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ABSTRACT

Introduction Ambulatory monitoring systems (AMS) can
facilitate early detection of clinical deterioration, and have
the potential to improve hospitalised patient outcomes. The
objective of this systematic review is to assess the impact
of vital signs monitoring on detection of deterioration and
related outcomes in hospitalised patients using AMS, in
comparison with standard care.

Methods and analysis A systematic search was
conducted on 27 August 2020 in MEDLINE, Embase,
CINAHL, Cochrane Database of Systematic Reviews,
CENTRAL and Health Technology Assessment databases,
as well as grey literature. Search results will be reviewed
in accordance with the Preferred Reporting ltems for
Systematic Review and Meta-Analysis checklist for
systematic reviews. Studies comparing the use of
ambulatory monitoring devices against standard care for
deterioration detection and related clinical outcomes in
hospitalised patients will be included and further clinical
and other outcomes will also be explored. Deterioration-
related outcomes may include (but not limited to)
unplanned intensive care admissions, rapid response team
activation and unscheduled emergency interventions,

as defined by the included studies. Two reviewers will
independently extract study data and assess the quality
and risk of bias of included studies. Where possible, a
meta-analysis will be conducted and quantitative results
presented. Alternatively, a narrative synthesis will be
reported.

Ethics and dissemination Ethical approval is not
required for this study as no primary data will be
collected. This study is part of our virtual High Dependency
Unit project and will be disseminated through peer-
reviewed publications, public and scientific conference
presentations.

PROSPERO registration number CRD42020188633.

BACKGROUND
The utilisation of physiological early warning
scoring (EWS) systems which monitor
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Strength and limitations of the study
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» A potential limitation of this review is the focus on
ambulatory monitoring systems that may limit the
final number of included studies.

» This is the first systematic review assessing the
effect of ambulatory monitoring devices on deteri-
oration detection and related clinical outcomes in
comparison with standard care.

» This review may provide an indication of the impact
of ambulatory monitoring devices use in the hospital
environment.

» We will review clinical trial registries and report the
proportion of published studies against registered
studies.

“standard” vital signs, including pulse rate,
respiratory rate, blood pressure, oxygen satu-
rations and temperature remains current
practice, coupled with a graded response such
as referral for a senior review or increasing
monitoring frequency.' This frequency of
observations is generally guided by the clin-
ical condition of the patient. However, inter-
mittent measurement of vital signs (including
application of devices and documentation)
can be time-consuming for healthcare profes-
sionals®> and therefore, the desired moni-
toring frequency of vital signs is often not
achieved.” This is identified as a limitation of
intermittent monitoring systems, as they are
dependent on the frequency of physiological
monitoring observations* ; of more concern
is that even when ideal frequency is achieved,
patients might deteriorate between observa-
tion sets.”

Higher risk patients are often continu-
ously monitored, improving early detection
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of deterioration.? However, in the UK, continuous moni-
toring is not commonly used in the ward environment.”
In a systematic review, Downey et al suggested that contin-
uous vital sign monitoring outside the critical care setting
may be feasible and has the potential to improve patient
outcomes when compared with intermittent moni-
toring.” ® Another study suggested that implementing
continuous monitoring in surgical wards was also cost
effective.® However, clinical staff interviews indicate that
despite the benefits and potential to increase the timely
detection of patient deterioration, limitations in contin-
uous vital sign monitoring technology can pose a barrier
to implementation.” One of the main suggested reasons
identified was invasiveness and restricted mobility.®”

As a response to current limitations in healthcare
monitoring, companies are extending the capabilities
of commercially available wearable ambulatory vital sign
monitoring systems.9 These non-wired monitors may
provide an alternative continuous monitoring system,
affording patients more mobility, less discomfort, reduce
nursing time and improve the early detection of abnormal
physiological parameters.'” Nevertheless, a major barrier
to the clinical implementation of these systems is their
unproven reliability, efficiency and data fidelity.” Another
challenge is the potential detrimental effect of motion
on the data derived from such monitoring systems, for
example, motion is known to affect the accuracy of pulse
oximetry readings.'" This was seen throughout a clinically
relevant range of measurements, with less accuracy at
lower arterial oxygen saturations, which is clearly highly
undesirable in clinical practice.

