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Abstract 
Background: Respiratory distress syndrome (RDS) or hyaline membrane disease (HMD) is the 
most common cause of neonatal morbidity and mortality in preterm infants. We aimed to deter-
mine the frequency of RDS among 3 groups of preterm infants and the value of some related fac-
tors. Methods: A cross-sectional, descriptive analytical investigation was carried out in the NICU 
ward of Akbarabadi Hospital (Tehran-Iran) during spring 2011. Newborns’ data were collected 
and assessed by using their hospital medical records. Seventy-three preterm infants with gesta-
tional age < 34 weeks were hospitalized in the NICU. All participants were divided into 3 groups: 
extremely preterm (<28 weeks), very preterm (28 to <32 weeks) and moderate preterm (32 to 34 
weeks). Frequency of RDS and some related factors were compared among 3 groups. Results: RDS 
was observed in 65.6% of all participants; however frequency of RDS was not different between 
three groups. An inversely correlation was found between gestational age and mortality rate (p = 
0.05). In regard to Betamethasone administration prior to birth, this interval was significantly 
longer in alive neonates in comparison to infants who died (p < 0.05). Conclusion: RDS was fre-
quent in preterm neonates with gestational age < 32 weeks. Time of Betamethasone administra-
tion prior to birth can significantly influence on neonatal mortality rate. 
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1. Introduction 
Respiratory distress syndrome (RDS) or hyaline membrane disease (HMD) is a main cause of morbidity and 
mortality in the early neonatal period. Related to the degree of prematurity, it occurs in 7% - 50% of neonates. It 
is also responsible for 30% - 40% of newborns’ hospital admission. The significant cause of RDS is deficiency 
of alveolar surfactants due to immaturity of Type II pneumocyte, resulting low compliance of lungs, alveolar 
surface tension, decreased gas exchange and a demand for high ventilatory pressures. The clinical manifestation 
of RDS includes apnea, cyanosis, grunting, inspiratory stridor, nasal flaring, poor feeding, tachypnea, retractions 
in the intercostals, subcostal, or suprasternal spaces. These signs and symptoms are present at birth or shortly 
afterwards with getting worse over the first 48 - 72 hours of infant’s life [1]-[5].  

Before 1960 oxygen therapy was the only treatment for infants born with RDS. Continuous positive airway 
pressure (CPAP) was designed in the early 1970’s and antenatal corticosteroids were introduced in 1972. After 
1990 Surfactant treatment, new ventilators and developed ventilation techniques were the last treatments which 
dramatically improved the outcomes of infants with RDS [6]. 

Preterm labor is the most common problem (7% to 10% of deliveries) lead to the neonatal death in the second 
half of pregnancy and RDS is the most common cause of neonatal morbidity and mortality in preterm infants [7] 
[8]. Many studies confirmed an inverse relationship between RDS and gestational age [9] [10]. In contrary much 
progress in perinatal care, respiratory disrtress syndrome still remains a major neonatal problem [11]. In the 
present study we aimed to determine the incidence of RDS between 3 groups of preterm infants (extremely, very 
and moderate) then we assessed the value of some related factors.  

2. Method and Material 
A cross sectional, descriptive analytical investigation was performed at the NICU ward of Akbarabadi Hospital; 
a tertiary referral center and also one of the teaching hospitals affiliated to Iran University of Medical Sciences 
(Tehran-Iran) during spring 2011.  

