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Abstract

Rationale, aims and objectives

Early warning score systems (EWS-S) have been shown to be valuable tools to recognize otherwise
unnoticed clinical deterioration (CDET) of patients. They have been associated with fewer unplanned
transfers to the intensive care unit (UTICU) and lower in-hospital mortality. Little is known about
their current usage in Switzerland and about the attitudes towards such tools among chief
physicians. We aimed to assess the use of EWS-S in Switzerland, and the attitudes of chief physicians

towards EWS-S depending on previously experienced CDET followed by UTICU, reanimation or death.

Methods

Chief physicians of medical and surgical departments from all acute care hospitals in Switzerland
were asked to participate within a project that aims to develop recommendations for the use of
EWS-S in Switzerland (n=118). The explorative study assessed perceived CDET, which led to UTICU,
reanimation, or death of a patient, the knowledge and usage about different EWS-s and attitudes
towards EWS-S in a written questionnaire. Means and percentages were used and differences were

assessed with independent t-tests, chi-2 or Fisher’s exact test, as appropriate.

Results

Adverse events based on CDET were reported frequently and awareness among chief physicians was
high. Less than half of the chief physicians knew tools that systematically assess CDET with one fifth
of responders reporting using tools at their department. Previous experiences of UTICU, reanimation

or death after due to CDET were associated with more positive attitudes towards EWS-S.

Conclusions

Adverse events based on CDET of patients are frequent and the awareness of this problem is high
among chief physicians. Positive attitudes were more common with previous experiences of adverse
events due to CDET. Our results strengthen the argumentation that the recommendation and future

implementation of EWS-S in Switzerland would be meaningful.



1) Introduction

Adverse events (AE) on hospital wards include a variety of poor outcomes, such as death, cardiac
arrest, myocardial infarct, stroke, lung embolism and unplanned transfer to the intensive care unit
(UTICU). In up to 85% of cases, these AEs are accompanied by slow and progressive clinical
deterioration (CDET) of patients hours before the event occurs, and thus, are deemed potentially
avoidable.? An analysis of the national UK database including adverse events revealed that 23% of
deaths related to patient safety incidents were attributable to the failure to recognize or respond to
deterioration of the patient.® Another study identifying root causes of UTICUs systematically
concluded that half of the causes resulted from monitoring and interventional failures.*

To approach the problem of CDET, Rapid Response Systems (RRS) have been introduced,® such as in
2004, the Institute for Healthcare Improvement (IHI, US) launched the ,,5 million lives campaign“
where five goals were included. One focused on the implementation of ,rapid-response-teams” to
recognize and respond to CDET of patients. This first step towards the early recognition of
deterioration was followed by the implementation of “early warning scores”, also known as ,,track-
and-trigger” sytems.® Since then, the evidence of Early warning score systems (EWS-S) as valuable
predictive tools to recognize and respond to deterioration is still growing. It has been shown that the
use of EWS-S is associated with fewer UTICU and even with lower mortality.”** The EWS-S are
defined by first, an afferent limb, meaning the bed-side observation chart including measures of vital
parameters, and second, by an efferent limb, defined as the appropriate reaction of the healthcare
workers to the afferent component of the EWS-S.2 There are a variety of EWS-S, which all in common
use thresholds of vital signs to identify an upcoming deterioration of the patient.}*** Differences
between the various EWS-S are mostly related to the inclusions of different parameters (e.g. blood
pressure, pulse rate, breathing rate, Glasgow coma scale) and to different cut-off values for
physiological impairment. Additionally, some EWS-S also allocate a weighting factor to each vital sign.
In general, the EWS-S can be categorized in single-parameter systems, multiple-parameter systems

and aggregated weighted scoring systems.®°

Nowadays, the EWS-S are mainly established in the US, Australia and UK. In the UK, the use of EWS-S
is mandatory, and international recommendations for the implementation of EWS-S are based on
widely established scores, such as the National Early Warning Score (NEWS) from the UK or the
newer Modified Early Warning Score (MEWS).5®1415 |n Italy, a neighboring country of Switzerland,
the NEWS, for example, has been implemented in an acute medical ward as a stratification tool on
admission.'® Switzerland has no mandatory EWS-S, and there is even a lack of knowledge of whether
these systems are known and used in practice. Furthermore, for the use of EWS-S, country-specific