Arecentsystematic review and meta-analysis assessed the
impact of multiparameter continuous non-invasive moni-
toring in hospital wards, suggesting that patients moni-
tored in this way had a 39% decreased mortality risk when
compared with those receiving intermittent monitoring;
as well as a trend of reduced intensive care unit (ICU)
transfer, rapid response team activation and length of stay
at the hospital.'”” However, this review focused on non-
invasive continuous monitoring and excluded neonatal,
paediatric, obstetric, ICU and high-risk acute patients.
Another recent review analysed the validation, feasibility,
clinical outcomes and costs of 13 different wearable
devices and concluded that these were predominantly in
the validation and feasibility testing phases,'” highlighting
the lack of studies exploring clinical outcomes. However,
this review focused on recent wearable devices, and only
including studies between 2009 and 2019. Furthermore,
while there are many devices claiming the ability to safely
monitor patients at risk of deterioration,1 evidence
assessing the impact of ambulatory monitoring systems
(AMS) in the ward environment remains inconclusive,
limiting implementation and clinical use."

Aims and objectives
The objective of this systematic review is to assess the
impact of vital sign monitoring in the deterioration

detection and related clinical outcomes of hospitalised
patients using AMS in comparison with standard care.

METHODS AND ANALYSIS

This systematic review was registered with the Interna-
tional Prospective Register of Systematic Reviews on the
10 July 2020. This review will be conducted in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) checklist."> This protocol
is in accordance with the PRISMA-Protocol statement
checklist."®

Methodological considerations

Inclusion and exclusion criteria

Types of studies

Randomised controlled trials (RCTs), interventional
studies, observational studies (including case—control
or cohort studies) and pilot studies will be included.
Retrospective studies that comply with the proposed
outcomes and eligibility criteria will be considered. To
minimise publication bias, unpublished studies will also
be included. There will be no date or language restric-
tions as every effort will be attempted to translate a non-
English article.

Systematic, narrative and scoping reviews will be
excluded, but we may use relevant reviews to facilitate
identification of original data where appropriate. Diag-
nostic accuracy and validation studies purely assessing
device accuracy or reliability will also be excluded.
However, where possible for the included studies, we
will extract appropriate diagnostic accuracy metrics as a
secondary outcome.

Types of participants

We will include any studies conducted in the hospital
environment. Although we are only including data from
admitted patients, there are no restrictions in minimum
length of stay or monitoring period. Studies conducted
in healthy volunteers or non-hospitalised patients will be
excluded.

Interventions
Studies that include non-invasive or minimally invasive
ambulatory systems not as part of standard care will be
included. As per its definition, AMS should not be restric-
tive or pose a barrier to patient mobility. To be included,
AMS should monitor one or more vital sign (heart rate,
respiratory rate, temperature, blood pressure or oxygen
saturation) either continuously or intermittently (eg,
sending streams of data every 5min) and measurements
should be automated, therefore requiring frequent
manual input from the clinical staff. These systems can
additionally:
» Include one or more ambulatory monitoring devices.
» Provide any other measurements that might be consid-
ered for analysis (such as ECG, photoplethysmography
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(PPG) and accelerometry) as long as the device meas-
ures at least one vital sign.

Comparators

For our primary outcome, we will include studies that

compare the AMS to standard care. Standard ward

care can include (but is not limited to) the following
measurements:

» Heartrate: manual pulse rate count, spot checks using
blood pressure machine/pulse oximeter, derived
from PPG, ECG or arterial pressure waveforms.

» Respiratory rate: manual breathing rate count,
derived from capnography or ECG waveform.

» Blood pressure: Blood pressure cuff reading, derived
from arterial pressure waveform.

» Oxygen saturation: Pulse oximetry, arterial blood gas.

» Temperature: oropharyngeal, nasopharyngeal, rectal
and skin thermometers.

If possible, we will describe the frequency of intermit-
tent observations in studies using manual vital sign meas-
urements as standard care.

If enough studies are available, we will do a subgroup
analysis according to the type of standard monitoring
(intermittent manual vital sign measurement or auto-
mated measurements) as these may vary between studies
and wards (eg, ICUs using standard continuous wired
monitoring).

As a secondary outcome, we will also include studies
comparing different devices, if they comply with the eligi-
bility criteria.

Outcomes

We will include studies measuring deterioration detec-
tion and related clinical outcomes. If relevant, we will
also include studies reporting other clinical outcomes in
hospitalised patients similar to other reviews.'” It is likely
there may be a great variety of outcomes measurements
not only on patient outcomes but also in devices’ reliability
and efficacy. Depending on the quantity and quality of
papers fulfilling eligibility criteria and being included in
the review, we may report a qualitative synthesis instead of
a quantitative analysis.

