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Background: Although the intensive care unit (ICU) admission criteria are 
specified	 clearly,	 it	 is	 difficult	 to	 make	 the	 decision	 of	 discharge	 from	 ICU.	
Aims: The purpose of this study is to test whether or not early warning scores 
will allow us to estimate early clinical deterioration within 24 hours and predict 
readmission to intensive care. A total of 1330 patients were included in the 
retrospective study. Patients and Methods: All the patients’ age, gender, ICU 
hospitalization reasons and Acute Physiological and Chronic Health Evaluation 
(APACHE II) scores were recorded. National Early Warning Score (NEWS) 
and VitalpacTM early warning score (VIEWS) scores were calculated using 
the physiological and neurological examination records. Discharge NEWS and 
VIEWS values of the patients who were readmitted to intensive care 24 hours after 
discharge were compared with the patients who were not readmitted to intensive 
care. The statistical analysis was performed using the IBM SPSS version 21 
package software. Results: Age average of all the patients was 64.3 ± 20.8 years. 
The number of the patients who were readmitted to intensive care was 118 (8.87%). 
When	 examining	 the	 factors	 that	 affect	 early	 clinical	 deterioration,	 it	 was	 found	
that advanced age, high APACHE II scores, higher NEWS and VIEWS scores, 
lower	 DAP	 values	 and	 the	 patient’s	 transfer	 from	 the	 ward	 were	 significantly	
predictive (P < 0.05). Conclusions: In this study, high NEWS and VIEWS are 
strong scoring systems that can be used in estimating early clinical deterioration 
risk and are easy-to-use and less time consuming.
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In order to prevent early ICU discharge, a variety of 
indices	 and	 clinical	 criteria	 are	 offered	 to	 determine	
the	most	appropriate	patient	 (1).	However,	 it	 is	difficult	
to apply these complex criteria in clinical practice. 
Vitalpac™ early warning score (VIEWS) is basically 
an early warning system aiming to estimate mortality of 
emergency	service	patients	within	the	first	24	hours	and	
was not used in evaluating intensive care discharge.[6]

Original Article

Introduction

W hile considering the concerns about limited 
resources and optimal resource allocation, it 

is necessary to determine the admission and discharge 
criteria of intensive care unit (ICU) clearly, increase 
patient safety and also increase the number of patients 
receiving care. Although the ICU admission criteria 
are	 specified	 clearly,[1]	 it	 is	 often	 difficult	 to	 make	 the	
decision of discharge from ICU.[1]

It is known that discharging a patient from ICU 
before she/he is fully ready (early discharge) causes early 
ICU readmission and the increased ICU mortality.[2-5]
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On the other hand, the National Early Warning 
Score (NEWS) was suggested to detect early clinical 
deterioration in patients hospitalized[7] and only one 
study evaluated its practicality for intensive care 
discharge. However, it was stressed that there was a 
need for further studies on this matter.[1]

Both of the scoring systems consist of simple 
physiological parameters obtained from present vital 
signs	and	neurological	findings	and	are	easy	to	evaluate.	
The aim of this study was to increase the reliability 
on the use of these two identical early warning scores 
together.

The purpose of this study is to seek an answer to the 
following question; if one of the two scoring systems 
was used in intensive care discharge which was 
evaluated retrospectively, would it be possible to prevent 
these patients’ readmission by detecting the most 
appropriate patient for discharge?

Materials and Methods
The present study was designed as a retrospective 
study. It was started after receiving an ethics committee 
approval from Erzincan Binali Yildirim University 
Clinical Trials Ethics Committee. ClinicalTrials.gov ID: 
NCT03912701.

The patients older than 18 years who were discharged 
and the patients who were readmitted to intensive care 
within	 the	 first	 24	 hours	 between	 1	 January	 2015	 and	
1 January 2019 were included in the study. The patients 
who were younger than 18 years, were admitted to 
postoperative intensive care and pregnant were excluded 
from the study.

All demographic data of the patients, including their 
age, gender, reason of ICU hospitalization, Acute 
Physiological and Chronic Health Evaluation (APACHE) 
II score and ICU discharge were recorded using their 
file	 records.	NEWS	 and	VIEWS	 scores	were	 calculated	
using physiological and neurological examination 
records. NEWS and VIEWS values of the patients, who 
were readmitted to intensive care 24 hours after being 
discharged, during the discharge were compared with 
the patients who were not readmitted to intensive care.

