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Abstract 

Background: Survival of infants admitted to the NICU does not depend exclusively on birth weight 

and gestational age, but on other perinatal factors and physiological conditions of individual infants, 

especially the severity of their illness. Therefore, scoring systems are needed to assess the risk of 

adverse outcomes for each premature infant. In this study, the accuracy of Crib-II was investigated to 

predict the mortality of premature babies admitted to the NICU. 

Methods: 140 babies admitted to the NICU, meeting the selection criteria (gestational age less than 32 

weeks or weight less than 1500 grams) were included in the study. The required data for the Crib-II 

tool (gender, gestational age, birth weight, initial temperature of the baby, and base excess) were 

collected and analyzed using SPSS software version 23. 

Results: In this study, 45% (63 infants) were female and 55% (77 infants) were male, with a mortality 

rate of 30.7%. The average gestational age was 30.17±2.14 weeks, the average birth weight was 

1856.52±583.18 grams, the average initial rectal temperature was 36.92±0.52 °C, the average base 

excess was -8.54±7.09 mmol/L, the average Crib-II score was 5.15±4.43, and the area under the roc 

curve with a cut point of 6.5 was 0.96. Also, the sensitivity, specificity, positive predictive value, 

negative predictive value, positive likelihood ratio, and negative likelihood ratio were 96%, 93%, 

98%, 95%, 97%, 46.5, and 0.07, respectively. 

Conclusion: Based on our observations in this study, the Crib-II index has a high value in predicting 

the mortality of premature babies. It was able to correctly predict 96% of the deaths of premature 

babies, which indicates the high value of this index. 
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1- INTRODUCTION 

Birth weight and gestational age are 

one of the important indicators for 

evaluating the growth and health of a baby 

at birth, the birth weight of 2500-4000 

grams is in the normal range, and the birth 

weight of 1500-2500 grams is in the low 

weight range, and the birth weight less 

than 1500 grams is in the range of very 

low birth weight, the normal gestational 

age is between 38 and 42 weeks, and less 

than 37 weeks is premature birth (1). 

Compared to babies whose birth weight is 

normal (2500 grams or more), the 

probability of death of babies with low 

birth weight (less than 2500 grams at birth) 

is 40 times higher and the probability of 

death of very low birth weight babies is 

200 times higher (2). The cause of 

prematurity is still not well understood (3); 

however, multiple maternal, fetal, and 

placental factors may contribute to preterm 

birth (4). 

Despite recent advances in neonatal 

intensive care medicine, prematurity 

remains the leading cause of death in 

newborns (5). Due to the improvement of 

prenatal care in recent years, infant 

mortality has decreased significantly. 

However, the mortality rate among 

premature infants is still high (the 

mortality rate for infants born at 24-29 

weeks of gestation was 70-220 per 1,000 

live births) (6, 7). It is worth mentioning 

that the infant mortality rate increases with 

the decrease in birth weight and gestational 

age (6). 

Birth weight and gestational age are used 

to predict mortality and other 

complications, although it is difficult to 

predict mortality and complications only 

by these two parameters. The death of 

premature babies depends on birth weight, 

gestational age, and other factors. It 

depends on perinatal factors and the 

physiological conditions of each baby (8); 

therefore, scoring systems are needed to 

assess the risk of adverse outcomes for 

each premature infant. Neonatal scoring 

systems estimate the probability of 

mortality and morbidity of a particular 

infant and can identify high-risk infants for 

special interventions (9, 10). Different 

scoring systems predict the death risk of 

premature babies, such as SNAP, SNAP-

II, SNAPPE-II (10-12), Crib, Crib-II (13-

15), each of which has different sensitivity 

and characteristics (16). 

The drawbacks of these scoring systems 

are the complexity of the large number of 

variables and the collection of data in the 

first 24 hours of life (17). Crib II has an 

advantage over other scoring systems, and 

that is the way of collecting information in 

the first hours of life with only 5 variables 

(gender, weight, gestational age, 

temperature, base excess) (8). 

CRIB-II has not yet been adopted in Iran, 

so information on its reliability and 

applicability in local settings is lacking. 

This study aims to evaluate the CRIB-II in 

predicting neonatal mortality in Taleghani 

Arak Hospital, which when combined with 

physicians' judgment, will lead to a better 

outcome by prioritizing care for at-risk 

infants. 

2- MATERIALS AND METHODS 

2-1. Design and population 

In this study Cohort type, Premature 

babies hospitalized in the NICU of 

Taleghani Arak Hospital with gestational 

age of less than 32 weeks or weight of less 

than 1500 grams were included in the 

study and until discharge from the NICU 

or in case of death in the NICU were 

followed- up and the final outcome of the 

babies (alive/dead) were recorded. 

2-2. Procedure 

All the infants studied were evaluated 

based on the Crib-II scoring system and 

the Crib-II score was determined for each 

infant, so that the five variables that make 

up the Crib-II, i.e., sex, birth weight, 

gestational age, initial temperature of the 
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infant, and base excess, were assessed as 

follows. 