hospital care delivery systems have to be considered. Switzerland has a high percentage of nurses



per patient and objective and systematic measures of vital parameters by an EWS-S could facilitate
their work. However, implementing existing EWS-S from abroad is challenging and possibilities how it
looks in practice need to be elaborated. Therefore, in 2017, the Swiss Academy of Medical Sciences
decided to launch a project, which aimed to assess first, the knowledge, the need and the attitudes
towards EWS-S in chief physicians. Second, the project intends to select, adapt and to pilot an
existing EWS-S (i.e. MEWS) in one Swiss hospital. These two steps allow developing
recommendations for the implementation, adaptions and use of EWS-S in Swiss hospitals, which is
planned for the end of 2017.

As a part of this ongoing project, we addressed the first goal and assessed the attitudes of chief
physicians towards EWS-S and their association with previously experienced CDET followed by
UTICU, reanimation or death in particular. Chief physicians are key informants since they are well-
informed about safety incidents related to deterioration in their departments and any interventions
to prevent these. Since they will usually decide about implementation, their attitudes towards EWS-S
are crucially important. Furthermore, we hypothesized that previous experiences with CDET of
patients were associated with a more positive attitude towards EWS-S, as personal experiences with

adverse events may raise awareness and willingness to implement preventive measures.

2) Methods

Survey instrument

Questions were developed by the research team based on the literature to gather basic information
concerning EWS-S within the already mentioned project. Thus, questions were developed to explore
the awareness of the problem of existing CDET (4 items). The answers were coded in a 4-point-Likert
scale (1= fully agree, 2= rather agree, 3= rather not agree, 4= don’t agree). One further question was:
“How many cases have you experienced during the last 12 months, where the unnoticed or late
noticed deterioration of a patient led to reanimation?” and assessed the perceived frequencies (“0
cases”, “1-2 cases”, “3-5 cases”, “6-10 cases”, “>10 cases”). In section two, it was assessed whether
early warning systems are known at all and whether and which of 5 widely used early warning
systems were known (“yes” and “no” answer options). Section three included one item about the use
of an early warning system in the department. In section four, attitudes towards early warning
systems were assessed: one scale with 5 items assessed more general statements towards early
recognition of CDET of patients, such as attitudes about monitoring of vital parameters or the need
to record patients systematically, when a CDET occurs (data dropped from this analysis). Another
scale with10 items focused on specific attitudes towards EWS-S, and 2 further items assessed the

perceived utility and necessity of EWS-S for the own clinical work. Answers were coded in a 4-point-



Likert scale (1= fully agree, 2= rather agree, 3= rather not agree, 4= don’t agree). Section five
consisted of demographics, more precisely, of hospital characteristics. All items included a ,,don‘t
know“ response option.

The German questionnaire used in this analysis was pre-tested in July 2016 by 8 senior doctors from
medical and surgical departments. Only minimal changes concerning the wording of the questions
were performed. The final version was then translated by professional translators into French and
Italian. Native bilingual speakers from hospitals (one French/German and one Italian/German

speaker) checked the translations.
Sample

For the present analysis we used data from questionnaires sent to the chief physicians of medical
and surgical departments from all acute care hospitals. Contact data were provided by Swiss medical
societies and additionally gathered by an internet search. Chief physicians were chosen for the study
as they are in charge of deciding on the implementation of EWS-S. In October 2016, the chief
physicians received an email with an individual link to the online survey (n=417). After two
reminders, 137 fully completed questionnaires were returned (participation rate 33%). We excluded
guestionnaires with missing information on the past occurrence of UTICU, reanimation or death of
the patient due to unnoticed or late noticed CDET (n=19), resulting in a final sample of 118
participating chief physicians. According to Swiss Law, this survey did not require formal approval by

an ethics committee.
Statistical analyses

Means with standard deviations (SD) and percentages were used for descriptive statistics. To test for
differences in attitudes towards EWS-S between chief physicians with and without previous
experiences of UTICU, reanimation or death due to CDET, independent t-tests, chi-2 or Fisher’s exact
tests were used as appropriate. All analyses were performed with Stata/IC 14.2 (College Station,

Texas). P<0.05 was considered statistically significant (one-sided).