There are seven parameters constituting these scoring 
systems: respiratory rate, oxygen saturation, oxygen 
need, body temperature, heart rate, systolic blood 
pressure and consciousness level. Higher scores signify 
significant	 early	 clinical	 deterioration	 and	 severity.	
Those with >5 are accepted to be high risk.[1]

Primary goal of the study is to test whether or not NEWS 
and VIEWS scores of the patients who are screened 

retrospectively will allow us to estimate early clinical 
deterioration within 24 hours and predict readmission to 
intensive care.

Secondary goals of the present study are to evaluate the 
correlation between readmission to intensive care within 
24 hours after being discharged from intensive care and 
morbidity/mortality.

The study was designed based on the hypothesis that 
early clinical deterioration can be estimated after 
intensive care discharge and it is possible to prevent 
these patients from being discharged before full recovery 
and reduce readmission to intensive care.

Statistical analysis
The results were presented as numbers for categorical 
variables and mean ± standard deviation for continuous 
variables. Comparison of the categorical variables between 
the groups was performed using Chi-square or Fisher 
exact test. The normality of distribution for continuous 
variables	 was	 confirmed	 with	 the	 Kolmogorov–Smirnov	
test. For comparison of continuous independent 
variables between the two groups, the Student‘s t-test or 
Mann–Whitney U test was used depending on whether the 
statistical	 hypotheses	were	 fulfilled	 or	 not.	The	 statistical	
level	 of	 significance	 for	 all	 the	 tests	 was	 considered	 to	
be 0.05. The statistical analysis was performed using the 
IBM SPSS version 21 package software (IBM Software, 
New York, United States).

Results
A total of 1330 patients were included in the study. 
Age average of all the patients was 64.3 ± 20.8 years 
and the number of women/men was 611/719. It was 

Table 1: Descriptive Statistics
n (%) Mean±Std. Deviation

Age 1330 64.3±20.8
Sex

Female
Male

611 (45.9)
719 (54.1)

APACHE II 1330 46.1±26.0
NEWS 1330 2.3±1.8
VIEWS 1330 3.1±2.1
DAP 1330 68.5±16.5
Readmission 118 (8.87)
ReAPACHE II 118 77.9±15.3
 Mortality/Morbidity

Exitus
Ward 

99 (83.9)
19 (16.1)

Place Admitted
Emergency
Ward 

625
705
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determined that APACHE II was 46.13 ± 26.0, NEWS 
was 2.36 ± 1.8; VIEWS was 3.12 ± 2.1 and DAP was 
68.55 ± 16.5. The number of the patients who were 
readmitted to intensive care was 118 (8.87%) and 99 of 
them (83.9%) were exitus. 705 of the patients condition 
worsened in the ward and were readmitted to intensive 
care [Table 1].

Table 2 shows the patients’ initial admission diagnoses 
and early clinical deterioration reasons.

When	 considering	 the	 factors	 affecting	 early	 clinical	
deterioration that would require readmission to intensive 

Table 2: Initial Admission And Readmission Reasons
Admission Reason n Readmission Reason n
Cerebrovascular Event 137 Hypotension 24
In‑Car	Traffic	Accident	 119 Cardiac Arrest 21
Falling 87 Hypoxia 16
Hypoxic Respiratory Failure 73 Clouding Of 

Consciousness
11

Respiratory Distress 69 Bradycardia 9
Impaired Consciousness 58 Aspiration Pneumonia 6
Pneumonia 57 Other 31
Post CPR 55
Intoxication 53
Non‑Vehicle	Traffic	Accident	 50
Exacerbation Of COPD 47
Pulmonary tromboembolism 40
Sepsis 40
Acute renal failure 38
Hypercapnic Respiratory 
Failure

33

Other 374

care, which is the primary goal of the present study, 
it was determined that advanced age, high APACHE 
II score, low DAP values, the patient’s transfer from 
the ward [Table 3], high NEWS and VIEWS scores 
were	 significantly	 effective	 [AUC;	 0,931;	 0,930,	
respectively [Table 3 and Figure 1]].

