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Abstract 
Background: Asphyxia is one of the common conditions observed in the neonatal period which has long term 
effects on the baby. The “Expanded Apgar Score” by the American Academy of Pediatrics (Fetus and Newborn 
Committee) was proposed to reflect resuscitative interventions, but does not propose specific scores for 
resuscitative interventions leaving room for subjectivity, especially with the respiratory score component during 
resuscitation. Present study was intended to assess the predictive ability of the Apgar score and Neonatal 
Resuscitation Adaptation Score in high risk newborns for predicting birth asphyxia and neonatal mortality. 
Methodology: After obtaining informed consent from the parents the study was conducted on 240 babies. All 
the high risk deliveries were attended and each baby was assessed simultaneously by 2 investigators for APGAR 
and NRAS score at 1st and 5th minute. Cord pH was done in babies who did not cry immediately after birth. 
Results: When it comes to predicting mortality, APGAR scores at the first minute with a cut-off value of 3.50 
have a 75% sensitivity and an 87.1% specificity. When it comes to predicting mortality, APGAR scores at the 
fifth minute with a cut-off value of 5.50 have a 75% sensitivity and an 84.9% specificity. Mortality can be 
predicted by NRAS scores at the first minute with a cut-off value of 4.50 with a 75% sensitivity and 92.2% 
specificity. In terms of predicting mortality, NRAS scores at the fifth minute for the cut-off value of 4.50 
demonstrated a 94.4% specificity and a 75% sensitivity. In our study it was found that the mean NRAS scores in 
discriminating birth asphyxia was found to be statistically significant at the 1st minute and 5th minute. (p value 
<0.05) The mean APGAR scores in discriminating birth asphyxia was not found to be statistically significant at 
the 1st minute and 5th minute. (p value > 0.05). The cord blood pH that were determined in our study 88% of the 
neonates had cord pH more than 7 and 12% has less than 7. 
Conclusion: The study has shown a positive correlation between APGAR and NRAS score of 1st minute and 5th 
minute. There was no significant difference observed between APGAR and NRAS in predicting the Asphyxia 
and mortality. However NRAS at 1st minute and 5th minute has shown high specificity compared to APGAR 
score and there was no difference in sensitivity observed in 1st and 5th minute. 
Keywords: APGAR score, NRAS, neonatal resuscitation, birth asphyxia, Neonatal mortality. 
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Introduction 

Perinatal asphyxia is defined as a condition that 
results in progressive hypoxemia, hypercapnia, and 
acidosis with multi-organ failure [1]. Perinatal 
asphyxia is additionally defined because the 
inability of a new-born to initiate and sustain 
adequate respiration after delivery. Birth asphyxia 
ranks among the primary reasons for perinatal 
mortality and is a known contributor to 
neurological impairment in newborns [2]. Globally, 
2 to 10 per 1000 term new-borns faced perinatal 
asphyxia [3]. The World Health Organization 

(WHO) report states that annually, 4 million 
neonatal deaths occur due to birth asphyxia [4]. In 
developed countries, birth asphyxia contributes to 
less than 0.1% of newborn deaths, whereas in 
developing countries, the incidence ranges from 4.6 
to 26 per 1000 live births. Common causes of birth 
asphyxia include issues with the umbilical cord, 
ruptured uterus, preeclampsia/eclampsia, placental 
problems (such as abruption or previa), anesthesia 
errors, low amniotic fluid levels (oligohydramnios), 
early rupture of membranes, premature birth, 
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prolonged or obstructed labor, excessive uterine 
activity, fetal stroke, post-maturity syndrome, and 
delayed emergency cesarean section [4-7] 

Eighty-two percent of newborns who experience 
birth asphyxia suffer damage to one or more 
organs, with multi-organ impairment being 
characteristic of Hypoxic-Ischemic Encephalopathy 
(HIE) [8]. The central nervous system (CNS) is 
frequently affected in these cases, observed in 72% 
of infants. Severe CNS damage typically coincides 
with complications in other organs, with renal 
involvement being predominant (42%) [9,10]. Birth 
asphyxia stands out as a leading cause of renal 
failure in newborns [6]. 

