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1. Introduction
Early warning scores (EWS) are scoring systems composed 
of physiological parameters (body temperature, heart 
rate, respiratory rate, blood pressure, oxygen saturation, 
etc.) that are developed for early detection of patients 
who might worsen and for the necessary intervention 
in time (1). Such scoring systems are also reported to be 
helpful for prediction of the prognosis of patients. In the 
earlier literature, there are studies showing that the EWS 
can lower the duration of intensive care unit (ICU) stays, 
mortality rates, and the frequency of cardiac arrests (2,3). 
The correlation between the duration of hospital stay prior 
to the admission to the ICU and mortality rate has also been 
shown as another finding (4,5). Moreover, the mortality rate 
of patients admitted to the ICU from medical wards has 
been reported to be higher than that of patients transferred 
from the emergency service or of postoperative patients 
(6). Moreover, it has been revealed that the patients from 
medical wards have higher risk in terms of arrest and there 
are several physiological changes that developed in those 
patients prior to the arrest (7,8). The most important aim in 
scoring systems is early recognition of deteriorating patients 

and early intervention as well as the prediction of the need 
for the ICU (9). The first of such systems was proposed by 
Morgan et al. In time, the same system has been modified 
and become the most frequently used scoring system (3). 
Expert opinions and clinical experience are the basis of these 
modified EWS; validation studies for the scoring systems 
have followed the modifications (10,11). The abnormal 
physiological parameters recorded during admission to 
the hospital have been shown to be correlated with the 
increased duration in the ICU, increased mortality rate, and 
increased time spent in hospital (12). In the present study, 
the aim was to determine the EWS of patients in the internal 
medicine clinic, to assess any relation between these points 
and length of stay in hospital, any necessity for intensive 
care, first 24-h and 28-day survival, and the frequency of 
cardiac arrest. 

2. Materials and methods
All the patients in the internal medicine clinic were 
evaluated via a cross-sectional point prevalence study, 
conducted on the same day, at the same hour. As for the 
scoring system, the National Early Warning Scoring 
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(NEWS) (Table 1), validated in 2012 by the Royal College 
of Physicians, UK, was used (13). Having this basis, 
blood pressure values, heart rates, respiratory rates, body 
temperatures, level of consciousness, any requirement for 
oxygen, and percutaneous oxygen saturation values of the 
patients were measured and NEW scores were calculated. 
The demographic data of the patients (age, sex), comorbid 
conditions, admitting diagnosis, and any history of stay 
either in the hospital or in the ICU were also recorded. No 
changes in the treatment of the patient or no interventions 
in the routine care in the ward have been performed due to 
the NEWS results of the patients. The results were calculated 
after the completion of the study and the results were kept 
hidden from the primary doctors of the patients. According 
to the NEWS, the patients were divided into two groups. 
Patients with 4 points or less were assigned to the low-score 
group and those with more than 4 points were assigned 
to the mid/high-score group and statistical analyses were 
performed to determine any differences between these two 
groups. All the patients were monitored during their stay 
in the hospital and the parameters for period of stay in 
hospital, any necessity for intensive care, 24-h and 28-day 
survival, and the frequency of cardiac arrest in the ward were 
recorded. The statistical analysis of the study was performed 
using Statistical Package for the Social Sciences (SPSS) 20.0. 
The distribution of the numbers and percentages were 
investigated in the analyses. They are reported as mean ± 
standard deviation, median (min.–max.) where appropriate. 
The chi-square test, t-test, and Mann–Whitney U test were 
used in comparison between groups according the property 
of the parameters. The results with P value higher than 0.05 
were considered statistically significant.

3. Results
On 28 January 2014, there were 104 patients in the internal 
medicine ward. The sex distribution was 57 males and 47 
females, and the median age was 56 (lowest age was 19, 

greatest age was 94). The higher median age was observed 
in mid/high-score group patients (P < 0.01): median age 
in the mid/high group was 69.5 (19–94) while in the lower 
score group it was 53.5 (22–83). The average NEWS was 
2.62 ± 2.32, the average score of the patients with mid/
high NEWS was 6.5 ± 1.67 whereas the average score of 
those with low NEWS was 1.70 ± 1.25. qSOFA scores of all 
patients were also calculated and found to be 0.45 ± 0.63. 
The distribution of the qSOFA points was as follows: 97 
patients (93.2%) had 0–1 qSOFA points while 7 patients 
had 2 or more qSOFA points (6.7%). The average qSOFA 
point of patients with low NEWS was 0.25 ± 0.46 (median 
score is 0) whereas the patients with mid/high NEWS had 
an average of 1.30 ± 0.57 (median score is 1). This difference 
was statistically significant (P < 0.001). No difference was 
observed between the patients having qSOFA score 2 or 
more and those with scores 2 or less in terms of period 
of stay in hospital, any necessity for intensive care, 28-
day survival, or mortality rate within the first 24 h. The 
frequency of cardiac arrest among the patients with higher 
qSOFA scores was higher than among those with lower 
qSOFA scores; however, this difference was not statistically 
significant.