Primary outcomes

We will aim to compare the AMS with standard care in

regard to deterioration detection and related clinical

outcomes metrics. We will be flexible, as we predict studies

may use different outcomes and time frames. These can

include (but are not limited to):

1. ICU admission.

2. Rapid response team activation.

3. Complications and adverse events.

4. Emergency/unscheduled interventions (eg, cardio
pulmonary resuscitation, surgery and antibiotics).

Secondary outcomes

As a secondary outcome, we will report any other relevant
patientrelated outcomes (eg, mortality, length of stay and
acute changes in therapy/medication). Similarly, these

metrics are likely to vary between studies so there will be
no predetermined criteria for inclusion at this point.

If enough data are available, we will also report device
accuracy and reliability measurements, as well as the
level of agreement between AMS and the standard care
comparator (where available). We will also narratively
explore patient experience and satisfaction with the AMS
in the included studies.

Exploratory outcomes

We will narratively report alerting systems used and
explore their impact on clinical outcomes for the included
studies. This may include type of EWS, alert thresholds
used for each vital sign, false alert rates and other relevant
alert parameters or information.

We will also perform a clinical trial registry search and
narratively report the proportion and characteristics of
eligible registered studies against the number of results
published (linking the respective registered studies end
date and timelines with published reports).

Information sources

Electronic searches

Relevant articles up to 27 August 2020 were identified
through electronic searches MEDLINE Ovid (including
epub ahead of print and in-process and other non-
indexed citations), Embase (Ovid), CINAHL (EBSCO)
and Cochrane Database of Systematic Reviews (Cochrane
Library, Wiley), Cochrane Central Register of Controlled
Trials (CENTRAL) (Cochrane Library, Wiley) and Health
Technology Assessment database via the website (https://
www.crd.york.ac.uk/CRDWeb/).

OpenGrey http://www.opengrey.eu/ was also searched
for any unpublished grey literature. Given the popular
culture/commercial applications of the technology,
Google Scholar via https://scholar.google.com/ will
also be searched. Additionally, we will also seek to iden-
tify eligible preprints using medRxiv via https://www.
medrxiv.org/. If relevant papers are identified through
included studies references, these may also be included.

Finally, we also searched trial registries such as Clini-
calTrials.gov via https://clinicaltrials.gov/ and ISRCTN
via https://www.isrctn.com/ for additional registered
studies.

Study records

Search strategy

The search strategy will be guided by a medical librarian
(NT) who will provide support and guidance on search
terms and keywords. Broad search terms will be used
to capture the maximum number of publications in
this area. MeSH terms and word truncations will be
used where appropriate. An example search strategy is
outlined in online supplemental appendix 1. Once the
initial searches have been performed and a list of studies
for inclusion has been agreed, we will conduct further
searches if new relevant search terms are identified.

Areia C, et al. BMJ Open 2021;11:€047715. doi:10.1136/bmjopen-2020-047715

“ybuAdoo Aq parosioid 1sanb Aq 20z ‘6 |udy uo jwodfwg-uadolwg//:dny woly papeojumoqd "TZ0Z AeN 8T U0 ST/ /0-020z-uadolwa/oeTT 0T St payslignd 1sii :uado CING


https://www.crd.york.ac.uk/CRDWeb/
https://www.crd.york.ac.uk/CRDWeb/
http://www.opengrey.eu/
https://scholar.google.com/
https://www.medrxiv.org/
https://www.medrxiv.org/
https://clinicaltrials.gov/
https://www.isrctn.com/
https://dx.doi.org/10.1136/bmjopen-2020-047715
http://bmjopen.bmj.com/

Data extraction and management

Identified references will be downloaded to reference
library software for the initial title and abstract screening;
this will be handled using Rayyan software.'” All searches
will be saved for referencing, including a full list of papers
and timeline of searches. The processing of each paper
will be clearly documented throughout the screening and
review process.

Selection process

1. Once duplicates have been removed, two researchers
will screen the titles and abstracts to exclude any ev-
idently ineligible manuscripts using Rayyan software.
Any disagreements will be included in the full-title
review.

2. The full text of studies identified as potentially eligible
following title and abstract screening will be assessed
for inclusion by the two reviewers. Any disagreements
in inclusion/exclusion of the article will be reviewed
and discussed with a third reviewer.

