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Abstract

The mortality rate among adult hospital patients is a significant indicator in assessing the quality of care and
health services. High mortality rates can affect a hospital's reputation, reduce the credibility of medical
personnel, and trigger public anxiety. Failure to recognize the worsening of a patient's condition can delay
appropriate life support management. This scoping review aims to identify and analyze the Early Warning Score
(EWS) application for adults with risk factors for death in regional general hospitals (RSUD). The scoping
review was conducted by searching literature using electronic databases from January 2018-May 2023, such as
PubMed, ScienceDirect, LibMed UGM, and hand searching. Relevant articles were selected based on inclusion
criteria. The results contained two main themes: factors related to mortality in adult patients and the benefits of
implementing EWS on the clinical outcomes of adult patients. Implementing EWS in adult patients with high-
risk factors for mortality at Regional General Hospitals can help identify the worsening of the patient's condition
early, reducing the risk of death. Increasing awareness of the importance of EWS, EWS training, and consistent
use of EWS according to hospital protocols can help reduce mortality and improve overall patient clinical
outcomes.
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1. Introduction

Hospitals provide quality, accountable, and open health services to the community, especially
patient safety (Al-Jabri et al., 2021; Salih et al., 2021; Zaenal, 2022). Failure to immediately identify a
patient's condition worsening in the hospital results in preventable adverse consequences, including
medical emergency codes, morbidity, and mortality (Andersen et al., 2016; Nagarajah et al., 2022).
Hospital mortality is an important indicator in evaluating the quality of health services (English et al.,
2018; Hogan et al., 2015; Kobewka et al., 2017). The high death rate can cause concern among the
public and impact the hospital's reputation in the eyes of the public, as well as damage the credibility
of the medical personnel who work there (Zaenal, 2022).

Proper and accurate assessment of deterioration has two main objectives. This is not only
improving the quality of services provided to patients but also preventing deterioration that may arise,
thereby speeding up recovery and increasing the efficiency of the health care system. By reducing
morbidity, hospital stays can be shortened, and health expenditures can be reduced, as well as
maintaining the best quality of service (Gordo & Molina, 2018; Perkins et al., 2021; Semeraro et al.,
2021). Several research results show that a deterioration in the patient's condition can be anticipated
within six to twenty-four hours in advance (Andersen et al., 2016; Arévalo-Buitrago et al., 2021;
Gordo & Molina, 2018; M. E. B. Smith et al., 2014).
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Early Warning Score (EWS) is implemented as a standard approach for assessment and response
to critical illness. The EWS tool is an observation chart designed to allow users to track and chart a
patient's vital signs progressively and consistently (Elliott et al., 2015). According to Le Lagadec &
Dwyer (2017), abnormal vital signs are the initial sign in 85% of serious adverse events. Fox & Elliott
(2015) revealed that EWS is easy to use and efficient in detecting worsening patient conditions and
does not increase staff workload. Additionally, the validity of the EWS has been independently
verified (Fu et al., 2020). Although EWS is acceptable, researchers cautioned that patient EWS charts
alone cannot replace accurate clinical judgment because human factors contribute to EWS decision-
making (Le Lagadec & Dwyer, 2017).

Le Lagadec & Dwyer (2017) stated that the effectiveness of EWS depends on the patient group,
available facilities, staff training, and patient attitudes. Cardiovascular disease is the main cause of
death globally among adults aged 35 to 70 years (Dagenais et al., 2020). However, there has not been
much review of the implementation of EWS in adult patients with high-risk factors for hospital
mortality. This scoping review aims to identify the implementation of EWS in adult patients as a risk
factor for high mortality in regional general hospitals.

2. Research Methods

This research uses a scoping review technique. When developing the review focus and search
strategy, the researcher applied the Population/Problem, Intervention, Comparison, Outcome (PICO)
format to organize and determine the review focus, as shown in Table 1. The question asked in this
article is, "Is the implementation of the Early Warning System EWS) associated with mortality rates
in adult patients in hospitals?"'.