The comorbid conditions of the patients are presented 
in Table 2. As presented, 46.2% of the patients had at 
least one malignity (either hematologic or oncologic) 
and 51.9% of the patients had stayed in the hospital at 
least once in the previous year. Moreover, 10.6% of them 
were admitted to the ICU in the previous year. Table 2 
shows detailed information on the comorbid conditions, 
admission to hospital or ICU histories, and any urinary 
or central catheter that can present any risk of infection 
of the patients divided according to their NEWS. 
According to this table, 30% of the patients with mid/
high NEWS had either coronary artery disease or heart 
failure, whereas among the patients with low scores such 
conditions were present in 9.5%, resulting in a statistically 

Table 1. Royal College of Physicians. National Early Warning Score (NEWS) (13).

Physiological parameters 3 2 1 0 1 2 3

Respiratory rate (/min) ≤8   9–11 12–20   21–24 ≥25
Oxygen saturations (%) ≤91 92–93 94–94 ≥ 96      
Any supplemental oxygen   Yes   No      
Temperature (°C) ≤35.0   35.1–36.0 36.1 –38.0 38.1–39.0 ≥39.1  
Systolic blood pressure (mmHg) ≤90 91–100 101–110 111–129     ≥220
Heart rate (/min) ≤40   41–50 51–90 91–110 111–130 ≥131
Level of consciousness       A     V, P, or U
Score 1–4: Low score, 5–6: Middle score, ≥7: High score. 

A: Alert, V: Response to verbal stimulant, P: Response to pain , U: Unconscious
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significant difference (P = 0.02). For the other comorbid 
conditions, there was no other significant difference. As 
for the presence of a central or urinary catheter, there was 
no statistically significant difference for the presence of a 
central catheter whereas the presence of a urinary catheter 
was more frequent among the patients with higher scores 
(P = 0.03). Moreover, admission to hospital or ICU history 
of the patients had no difference significantly. 

In the last section of the study, the information of 
the patients of both groups during their treatment and 
these outcomes are presented in Table 3. As presented, 
re-admission rates of the patients did not differ among 
the groups with a statistical significance. However, the 
percentage of the patients admitted to the ICU in the mid/
high group was 40% while this percentage in the low-
score group was 13.1% (P = 0.01). In the low-score group, 
there was no patient with cardiac arrest whereas 25% of 
the mid/high-score patients developed cardiac arrest (P = 
0.001). Mortality rate within the first 24 h of the patients 
with a low score was higher and statistically significant 
(1.2% compared to 20%, P = 0.05). When the 28-day 
mortality rates were compared, 4 patients (4.8%) among 
the patients with low scores and 5 patients (5%) among the 
patients with mid/high scores died and this difference was 
statistically significant (P = 0.01).

4. Discussion
This study is the first prospective and point-prevalence 
study about EWS in Turkey. Within the scope of the study, 
the parameters of transfer to the ICU, 24-h mortality rate, 
and 28-day mortality ratio of the patients in the mid/high-
NEWS group were higher in comparison to the patients 
with lower score points (respectively P = 0.01, P = 0.01, and 
P = 0.005). This result shows that the NEWS are valuable 
to determine the patients with high mortality risk and who 
require intensive care.

The frequency of cardiac arrest among the patients with 
mid/high NEWS was higher, similar to previous findings 
in the literature. It has already been stated that NEWS are 
quite effective to determine IHCA (14).  

The higher frequency of coronary artery disease or 
heart failure in the mid/high-NEWS group can be proposed 
as an explanation for the higher rate of mortality and 
the longer duration of stay in the ICU. Lately, there have 
been some findings examining the similarities of NEWS 
and qSOFA on determining the mortality rate and sepsis 
formation among patients who might or might not have 
infections (15,16). In the present study, without checking 
for a potential infection, qSOFA scores were calculated as 
well; however, no difference was stated among the patients 
with low or mid/high scores in terms of first 24-h mortality, 

Table 2. Comparison of comorbidities, and history of hospital and ICU admissions of low and mid/high-NEWS 
groups. 

