
 

                                                               International Journal of Contemporary Pediatrics | January 2022 | Vol 9 | Issue 1    Page 53 

International Journal of Contemporary Pediatrics 

Shivaramakrishnababji N et al. Int J Contemp Pediatr. 2022 Jan;9(1):53-57 

http://www.ijpediatrics.com 

 

 pISSN 2349-3283 | eISSN 2349-3291 

 

Original Research Article 

Validation of modified sick neonatal score, a simple clinical score for 

assessment of severity of illness and outcome in new-borns for resource 

poor settings 

N. Shivaramakrishna Babji1, Cheruku Rajesh1, Aparajitha Mekala2*, Bharathi Rani Siddani3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The number of neonatal deaths in India is about 25% of the 

total neonatal deaths worldwide, which accounts for 1 

million neonatal deaths every year.1 The Neonatal 

mortality rate (NMR) in urban India with good tertiary care 

centers is 15, while in rural India with smaller hospitals, 

Special newborn care units (SNCU) is 31 per 1000 live 

births.2 Thus, there is obvious discrepancy between the 

twoareas.3 To bring down neonatal mortality, we need to 

improve the care of newborn in rural areas of India with 

resource poor settings. 

Neonatal disease severity scoring systems help in making 

standardized comparison between performances among 

different units, i. e., well-equipped centers in urban areas 

and resource poor settings in rural areas.3 They also help in 

assessing the prognosis, which is especially useful for 

prioritizing care in resource poor settings more commonly 

in rural areas and in early referral of sick neonates which 
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cannot be managed in peripheries.4 There are several 

scoring systems like Clinical risk index for babies (CRIB), 

CRIB 2, Score for neonatal acute physiology (SNAP), 

Score for neonatal acute physiology-perinatal extension 

(SNAPPE), SNAP 2, SNAP-PE2, Neurobiological risk 

score (NBRS), Neonatal mortality prognosis index 

(NMPI) which were evaluated. Currently evaluated 

scoring systems predominantly depend on investigations 

like pH, pO2/FiO2 ratio, and base excess making them 

unsuitable for resource limited settings.5  

Neonatal therapeutic intervention scoring system (NTISS) 

is based on the treatment received by the newborns 

admitted in Neonatal intensive care units, which varies 

depending on the unit policy and does not help in assessing 

prognosis of individual babies admitted.5,6  

Though Sick neonatal score (SNS), Extended sick neonatal 

score (ESNS) are very effective scoring systems, the 

accurate measurement of non-invasive blood pressure in 

neonates requires advanced equipment. This may not be 

readily available at resource-restricted settings.  

An ideal scoring system should be easy to use with ability 

to apply at admission, should   reliably predict mortality 

among neonates.7,8 Mansoor et al devised a score named 

Modified sick neonatal score (MSNS) based on eight 

routinely measured variables in NICUs namely respiratory 

effort, heart rate, axillary temperature, capillary refill time. 

random blood sugar, pulse oximeter saturation, gestational 

age and birth weight.3 This score was essentially a 

modification of another validated scoring system, SNS 

with 7 parameters.3 MSNS score was evaluated for 

prognostication at SNCU of one district and was found to 

be promising. We tried to validate this score in a tertiary 

care center in Telangana.  

Aim and objectives 

The aim and objective of this study were (a) to validate 

MSNS in neonates admitted in NICU; (b) to correlate total 

score with the outcome; and (c) to correlate each variable 

in the score with the outcome. 

METHODS 

This cross-sectional study was done in NICU of Mamata 

Medical College and Hospital from 01 January 2020 to 01 

January 2021 (1 year). Institutional Ethics Committee 

approved the study.  

All the neonates admitted in NICU during study period 

were included in the study. Convenient sampling was used 

in this study.  Refusal of consent by parents, newborns 

with surgical conditions and syndromes were excluded 

from the study. Newborns referred to higher centers and 

discharged against medical advice were also excluded 

from the study.  

Demographic details, gestational age, gender, birth weight, 

important clinical findings with investigations and 

diagnosis were recorded in the semi-structured proforma. 

The parameters required for the score were recorded as 

part of newborn assessment protocol in our NICU. The 

disease severity was assessed immediately at admission 

using MSNS as depicted in Table 1 and the total score was 

calculated. The final outcome was noted. 

Statistical analysis 

The data collected was coded and analyzed using SPSS 

Statistics for Windows, v21.0.  Descriptive statistics was 

used to present the important parameters recorded in the 

study.  Chi-square test was used to determine the 

association between the individual parameters and the 

outcome.  Mann-Whitney U test was used to compare the 

score of each individual parameter in relation to the 

outcome.  Receiver operating characteristics was done to 

analyze the accuracy of a MSNS scoring system in 

predicting mortality by using the total score as the test 

variable and outcome as the event variable. The optimum 

cut-off value that was obtained from the ROC curve was 

used to calculate sensitivity, specificity, positive predictive 

value and negative predictive values.  

RESULTS 

A total of 446 neonates were admitted during study period, 

of which 46 were excluded as per exclusion criteria. Of 

400 neonates, 23. 7% were preterm and the rest were term. 

230 neonates (57.5%) were male and the rest were females.  

233 neonates (58.3%) were inborn and 167 neonates 

(41.75%) were outborn. Base line characteristics of the 

included neonates were described in Table 2. The mean 

(SD) age of neonates at the time of admission was 4.11 

(5.33) days.   

Total of 355 neonates (88.75%) were discharged, while 45 

neonates (11.25%) expired. Assessment was done for each 

individual parameter with the outcome. All the parameters 

included in the score, when found abnormal were 

significantly associated with mortality with p value being 

significant as in Table 3. The mean (SD) of the total MSNS 

scores for neonates who expired and discharged 

respectively was 9.93 (2.26) and 14.06 (1.67), the 

difference being statistically significant p value<0.0001. 

