P=.51) between the groups, but more children in the
intervention group were asleep at 0700 than in the control group
(77% vs 55%, P=.03).

Conversely, sleep diary measures demonstrated no difference in
total sleep time (P =.46) but fewer wake episodes in the intervention
group (P=.005). While not statistically significant, sleep diaries
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’ Screened (n=510) ‘

Not eligible

MD not approved (n=56)
No MD response (n=46)
Specialist team (n=26)

| Eligible@=314) |

Discharging (n=23)

Not approached

| Other (n=23)

Discharging (n=58)

¥ Does not meet inclusion (n=22)

No caregiver present (n=44)
Other (n=27)

’ Approached (n=170) ‘

RN concern (n=8)
Study team time conflict (n=4)

Not enrolled
Parent/child declined (n=44)
Discharging (n=3)

Patient unavailable (n=3) ’

Enrolled (n=123) ‘

/\

Enrolled during control
period (n=85)

Excluded
Met exclusion criteria (n=5)

Enrolled during
intervention period (n=38)

Excluded
Discharged (n=2)

D=9 Nt T
intervention
(n=22)

Control included (n=53)

Participant flow diagram.
Abbreviation: RN, registered nurse.

showed less perceived time awake during the night in the interven-
tion group (P=.08). Additionally, the intervention group reported
feeling “tired” upon wakening less often (P=.04), and scores on
the sleep disturbance survey were lower, indicating fewer disturb-
ances and superior sleep (P=.03; Table 4).

Safety Outcomes

There were no unplanned PICU/CICU transfers, rapid response acti-
vations, code sepsis alerts, or code blue events among any study par-
ticipants. A single participant discharged from the hospital the
morning after study participation and returned to the emergency
department that afternoon due to parental concern for patient
pallor/poor perfusion. A code sepsis was called for low body temper-
ature, but it was ultimately attributed to environmental exposure,
and the patient was determined to not be experiencing sepsis.

Acuity-Controlled Subanalysis

As previously discussed, children without overnight VS monitoring
ordered at the time of enroliment were all allocated to the interven-
tion group. These children may have had lower acuity than those with
overnight VS monitoring ordered, potentially confounding the noted
difference in sleep quality. To assess this, we reran our analysis
excluding children without overnight VS monitoring ordered before
enrollment, which serves as a proxy measure of acuity. In this analy-
sis, we find similar differences between groups, suggesting that the
differences between the control and intervention group may have
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Intervention included
(n=56)

been somewhat, but not entirely, mediated by patient acuity. This
analysis can be found in Supplemental Table 1.

DISCUSSION

This is the first study among a cohort of hospitalized children to use
a control group design to understand the measurable impact of
forgone overnight VS monitoring on sleep quality and duration.
We found that children who did not have VS measured overnight slept
longer than children who had VS measurements taken every 4 hours
throughout the night. Consequently, these children were also more
likely to wake up feeling rested. Aimost half of the control group
reported feeling tired upon wakening, while less than 20% of the
intervention group reported the same. Sleep quality was also better
in the intervention group, with sleep disturbance scores approxi-
mately 19% lower than in the control group. We also found that a
higher number of children were asleep at 0700 in the intervention
group than in the control group. Anecdotally, nighttime nursing care
is more likely to occur in the late evening hours, shortly after shift
change, rather than in the early morning hours. Therefore, we
hypothesize that although children in the 2 groups had an overall
similar number of nighttime care needs, children who did not have
overnight VS monitoring—especially early in the morning, when
care tasks are less frequent and shift change is occurring—were
able to sleep longer into the morning than children who were
awoken for VS monitoring around 0400. These findings suggest that
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reducing overnight VS monitoring may be an effective strategy for
improving sleep for children hospitalized on medical-surgical units.

Another notable finding is the discordance between results from
actigraphy data and sleep diaries. We saw that children in both
groups appeared to overestimate the time they slept and under-
estimate the times that they were awake during the night, which
are results similar to those of prior studies comparing actigraphy
with sleep diary measures in children both in?* and out® of hospi-
tals. Sleep diaries are a common tool for measuring sleep8 and are
undoubtedly easier and cheaper to administer than actigraphy devi-
ces. However, researchers using sleep dairies as their primary mea-
sure of sleep duration among hospitalized children should interpret
such data in the context of these known limitations.

Nighttime sleep recommendations for children aged 1to 18 years
range from 8 to 12 hours,?® and neither study group met these