3) Results

Most of the chief physicians worked in a large (87%) and public (83%) hospital with permanent
presence of physicians (86%). For more descriptive characteristics see Tab. 1. In the past 12 months,
88% of the chief physicians experienced at least one CDET resulting in an UTICU, 40% experienced

reanimation and 36% patient death (Fig. 1). Awareness towards the problem of CDET is described in



Table 2. CDET is perceived as a general problem by over 90% of the chief physicians, and by 82% as a
problem in their own clinical work.

Less than half of the chief physicians knew tools that systematically assess CDET, and the use of such
tools was reported by one fifth of the chief physicians. The MERIT and MEWS were the most widely
known tools (“yes”/“heard about it”) and were reported by 45% and 38% of the physicians, followed
by CART (29%), SEWS (29%), and VIEWS (20%). Figure 2 depicts the frequencies of the known tools,
stratified by the answer categories. Table 3 reports attitudes towards EWS-S for the total group and
related to prior experience of at least one case of UTICU, reanimation or death due to CDET in the
past 12 months vs. no such an experience. Over 90% of the chief physicians considered EWS-S a good
measure for improving patient safety and to systematically recognize CDET. Furthermore, two third
agreed that EWS-S should be used systematically on all wards, although nearly half of the physicians
considered EWS-S as too time-consuming and as increasing the workload of nurses
disproportionately One third considered EWS-S unnecessary in attentive and well-trained staff. A
vast majority (80%) agreed that EWS-S guide nurses’ decisions whether to inform doctors about CDET
and also to guide doctors to evaluate the information provided by nurses correctly and respond
appropriately.

In summary, the mean average scale of the attitudes towards EWS-S was 2.93 (95% Confidence
Interval [Cl] 2.82-3.04) and did not differ between the groups with and without prior experiences of
UTICU (p=0.13; data not shown). However, statistically significant differences between groups with
and without previous experiences of UTICU, reanimation or death were observed in single items,
most items differed significantly in previous experiences with death, followed by reanimation and
UTICU (Tab. 3). Detailed information concerning the single items is available in Tab. 3. It was
observed that chief physicians with experience of UTICU, reanimation or death were significantly
more likely to agree to the use of EWS-S and to report a need to implement the EWS-S in their ward

compared to those without experience (Tab. 4).

4) Discussion

This study is the first to provide an overview about the current use of EWS-S in medical and surgical
departments from acute care hospitals in Switzerland and about attitudes of chief physicians towards
EWS-S and their association with previously experienced CDET followed by UTICU, reanimation or

death in particular.

In our study, most of the chief physicians were aware of unnoticed CDET of patients being a patient
safety problem, not only in general, but also in their own clinical work. Nevertheless, less than half of
responders knew tools that systematically assess CDET and only a few used such a tool systematically
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in their clinic. In contrast, in the UK, EWS-S were implemented and recommended for use in all adult
patients in acute hospitals since ten years. They were first modified (MEWS),%° than standardized
(SEWS)Y and finally, a standardized national EWS (NEWS) was developed and implemented in UK
hospitals.!®

Most of the chief physicians had positive attitudes towards EWS-S, such as EWS-S being good
measures for improving patient safety and useful tools to systematically recognize CDET in patients.
This positive attitude may be a result of the growing evidence that EWS-S are associated with less
UTICU and even lower mortality.’*> However, it has to be pointed out that there is a large a variety
of existing EWS-S and use in different populations, thus, as evaluated in a systematic review,
resulting in only a trend towards less UTICU and lower mortality.”?%23