The Neonatal Resuscitation and Adaptation Score 
(NRAS) was created to address the issues 
surrounding the influence of resuscitation on the 
Apgar score and to incorporate this consideration 
into the assessment process [11]. This system 
incorporates interventions from the NRP to better 
describe what interventions were needed and the 
response of the infant to these procedures. The 
NRAS scoring system demonstrated that inter-rater 
reliability was higher for the components of the 
NRAS (four of the five had coefficients of 0.77–
0.98, The reliability coefficient for the palmar 
grasp was 0.40–0.44, whereas for the components 
of the Apgar score, one had a coefficient ranging 
from 0.94 to 0.97, and the other four ranged from 
0.40 to 0.67.In contrast to the combined Apgar 
[12], NRAS can be assessed during the 
resuscitation and takes into account the infant’s 
response. It also maintains the familiar 10-point 
scoring system. 

Any replacement for the Apgar score should be its 
equal or better at describing how the infant is doing 
in the first few minutes after birth, and add 
benefits. One goal of this pilot study was to use 
NRAS alongside the Apgar score to identify 
newborns at risk of complications. The study aimed 
to assess the feasibility of integrating NRAS into 
clinical practice, evaluate the correlation between 
NRAS and the Apgar score, and examine how well 
both systems predict mortality and selected short-
term morbidities. As a time-limited single-center 
study, our primary goal was to demonstrate that the 
NRAS was not inferior to the Apgar score, which 
would be necessary before planning a larger 
multicenter study to validate its clinical use. 

Published studies report varying proportions of 
APGAR score sensitivities and specificities of 
62.8–99% and 41–81% respectively [13]. 
Consistency in APGAR scoring among healthcare 
providers has been shown to also vary greatly, with 
the heart rate component of the score having the 
least inconsistency. Healthcare provider factors 
influencing APGAR scoring include among others 
years of experience of the healthcare provider, 

cadre of the healthcare provider, number of staff 
per delivery, nature of resuscitation done by 
healthcare provider, and the type of delivery [14]. 
Studying these factors in this research is crucial for 
enhancing healthcare providers' effective use of the 
APGAR score to detect neonates with asphyxia. 

For the past five decades, the Apgar score has 
served as the primary tool for assessing the 
immediate clinical condition of newborns at birth. 
It provides an overview of their transition in the 
delivery room, evaluating respiratory effort, muscle 
tone, reflex activity, heart rate, and color. Each of 
these components holds equal value, regardless of 
whether the infant requires intubation or respiratory 
support [15]. While originally not intended for this 
purpose, the Apgar score has also been used to 
predict neonatal morbidity, risk and outcomes. For 
instance, studies have shown that infants born 
between 26 and 36 weeks of gestation with Apgar 
scores below 3 at 5 minutes have a higher risk of 
neonatal mortality compared to those with scores 
above 7at 5 minutes [16]. 

However, the subjective nature of some 
components, such as color, and the lack of 
correlation with the need for respiratory support in 
the delivery room, particularly in premature infants, 
pose limitations. This subjectivity contributes to 
variability in Apgar scores between different 
clinicians. Recent research has highlighted 
significant variations in the assessment of color, 
respiratory effort, and reflex activity among 
providers, prompting calls for improved methods to 
evaluate newborn response to resuscitation efforts. 
Studies have demonstrated considerable 
institutional differences in scoring, particularly for 
respiratory effort, muscle tone, and reflexes [17]. 
Moreover, interobserver variability has been 
documented for respiratory effort, muscle tone, 
reflex irritability, and color at the 5-minute mark 
using statistical models. 

In summary, while the Apgar score is widely 
accepted for its simplicity and utility, 
understanding its limitations and variations in 
interpretation among healthcare providers is crucial 
for its effective use in clinical practice. 

The American Academy of Pediatrics' Fetus and 
Newborn Committee proposed an "Expanded 
Apgar Score" aimed at reflecting resuscitative 
efforts, but it does not specify scores for these 
interventions, introducing subjectivity, especially in 
assessing respiratory efforts during resuscitation. 
Additionally, the International Liaison Committee 
on Resuscitation suggested updates in the 
Consensus on Resuscitation Science and Treatment 
Recommendations, advocating for the use of pulse 
oximetry and recommending specific oxygen 
saturation targets for neonates. Moreover, 
continuous positive airway pressure (CPAP) has 
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been endorsed for use in the delivery room, with 
studies demonstrating reduced rates of intubation 
and mechanical ventilation, particularly among 
premature infants [18].  