Search for relevant literature using databases such as PubMed, ScienceDirect, LibMed UGM, and
hand searching using the Boolean operator "OR/AND". The following keywords were used in the
search: "(patients OR inpatients) AND (implementation) AND (EWS OR adult Early Warning Score)

AND (mortality OR hospital mortality).
Table 1. Framework PICO

PICO Keyword
Population/Problem (P) Inpatients
Intervention (1) EWS implementation
Comparison (C) -
Outcome (O) Mortality

Source: (Eldawlatly et al., 2018)

Avrticle inclusion criteria used in this scoping review: studies discussing the implementation of
EWS in adult patients with non-COVID and maternal illnesses in hospital inpatient wards; studies
evaluating mortality risk factors associated with incomplete implementation of EWS in hospital
inpatient wards; publications available in English or Indonesian; publications published within the last
five years (January 2018- May 2023); article search limitations were related data and free full text.
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Figure 1. Diagram of Articles Searching Process
Source: (Page et al., 2021)

3. Result and Discussion
3.1.Results
Thirty-two articles were obtained from search results in several databases (PubMed 12,
ScienceDirect 11, Libmed UGM 3 and hand s,earchand-searchingcate articles were then identified
using the Mendeley application to simplify the search process. Three duplicate articles were removed.
The remaining twenty-nine articles were then screey reading the titles and abstracts based on the
inclusion criteria. Four articles were selected for analysis. The article search flow diagram appears in
Figure 1. A summary of the selected articles is listed in Table 2.

Table 2. Summary of relevant articles

No Title/ Author/ Year  Research Goals Desain Samplg . Results
Research Characteristics
1 Analysis of Risk To see the risk of Retrospective  Case Group: 82 Mortality Risk
Factors for Non- non-compliance  case-control patients who died Factors:
Compliance with  with EWS in the adult « EWS non-
Early Warning Score implementation inpatient room at compliance
Implementation on on patient Wates  Regional (OR 20.26)
Patient Mortality mortality  rates Hospital. » Severity of
and to look at Control group: 246 diseases
(Sutrisno et al., 2022)  other risk factors adult inpatient -high risk (OR
for patient d.eath rooms at Wates 48.13)
Regional Hospital -moderate risk
who did not die (OR 18.91)
orwere kept alive -low risk (OR
4.94)
+ Stroke diseases
(OR  24.63),
heart diseases
(OR  10.32),
Pneumonia
(OR 7.05),
sepsis (OR
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No Title/ Author/ Year  Research Goals Desain Sampl-e . Results
Research Characteristics
7.56)
2 The relationship to identify the Cross- Secondary data in Research results
between the relationship Sectional the medical show that the
application of the between EWS records installation implementation of
Early Warning Score implementation of RSUP Dr. EWS has a
(EWS) and the and patient Sardjito significant
clinical outcomes of clinical outcomes Yogyakarta relationship in
patients in the adult in Adult anticipating
inpatient unit at Inpatient patient outcomes
RSUP Dr. Sardjito Installations (LOS >9days P =
Yogyakarta 0.008, care
Yogyakarta escalation P =
0.011, cardiac

(Ramadhan, 2019) arrest P = 0,039,
and death P =
0,036)

3 Evaluation of the The aim was to Retrospective  There are 53180 Increased in-
Initial General Ward evaluate the cohort study adult patients hospital mortality,
Early Warning Score association treated in general increased ICU
and ICU Admission, between initial hospital wards admission  rates,
Hospital Length of EWS and and prolonged
Stay and Mortality mortality in hospital LOS was
(Gielen et al., 2021) hospital, associated  with

intensive care increased baseline
unit (Icu), EWS scores (low
admission, and risk: 1.5%, 3.1%,
hospital length of 4 days
stay (LOS). respectively, and
high risk 25.3%,
17.6%, and eight
days respectively )
4  The Effect of Using To determine the Quantitative The number of Adult Early
Adult Early Warning effect of using approach with samples in this Warning Scoring
Scoring (Aews) on AEWS on One Group study was 21 (AEWS) affects
Mortality Rates at mortality rates. pre-test and people (March- the mortality rate
Bali Mandara post-test November 2018) at Bali Mandara
Hospital design. for the period Regional Hospital
before the use of (p < 0,05). There