As we hypothesized, measures of attitudes towards EWS-S were more positive in chief physicians
with previous experience of UTICU, reanimation or death compared to physicians without such
experiences, with differences being statistically significant in some items. For example, physicians
with previous experiences of UTICU or reanimation were more likely to agree that EWS-S are
necessary on wards with daily assessments of vital parameters compared to the chief physicians
without these experiences. While the assessment of vital parameters in patients is common, the
EWS-S additionally includes an efferent limb that triggers a predefined reaction. It can support
nurses’ decisions whether to inform doctors about the CDET of a patient, and guide doctors to
evaluate the information provided by nurses correctly and to respond appropriately. The different
attitudes in the two groups of physicians were probably formed by their respective previous
experiences. According to psychological theories looking at attitude changes, emotional, cognitive
and motivational processes (e.g. dissonance theory,?* balance theory?® and heuristics?®?’) of
potentially preventable adverse events, one’s judgment about the cost/benefit relationship is
affected by previous experiences. Based on the cognitive dissonance theory, physicians might seek
psychological consistency between their attitudes and reality. Experience of UTICU, reanimation or
death may thus render attitudes towards a more favorable view of EWS-S. Furthermore, chief
physicians with previous experiences may also be more aware of and more sensitive towards the

positive aspects of EWS-S.

For single items concerning the reported attitude towards EWS-S, opinions were divided among the
chief physicians with and without previous experiences, such as for the attitude towards the time-
consuming effect of EWS-S and towards the expected increasing workload of nurses. It has been
observed in a survey conducted in Ireland that nurses didn’t experience a higher workload after the
implementation of EWS-S.28 However, a literature review evaluating factors that impact the nurses’
behavior to call a rapid response team came to the conclusion that nurses feared a higher workload

when calling a rapid response team because of CDET of patients.?®



In general, nurses abilities to recognize and respond to patient’s deterioration are of great value to
reduce adverse events,* and with EWS-S, a framework is given, which enables to respond
appropriately and promptly when CDET of patients occurs.3! However, up to our knowledge, little is
known about attitudes toward EWS-S among different groups of healthcare workers. A study
conducted in one Irish hospital found that attitudes towards the NEWS were more positive in nurses
and consultants compared to interns and senior doctors.3? Another study addressed the attitudes of
nurses from an acute medical unit in England towards MEWS and the nurses’ attitudes were positive
in the sense that the MEWS was considered a good tool to alert nurses and medical staff to CDET and
helped to define the strength of iliness of the patient as well as to guide the treatment. However, it
was stated that there are some difficulties in first, calculating the score and second, in the

appropriate reaction of the medical staff, also when the score was high.3

Altogether, recent research concluded that the future potential of EWS-S lies in the prediction of
CDET and UTICU by electronic systems which aim to automatically alert trained specialist, but that
the variables to be included in the prediction model have to be evaluated more detailed first.%
Therefore, it has to be pointed out that not only scores systems, but also the subjective risk
estimation, which may also be influenced by cognitive errors, is of importance for recognizing
CDET.%34 Besides considering these aspects for the development of recommendations for the use of
EWS-S in Switzerland, it also has to be taken into account that the health care delivery system differs
from other countries, and therefore, existing EWS-S may have to be adapted. In summary, the
development of recommendations for the implementation of EWS-S should allow nurses to decide
whether to call a doctor due to objectively measured criteria. Future goals for practice should be

developed after the implementation of the recommendations.

Strengths and limitations

Our study has an explorative character as we are the first to look at the knowledge about and at the
use of EWS-S in Switzerland. A main limitation is due to the explorative study design. Thus, the
guestionnaire was developed based on expertise without using psychometric testing. It assessed the
chief physicians’ self-reported perceptions. Furthermore, the statistical analyses remained on a

descriptive level.

Up to our knowledge, there is no study yet looking at the attitudes of chief physicians towards EWS-S
and evaluating whether they depend on previous experiences of UTICU, reanimation or death due to
CDET of a patient. Studies investigating perception, knowledge and attitude of professionals to

support practical implementation of such tools and their organizational impact on wards can be



useful for redesigning processes of care, raising awareness on the problem of CDET and
disseminating tools for prevention and appropriate management of CDET.
Thus, knowing the attitudes about and frequencies of CDET followed by adverse events, is an

important prerequisite for the recommendation and implementation of EWS-S in Swiss hospitals.

