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INTRODUCTION
Respiratory morbidities are the most common cause of neonatal 

[1]admissions in NICU.  The overall prevalence of respiratory 
morbidities is 7 -8% among live births and respiratory problems are 

[2, 3]responsible for about 20% of neonatal mortality.  The respiratory 
morbidity is due to pulmonary causes in 80% – 85% of cases while 

(2)remaining 15% - 20% cases are due to extra-pulmonary causes.  
Common pulmonary causes include Hyaline membrane disease 
(HMD), Transient tachypnea of newborn (TTN), Congenital 
pneumonia, Aspiration syndromes, Pneumothorax & air leaks, 

(2)Pulmonary edema and pulmonary hemorrhage.  The causes and risk 
factors affecting lung adaptation and thus leading to respiratory 
distress may be different in late term gestation than in early term 

[3, 4]gestation.  The present study was planned to nd the frequency of 
respiratory morbidity at different gestational age at our centre and to 
nd whether the risk factors for respiratory morbidity vary at different 
gestational age.

MATERIALS & METHODS:
Study setting, design & duration: this was a hospital based cross 
sectional observational study conducted among neonates admitted in 
SNCU of tertiary care centre. The study was conducted over a period of 
one and half year. Ethical clearance was obtained from institutional 
ethical committee. Written informed consent was taken from the 
parent of neonate.

Inclusion & exclusion criteria: study subjects: the study included all 
neonates having onset of respiratory distress within 72 hours of birth. 
Diagnosis of respiratory distress was based on presence of any two of 
the following feature: (1) Tachypnea (Respiratory rate > 60 / min), (2) 

[1]Intercostal / subcostal retraction / Nasal aring (3) Grunting .  

Neonates were excluded if they were: referred from other hospital, < 
500 Gm or < 25 week gestation, had major congenital malformation or 
whose parents didn't give consent.

Data collection: 
The enrolled neonates were divided into 3 groups based on their 
gestational age. Group I: Early preterm i.e. < 34 weeks gestational age.
Group II: Late preterm babies i.e. Gestational age between 34 0/7 to 36 
6/7 weeks. Group III: Term babies i.e. Gestational age between 37 0/7 

to 41 6/7.

A detailed proforma was lled up regarding maternal, neonatal & 
delivery information. Maternal information included age, socio 
economic status, pre pregnancy weight, parity status, booked/ un-
booked pregnancy, number of antenatal visits, presence of gestational 
diabetes, any systemic illness, maternal hemoglobin (Hb) and WBC 
count at the time of delivery was noted. 

Pregnancy related / obstetric information included mode of delivery, 
type of liquor, intra-partum events such as premature rupture of 
membrane (PROM), cord prolapse, abruptio placentae, placenta 
previa and foul smelling liquor.

Neonatal information included gestational age, birth weight, gender, 
weight for gestation, APGAR score, multiple gestation, age at onset of 
respiratory symptoms, severity of respiratory distress at admission. 
Gestational age was estimated based on rst day of last menstrual 
period (LMP). When LMP was not known gestational age was 
estimated by modied Ballard score. Severity of respiratory distress 
was assessed by Silverman Anderson score or Downe's score for 

[1]preterm and term babies respectively. 

All the babies were subjected to baseline investigation like complete 
blood count (CBC), C reactive protein (CRP),X Ray chest, blood 
culture at admission as per the unit policy. Arterial blood gas (ABG) 
analysis was done within one hour of admission. Further investigations 
were done based on clinical condition.

The most likely etiological diagnosis for cause of respiratory distress 
was made based on history, clinical and radiological nding. 
Treatment was given as per standard protocols.

Sample size estimation: considering 10% prevalence of respiratory 
[5]distress  with allowable error of 5%, sample size of 138 was 

determined. However 150 babies were recruited and analyzed during 
study period.

Statistical analysis: Data were entered in Excel sheet and analyzed 
using Open Epi software. Qualitative data were represented by 
percentages and proportions. Statistical signicance was determined 
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by using Pearson's Chi- square test or Fisher's exact test as appropriate. 
Quantitative data were represented by mean with standard deviation 
and Statistical signicance was determined by using Annova test for 3 
groups. Level of signicance was set at p value < 0.05.

Results:
Total 150 neonates having respiratory morbidity were included in the 
study. The point prevalence of respiratory morbidity was 35%, 29% 
and 25% for group I, II & III respectively. (gure 1)

Figure 1: Study Group Enrollment

The common causes for respiratory morbidity noted in our study were 
HMD (27%), TTN (17%), Perinatal Asphyxia (17%), MAS (13%) and 
congenital Pneumonia (9%). The remaining 10 – 15% causes noted 
were CHD (3%), Congenital Diaphragmatic hernia (1%), Tracheo 
esophageal stula (3%), Early onset sepsis (6%). 

Table 1: Neonatal factors comparison

*P1:pvalues between early and late preterm groups.P2:p values 
between late preterm and term groups.P3:p values between term and 
early preterm groups.