3. Once articles are selected, hand-searching will be used
to review their references to look for relevant articles
not already identified. This is of particular importance
as healthcare use of ambulatory monitoring devices
or non-published articles may be identified using this
method. If any relevant search terms are identified
these will be included in a new search strategy follow-
ing the above process.

4. The included articles will then be assessed by the two
reviewers. Authors will be contacted by email for clar-
ification or for further data wherever necessary. We
will use a pilot data extraction form. The extraction
output will be compared and a final data extraction
form will be created. Extraction will include the author
data, country, type of publication, date of publication,
registration details, study design, setting, numbers of
patients, eligibility criteria, missing data, AMS under
study and type of measurement (intermittent/contin-
uous), standard care comparator and type of compar-
ator (intermittent/continuous), vital signs and other
metrics measured, primary outcomes, secondary out-
comes and other relevant metrics, alerting system (if
there was one and how clinical staff was alerted), effect
sizes and other estimates, population, demographics
and cohort data, main conclusions, quality assessment
and risk of bias assessment.

An overview of the selection process may be found in

figure 1.

Quality assessment
Methodological quality of RCTs will be assessed using the
Jadad Scale.'® For risk of bias and internal validity assess-
ment, we will use the Cochrane risk of bias tool (RoB 2)"*
for randomised trials and the Newcastle Ottawa Scale for
non-randomised studies.?’ Additionally, we will also use
the mixed methods appraisal tool.?!

Quality will be independently assessed and scores
agreed by two reviewers; for significantly different scores

and disagreements, a third reviewer will also conduct an
independent quality assessment of the full-text. Scores
will then be discussed and agreed between the three
reviewers.

Where possible, visual assessment of funnel plots and
Egger’s regression will be used to assess publication bias.
The grading of recommendations assessment, develop-
ment and evaluation methodology will be used across
studies to report the overall strength of the review as
high, moderate, low or very low.*

Data synthesis

Quantitative or narrative approach to synthesising data

We will classify studies according to the interventions
which are assessed. If we identify at least three studies
assessing the effect of relatively homogeneous inter-
ventions, we will perform meta-analyses to combine
the results. These meta-analyses will be on the basis of
the outcome measures mentioned above. Therefore, it
is likely that the effect measures of interest will be risk
ratios or hazard ratios. If similar outcomes measures
are reported using different effect measures, or time
horizons, we will convert to a universal scale where
possible, using standard methods. Effect measures will
be combined using a random-effects meta-analysis. We
will report the combined result (with 95% CI), a measure
of between-study heterogeneity, and the 95% prediction
interval. Where appropriate we will use sensitivity anal-
yses to look at the effect of including/excluding non-
randomised studies in the meta-analyses.

Meta analyses will be graphically represented using
forest plots. An assessment of heterogeneity will be made
(using both the x2 test and the I? statistic) and estimates
of effects will be extracted/calculated in accordance with
the Cochrane Handbook for Systematic Reviews of Inter-
ventions V.6.0.* Statistical analyses will be carried out
using R software.

If there are too few homogeneous studies to enable
meta-analysis, results will instead be described through
narrative synthesis. In this case, we will also explore
different hospital environments and standard monitoring
impact on the reported outcomes (eg, medical ward
using standard intermittent monitoring as comparator
or ICU using continuous monitoring) and other relevant
subgroup analysis as outlined below.

Subgroup analysis

If possible, we will explore heterogeneity between studies,

through sensitivity and subgroup analyses. This will be

undertaken only in studies with acceptable statistical

methods and appropriate outcome reporting. These

include the following:

1. According to different standard care comparator (eg,
intermittent/manual or continuous monitoring).

. Ward environment (ICU/surgical/medical).

. Stratification according to each vital sign.

. Stratification according to device used.

. Subgroup analysis of non-adult population.

Ot~ 0o N
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Figure 1

Clinical trial registries analysis

If any eligible studies are identified through searches of
ClinicalTrialsGov and ISRCTN registries, we will perform
a narrative synthesis exploring the proportion of regis-
tered studies against results published (considering the
reported end date).

Missing data
Where missing or incorrect data are identified, corre-
sponding authors will be contacted to clarify.

Amendments to protocol

To ensure transparency, any change from this protocol
will be documented and dated accordingly. No changes
will be made to the main content of the protocol and any
unexpected additional findings will be discussed in the
systematic review.