With these advancements integrated into the recent 
Neonatal Resuscitation Program (NRP) guidelines, 
there is a pressing need to incorporate these 
changes into a standardized and straightforward 
scoring system. This would aid in assessing 
neonatal health status and recording the necessity 
for resuscitation, regardless of gestational age [16]. 

Objectives of Study  

To assess the predictive ability of the APGAR 
score and the Neonatal Resuscitation Adaptation 
score in high-risk newborns for predicting birth 
asphyxia and neonatal mortality. 

Methodology 

Source of Data  

Study Place: Adichunchanagiri Hospital and 
Research Centre. 

Study Design: Comparative Observational Study  

Sampling method: Purposive sampling  

Study Period: 18 months 

Method of Collection of Data:  

Ethical committee clearance by Institutional ethical 
committee was taken.  

Inclusion criteria: 

1. All high risk new born delivered in 
Adichunchanagiri hospital and research centre. 

• Pre Term Babies 
• Post Term Babies 
• Term babies with fetal bradycardia, second 

stage arrest or any difficult extraction. 

Asphyxia was diagnosed based on the APGAR 
score and cord blood ABG for which cord pH less 
than 7.As per the ACOG definition. 

Exclusion criteria  

1. Neonate with congenital anomaly. 
2. Sedation given to mother. 

High risk newborn that are considered in this study 
are the ones that are often born in the setting of 
maternal, placental or fetal conditions that should 
alert the paediatrician to monitor and prepare for 
associated complications. 

Methodology:  

After obtaining informed consent from the parents 
all the high risk deliveries attended by the 
investigator and coinvestigator. APGAR score was 
recorded by the investigator 1 and NRAS was 
recorded by the coinvestigator simultaneously. As 
per the parameters of NRAS and APGAR the total 
score was calculated. 

 Results:

Table 1: Correlation of NRAS score with APGAR score 
 Pearsons’s correlation P value 
1st minute 0.606 <0.001 
5th minute 0.635 <0.001 
 

 
Figure 1: Correlation of NRAS score with APGAR score 

 
Statistically significant strong positive correlation was seen between NRAS score and APGAR scores at 1st and 
5th minute. 
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Table 2. Association of APGAR score with final outcome 
APGAR score NICU admission Discharged P value 

Mean S. D Mean S. D 
1st minute 4.50 2.489 7.32 2.404 <0.001 
5th minute 6.44 2.369 8.73 1.234 <0.001 
 

 
Figure 2: Association of APGAR score with final outcome 

 
 The mean APGAR scores of the neonates at the 1st and 5th minute requiring NICU admission was found to be 
lower than those neonates who were discharged and this association between APGAR score and the requirement 
of NICU admission was found to be statistically significant. 
 

Table 3: Association of NRAS score with final outcome 
NRAS score NICU admission Discharged P value 

Mean S. D Mean S. D 
1st minute 6.80 2.674 8.67 1.145 <0.001 
5th minute 7.09 2.251 8.52 1.067 <0.001 
 

 
Figure 3: Association of NRAS score with final outcome 

The mean NRAS scores of the neonates at the 1st and 5th minute requiring NICU admission was found to be 
lower than those neonates who were discharged and this association between NRAS score and the requirement 
of NICU admission was found to be statistically significant. 
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Table 4: Association of APGAR score with mortality 
APGAR score Mortality P value 

Yes No 
Mean S. D Mean S. D 

1st minute 4.63 2.200 6.56 2.741 0.042 
5th minute 7.50 1.927 8.08 1.947 0.407 
  

 
Figure 4: Association of APGAR score with mortality 

 
 The mean APGAR scores in discriminating neonatal mortality was found to be statistically significant at the 1st 

minute. 
 

Table 5: Association of NRAS score with mortality 
NRAS score Mortality P value 

Yes No 
Mean S. D Mean S. D 

1st minute 6.38 2.134 8.15 1.920 0.023 
5th minute 7.50 2.138 8.13 1.624 0.291 
 

 
Figure 5: Association of NRAS score with mortality 

The mean NRAS scores in discriminating neonatal mortality was found to be statistically significant at the 1st 

minute. 
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Table 6: Association of APGAR score with Pressors 
APGAR score Pressors P value 

Yes No 
Mean S. D Mean S. D 

1st minute 4.52 2.522 6.68 2.693 0.019 
5th minute 6.48 2.379 8.21 1.834 0.004 
 

 
Figure 6: Association of APGAR score with Pressors 

 
 The mean APGAR scores of the neonates at the 1st and 5th minute requiring pressor support was found to be 
lower than those without pressor support and this association between APGAR score and the requirement of 
pressor support was found to be statistically significant. 
 