When	considering	 the	 effect	 of	 readmission	 to	 intensive	
care on morbidity and mortality, which is the secondary 
goal of the present study, it was determined that 
mortality rates were high. It was found that mortality was 
significantly	affected	by	advanced	age,	high	APACHE	II	

Figure 1: Area Under Curves of NEWS and VIEWS (AUC; 0,931; 
0,930, respectively)

Table 3: Factors Affecting Early Clinical Deterioration
Group Statistics

Group n Mean±Std. Deviation P
Age Non-readmission 1212 63.4±21.1 0.000**

Readmission 118 73.5±14.3
Sex Non-readmission F/M 551/661 0.263

Readmission F/M 60/58
APACHE II Non-readmission 1212 44.8±26.1 0.000**

Readmission 118 59.0±20.9
NEWS Non-readmission 1212 2.0±1.5 0.000**

Readmission 118 5.5±1.4
VIEWS Non-readmission 1212 2.7±1.9 0.000**

Readmission 118 6.5±1.4
DAP Non-readmission 1212 69.4±16.2 0.000**

Readmission 118 59.1±17.0
ReAPACHE II Non-readmission 0a

Readmission 118 77.9±15.3
Place Admitted Non-readmission E/W 584/628 0.005**

Readmission E/W 41/77
a. t cannot be computed because at least one of the groups is empty.
*Independent Samples t-Test, Chi-Square Test. F/M: Female/Male; E/W: Emergency/Ward
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scores, high readmission APACHE II scores (p: 0.001). 
NEWS and VIEWS scores did not predict mortality. 
(p: 0.084) [Table 4].

Discussion
In our study aiming to test the practicality of early 
warning systems such as NEWS and VIEWS in intensive 
care discharge; the NEWS and VIEWS scores during 
the discharge of 118 patients, who were readmitted 
to	 intensive	 care	 within	 the	 first	 24	 hours,	 were	
significantly	higher	than	those	who	were	not	readmitted.	
These scoring systems were found to be an independent 
predictor of clinical deterioration within 24 hours after 
transfer. Also, in this presented study showed that 
these scoring systems were not the only parameter in 
predicting early clinical deterioration and other factors 
were	also	effective	on	early	clinical	deterioration.

Although the Society of Intensive Care Medicine has 
prepared a guideline for admission to intensive care 
unit, triage and discharge; evidences in the guideline 
are too weak.[1] Thus, ICU discharge decision is still up 
to	 the	 decision	 of	 intensive	 care	 staff.	 ICU	 readmission	
rate within 24-48 hours is accepted to be the main 
indicator of ICU quality and ICU performance. In the 
literature, readmission rates are 5.5%[8-10] to 14.8%[1] and 
in our study, ICU readmission rate was 8.87%, which 
was similar to the literature. Because there is only one 
intensive care unit in our hospital, it was seen that the 
most common admission reasons were cerebrovascular 
event,	 in‑car	 traffic	accident,	 falling.	On	 the	other	hand,	
it was determined that the most common readmission 
reasons were hypotension, cardiac arrest, and hypoxia.

Early warning score system is based on the idea that 
irregularities in simple physiological observations can 
identify hospitalized patients under a high deterioration 
risk. Prodromal warning signs such as increase of 
respiratory rate or decrease of blood pressure appear 
before a critical disease and early diagnosis of such 
events	 offers	 an	 opportunity	 for	 reducing	 mortality.	
Early warning score system allows the user to record 
more than one parameters and respond at the same 
time and thus, slight changes in vital signs can be used 
in starting early emergency management to reverse the 
patients‘ abnormal physiological decline or demand 
her/his admission to a critical care area. Early warning 
scores were found to be an excellent indicator of cardiac 
arrest, ICU transfer and death in ICU, as well as 30-day 
mortality and duration of ICU hospitalization.[11]

In this study, the National Early Warning Score (NEWS), 
which is the most widely used EWS presented by the 
Royal College of Physicians (RCPL) in 2012,[1] and 
the	 ‘VitalPac	 Early	 Warning	 Score	 (VIEWS)	 defined	
by Prytherch et al.,[6] In 2010 were preferred. In 
parallel with the literature, the results of the present 
study showed that NEWS and VIEWS scores were 
significantly	higher	 in	 the	patients	who	were	 readmitted	
to intensive care (Respectively, NEWS 2.0 and 5.5 and 
VIEWS 2.7 and 6.5).[1,10]

Age, ICU hospitalization reasons, comorbidities, 
number of organ failure, high acute physiological 
scores during admission, ICU discharge during night 
shift and duration of ICU hospitalization are among 
the risk factors of clinical deterioration, which results 