Patient and public involvement

This systematic review is part of the virtual High Depen-
dency Unit project, aiming to implement ambulatory
vital sign monitoring in the clinical environment. As this

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.

project develops, we will invite patients and members of
the public to a group for ongoing support and feedback
throughout the rest of the project. We have attended
a number of local public engagement events, where
members of the public showed interest and engaged in
our vision of continuous wearable vital sign monitoring.
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Appendix 1 — Example Medline search terms

Database: Medline (Ovid MEDLINE® Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Ovid MEDLINE® Daily and Ovid MEDLINE®) 1946 to present

Search Strategy: (27/08/20)

1 exp Monitoring, Ambulatory/ (28543)

2 ambulatory.tw. (78329)

3 exp Wearable Electronic Devices/ (11822)

4  wearable.tw. (12014)

5 (body adj3 borne).tw. (72)

6 (head mount* adj3 (display* or device* or system*)).tw. (1101)
7 (head-up adj3 (display* or device* or system*)).tw. (153)
8 (head-worn adj3 (display* or device* or system*)).tw. (31)
9 (patch or patches).tw. (106471)

10 Adhesives/ (6682)

11 adhesive*.tw. (57587)

12 (sticker* or stick or sticks).tw. (12250)

13 (watch or watches).tw. (9028)

14 smartwatch*.tw. (309)

15 telemonitor*.tw. (1516)

16  tele monitor*.tw. (146)

17  exp Telemetry/ (13327)

18 telemet*.tw. (9378)

19  clothing/ or shoes/ (15121)

20  cloth*.tw. (16130)
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21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

exp Textiles/ (6392)
textile*.tw. (10792)

exp Telemedicine/ (29383)
telemedicine*.tw. (10894)
exp Biosensing Techniques/ (54829)
biosens*.tw. (37047)
glove*.tw. (10632)
shoe*.tw. (9295)
accessor*.tw. (44268)
Wrist/ (9011)

wrist*.tw. (38559)
necklace*.tw. (904)

(belt or belts).tw. (12916)
armband*.tw. (590)

(shirt or shirts).tw. (1067)
contactless.tw. (1731)
cableless.tw. (8)

contact sensor*.tw. (184)
unobtrusive.tw. (1596)
remote.tw. (69973)
Wireless Technology/ (3587)
wireless*.tw. (14654)

non contact.tw. (5281)
noncontact.tw. (4723)
without wires.tw. (21)

non-restrict*.tw. (555)
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47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

unrestrict*.tw. (8566)
Automation/ (18179)
automat®.tw. (229850)
webcam*.tw. (397)
web-cam*.tw. (175)

video™.tw. (126640)

2or3ord4or5o0r6or7or8or9or10or11or12or13or14or150r 16 or 17 or 18 or 19 or
20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37
or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 (979503)

Monitoring, Physiologic/mt [Methods] (18136)
monitor*.tw. (804541)
Oximetry/ (13024)

oximet*.tw. (13397)
tracker*.tw. (4568)

Radar/ (1203)

radar*.tw. (5333)
Ballistocardiography/ (2049)
ballisto*.tw. (1831)

exp Accelerometry/ (8929)
accelerom*.tw. (16743)
gyro*.tw. (4773)
Photoplethysmography/ (1987)
ppg.tw. (3458)

photople*.tw. (3299)
videopleth*.tw. (4)

video pleth*.tw. (6)
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71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

(photo* adj3 pleth*).tw. (339)
Thermography/ (7571)
thermograph*.tw. (6133)
Infrared Rays/ (13281)
infrared*.tw. (137632)
thermal.tw. (200146)
thermistor*.tw. (1748)
thermoresister*.tw. (0)
camera*.tw. (45491)
wavelet analysis/ (2189)
wavelet*.tw. (11286)
waveform*.tw. (28510)
ambient light*.tw. (1886)
piezoelectric*.tw. (10492)
piezo electric*.tw. (342)
Electric Impedance/ (17145)
impedan*.tw. (45070)

exp Electrocardiography/ (204339)
electrocar*.tw. (88334)

(ecg or ecgs).tw. (65572)
(ekg or ekgs).tw. (3081)
electrom*.tw. (97510)
electrog*.tw. (20290)

exp Electrodes/ (130099)
electrode*.tw. (161247)

SensiumVitals.tw. (8)
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97

IntelliVue Guardian.tw. (0)

98 VitalPatch.tw. (2)

99 Vitalsolutions.tw. (0)

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

Guardian Angel.tw. (74)
Visi Mobile.tw. (6)
Current health.tw. (4290)
Snap40.tw. (1)