The optimum cutoff value obtained for prediction of 

mortality was 10.  

The lower the score, the higher the probability of mortality. 

For a cutoff score of ≤10, sensitivity and specificity were 

85.9% and 51.1%, respectively, in predicting mortality.  

Positive predictive value and negative predictive value 

were 93.3% and 31.5%, respectively. On ROC analysis, 

the AUC was 0.811 (95%CI:0.788-0.835), which indicates 

the prediction accuracy of 81.1% (Figure 1). 
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Table 1: Baseline characteristics of the included neonates. 

Parameters Score 0 Score 1 Score 2 

Respiratory effort Apnea or grunt 

Tachypnea (respiratory rate 

>60/min) with or without 

retractions 

Normal (respiratory 

rate 40-60/min) 

Heart rate Bradycardia or asystole Tachycardia (>160/min) Normal (100-160/min) 

Axillary temperature (°C) <36 36-36.5 36.5-37.5 

Capillary refilling time (s) >5 3-5 <3 

Random blood sugar (mg/dl) <40 40-60 >60 

SpO2 (in room air) <85 85-92 >92 

Gestational age (in weeks) <32 weeks 32 to 36 weeks+6/7 days 37 weeks and above 

Birth weight (kg) <1.5 1.5-2.49 2. 5 or above 

Table 2: Baseline characteristics of the study population. 

Parameter N % 

Gestational age   

Preterm 95 23. 7 

Term 293 73. 3 

Post term 12 3. 0 

Gender   

Male 230 57. 5 

Female 170 42. 5 

Referral   

Inborn 233 58. 3 

Referred 167 41. 7 

Birth weight (kg)   

<2.5  177 44. 3 

>2.5 223 55. 7 

Outcome   

Discharged 355 88. 7 

Expired 45 11. 3 

Table 3: Individual parameter Scores of MSNS in relation to the outcome (expired and discharged). 

MSNS parameters Score 
Discharged Expired 

P value 
N % N % 

Respiratory effort 

0 06  1.7 03 6.7 

<0.0001* 1 75  21.1 26 57.8 

2 274 77.2 16 35.5 

Heart rate 

0 01 0.3 02 4.4 

0.003* 1 44 12.4 9 20 

2 310 87.3 34 75.6 

Axillary temperature 

0 01  0.3 0 0 

0.001* 1 89  25.1 23 51.1 

2 265 74.6 22 48.9 

Capillary refilling time 

0 02 5.7 0 0 

<0.0001* 1 16 4.5 11 24.4 

2 337 94.9 34 75.5 

Random blood sugar 

0 05 1.4 5 11.1 

<0.0001* 1 86 24.2 21 46.7 

2 264 74.4 19 42.2 

SpO2 (in room air) 

0 03 0.8 13 28.9 

<0.0001* 1 34 9.6 20 44.4 

2 318 89.6 12 26.7 

Gestational age 0 12 3.4 23 51.1 <0.0001* 

Continued. 
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MSNS parameters Score 
Discharged Expired 

P value 
N % N % 

1 110 31 12 26.7 

2 233 65.6 10 22.2 

Birth weight 

0 35 9.9 25 55.6 

<0.0001* 1 106 29.9 11 24.4 

2 214 60.2 09 20 
Note: NS= not significant; *= significant. 

Table 4: Mean SD scores among discharged vs expired neonates. 

Outcome MSNS score mean (SD) P value 

Discharged 14.06 (1.67) <0.0001 

Expired 9.93 (2.26) 

Figure 1: ROC analysis for prediction of accuracy of MSNS score. 

DISCUSSION 

Scoring systems like SNAP, SNAP-II, SNAPPE, and 

SNAPPE-II are found to be useful in various settings.9-14 

SNAP score has 28 variables to score, while SNAP-II 

score is much simplified version consisting of only 6 

items.3 As even this score includes investigations like 

serum pH and pO2/FiO2 ratio making it unsuitable  for use 

in SNCU.5 SNS is an ideal primary scoring system from 

which MSNS score was devised.3 SNS was studied only in 

transported babies.15  

Ray et al devised ESNS based on SNS with parameters of 

respiratory effort, heart rate, mean BP, axillary 

temperature, capillary refill time, random blood sugar, 

pulse oximeter saturation, Moros reflex and modified 

down score.4 In their study, ESNS had better sensitivity 

and specificity to predict mortality than SNS.4 To score 

ESNS, there is requirement of mean BP which needs 

sophisticated equipment to measure.  

Hence MSNS score was devised with simple clinical 

variables which neither requires investigations nor costly 

sophisticated equipment. We tried to validate this score in 

our NICU.  

At a cutoff score ≤8, SNS had sensitivity of 58. 3% and 

specificity of 52.7%.3 MSNS had a better sensitivity 

(86.9%) and specificity (51.1%) at a cutoff score ≤10, as 

compared to the original SNS score. In ESNS study for the 

cut off score of ≤11, sensitivity was 85.9% and specificity 

was 89.8%.  

Limitation 

The small sample size was one of the limitation of this 

study. The calculation of inter observer variability was 

also not done. Further, the study being a single-center 

study needs extensive validation before implementation. 

We recommend multicentric studies involving larger 

samples studies to confirm applicability across different 

settings. 

CONCLUSION 

MSNS is easy to use, can be applied at admission. At a cut 

off score ≤10, it has good sensitivity, specificity and 
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predictive ability. Moreover, it can be applied, both in 

preterm as well as term neonates. Thus, MSNS is a better 

suited neonatal disease severity score for resource poor 

settings, SNCU in view of their admission profile and 

resource availability. 
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