Table 4: Factors Affecting Mortality
Group Statistics

Ex/Service n Mean±Std. Dev. P
Age Exitus 99 74.3±15.1 0.033**

Service 19 69.3±7.4
Sex Exitus F/M 52/47 0.257

Service F/M 8/11
APACHE II Exitus 99 61.9±19.5 0.001**

Service 19 44.2±22.1
NEWS Exitus 99 5.6±1.3 0.084

Service 19 5.0±1.8
VIEWS Exitus 99 6.6±1.3 0.084

Service 19 6.0±1.8
DAP Exitus 99 58.4±17.5 0.314

Service 19 62.7±14.1
REAPACHE II Exitus 99 81.3±12.9 0.000**

Service 19 60.1±14.6
Place Admitted Exitus E/W 35/64 0.498

Service E/W 6/13
Total 118
*Independent Samples t-Test, Chi-Square Test. F/M: Female/Male; E/W: Emergency/Ward
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in readmission.[1,2,10,12-17] Also the present study revealed 
that advanced age (73.5 ± 14.3) and high APACHE II 
scores (59.0 ± 20.9) were among the risk factors of 
early clinical deterioration. Additionally, the present 
study pointed out that low diastolic artery pressures 
and patients who were admitted to intensive care from 
the	 service	 due	 to	worsening	were	 under	 a	 significantly	
higher risk of early clinical deterioration.

ICU patients are physiologically unstable patients and 
they	 usually	 suffer	 from	 multiple	 organ	 failure.	 Due	
to the limited ICU resources concerning personnel 
and beds; patients are generally discharged earlier 
right after stabilization and even before attaining a full 
stabilization.[10] Early ICU discharge or discharging the 
patient before she/he is fully ready has a potential of 
increasing the frequency of readmission and mortality 
rate.[3,9] Similarly in the present study, 83.9% of the 
patients who were readmitted to intensive care were 
exitus. On the other hand, increasing mortality were 
found to be associated with advanced age, high APACHE 
II scores in both hospitalizations. Although the NEWS 
and VIEWS scores were high in patients with exitus, 
this	difference	was	not	significant	(p: 0.084).

Estimation values of early warning scores are important. 
It has been found that they prevent ICU admissions by 
helping anaesthetists make decisions and early warning 
scores	 have	 an	 excellent	 predictive	 value	 and	 affect	
patient outcomes in the environment of hospitalized 
patients. However, they can neither be used in isolation 
or replace clinical decision.[11] RCPL (Royal College 
of Physicians of Londra) suggests that a patient with 
5-6 NEWS scores should be evaluated urgently in 
terms of acute physiological deterioration and the ICU 
specialist should not be impetuous for the patient’s 
discharge	in	≥6	NEWS	values.[1]

In our unit, no early warning system is used in these 
patients. Average NEWS and VIEWS scores of the 
general population and early clinical deterioration group 
were 2.0 and 5.5, and 2.7 and 6.5, respectively. Thus, 
these patients probably had physiological irregularities 
before they were discharged and were not appropriate 
for discharge. Due to that problem, our intensive care 
team brought the concern about patient safety before 
deciding to take the patient out of ICU. This result has 
shown that our unit requires more resources and more 
beds and also the current practice should be changed in 
order to increase the safety of ICU discharge.

The present study has some limitations. Firstly, it 
is known that comorbidity and regularly used drugs 
affect	 prognosis	 in	 patients	 aged	 65	 years	 and	 over.	 In	
the present study, these factors were not considered. 

Similarly, no detailed evaluation was made for the 
deceased	 patients	 in	 terms	 of	 cause	 of	 death	 and	 final	
diagnosis. Secondly, since our hospital has only one 
intensive care unit and this unit is general intensive 
care,	 this	 study	 cannot	 be	 generalized	 to	 specific	
sub-specialties. Reanimation should only be supported 
by	 prospective	 studies	 carried	 out	 in	 specific	 intensive	
care units such as neurology, internal medicine and chest 
diseases. Finally, this is a retrospective study based on 
the assumption that healthcare professionals record 
physiological parameters during discharge correctly. 
Human factors such as miscalculations, measurement 
durations recorded wrongly and prejudices against 
lower-upper limit values could have emerged.

Conclusions
Discharge NEWS and VIEWS values of the patients, 
who	 were	 readmitted	 to	 intensive	 care	 within	 first	
24	 hours	 after	 being	 discharged,	 were	 significantly	
higher than the patients who were not readmitted. It 
was determined that the early warning systems were an 
indicator of early clinical deterioration only following 
the transfer but did not predict mortality and morbidity. 
In addition, the study showed that these scoring systems 
were	 not	 the	 only	 effective	 parameter	 for	 predicting	
early clinical deterioration; also, advanced age, high 
APACHE II scores, low DAP values and being currently 
hospitalized	 in	 the	 service	 were	 also	 effective	 on	 early	
clinical deterioration. Although early warning systems 
are useful tools, we believe that when used alone, they 
cannot replace clinical decisions and experiences in 
managing patients.
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