Table 7: Association of NRAS score with Pressors 
NRAS score Pressors P value 

Yes No 
Mean S. D Mean S. D 

1st minute 6.62 2.941 8.27 1.744 0.001 
5th minute 7.14 2.393 8.20 1.527 0.005 
 

 
Figure 7: Association of NRAS score with Pressors 

The mean NRAS scores of the neonates at the 1st and 5th minute requiring pressor support was found to be lower 
than those without pressor support and this association between NRAS score and the requirement of pressor 
support was found to be statistically significant. 
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Table 8: Association of NRAS score with birth asphyxia 
NRAS score BIRTH ASPHYXIA P value 

Yes No 
Mean S. D Mean S. D 

1st minute 3.72 1.41 8.73 0.96 0.001 
5th minute 1.89 0.72 7.12 2.27 0.001 
 
The mean NRAS scores in discriminating birth asphyxia was found to be statistically significant at the 1st minute 
and 5th minute. 
 

Table 9: Association of APGAR score with birth asphyxia 
APGAR score Birth Asphyxia P value 

Yes No 
Mean S. D Mean S. D 

1st minute 4.48 1.02 8.6 0.93 0.01 
5th minute 4.06 1.16 8.61 1.27 0.01 
 
The mean APGAR scores in discriminating birth asphyxia was found to be statistically significant at the 1st 

minute and 5th minute. 
 

Table 10: CORD pH 
CORD pH(<7) Frequency Percent 
Yes 29 12% 
No 211 88% 
 
88% of the neonates had cord pH more than 7 and 12% has less than 7 
 

Table 11: ROC curve in predicting mortality: at first minute 
Area Under the Curve – at 1ST minute Area S. E P VALUE 95% CI 

Lower Bound Upper Bound 
APGAR 
 0.312 0.066 0.214 0.183 0.441 
CUT OFF 3.50 Sensitivity 75% Specificity 87.1% 
NRAS 
 0.371 0.087 0.071 0.199 0.542 
CUT OFF 4.50 Sensitivity 75% Specificity  92.2% 
  
The area under the curve for APGAR scores at 1st minute was found to be 0.312 for the cut-off value of 3.50 
with the sensitivity of 75% and specificity of 87.1% for predicting mortality in the present study. The area under 
the curve for NRAS scores at 1st minute was found to be 0.371 for the cut-off value of 4.50 with the sensitivity 
of 75% and specificity of 92.2% for predicting mortality in the present study. 
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Figure 8: ROC curve in predicting mortality: at first minute 

 
Table 12: ROC curve in predicting mortality: at fifth minute 

Area Under the Curve – at 5TH minute Area S. E P VALUE 95% CI 
Lower Bound Upper Bound 

APGAR 
 0.401 0.097 0.476 0.211 0.591 
CUT OFF 5.50 Sensitivity 75% Specificity 84.9% 
NRAS 
 0.426 0.118 0.341 0.195 0.657 
CUT OFF 4.50 Sensitivity 75% Specificity  94.4% 
 

 
Figure 9: ROC curve in predicting mortality: at fifth minute 

 
In the current study, the predictive ability of 
APGAR scores at the 5th minute was assessed, 
yielding an area under the curve (AUC) of 0.401. 

This was based on a cutoff value of 5.50, 
demonstrating a sensitivity of 75% and specificity 
of 84.9% for predicting mortality. Similarly, NRAS 
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scores at the 5th minute were evaluated, resulting 
in an AUC of 0.426. The cutoff value used was 
4.50, with a sensitivity of 75% and specificity of 
94.4% for predicting mortality in this study. 

Discussion 

In this study conducted at our hospital, 240 
neonates were included to compare the predictive 
abilities of APGAR scores and Neonatal 
Resuscitation Adaptation Scores (NRAS) for birth 
asphyxia and neonatal mortality. Among the 
neonates, 78.3% were born at term, 11.2% were 
preterm, and 10.5% were postdated. Additionally, 
57.9% were females, and 64.1% were delivered via 
cesarean section. 