Gestational age was determined based on 

the first day of the mother's last menstrual 

period or an ultrasound performed before 

the 20th week of pregnancy or the Ballard 

criteria. Birth weight was measured using 

a digital scale. Base excess was 

determined based on arterial blood gas 

analysis, initial body temperature using a 

rectal mercury thermometer, and the sex of 

the baby was determined based on the 

phenotype of the newborn's reproductive 

system. All the criteria required in the 

study were registered and the final score of 

Crib-II was calculated for them.  

2-3. Data analysis 

The data was entered and analyzed using 

SPSS software version 23. The area under 

the ROC curve was used to evaluate and 

compare the results of predicting mortality. 

Accuracy, sensitivity, specificity, positive 

predictive value, negative predictive value, 

positive likelihood ratio, and negative 

likelihood ratio were calculated using the 

2x2 table, considering mortality as the 

gold standard. In all cases, 0.05 was 

considered as the level of significance. 

3- RESULTS 

Based on Table 1, a total of 140 

babies were examined in this study, of 

which (45%) 63 were female and (55%) 77 

were male. 97 infants (69.30%) survived 

and were discharged from the hospital and 

43 infants (30.70%) died in the hospital. 

The average gestational age, average birth 

weight, average body temperature and 

average base excess (based on the results 

of arterial blood gas analysis) in dead 

infants were significantly lower than those 

in infants who survived. 

 

Table-1: Mean and standard deviation of variables studied in infants by outcome 

Variable Outcome Minimum Maximum Mean 
Standard 

deviation 
P-value 

Gestational age 

(weak) 

Alive (97) 28 32 31.21 0.99 
0.0001 

Dead (43) 24 32 27.84 2.24 

birth weight 

(gram) 

Alive (97) 1190.00 3000.00 2086.00 455.36 
0.0001 

Dead (43) 700.00 2800.00 1338.86 505.60 

Initial 

temperature (°C) 

Alive (97) 36 38 36.95 0.20 
0.02 

Dead (43) 35.90 39.50 36.86 0.89 

Base excess 

(Mmol/l) 

Alive (97) -17.50 1.90 -5.04 3.50 
0.0001 

Dead (43) -29.00 4.20 -16.04 6.80 

 

Using the ROC curve diagram, the cut-off 

point of 6.5 with 93% sensitivity and 98% 

specificity was determined for the Crib-II 

score, and using the cut-off point, the 

outcome of death/life of infants was 

predicted. Crib-II score above 6.5 was 

considered as a predictor of infant death. 

In the ROC curve, the higher the AUC, the 

better the model has performed in 

diagnosing diseased and healthy patients 

(18). Therefore, based on Fig. 1, Crib-II 

with the area under the curve of 0.96 has 

performed well in determining the correct 

prediction of the mortality of premature 

babies. 

The outcome predicted by the Crib-II tool 

compared to the actual outcome of the 

newborns was reported in Table 2. 

Crib-II score was positive in 42 patients 

and negative in 98 cases. Among the 42 

positive patients, 40 patients died and 2 

patients survived. 
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Fig. 1: ROC curve for prediction of mortality by CRIB-II 
 

Table-2: CRIB Score status and mortality 

CRIB-II score status 
Mortality of Patient 

Total 
Yes No 

Positive 40 (TP) 2 (FP) 42 

Negative 3 (FN) 95 (TN) 98 

Total 43 97 140 

TP: True Positive / FP: False Positive / TN: True Negative / FN: False negative 
 

Among the 98 patients whose Crib-II 

scores were negative, 95 patients survived 

and 3 patients died. Of the 43 patients who 

died, 40 patients had a positive Crib-II 

score and 3 patients had a negative Crib-II 

score. With these interpretations, based on 

Table 3, Crib-II in our study has a 

sensitivity of 93%, a specificity of 98%, a 

positive predictive value of 95%, a 

negative predictive value of 97%, a 

positive likelihood ratio of 46.5, and a 

negative likelihood ratio of 0.07. It also 

has a diagnostic accuracy of 96%. 

 

Table-3: The diagnostic accuracy of crib-II score 

Diagnostic Accuracy Formula Percentage/ Value 

Accuracy (TP + TN) / pop 96% 

Sensitivity TP / (TP + FN) 93% 

Specificity TN / (FP + TN) 98% 

Positive predictive value TP / (TP + FP) 95% 

Negative predictive value TN / (FN + TN) 97% 

Positive likelihood ratio Sensitivity/(1- Specificity) 45.6 

Negative likelihood ratio (1- Sensitivity)/ Specificity 0.07 
 

4- DISCUSSION 

Several groups of infants are high-

risk. These include infants below the 10th 

percentile, infants with intrauterine growth 

restriction, gestational age below 37 

weeks, large-for-gestational-age infants, 

small-for-gestational-age infants, infants 

with sepsis, and children of mothers with 
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Eclampsia, Chorioamnionitis, or Diabetes 

(19-21). Infant mortality is an important 

parameter in measuring the efficiency of 

some health systems of the country. 