Infants with gestational age ≤ 34 weeks who admitted to the NICU for at least a day due to RDS from April 1, 
2011 to June 31, 2011 entered the study. Exclusion criteria were missing data, congenital malformation and 
RDS accompanied by other complications. The charts of all infants were studied by using their hospital medical 
records and newborns’ data were collected. The basic information including sex, weight, height, head and chest 
circumference, history of RDS, treatment (mechanical ventilation), prevention (betamethasone administration 
prior birth), complications (mortality) and some para clinical data (cranial ultrasound finding) were gathered and 
recorded in some check lists. RDS diagnosis had been established based on clinical symptoms and chest X-ray 
findings. To determine the association between RDS and mother’s preeclampsia, simultaneously we assessed 
maternal obstetric medical records. All preterm subjects were divided into 3 groups based on WHO identifica-
tion [12]; extremely preterm (<28 weeks), very preterm (28 to <32 weeks) and moderate preterm (32 to 34 
weeks). Finally we compared frequency of RDS among 3 groups and evaluated correlations between some re-
lated factors, as well. The software package SPSS version 19 was used to perform the statistical analysis. The 
Student’s T test, Chi Square and Mann-Whitney analysis were applied where applicable. With the proposed 
sample size of 78, the study had a power of 80%. The level of significant was considered p < 0.05.  

Patients’ data were considered secret and as no intervention was carried out in our study, we did not ask for 
patients consent. Ethics approval for the study was obtained from the institutional review board of Iran Univer-
sity of Medical Sciences.  

3. Result 
Of 78 NICU admitted preterm neonates (≤34 weeks), 5 newborns were excluded due to missing data, severe 
cardiac congenital anomalies, RDS accompanied by sepsis and meconium aspiration syndrome. The target pop-
ulation consisted of 73 preterm neonates of three groups (extremely preterm, very preterm and moderate pre-
term). Mothers of 7 neonates (9.58%) had preeclampsia. Cranial ultrasound had been performed for 24 cases. 
All demographic data are shown in Table 1.  

A positive relationship was seen between anthropometric measurements and gestational age. Of all partici-
pants, 42 cases (65.6%) with mean birth weight 1464.7619 ± 478.05622 gram suffered from RDS. Although no 
significant correlations were seen among 3 groups’ gestational age and RDS (p = 0.207), this syndrome was  
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Table 1. Demographic characteristics of all participants. 

Variables n (%) 

Type of delivery  
C/S 40 (54.5) 

NVD 33 (45.5) 

Sex  
Male 45 (61.9) 

Female 28 (38.1) 

Weight  
<1000 12 (16.4) 

1000 - 1500 38 (52.5) 

>1500 22 (30.1) 

G/age  
<28 week 13 (17.8) 

28 - 32 week 38 (52.1) 

32 - 34 week 22 (30.1) 

Mechanical ventilation  
No 48 (56.9) 

Yes 25 (43.1) 

Mother’s preeclamsia 7 (9.58) 

Cranial ultrasound  
Normal 24 

Abnormal 2 

 
Table 2. Comparison of factors between 3 groups. 

Age Weight 
Mean ± SD gr 

HC 
Mean ± SD Cm 

CC 
Mean ± SD Cm 

Length 
Mean ± SD Cm 

RDS 
n (%) 

Mortality 
n (%) 

Duration of hospitalization 
Mean ± SD (days) 

<28 week 1020 ± 238.88 25.77 ± 1.69 22.27 ± 2.41 36.54 ± 2.54 8
13

(61) 
10
13

(76) 27 ± 20.99 

28 - 32 week 1421.57 ± 257.5 28.10 ± 10.71 24.75 ± 2.25 40.49 ± 3.65 24
38

(63) 
13
38

(34) 13.71 ± 11.86 

32 - 34 week 2049.09 ± 326.25 30.97 ± 1.16 27.9 ± 1.70 46.52 ± 2.66 10
22

(45) 
3
22

(13) 13.33 ± 8.30 

P value 0.00* 0.00* 0.00* 0.00* 0.207 0.05* 0.122 

HC: head circumference, CC: Chest circumference. 
 