The mean birth weight was 3.10±0.91 kg, with 
mean birth length of 46.25±4.72 cm and mean birth 
head circumference of 34.42±4.25 cm. These 
findings were consistent with a study by Elglil et 
al., which reported mean birth weight of 
2.861±0.793 kg, mean birth length of 46.4±4.6 cm, 
and mean head circumference of 33.3±2.3 cm. 

Regarding APGAR scores, the mean score at 1 
minute was 6.50±2.743, and at 5 minutes it was 
8.06±1.945. Low APGAR scores (0-3) at 1 minute 
were observed in 13.3% of neonates, while low 
scores at 5 minutes were found in 2.1%. For NRAS 
scores, the mean at 1 minute was 8.12±1.92, and at 
5 minutes it was 8.10±1.642. Low NRAS scores (0-
3) were recorded in 4.2% at 1 minute and 1.3% at 5 
minutes. Statistical analysis revealed a strong 
positive correlation between NRAS and APGAR 
scores at both 1st and 5th minutes. Similar findings 
were reported by Elglil et al., showing significant 
correlations between these scores. The study found 
that lower APGAR scores at both 1st and 5th 
minutes were significantly associated with NICU 
admission, consistent with previous research by 
Salustiano et al. [77] and Yang et al. Similarly, 
lower NRAS scores at these time points also 
correlated significantly with NICU admission. 

In our study it was found that the mean NRAS 
scores in discriminating birth asphyxia was found 
to be statistically significant at the 1st minute and 5th 
minute. The mean APGAR scores in discriminating 
birth asphyxia was not found to be statistically 
significant at the 1st minute and 5th minute. The 
cord blood pH that were determined in our study 
88% of the neonates had cord pH more than 7 and 
12% has less than 7. When predicting neonatal 
mortality, the study reported an area under the 
curve (AUC) of 0.312 for APGAR scores at 1st 
minute with a cutoff value of 3.50, and an AUC of 
0.371 for NRAS scores at 1st minute with a cutoff 
value of 4.50. At 5th minute, the AUC was 0.401 
for APGAR scores with a cutoff of 5.50, and 0.426 
for NRAS scores with a cutoff of 4.50. These 
results indicate that NRAS scores generally had 

higher specificity compared to APGAR scores in 
predicting mortality, especially in the low and 
middle score categories. 

In conclusion, while APGAR scores remain 
valuable for initial assessment, NRAS scores 
showed promising performance in predicting 
outcomes related to birth asphyxia and neonatal 
mortality in this study population. We compared 
our prediction with the Elglil et al. [74] study, 
where the results of their regression model showed 
that the first and fifth minutes of the NRAS (1.195-
3.289 and 0.210-0.744 respectively) as well as the 
Apgar score (0.703-1.496 and 0.264-0.627 
respectively) were important indicators of neonatal 
morbidities and mortality. However, they 
concluded that NRAS first minute was the most 
important predictor in their study.  

Conclusion 

The study has shown a positive correlation between 
APGAR and NRAS score of 1st minute and 5th 
minute. There was no significant difference 
observed between APGAR and NRAS in predicting 
the Asphyxia and mortality. However NRAS at 1st 
minute and 5th minute has shown high specificity 
compared to APGAR score and there was no 
difference in sensitivity observed in 1st and 5th 
minute. 

Summary 

A Hospital Based Observational Study conducted 
among all high risk new born delivered in 
Adichunchungiri hospital and research centre for a 
period of 18 months. After obtaining informed 
consent from the parents all the high risk deliveries 
attended by the investigator and coinvestigator with 
APGAR score recorded by the investigator and 
NRAS recorded by the coinvestigator 
simultaneously. Both score were recorded for all 
the cases at 1st and 5th min of life, the score were 
divided into 3 categories- low(0 -3), middle (4-6) 
and high (7-10)Both scores will be compared, at 1st 
and 5th min and correlation will be recorded.  

The study revealed the following findings: 

1. The study included a majority of neonates 
(78.3%) delivered at term. Additionally, 11.2% 
of the neonates were born preterm, and 10.5% 
were born post-term. 