    Low score
(<5) n = 84

Mid/high score
(≥5) n = 20 *P value

Age         Median (Min–Max) 53.5 (22-83) 69.5 (19-94) 0.01

Sex
Female 46.4 % (39) 40.0% (8)

0.63
Male 53.6 % (45) 60.0% (12)

qSOFA
Mean ± std. deviation 0.25 ± 0.462 1.30 ± 0.571

<0.001
(Median) (0) (1)

Diabetes 22.6% (19) 15.0% (3) 0.45
Hypertension 31.0% (26) 50.0% (10) 0.11
Chronic renal failure 21.4% (18) 30.0% (6) 0.41
CAD/CHF 9.5% (8) 30.0% (6) 0.02
Malignity 46.4% (39) 45.0% (9) 0.91
Lung disease 10.7% (9) 10.0% (2) 0.93
Presence of urinary catheter 33.3% (28) 60.0% (12) 0.03
Presence of central venous catheter 28.6% (24) 15.0% (3) 0.21
Previous hospitalization a 52.4% (44) 50.0% (10) 0.8
Previous ICU stay b 10.7% (9) 10.0% (2) 0.93

*P value, calculated by chi-square and Mann–Whitney U tests.
a History of hospital admission in last one year, b History of  ICU admission in last one year
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28-day mortality, or cardiac arrest frequency. On the other 
hand, the same parameters were clearly higher among the 
patients with higher NEWS than those with low scores. 
The reason for that might be that the NEW scoring system 
requires more detailed information about patients when 
compared to the qSOFA system; oxygenation, changes in 
blood pressure, and fever are additionally examined within 
the NEW scoring system.

There are some differences among the short-term 
mortality rates of patients with high NEWS in the literature 
(17,18). In our study, 24-h mortality rate was clearly higher 
(P = 0.005). This result illustrates that the NEW scoring 
system is beneficial for determining the short-term 
mortality rates of the patients, increasing the importance 
of usage of this scoring system.

The shorter hospitalization period trend among the 
patients with mid/high score was related to the fact that 
these patients are admitted to ICU more quickly and their 
high mortality rates. This result was also in accordance 
with other findings in the literature (19).

The frequency of re-hospitalization within 28 days 
(7.1% in the low-score group, 10% in the mid/high-score 
group) was higher in the mid/high group; however, this 
difference was not statistically significant. Earlier studies 
showed that the frequency of re-hospitalization within 28 

days was weakly correlated with NEW scoring systems 
(20).

There were some limitations in the study. Firstly, 
the study was conducted with patients in the internal 
medicine ward and the patients of other wards were not 
included, resulting in a low patient number of the study. 
Moreover, due to the low number of patients, the mid-
score group and the high-score group were combined 
during the statistical analysis of the study. As for the other 
limitations of the study, the following can be included: the 
study was carried out as a point-prevalence study and the 
analysis of presence of comorbid conditions and analysis 
of cost-labor force survey were not performed. Even 
though the age, coronary-artery diseases, and heart failure 
frequencies were higher, and this might affect the score, 
there was no similarity detected among the two groups 
in terms of these parameters due to the point-prevalence 
nature of the study. Urinary catheter presence was higher 
among the mid/high-score group, yet this can be related to 
the severity of the disease.

In conclusion, it was seen in this study that the use 
of early warning scoring systems successfully predicted 
worsening patients, any requirement for the ICU, any risk 
of mortality, and cardiac arrests and it was observed that 
the use of these systems will be beneficial. 

Table 3. Comparison of outcomes of low and medium-high NEWS groups.

  Low NEWS                    
(0–4)

Mid/high NEWS                 
(>4) *P value

Transfers to ICU 13.1% (11) 40.0% (8) 0.01
In-hospital cardiac arrest (IHCA) 1.2% (1) 25.0% (5) 0.001
28-day mortality 4.8% (4) 25.0% (5) 0.01
Mortality in the first 24 h 1.2% (1) 20.0% (4) 0.005
Readmission to the hospital 7.1% (6) 10.0% (2) 0.65
LOHS, day ± standard deviation 22.9 ± 18.1 19.3 ± 16.5 0.35**

*P value, calculated by chi-square test
**P value, calculated by Mann–Whitney U test
LOHS: Length of hospital stay, ICU: intensive care unit

References

1.	 Tanrıöver MS. Recognizing the deteriorating patient prior to 
cardiac arrest: predictive criteria and risk factors. Yoğun Bakim 
Dergisi 2011; 2: 16-20 (article in Turkish with an abstract in 
English).

2.	 Buist MD, Moore GE, Bernard SA, Waxman BP, Anderson JN, 
Nguyen TV. Effects of a medical emergency team on reduction 
of incidence of and mortality from unexpected cardiac arrests 
in hospital: preliminary study. Brit Med J 2002; 324: 387-390.