We conducted the study with chief physicians from medical and surgical departments from all acute
care hospitals in Switzerland as they are in charge for new implementations in their clinics, and thus,
their attitudes towards EWS-S need to be considered. However, it cannot be excluded that some
chief physicians were missed as Switzerland does not provide an official list of chief physicians.
Furthermore, a non-response bias cannot be excluded due to the low response rate. Due to the
limited number of physicians, statistical analyses were restricted to frequencies (percentages) and

chi-2 test.

Conclusion: Adverse events based on CDET of a patient are frequent and the awareness of this
problem is high in the chief physicians, but not the use of EWS-S. Attitudes towards EWS-S are mainly
positive and previous experiences with unnoticed CDET of a patient resulting in UTICU, reanimation
or death were associated with a more positive attitude towards EWS-S. Our results support the
argumentation towards the implementations of recommendations for the use of EWS-S in

Switzerland.

5) Acknowledgements

We thank the chief physicians for their participation and the Swiss academics of arts and sciences for

their funding.

The authors declare that they have no competing interests.

Authors’ contribution

All authors have made substantial contributions. OF and DS designed and conducted the study. AR
performed the statistical analyses and prepared the first draft of the manuscript. All authors

contributed to the intellectual content, revised the manuscript and finally approved the final version.



6) References

1.

10.

11.

12.

13.

Andersen LW, Kim WY, Chase M, et al. The prevalence and significance of abnormal vital signs
prior to in-hospital cardiac arrest. Resuscitation. 2016;98:112-117.
doi:10.1016/j.resuscitation.2015.08.016.

Kause J, Smith G, Prytherch D, et al. A comparison of antecedents to cardiac arrests, deaths
and emergency intensive care admissions in Australia and New Zealand, and the United
Kingdom--the ACADEMIA study. Resuscitation. 2004;62(3):275-282.
doi:10.1016/j.resuscitation.2004.05.016.

Donaldson LJ, Panesar SS, Darzi A. Patient-Safety-Related Hospital Deaths in England:
Thematic Analysis of Incidents Reported to a National Database, 2010-2012. Schiff G, ed. PLoS
Med. 2014;11(6):e1001667. doi:10.1371/journal.pmed.1001667.

van Galen LS, Struik PW, Driesen BEJM, et al. Delayed Recognition of Deterioration of Patients
in General Wards Is Mostly Caused by Human Related Monitoring Failures: A Root Cause
Analysis of Unplanned ICU Admissions. PLoS One. 2016;11(8):e0161393.
doi:10.1371/journal.pone.0161393.

DeVita MA, Bellomo R, Hillman K, et al. Findings of the First Consensus Conference on Medical
Emergency Teams*. Crit Care Med. 2006;34(9):2463-2478.
doi:10.1097/01.CCM.0000235743.38172.6E.

Duncan KD, McMullan C, Mills BM. Early warning systems. Nursing (Lond). 2012;42(2):38-44.
doi:10.1097/01.NURSE.0000410304.26165.33.

Alam N, Hobbelink EL, van Tienhoven AJ, van de Ven PM, Jansma EP, Nanayakkara PWB. The
impact of the use of the Early Warning Score (EWS) on patient outcomes: A systematic review.
Resuscitation. 2014;85(5):587-594. doi:10.1016/j.resuscitation.2014.01.013.

Le Lagadec MD, Dwyer T. Scoping review: The use of early warning systems for the
identification of in-hospital patients at risk of deterioration. Aust Crit Care. November 2016.
doi:10.1016/j.aucc.2016.10.003.

Smith MEB, Chiovaro JC, O’Neil M, et al. Early warning system scores for clinical deterioration
in hospitalized patients: a systematic review. Ann Am Thorac Soc. 2014;11(9):1454-1465.
doi:10.1513/AnnalsATS.201403-1020C.