(Dewi et al., 2020) AEWS and 12 was a decrease in
people ( March- deaths before and
November 2019) after the use of
for the period after AEWS from 21 to
the use of AEWS 12 people.

Source: (Page et al., 2021)

This scoping review shows consistent results regarding applying the Early Warning Score (EWS)
in adult hospital patients and its influence on mortality factors. Adherent implementation of EWS
protocols can serve as a tool to assist medical staff in identifying risks and taking appropriate action to
prevent or reduce the risk of death. There are two main themes in this scoping review, namely, factors
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related to mortality in adult patients (Sutrisno et al., 2022) and the benefits of implementing EWS on
the clinical outcomes of adult patients (Dewi et al., 2020; Gielen et al., 2021; Ramadhan, 2019).

3.2.Discussion
3.2.1.Factors Associated with Mortality in Adult Patients

Early Warning Score (EWS) is a tool used in patient monitoring to detect signs of worsening
conditions early so that the medical team can take preventive steps and appropriate actions to prevent
complications or emergencies that could endanger the patient's life (Alam et al. al., 2014; Hidayat et
al., 2020; G. B. Smith et al., 2013). Implementing EWS enables staff to identify worsening patient
conditions as early as possible and, if necessary, seek help from competent staff to achieve better care
outcomes (Millizia et al., 2023).

Medical staff's involvement, commitment, and compliance in implementing EWS protocols
consistently and effectively is very important because this allows early identification and management
of high-risk patients (Sutrisno et al., 2022). Implementing the EWS protocol with good compliance is
important in controlling the high mortality risk. Sutrisno et al. (2022) found that compliance with
implementing the Early Warning Score (EWS) protocol statistically correlated with patient death.
This suggests that the higher the level of compliance with the EWS protocol, the lower the patient's
risk of death. However, several research results highlight low compliance with the EWS protocol
(Credland et al., 2018; Eddahchouri et al., 2021; Petersen et al., 2014). Non-compliance with EWS
implementation increases the risk of death by 20.26 times (Sutrisno et al., 2022). Long working hours,
lack of motivation, lack of resources, high workload, missed vital signs, lack of knowledge and
training, and lack of collaboration and communication are factors that cause non-compliance in
implementing EWS (O'Neill et al., 2021; Petersen, 2018; Petersen et al., 2017; Rajagukguk & Widani,
2020; Samani & Rattani, 2023).

Both hospitals and their staff have a crucial responsibility to provide safe and effective care and
services to patients. To achieve this, it is important to maintain efficient communication,
collaboration, and standardized processes. These steps ensure that care planning, coordination, and
implementation are tailored to meet each patient's needs and goals. By the Patient Care Service (PAP)
3.1 assessment element in the 2018 National Hospital Accreditation Standards (SNARS), there are
regulations governing the implementation of EWS, training that ensures medical staff is equipped
with the necessary knowledge and skills, as well as the ability of medical staff to implement EWS and
record. As a result, the potential risk of patient death can be managed better (Komisi Akreditasi
Rumah Sakit, 2017). In addition, monitoring and evaluating EWS implementation is also an important
part of ensuring the success of this system in identifying risks and taking necessary actions.
Individuals and teams will be better prepared to comply with monitoring and escalation processes if
they receive buy-in and support, training, clear instructions, engage in interdisciplinary collaboration,
and maintain good communication (Credland et al., 2018; Flenady et al., 2020; Stafseth et al., 2016).
Conversely, non-compliance with EWS can be attributed to intra- and inter-professional hierarchies
within teams and organizations (Flenady et al., 2020).