more frequent in two groups with gestational age < 32 weeks than neonates with gestational age 32 - 34 weeks 
(61% - 63% vs. 45%). An inversely significant correlation was observed between gestational age and mortality 
rate (p = 0.05, r = 0.01); 76.9% of extremely preterm neonates died in neonatal period. No relationship was 
found between RDS and sex or birth weight of neonates (p = 0.317, 0.065). Neonatal mortality did not differ 
among 2 genders (male; 56.5%, female 43.5%, p value = 0.137), as well. Although extremely preterm neonates 
had longer hospitalization period in compare to those in other groups, this difference was not significant (p value 
= 0.122) (Table 2). In regard to single dose Betamethasone administration in admission time prior to child birth, 
there was no statistically significant difference between healthy neonates and cases with RDS (17.56 ± 30.57 vs. 
22.44 ± 41.17 hours; p value = 0.676). On the other hand interval between corticosteroids administration and 
birth was significantly longer in alive neonates in compare to infants who died (27.92 ± 46.42, 9.35 ± 11.98 
hours, p = 0.048). No correlation was also found between time of Betametasone administration and need for 
mechanical ventilation (p value = 0.286). The correlation between preeclampsia and RDS was not statistically 
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significant (p = 0.38). Mann-Whitney Test also showed no association between abnormal brain finding via ul-
trasound examination and gestational age (p value = 0.067). 

4. Discussion 
As the majority of RDS cases occur in preterm infants, obstetric and neonatal strategies are needed to prevent 
premature delivery and its related morbidity and mortality [1]. In the present study we have reviewed the inci-
dence of respiratory distress in preterm infants. Based on our results 65.6% of population study had history of 
RDS which is higher than that were reported by previous studies. Zhang pointed to 50% as the incidence of RDS 
in preterm infants born before 30 weeks of gestation [4]. Khattab also reported Respiratory distress syndrome in 
30% - 40% as the cause of admission in the neonatal period [3]. RDS was also shown in 23% of neonates ad-
mitted to the NICU with gestational age > 28 wks by Arit et al. [13]. Caner et al. indicated the incidence of RDS 
in 40.6% of 613 premature infants who admitted to the neonatal intensive care unit [14]. The reasons for these 
differences in the epidemiology may relate to differences in the categorized gestational age of participant. 

No significant correlations were observed between 3 groups’ gestational age and frequency of RDS that may 
due to our small sample size. RDS was more frequent in neonates with gestational age < 28 and 28 - 32 weeks 
by 61% - 3% and in newborns 32 - 34 weeks by 45%. This finding showed that all preterm infants with gesta-
tional age ≤ 34 weeks are at approximately equal risk for RDS.  

Results showed an inversely correlation between gestational age and mortality rate. In compatible to our re-
sults Arit demonstrated much of the mortality rate in neonates with low gestational age and low birth weight 
[13]. Fidanovski also detected higher risk of mortality in infants with lower birth weight and shorter gestational 
age in 126 premature infants hospitalized at Pediatric Intensive Care Unit [15]. 

According to the findings a longer term interval between corticosteroids administration and birth (27.92 ± 
46.42 hours) significantly reduced mortality rate (p < 0.05). In consistent to our results, Morris et al. showed that 
antenatal corticosteroids prior to premature delivery have had a crucial impact on neonatal mortality. They re-
ported the greatest benefit in neonates born between 1 and 7 days after receiving corticosteroids [1]. 

Several studies assessed the incidence of RDS in preterm infants but our study suggests that respiratory dis-
tress from any cause may occur in more than half of preterm infants with gestational age ≤ 34 weeks. More over 
this report provides evidences that RDS may relate other important factors like neonate’s weight, apgar score, 
mode of delivery. However we suggest this topic should be considered in future studies. On the other hand this 
study had some limitations. The number of our sample size was too small. We did not consider some other fac-
tors like apgar score, surfactant replacement therapy, number of antenatal corticosteroids doses administered 
prior to birth. Several relevant clinical data were not available in the neonates’ hospital records that certainly af-
fected on our results.  

5. Conclusion 
RDS was frequent in preterm neonates with gestational age < 32 weeks. Time of Betamethasone administration 
prior to birth can significantly influence on neonatal mortality rate. Focus on predicting RDS and risk factors 
have the potential effects on RDS incidence. 
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