Churpek MM, Yuen TC, Edelson DP. Risk Stratification of Hospitalized Patients on the Wards.
Chest. 2013;143(6):1758-1765. d0i:10.1378/chest.12-1605.

Gardner-Thorpe J, Love N, Wrightson J, Walsh S, Keeling N. The value of Modified Early
Warning Score (MEWS) in surgical in-patients: a prospective observational study. Ann R Coll
Surg Engl. 2006;88(6):571-575. doi:10.1308/003588406X130615.

Davenport DL, Henderson WG, Mosca CL, Khuri SF, Mentzer RM. Risk-Adjusted Morbidity in
Teaching Hospitals Correlates with Reported Levels of Communication and Collaboration on
Surgical Teams but Not with Scale Measures of Teamwork Climate, Safety Climate, or Working
Conditions. J Am Coll Surg. 2007;205(6):778-784. doi:10.1016/j.jamcollsurg.2007.07.039.

Gitte Bunkenborg [], Samuelson K, Poulsen |, Ladelund S, Akeson J. Lower incidence of
unexpected in-hospital death after interprofessional implementation of a bedside track-and-
trigger system. Resuscitation. 2014;85:424-430. doi:10.1016/j.resuscitation.2013.11.023.

10



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Smith GB, Prytherch DR, Schmidt PE, Featherstone PI. Review and performance evaluation of
aggregate weighted “track and trigger” systems. Resuscitation. 2008;77(2):170-179.
doi:10.1016/j.resuscitation.2007.12.004.

Smith GB, Prytherch DR, Schmidt PE, Featherstone PI, Higgins B. A review, and performance
evaluation, of single-parameter “track and trigger” systems. Resuscitation. 2008;79(1):11-21.
doi:10.1016/j.resuscitation.2008.05.004.

Spagnolli W, Rigoni M, Torri E, Cozzio S, Vettorato E, Nollo G. Application of the National Early
Warning Score (NEWS) as a stratification tool on admission in an Italian acute medical ward: A
perspective study. Int J Clin Pract. 2017;71(3-4):e12934. doi:10.1111/ijcp.12934.

Barlow GD, Nathwani D, Davey PG. Standardised early warning scoring system. Clin Med.
6(4):422-3-4.

National Institute of Health and Clinical Excellence. Acutely Il Patients in Hospital: Recognition
of and Response to Acute lllness in Adults in Hospital. London, England: National Institute of
Health and Clinical Excellence; 2007.

Mapp ID, Davis LL, Krowchuk H. Prevention of unplanned intensive care unit admissions and
hospital mortality by early warning systems. Dimens Crit Care Nurs. 2013;32(6):300-309.
doi:10.1097/DCC.0000000000000004.

Mathukia C, Fan W, Vadyak K, Biege C, Krishnamurthy M. Modified Early Warning System
improves patient safety and clinical outcomes in an academic community hospital. J
Community Hosp Intern Med Perspect. 2015;5(2):26716. doi:10.3402/jchimp.v5.26716.

Moon A, Cosgrove JF, Lea D, Fairs A, Cressey DM. An eight year audit before and after the
introduction of modified early warning score (MEWS) charts, of patients admitted to a tertiary
referral intensive care unit after CPR. Resuscitation. 2011;82(2):150-154.
doi:10.1016/j.resuscitation.2010.09.480.

Chan PS, Khalid A, Longmore LS, Berg RA, Kosiborod M, Spertus JA. Hospital-wide Code Rates
and Mortality Before and After Implementation of a Rapid Response Team. JAMA.
2008;300(21):2506. doi:10.1001/jama.2008.715.

Malycha J, Bonnici T, Sebekova K, Petrinic T, Young D, Watkinson P. Variables associated with
unplanned general adult ICU admission in hospitalised patients: protocol for a systematic
review. Syst Rev. 2017;6(1):67. doi:10.1186/s13643-017-0456-0.

Beckmann J. Kognitive Dissonanz : Eine Handlungstheoretische Perspektive.