Table 1. Neonatal factors were compared between three groups.  A 

statistically signicant association for occurrence of respiratory 
morbidity was found between lower gestational age (p < 0.001) and 
lower birth weight (p < 0.001).Intergroup comparison was suggestive 
of inverse relationship of respiratory morbidity with gestational age 
(p p p < 0.001) and birth weight  (p p p < 0.001).1, 2,  3 1, 2,  3 

Also in our study SGA neonates were signicantly found to have 
respiratory morbidity as compared to AGA neonates (p < 0.0001). 
Intergroup comparison showed late preterm SGA had signicant 
association with respiratory morbidity as compared to term SGA (p < 
0.0001) and term SGA (p < 0.001) had signicant association with 
respiratory morbidity as compared to early preterm SGA neonates.

Gender comparison showed male sex as a signicant risk factor for 
respiratory morbidity (p = 0.043). Intergroup comparison showed term 
babies with male gender was signicantly associated with respiratory 
morbidity as compared to preterm male babies. (66% v/s 44% ,p = 
0.019).

Low APGAR score was signicant risk factor for respiratory 
morbidity in our study (0.0033).Intergroup comparison showed late 
preterm and term babies with low APGAR score was signicant risk 
factor for respiratory morbidity as compared to early preterm group.

Table 2. Maternal factor comparison 

Table 2: Young maternal age (< 20 year) was signicantly associated 
with respiratory morbidity in late preterm neonates as compared to 
early preterm or term group. Maternal gestational diabetes was 
signicantly associated with respiratory morbidity (p 0.04).

No statistically signicant association was found between maternal 
parity, maternal pre-pregnancy weight and maternal systemic illness 
other than gestational diabetes with respiratory morbidity in all three 
groups. Majority of the pregnancy was booked and had adequate 
antenatal visits in our study. 

Table 3: Pregnancy complication & Obstetric intervention 
comparison
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Variable Group I
N=57

Group II
N=40

Group III
N=53

P value P1 P2 P 3

Gestational age( in weeks)
Mean (S.D.) 30.46 

(1.46)
34.96 
(0.98)

38.41
(0.98)

< 0.
001

< 0.
001

< 0.
001

< 0.
001

Birth weight (in Kg)
Mean (s.D.) 1.20

(0.19)
1.68 
(0.22)

2.69
(0.49)

< 0.
001

< 0.
001

< 0.
001

< 0.
001

SGA n (%) 18
(32)

12 
(30)

26
(49)

< 0.
0001

0.
68

< 0.
0001

< 0.
001

Male gender 
n(%)

25
(44)

25 
(63)

35
(66)

0.
043

0.
07

0.
72

0.
019

Low APGAR 
score n(%)

6
(11)

5
(13)

19
(36)

0.
0033

0.
46

0.
005

0.
0008

Variable Group I
N=57

Group II
N=40

Group III
N=53

P value

Maternal age (in years) n (%)
< 20 5 (9) 15 (38) 5 (9) 0.00028
21 – 30 46 (81) 17 (42) 38 (72)
  >30 6 (10) 8 (20) 10 (19)
Prepregnancy 
weight mean (S.D.)

54.70 (5.30) 55.65 (6.20) 54.38 (8.13) 0.8

Parity  >= 2
n (%)

40 (70) 28 (70) 38 (72) 0.9

Booked pregnancy. 
n(%)

53 (93) 38 (95) 52 (98) 0.19

Antinatal visits >= 
4 n(%)

46 (81) 37 (92) 46 (87) 0.48

Maternal systemic illness n(%)
Gestational 
diabetes

1 (2) 3 (7) 7 (13) 0.04

Asthma 6 (11) 2 (5) 2 (4) 0.13
HIV 3 (5) 0 1 (2) 0.6
Heart disease 2 (4) 1 (2) 0 0.3
Seizure disorder 2 (4) 0 0 0.32

Variable Group I
n=57 n (%)

Group II
n=40 n (%)

Group III
n=53 n (%)

P value

Pregnancy induced 
hypertension

10 (18) 14 (35) 6 (11) 0.01

Eclampsia 5 (9) 7 (18) 8 (15) 0.14
Abruptio placenta 8 (14) 2 (5) 4 (8) 0.28
Placenta previa 10 (18) 3 (8) 1 (2) 0.02
Cord prolapse 2 (4) 3 (8) 10 (19) 0.02
PROM > 24 hour  12 (21) 7 (18) 2 (4) 0.03
Multiple pregnancy 11 (19) 3 (8) 6 (11) 0.21
Meconium stained 
liquor

2 (4) 2 (5) 20 (38) < 0.001

Mode of delivery
Vaginal delivery 25 (44) 4 (10) 23 (43) 0.0006
Cesarean section  
delivery       

32 (56) 36 (90) 30 (57)
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Table 3: Pregnancy complication & obstetric intervention factor 
analysis showed PIH (p =0.01), Placenta previa (p =0.02), Cord 
Prolapse (p =0.02), PROM > 24 hour (p =0.03), MSL (p <0.001) and 
LSCS delivery (p = 0.01) as signicant risk factors for respiratory 
morbidity. 