2. 57.9% of the neonates were females. 
3. 64.1% of the neonates in the study were 

delivered via cesarean section. The average 
birth weight of the neonates was 3.10 ± 0.91 
kg, with a mean birth length of 46.25 ± 4.72 
cm and a mean birth head circumference of 
34.42 ± 4.25 cm. 

4. The average Apgar score at 1 minute after birth 
was 6.50 ± 2.743, while at 5 minutes after 
birth, it was 8.06 ± 1.945. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Reddy et al.                                      International Journal of Current Pharmaceutical Review and Research  

620   

5. Low (0-3) APGAR score at 1st minute was 
found in 13.3% and middle (4-6) APGAR 
score at 1st minute was found in 34.2% 
neonates. Low (0-3) APGAR score at 5th 
minute was found in 2.1% and middle (4-6) 
APGAR scor The mean NRAS score at 1st 
minute was found to be 8.12+1.92 and the 
NRAS score at 5th minute was found to be 
8.10+1.642.e at 5th minute was found in 
15.8% neonates. 

6. Low (0-3) NRAS score at 1st minute was 
found in 4.2% and middle (4-6) NRAS score at 
1st minute was found in 9.2% neonates. Low 
(0-3) NRAS score at 5th minute was found in 
1.3% and middle (4-6) NRAS score at 5th 
minute was found in 10.8% neonates. 

7. In our study it was found that the mean NRAS 
scores in discriminating birth asphyxia was 
found to be statistically significant at the 1st 

minute and 5th minute. The mean APGAR 
scores in discriminating birth asphyxia was 
found to be statistically significant at the 1st 

minute and 5th minute. 
8. The cord blood pH that were determined in our 

study 88% of the neonates had cord pH more 
than 7 and 12% has less than 7. 

9. 29.2% of the neonates required NICU 
admission. 

10. The mortality rate of the present study was 
found to be 3.3%. 

11. Statistically significant strong positive 
correlation was seen between NRAS score and 
APGAR scores at 1st and 5th minute. 

12. The average APGAR scores of neonates at the 
1st and 5th minute who required admission to 
the Neonatal Intensive Care Unit (NICU) were 
lower compared to those who were discharged. 
This relationship between APGAR scores and 
the necessity for NICU admission was 
statistically significant. 

13. Similarly, the mean NRAS scores of neonates 
at the 1st and 5th minute who required NICU 
admission were lower than those of neonates 
who were discharged. This association 
between NRAS scores and the requirement for 
NICU admission was also found to be 
statistically significant. 

14. The average APGAR scores were significantly 
associated with discriminating neonatal 
mortality at the 1st minute. Similarly, the mean 
NRAS scores showed statistically significant 
discrimination in predicting neonatal mortality 
at the 1st minute. 

15. Furthermore, the mean APGAR scores of 
neonates at the 1st and 5th minute who 
required pressor support were lower compared 
to those who did not require pressor support. 
This relationship between APGAR scores and 
the need for pressor support was statistically 
significant at the 1st minute. The mean NRAS 

scores of the neonates at the 1st and 5th minute 
requiring pressor support was found to be 
lower than those without pressor support and 
this association between NRAS score and the 
requirement of pressor support was found to be 
statistically significant. 

16. In this study, the AUC (Area under the Curve) 
for APGAR scores at the 1st minute was 
determined to be 0.312, using a cut-off value 
of 3.50. This resulted in a sensitivity of 75% 
and a specificity of 87.1% for predicting 
mortality. Conversely, the AUC for NRAS 
(Neonatal Resuscitation Adaptation Score) 
scores at the 1st minute was calculated to be 
0.371, with a cut-off value of 4.50. This 
yielded a sensitivity of 75% and a specificity 
of 92.2% for predicting mortality in the study. 

17. In the current study, the AUC (Area under the 
Curve) for APGAR scores at the 5th minute 
was determined to be 0.401, using a cut-off 
value of 5.50. This yielded a sensitivity of 75% 
and a specificity of 84.9% for predicting 
mortality. Similarly, the AUC for NRAS 
(Neonatal Resuscitation Adaptation Score) 
scores at the 5th minute was 0.426, with a cut-
off value of 4.50. This resulted in a sensitivity 
of 75% and a specificity of 94.4% for 
predicting mortality in the study. 
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