Heider F. Social perception and phenomenal causality. Psychol Rev. 1944;51(6):358-374.
doi:10.1037/h0055425.

Kahneman D. Thinking, Fast and Slow.

Todd PM, Dieckmann A. Heuristics for Ordering Cue Search in Decision Making 1 One-Reason
Decision Making and Ordered Search.

Fox A, Elliott N. Early warning scores: a sign of deterioration in patients and systems. Nurs
Manage. 2015;22(1):26-31. doi:10.7748/nm.22.1.26.e1337.

Jones L, King L, Wilson C. A literature review: factors that impact on nurses’ effective use of
the Medical Emergency Team (MET). J Clin Nurs. 2009;18(24):3379-3390. doi:10.1111/j.1365-
2702.2009.02944 x.

11



30.

31.

32.

33.

34.

Massey D, Chaboyer W, Anderson V. What factors influence ward nurses’ recognition of and
response to patient deterioration? An integrative review of the literature. Nurs open.
2017;4(1):6-23. doi:10.1002/nop2.53.

Andrews T, Waterman H. Packaging: a grounded theory of how to report physiological
deterioration effectively. J Adv Nurs. 2005;52(5):473-481. doi:10.1111/j.1365-
2648.2005.03615.x.

Duignan MF, O’Connor P, Offiah G, S. L. Attitudes of clinical staff to the national early warning
score system. Ir J Med Sci. 2015;184.

Cherry PG, Jones CP. Attitudes of nursing staff towards a Modified Early Warning System. Br J
Nurs. 2015;24(16):812-818. d0i:10.12968/bjon.2015.24.16.812.

Azadeh-Fard N, Ghaffarzadegan N, Camelio JA. Can a Patient’s In-Hospital Length of Stay and
Mortality Be Explained by Early-Risk Assessments? Fernandez-Reyes D, ed. PLoS One.
2016;11(9):e0162976. doi:10.1371/journal.pone.0162976.

12



7) Figure legends

Fig. 1: Frequencies (%) of cases of unnoticed clinical deterioration of a patient (CDET) during the past
12 months, which led to unplanned transfer to ICU (UTICU), reanimation or death of the patient

Fig. 2: Frequencies (%) of the chief physicians' knowledge about existing early warning score systems
(EWS-S)

8) Tables

Tab. 1: Hospital characteristics of the participating chief
physicians (n=118)

n Total %

Hospital size

< 500 beds 103 87.3

> 500 beds 15 12.7
Hospital status

Public 98 83.1

Private 20 17.0
Clinical area

General internal Medicine 52 441

Surgery 53 44.9

Other 13 11.0
Presence of physicians

24h 102 86.4

Not permanently 16 13.6
Physicians working on-call duty

Yes 88 74.6

No 30 25.4
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Tab. 2: Awareness of the problem with unnoticed clinical deteroriation of the of the
patient (CDET) and knowledge about early warning score systems (EWS-S)

Total %

The CDET is a problem for patient safety

Fully agree/ rather agree 93.2
| know that CDET is a problem from my practical work

Fully agree/ rather agree 82.1
In our clinic there is no problem with the deterioration

Fully agree/ rather agree 36.5
Tools for a systematically assessment of CDET are known to me

Yes 43.2

No 40.7

Don't know 16.1
Are you using such a tool systematically in your clinic?

Yes 20.3

No 75.4

Don't know 4.2
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Tab. 3: Attitudes towards early warning score systems (EWS-S), stratified by cases during the past 12 months, in which the unnoticed clinical deterioration of
the patient (CDET) led to an unplanned transfer to ICU (UTICU), reanimation or death