3.	 Bellomo R, Goldsmith D, Uchino S, Buckmaster J, Hart GK, 
Opdam H, Silvester W, Doolan L, Gutteridge G. A prospective 
before-and-after trial of a medical emergency team. Med J Aust 
2003; 179: 283-287.

4.	 Goldhill DR, McNarry AF, Hadjianastassiou VG, Tekkis 
PP. The longer patients are in hospital before Intensive Care 
admission the higher their mortality. Intensive Care Med 2004; 
30: 1908-1913.



1091

ATMACA et al. / Turk J Med Sci

5.	 Goldhill DR, McNarry AF, Mandersloot G, McGinley A. A 
physiologically-based early warning score for ward patients: 
the association between score and outcome. Anaesthesia 2005; 
60: 547-553.

6.	 Goldhill DR, Sumner A. Outcome of intensive care patients in 
a group of British intensive care units. Crit Care Med 1998; 26: 
1337-1345.

7.	 Sax FL, Charlson ME. Medical patients at high risk for 
catastrophic deterioration. Crit Care Med 1987; 15: 510-515.

8.	 Devita MA, Bellomo R, Hillman K, Kellum J, Rotondi A, Teres 
D, Auerbach A, Chen WJ, Duncan K, Kenward G et al. Findings 
of the first consensus conference on medical emergency teams. 
Crit Care Med 2006; 34: 2463-2478.

9.	 Frost SA, Alexandrou E, Bogdanovski T, Salamonson Y, Parr 
MJ, Hillman KM. Unplanned admission to intensive care after 
emergency hospitalisation: risk factors and development of a 
nomogram for individualising risk. Resuscitation 2009; 80: 
224-230.

10.	 Subbe CP, Kruger M, Rutherford P, Gemmel L. Validation of 
a modified Early Warning Score in medical admissions. QJM-
Mon J Assoc Phys 2001; 94: 521-526.

11.	 Duckitt RW, Buxton-Thomas R, Walker J, Cheek E, Bewick 
V, Venn R, Forni LG. Worthing physiological scoring system: 
derivation and validation of a physiological early-warning 
system for medical admissions. An observational, population-
based single-centre study. Br J Anaesth 2007; 98: 769-774.

12.	 Groarke JD, Gallagher J, Stack J, Aftab A, Dwyer C, McGovern 
R, Courtney G. Use of an admission early warning score to 
predict patient morbidity and mortality and treatment success. 
Emerg Med J 2008; 25: 803-806.

13.	 National Early Warning Score (NEWS): Standardising the 
assessment of acute-illness severity in the NHS Report of a 
working party. London: Royal College of Physicians, 2012.

14.	 Roberts D, Djarv T. Preceding national early warnings scores 
among in-hospital cardiac arrests and their impact on survival. 
Am J Emerg Med 2017; 35: 1601-1606.

15.	 Singer AJ, Ng J, Thode HC Jr, Spiegel R, Weingart S. Quick 
SOFA scores predict mortality in adult emergency department 
patients with and without suspected infection. Ann Emerg 
Med 2017; 69: 475-479.

16.	 Churpek MM, Snyder A, Han X, Sokol S, Pettit N, Howell MD, 
Edelson DP. Quick sepsis-related organ failure assessment, 
systemic inflammatory response syndrome, and early warning 
scores for detecting clinical deterioration in infected patients 
outside the intensive care unit. Am J Respir Crit Care Med 
2017; 195: 906-911.

17.	 Bannard-Smith J, Lighthall GK, Subbe CP, Durham L, Welch 
J, Bellomo R, Jones DA. Clinical outcomes of patients seen 
by Rapid Response Teams: a template for benchmarking 
international teams. Resuscitation 2016; 107: 7-12.

18.	 Petersen JA, Antonsen K, Rasmussen LS. Frequency of 
early warning score assessment and clinical deterioration in 
hospitalized patients: a randomized trial. Resuscitation 2016; 
101: 91-96.

19.	 Delgado-Hurtado JJ, Berger A, Bansal AB. Emergency 
department Modified Early Warning Score association with 
admission, admission disposition, mortality, and length of stay. 
J Community Hosp Intern Med Perspect 2016; 6: 31456.

20.	 Sbiti-Rohr D, Kutz A, Christ-Crain M, Thomann R, Zimmerli 
W, Hoess C, Henzen C, Mueller B, Schuetz P. The National Early 
Warning Score (NEWS) for outcome prediction in emergency 
department patients with community-acquired pneumonia: 
results from a 6-year prospective cohort study. Brit Med J Open 
2016; 6.