Multi-vital ECG patch.tw. (0)
Caretaker.tw. (1456)

Life scope G3.tw. (0)
Biostamp.tw. (4)
TAGECG.tw. (0)

ZioXT patch.tw. (0)
ZioAT patch.tw. (0)
Cardea solo.tw. (0)
Peerbridge Cor.tw. (0)
Radius-7.tw. (24)
Radius-PPG.tw. (0)
WristOx2.tw. (4)
Lifesync.tw. (1)
Ariatele.tw. (0)

54 or 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70

or71or72or73or74or750r 76 or 77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85 or 86 or 87 or
88 or 89 or 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104
or 105 or 106 or 107 or 108 or 109 or 110 or 111 or 112 or 113 or 114 or 115 or 116 or 117 (1802638)

119

120

53 and 118 (177463)

1 or 119 (194037)
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126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

vital signs/ or blood pressure/ or body temperature/ or heart rate/ or respiratory rate/ (410477)

heart rate*.tw. (159199)
pulse rate*.tw. (7614)
pulse*.tw. (256042)
respiratory rate*.tw. (14992)
breathing rate*.tw. (1234)
respiration.tw. (67094)
breathing.tw. (71424)

blood pressure.tw. (294342)
systolic.tw. (168584)
diastolic.tw. (124777)
perfusion.tw. (159943)
spo2.tw. (5098)
oxygenation.tw. (52011)
oxygen saturation.tw. (26170)
temperature*.tw. (651316)
exp Fever/ (43448)
fever*.tw. (171789)
hypertherm*.tw. (35327)
pyrex*.tw. (5346)
Hypothermia/ (13917)
hypotherm*.tw. (41950)
apyrex*.tw. (210)
a-pyrex*.tw. (173)

vital sign®.tw. (14891)

vitals.tw. (500)

AreiaC, et al. BMJ Open 2021; 11:e047715. doi: 10.1136/bmjopen-2020-047715



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s) BMJ Open

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161
134
148

162

163

164

165

166

167

168

169

170

vital param*.tw. (1004)

vital function®.tw. (2790)

early warning score/ (91)

(early warning adj3 scor*).tw. (1049)
(early warning adj3 system*).tw. (2134)
mews.tw. (261)

ews.tw. (1986)

ewss.tw. (73)

(track and trigger).tw. (331)

tts.tw. (2485)

risk assessment tool*.tw. (3049)
febrile.tw. (35432)

afebrile.tw. (2897)

a-febrile.tw. (2540)

121 or 122 or 123 or 124 or 125 or 126 or 127 or 128 or 129 or 130 or 131 or 132 or 133 or

Hospitalization/ (108262)
hospital*.tw. (1288499)
inhospital.tw. (1750)
in-hospital.tw. (89036)
admitted.tw. (206110)
inpatient*.tw. (108524)
surgical.tw. (968814)
pacu.tw. (2502)

post anaesthesia care unit*.tw. (328)

or 135 or 136 or 137 or 138 or 139 or 140 or 141 or 142 or 143 or 144 or 145 or 146 or 147 or
or 149 or 150 or 151 or 152 or 153 or 154 or 155 or 156 or 157 or 158 or 159 or 160 (2068958)
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171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

post anesthesia care unit*.tw. (740)
postanaesthesia care unit*.tw. (192)
postanesthesia care unit*.tw. (1900)
icu.tw. (56820)

exp Critical Care/ (58129)

exp Intensive Care Units/ (85074)
intensive care.tw. (144066)

itu.tw. (869)

aicu.tw. (45)

icus.tw. (10393)

itus.tw. (43)

aicus.tw. (7)

pacus.tw. (82)

critical care.tw. (27729)

(ward or wards).tw. (59542)

Triage/ (11887)

triage*.tw. (18767)

Emergencies/ (40466)

(emergency or emergencies).tw. (270872)

Recovery Room/ (1297)

recovery room*.tw. (3323)

adolescent, hospitalized/ or child, hospitalized/ or inpatients/ (29074)

162 or 163 or 164 or 165 or 166 or 167 or 168 or 169 or 170 or 171 or 172 or 173 or 174 or
175 0r 176 or 177 or 178 or 179 or 180 or 181 or 182 or 183 or 184 or 185 or 186 or 187 or 188 or
189 or 190 or 191 or 192 (2563179)

120 and 161 and 193 (5355)
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