At least
No one No At least one No At least
Total n UTICU UTICU |reanimation reanimation | death one death
Early warning score systems ... n %| n % n % n % n %| n % n %
... are a good measure for improving patient safety. agree! 89 91.8/10 83.3 79 929| 50 87.72 39 97.5|54 88.5 35 97.2
don't agree? 8 83| 2 16.7 6 7.1 7 12.28 1 25| 7 115 1 2.8
p-value? 0.257 0.135 0.251
.. are useful tools to systematically recognize deterioration agree 87 91.6|10 83.3 77 92.8|50.0 87.72 37  97.4|51 86.4 36 100.0
of the general condition. don'tagree 8 84| 2 167 6 72| 7 1228 1 26| 8 136 0 0.0
p-value 0.266 0.139 0.023
... should be used systematically on all wards. agree 67 67.0/ 9 75.0 58 65.9| 40 67.8 27 65.941 64.1 26 72.2
don'tagree 33 33.0| 3 25.0 30 34.1 19 322 14 342123 359 10 27.8
p-value 0.746 0.839 0.405
... are too time-consuming to use. agree 37 48.7| 7 77.8 30 4438 21 51.22 16 45,7123 489 14 483
don'tagree 39 51.3| 2 22.2 37 55.2| 20 4878 19 543124 51.1 15 51.7
p-value 0.082 0.632 0.955
... are not necessary on wards with daily assessments of agree 30 29.7| 7 58.3 23 25.8| 23 3833 7 17.1|123 349 7 20.0
vital parameters. don'tagree 71 70.3| 5 41.7 66 74.2| 37 61.67 34 82943 652 28 80.0
p-value 0.021 0.022 0.120
... increase the work-load of nurses disproportionately. agree 33 413| 4 444 29 409| 20 44.44 13 37.1126 49.1 7 259
don'tagree 47 58.8| 5 55.6 42 59.2| 25 55.56 22 62.9(27 50.9 20 74.1
p-value 1.000 0.510 0.047
... are too imprecise/unreliable for the recognition of clinical agree 12 169! 4 400 8 13.1 10 25.64 2 63111 25,6 1 3.6
deterioration of patients. don'tagree 59 83.1| 6 60.0 53 86.9| 29 7436 30  93.8|32 74.4 27 96.4
p-value 0.058 0.029 0.014
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... are unnecessary in attentive and well-trained staff.

p-value
... guide the decision for nurses whether to inform doctors
about the clinical deterioration of a patient.

p-value
... guide doctors to evaluate the information provided by
nurses correctly and to respond appropriately.

p-value

agree
don't agree

agree
don't agree

agree
don't agree

31
69

73
20

73
17

31.0
69.0

78.5
215

81.1
18.9

50.0
50.0

53.9
46.2

61.5
38.5

25 28.4
63 71.6

0.129
66 82.5
14 17.5

0.020
65 84.4
12 15.6

0.051

23
36

41
15

41
13

38.98
61.02

73.21
26.79

75.93
24.07

33

32

32

19.5
80.5
0.038
86.5
13.5

0.127
88.9
11.1

0.171

25
40

44
16

46
14

38.5
61.5

73.3
26.7

76.7
233

6
29

29
4

27
3

17.1
82.9
0.028
87.9
12.1
0.121
90.0
10.0

0.160

L agree= fully agree/ rather agree, don't agree= rather don't agree/ don't agree

2 p-Value: Fisher's exact test if cells contain number smaller than 5, else chi-2 test
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Tab 4: Agreement towards and evaluation about the necessity of the implementation of an early

warning score systems (EWS-S)

At least At least
one No At leastone one
no UTICU  UTICU | reanimation reanimation | No death  death
n % n %| n % n %| n % n %
Agree for the use of EWS
agree! 8 615 77 90.6|48 81.4 37 949|51 19.1 34 97.1
don't agree? 385 8 9.4|11 186 2 51112 19.1 1 29
p-value? 0.004 0.047 0.019
Necessity of the
implementation of EWS
necessary? 3 231 74 81.3(39 63.9 38 88.4144 629 33 97.1
not necessary? 10 76.9 17 18.7(22 36.1 5 11626 371 1 29
p-value? <0.001 0.005 <0.001

L agree= fully agree/ rather agree, don't agree= rather don't agree/ don't agree

2 p-Value: Fisher's exact test if cells contain number smaller than 5, else chi-2 test
3 necessary= necessary/ rather necessary, not necessary= rather not necessary/ necessary
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