Likewise, if with some neonatal scoring 

systems, even at admission, we can 

categorize some infants as having a high 

chance of death, this can help us in 

providing and allocating more specialized 

care to these infants and ultimately may 

reduce morbidity and mortality. There are 

several scoring systems to assess the 

severity of disease, its outcome, and 

neonatal mortality (10). These scoring 

systems should have features such as easy 

to use; all parameters be filled easily, if it 

will be having more invasive parameters 

then its applicability will be affected. In 

addition to these, the next important 

parameter is its ability to predict mortality 

and morbidities. Currently, good predictive 

values of Crib-II have been found in the 

neonatal intensive care unit (14, 22). That's 

why we used the Crib-II scoring system. 

In a study to investigate the accuracy of 

Crib-II for predicting mortality of 

Severely-ill Preterm Neonates, 200 infants 

who met the selection criteria (gestational 

age 26 to 34 weeks and admitted to the 

neonatal intensive care unit during the first 

12 hours of life) were examined. They 

stated that Crib-II has a sensitivity of 

77.7%, a specificity of 65.4%, a positive 

predictive value of 64.8%, and a negative 

predictive value of 78.2% (23). Also in 

2022, Sadia Qasim et al. conducted a study 

on 240 premature babies born before the 

32nd week of pregnancy with a birth 

weight of 600 to 1500 grams to target the 

predictive power of the Crib-II in 

premature babies and found that the Crib-

II has sensitivity, specificity, positive 

predictive value, and negative predictive 

value of 92.68%, 94.94%, 90.48%, and 

96.15%, respectively (24). Abdul Rehman 

and Muhammad Haroon Hamid in a study 

entitled the accuracy of the Crib-II score in 

predicting mortality in very premature 

babies included 145 premature babies and 

stated that the Crib-II has an area under the 

receiver operating characteristic curve of 

0.84, the accuracy was 84.14%. The 

sensitivity in their findings was 84.91%, 

specificity was 83.70%, positive predictive 

value was 75%, and negative predictive 

value was 90.58% (25). 

Although in the mentioned studies as well 

as our study, Crib-II has a high value in 

predicting the mortality of premature 

babies, there are studies who have 

evaluated the Crib-II index at a lower level 

than other indices. In the study by Baumer 

et al., from 1991 to 2006, 1485 infants 

were examined. In this study, based on 

AUC, Crib (82%), Gestational age (71%), 

and Crib-II (69%) of infant death cases 

were predicted. Despite there being no 

significant difference between the 

indicators, Crib-II had a lower value than 

other indicators. Although no specific 

reason has been given to justify these 

observations, the authors have considered 

it necessary to conduct more studies (26). 

In a study to investigate the value of crib-II 

in predicting the mortality rate of 

premature babies compared to their birth 

weight and gestational age, 97 babies were 

examined and the area under the rock 

curve for birth weight, gestational age and 

crib-II was almost equal and the results of 

this study show that crib-II has no more 

power than gestational age and birth 

weight in predicting the death rate of 

premature babies (27). 

Also, Masoumeh Mohkam et al., in their 

study of published in 2010, comparing 

newborn scoring systems (Crib, Crib II, 

Snap, Snap II and Snap-pe) state that Crib-

II has the lowest accuracy amongst the 

tools (67.1% compared to Snap (92.8%) 

and Crib (84.4%)) (16). While Gagliardi et 

al., in their study comparing Crib, Crib-II, 

and SNAPPE-II by measuring the area 

under the receiver operating characteristic 

curve (AUC) state that Crib and Crib-II are 
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better discriminated than SNAPPE-II 

(AUC 0.90 and 0.91 against 0.84)(28).  

In the study carried out by us, the Crib-II 

scoring system was used to predict the 

mortality of premature babies hospitalized 

in intensive care with a gestational age less 

than 32 weeks or birth weight less than 

1500 grams.  

The strength of the present study was that 

all the variables examined in this scoring 

system are routinely measured in all 

infants included in the study, and we did 

not need any further intervention for this 

study. 

5- CONCLUSION  

Based on our observations in this 

study, the Crib-II index has a high value in 

predicting the mortality of premature 

babies. It was able to correctly predict 96% 

of the mortality of premature babies, 

which indicates the high value of this 

index. Because predicting the mortality of 

premature babies (gestational age less than 

32 weeks or weight less than 1500 grams) 

is of great importance in carrying out 

therapeutic interventions, Crib-II is a 

reliable tool in predicting the mortality of 

newborns and stratifying them in 

prioritizing therapeutic interventions, 

especially in low-income areas. 
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