HOSPITAL PEDIATRICS Volume 16, Issue 5, May 2026

Participant Demographics and Hospital Stay Sleep Outcomes
Characteristics Control Intervention
Control Group | Intervention P Sleep Outcome Group Group P
Participant Demographics (n=153) Group (n=>56) | Value Actigraphy measures N =47 N =48
Age, mean (SD), y 108 (5.5) 9.8 (4.9) 29 Total sleep time, mean (SD), min | 411.7 (1153) | 4609 (117.2) | .04
Gender, n (%) 57 Sleep efficiency, mean (SD), % 89.3 (6.5) 896 (7.0 83
Male 24 (45) 27 (48) Wake after sleep onset, mean 52.1 (35.7) 52.7 (36.9) 94
Female 28 (53) 29 (52) (SD), min
Other 12 0 (0) Wake episodes count, mean (SD) 14.4 (7.4) 14.8 (8.3) 79
Primary language spoken, n (%) 59 Asleep at 2200—yes, n (%) 10 (21) 10 (21) 96
English 59 (98) 54 (96) Asleep at midnight—yes, n (%) 37 (79) 35 (73) 51
Spanish 1) 2 (4) Asleep at 0700—yes, n (%) 26 (55) 37 (77) .03
Admitting diagnosis, n (%) Sleep diary measures (>8 y old) N=235 N=235
Cardiovascular 0 (0) 0 (0) Total sleep time, mean (SD), min 506.9 (146.8) 528.9 (95.5) 46
Gastrointestinal 20 (38) 7 (13) 002 Wake after sleep onset, mean 38.6 (62.2) 17.5 (24.2) 07
- (SD), min
Endocrine 3 (6) 27 (48) <.001
Wak isod t, SD 3.0 (1.7 19 (14 005
Infection 13 @5) 1 @0 o ake episodes count, mean (SD) (1.7) (1.4)
Self-reported rest upon wakening, 04
Musculoskeletal 1(2) 1(2) 97 n %)
Neurological 2 (4) 0 (0 14 Rested 9 (26) 15 44
Psychiatric/behavioral health 8 (19) 5(9) .32 Somewhat rested 10 (29) 14 (40)
Dermatologic 4 (8) 1(2) 15 Tired 16 (46) 6 (17)
Respiratory 1@ 2@ 59 PROMIS Sleep Disturbance measure N =35 N =36
Surgical 1(2) 0 (0) .30 (>8y old)
Other 0 (0) 2 (4) a7 Sleep Disturbance Survey score, 209 (8.1) 16.9 (6.8) .03
Hospital stay characteristics, mean (SD) mean (SD)
Length of stay, d 53 (3.9) 49 (49) 68 Abbreviation: PROMIS, Patient-Reported Outcomes Measurement Information
: — — : System.
Time from study enroliment 2.5 (2.0) 23 (3.2 a7
to discharge, d
Overnight VS readings 3.0 (0.4) 1.0 (0.4) <.001
(HR, temp, RR, Sp0,) recommendations. In this sample, most children were asleep by mid-
Overnight BP readings 14 (0.9) 1.1 (0.4) 02 night (76%), but only 21% were asleep at 2200. This lack of sleep in
Other overnight care activities 6.8 (3.4) 60 (27) 29 the late evening shortens overall sleep time significantly, considering
Abbreviations: BP, blood pressure; HR, heart rate; RR, respiratory rate; Sp0,, Fhat morhlng Clmlcél care starts around 0700. Intervenhong tar‘get-
oxygen saturation; temp, temperature; VS, vital signs. ing hospital sleep improvement should not only reduce nighttime

interruptions but also promote evening sleep routines and bedtimes.

Forgoing VS monitoring is not an appropriate intervention for all
children hospitalized on medical-surgical units, and we estimate that
on any given night, only 10% to 20% of hospitalized children met
the inclusion criteria. To ensure safety for the enrolled children,
we carefully crafted a list of exclusion criteria with input from pedi-
atric hospitalists and nursing staff and verified appropriateness for
enrollment with physicians and bedside nurses, because children’s
health status and medical stability can change from day to day.
Interventions that reduce VS monitoring will likely require an individ-
ual approach rather than attempts to identify cohorts based on diag-
nosis, medical complexity, or length of stay. We propose that care
teams consider daily discussions of the necessity of overnight VS
measurement during multidisciplinary rounds to tailor a routine
that maximizes both sleep and safety. This strategy has been used to
reduce the number of central line days®’ and trialed in reducing the
number of overnight VS measurements.?® Such an approach may be
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effective in reducing unnecessary overnight VS measurements, and
sustainment likely depends on active communication between all
members of the care team, but particularly clinicians and bedside
nursing staff.

Limitations

This study has some limitations. While we used a control group
design, we did not randomize participants. The enrollment strategy
used may have introduced selection or temporal bias to our sample,
as the hospitalized patient population changes throughout the
year. In particular, the winter season brings higher admission rates
overall due to increases in seasonal respiratory viral infections. Our
control-to-intervention enrollment transition occurred in January,
meaning the winter season was split between the 2 groups, presum-
ably limiting temporal differences between them.

Additionally, neither the bedside staff nor the participants were
blinded. This may have introduced some reporting bias by partici-
pants. Additionally, bedside staff may have modified overnight care
delivery, knowing that the child was enrolled in the study. It is pos-
sible that they were more intentional about grouping interventions
or completing patient care early in the night, especially among inter-
vention group participants. We think this risk is present but small,
considering that several other overnight care tasks were similar
between the 2 groups, although our measurement of overnight care
activity frequency does not allow us to definitively measure the num-
ber of overnight room entries.

It is also possible that unobserved variables are confounding the
difference between groups, although we collected several clinical
variables to interrogate this risk. Our data on VS measurement
and nighttime disruptions were gathered via retrospective chart

review; thus, the accuracy of these data depends on accurate chart-
ing by bedside caregivers. Finally, this was a relatively small sample,
and most outcomes’ results were below the target sample size due to
missing data elements, which limits our ability to detect smaller than
moderate differences between groups.

CONCLUSION

Forgoing overnight VS monitoring among children hospitalized on
medical-surgical units is associated with an increase in overnight
sleep duration by almost an hour, as well as subjective reports of
patients feeling better rested, but did not decrease the overall num-
ber of nighttime interruptions or time awake during the night. VS
monitoring reduction was also safe, with no escalations of care in
our sample. Reducing overnight VS monitoring may be an important
component of a sleep preservation bundle to achieve sleep duration
that meets professional recommendations while children are in the
hospital, although larger studies across multiple institutions are
needed to validate these findings.

ABBREVIATIONS

BP: blood pressure

CIGU: cardiac intensive care unit

HR: heart rate

PICU: pediatric intensive care unit
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RR: respiratory rate
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VS: vital signs
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