Other risk factors that significantly influence patient death include the severity of the patient,
heart disease, stroke, pneumonia, and sepsis. Disease severity is divided into three groups: severe,
moderate, and low risk. Research Susanto (2019) shows that severe, moderate, and low-risk levels
increase mortality risk by 48.13; 18.91 and 4.94 times. Meanwhile, heart disease, stroke, pneumonia
and sepsis each increase mortality risk by 24.63, 10.32, 7.05, and 7.56 times. These findings
emphasize the importance of monitoring and treating these risk factors to reduce patient mortality.
Patients at high risk can be given intensive and prioritized treatment, and patients at lower risk can
receive treatment according to their condition. This helps avoid unnecessary increases in costs and
ensures the effective use of medical resources (Hidayat et al., 2020).
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3.2.2.Benefits of EWS Implementation on Clinical Adult Patients

The effective implementation of EWS application to adult patients can improve patient clinical
outcomes in hospitals. A study conducted by Ramadhan (2019) shows that the implementation of
comprehensive EWS and the clinical response of staff according to the EWS scoring results can
prevent unexpected clinical outcomes in most adult inpatients, such as escalation of care, cardiac
arrest, mortality, and length of stay. (LOS) more than nine days. Research conducted Dewi et al.
(2020) also shows that there is an influence before and after the implementation of EWS in adult
patients on mortality rates in regional hospitals.

The Research conducted by Gielen et al. (2021) highlighted the relationship between increasing
initial EWS scores and the risk of death in patients treated in general hospital inpatient wards. This
study showed that increasing baseline EWS scores in general hospital wards was associated with
increased in-hospital mortality, a higher propensity to be admitted to the intensive care unit (ICU),
and a longer length of stay (LOS) (Gielen et al., 2021).

The Early Warning Score should not be used as the only tool because its ability to predict death
after 24 hours is unreliable and is strongly influenced by other factors (Holland & Kellett, 2023).
Digital technology needs to be considered to help optimize EWS because it can monitor patients
remotely and facilitate communication between health professionals (Bell et al., 2021; Eddahchouri et
al., 2022; Schmidt et al., 2015). Close monitoring and documentation of EWS in electronic health
records can help predict clinical deterioration and identify patients who may benefit from timely
treatment. By regularly monitoring and documenting EWS, healthcare providers can track changes in
vital signs and detect early signs of physiological deterioration. This allows for timely intervention
and appropriate escalation of care for patients at risk of adverse events.

We acknowledge that there are limitations to the design of this review. The search criteria were
intentionally expanded to capture a wide range of studies and optimize results. The use of keyword
searches may result in the loss of some articles. We used inclusion and exclusion criteria to make it
easier to group the literature. Quality assessment is difficult with such diverse study designs, and data
extraction relies heavily on reviewers' interpretation of the literature, which can introduce bias.
However, a narrative approach allows for synthesizing diverse literature into common themes relevant
to the research questions.

4. Conclusion

The implementation of Early Warning Score (EWS) application to adult patients in hospitals has a
significant influence on mortality factors. EWS helps identify high-risk patients and enables
appropriate preventive action by medical personnel. Implementing EWS in adult patients, compliance
with EWS protocols, patient severity, and other risk factors influence in-hospital patient mortality
rates. Increasing awareness of the importance of EWS, EWS training, and consistent use of EWS
according to hospital protocols can help reduce mortality and improve overall patient clinical
outcomes. Further research is needed to identify risk factors contributing to patient mortality and
develop more effective mortality reduction strategies. Comparison of the effectiveness of EWS with
other early warning systems is also necessary to determine which systems are most effective in
various clinical settings. Factors such as medical personnel expertise, adequate resources, and patient
characteristics must be considered. Policies that are flexible and tailored to patient needs must also be
developed. Technological development and innovation in the EWS system can help overcome
obstacles and optimize actions.
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