DISCUSSION: 
The present study was done to evaluate various perinatal factors 
associated with respiratory distress in early preterm, late preterm & 
term neonates. Out of 150 neonates admitted with respiratory distress 
35% were early preterm, 29% late preterm and 25% were term babies.
Our analysis of neonatal factors showed signicant association of 
respiratory morbidity with early gestation, lower birth weight, male 

[6]gender and SGA neonates. The study done by V condo et al , J Wang 
[7] [8]et al , A Baseer et al  noted an inverse relationship of respiratory 

morbidity with gestational age and birth weight. A little different 
nding of bimodal incidence pattern by gestational age with a peak 
incidence at late preterm gestation then declining slightly at 37 weeks 
and rising again at >= 39 weeks gestation was observed by A 

[4]Mehrabadi et al . The occurrence of respiratory distress in early 
preterm babies is due to surfactant deciency while in late preterm 
babies who are born in the late saccular stage of development have 
deciency of surfactant as well as immature anti-oxidant system. The 
immature lung structure leads to delayed intrapulmonary uid 
absorption, surfactant inefciency and inefcient gas exchange. 
[6,9,10]This explains the higher incidence of respiratory morbidity in 

[6]neonates of lower gestational age as maturity of fetal lung is slower. 

Male gender was observed to be a signicant risk factor for respiratory 
[4, 6, 11]morbidity by different studies.  This has been explained due to 

effect of male hormone androgen which delays fetal lung maturation 
by delaying development of type II alveolar cells. The androgens also 

[6,12]delays the release of surfactant. 

The association of late preterm SGA and term SGA with respiratory 
[6] [4]morbidity was observed by V Condo et al  and A Mehrabadi et al  

which is similar to our nding. The intrauterine stress which the SGA 
babies are subjected to may be the reason. 

Low APGAR score is suggestive of perinatal asphyxia. The resultant 
hypoxia leads to respiratory center inhibition resulting in respiratory 

[6]distress.  Our study found association of respiratory distress with 
term babies having low APGAR score. Similar observation was made 

[4]by A mehrabadi et al too. 

Amongst maternal factors a signicant association was found between 
late gestation respiratory morbidity with young maternal age (< 20 
years) and gestational diabetes in our study. Some of the studies 
reported advanced maternal age (> 30 years) associated with late 

[8,14]gestation RDS , some have reported young maternal age (< 20 
[4]years) associated with early gestation RDS  while some have reported 

no such inuence of maternal age with occurrence of respiratory 
[6,11,14]morbidity at any gestational age.  It is likely that factors other than 

direct effect of maternal age may be the reason for respiratory 
morbidities in these babies. Consistent to our nding of association of 
maternal gestational diabetes with respiratory morbidity in late 

[4,6,13]preterm & term babies has been noted by other studies.  Similar to 
other studies we didn't found association of other maternal factors like 
pre-pregnancy weight, parity or multiple gestation with respiratory 

[6,7,15]morbidity risk at different gestation.  

Amongst the pregnancy complication our study found PIH, MSL and 
cord prolapse to be associated with respiratory morbidity in late 
preterm and term neonates which is consistent to the previous ndings. 
[4,6,7,8] The possible explanation for this association is increased 
susceptibility of fetal central nervous system to serious compromise 

[4,16,17]leading to encephalopathy at later gestation.  Early gestation 
respiratory morbidity was associated with PROM and placenta previa 

[7] [13]in our study. J Wang et al  and Aynelam et al  made similar 
observation with PROM and early gestation RDS. However no such 

[7,14]association was found between placenta previa with RDS.  

Babies born via cesarean section have been consistently found at 
[5, 6, 18]increased risk of developing respiratory morbidity in most studies.  

Late preterm cesarean delivered babies were found to be at increased 
risk of RDS as compared to early gestational babies in most studies. 
[4,6,7,19] Similar nding was observed in our study. Cesarean section 
inuence in causing respiratory morbidity is due to multiple factors 
like lung uid retention, less surfactant secretion, insufcient 

activation of sympathetic nervous system, exposing neonates to 
[7]increased risk of developing RDS. 

Our study included neonates of different gestational age. Limited data 
available in Indian literature about comparison of perinatal factors in 
causing respiratory morbidity at different gestation. So our study can 
help in generating data for further research taking Indian population 
into consideration. The limitation of our study includes of being 
hospital based study with relatively small sample size. We would also 
like to recommend further studies involving neonates of different 
gestational age with denominator as neonates of different gestational 
age without respiratory distress.

CONCLUSION
Early and late gestation respiratory morbidity differs in term of 
potential perinatal factors. The gestational age and birth weight shows 
an inverse relationship with occurrence of RDS. Risk factors such as 
PROM, placenta previa with early term; SGA babies, PIH and young 
maternal age with late preterm while male gender, gestational diabetes 
mellitus, MSL and cord prolapse were signicantly associated with 
term gestation respiratory morbidity. 
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