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Abstract 

Introduction 

Neonatal respiratory distress syndrome (NRDS) is one of 

the most common respiratory diseases in preterm infants. 

Evaluation tests have a major role in determining the 

need for surfactant in preterm infants. Therefore, this 

study aimed to investigate the effect of gastric aspirate 

shake test (GAST) on predicting surfactant need in in-

fants. This prospective, cross-sectional study was per-

formed on 91 infants with gestational age less than 34 

weeks in the neonatal unit of a teaching hospital in Zabol, 

southern Iran, from 1 February 2019 to 30 July 2019. The 

infants were selected through convenient sampling. The 

sampling method used was easy and data were collected 

using an oral interview with pregnant mothers and 

through the examination of records and completion of 

questionnaire. Data were analyzed by using SPSS v21 

and descriptive statistics and regression test were used for 

odds ratio. 

Materials and methods 

This prospective, cross-sectional study was performed on 

91 infants with gestational age less than 34 weeks in the 

neonatal unit of a teaching hospital in Zabol, southern 

Iran, from 1 February 2019 to 30 July 2019. The infants 

were selected through convenient sampling. The 

sampling method used was easy and data were collected 

using an oral interview with pregnant mothers and 

through the examination of records and completion of 

questionnaire. Data were analyzed by using SPSS v21 

and descriptive statistics and regression test were used for 

odds ratio. 

Results 

91 infants were included in this study, 62 were male 

(68.1%) and 29 (31.9%) were female. The mean birth 

weight of infants was 1662 ± 593 g and their mean age 

was 31.7 ± 2.5 weeks. The sensitivity, specificity, nega-

tive predictive value, and positive predictive value in the 

gastric aspirate shake test (GAST) were 100%, 40.7%, 

100%, and 48.6%, respectively. According to the present 

study, there was no significant relationship between the 

type of delivery and hyaline membrane disease (P > 

0.05). 

Conclusion 

Our study showed that the children of mothers with hy-

pertension, addiction, and diabetes were less likely than 

others to have hyaline membrane disease and need sur-

factant administration.  

The administration of corticosteroid drugs to mothers is 

also associated with the occurrence of hyaline membrane 

disease. 

Keypoints 

Gastric aspirate shake test (GAST) can be used as a suitable tool in predicting the need for surfactant in preterm 

infants. 
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Introduction 

Neonatal respiratory distress syndrome (NRDS) is one of 

the most common respiratory diseases and the leading 

cause of mortality, morbidity and hospitalization in pre-

term infants, so that 24% of neonatal deaths are due to 

NRDS [1]. It is also a long-term respiratory problem 

among infants who survive [2]. NRDS is also called in-

fant respiratory distress syndrome and hyaline membrane 

disease [3]. The main cause of NRDS is surfactant defi-

ciency and clinical symptoms include tachypnea, cyano-

sis, granting, and increased oxygen demand. These symp-

toms usually start at birth, but in newborns, especially 

older preterm infants, may not be diagnosed until several 

hours after birth [4]. Diagnosis is usually based on clini-

cal findings and chest radiography. The main treatment is 

surfactant replacement therapy (SRT), leading to better 

clinical improvement in neonates [5]. There are generally 

two ways to administer surfactants, 1) prophylactic and 

2) rescue [5]. 

In the prophylaxis method, surfactant is administered to 

all infants who are at high risk for NRDS (such as infants 

less than 30 weeks gestational age) immediately after 

birth before the onset of clinical symptoms and usually in 

the delivery room. But in the rescue method, surfactant is 

administered after the onset of clinical symptoms and di-

agnosis of NRDS [6]. Today, prophylaxis method is not 

very welcomed, despite the reduction in mortality and 

pneumothorax, as some infants may eventually not re-

quire surfactant and in addition to the high costs associ-

ated with surfactant administration, infants unduly ex-

posed to intubation- and ventilator-induced lung injuries 

for surfactant administration [7-9]. Therefore, treatment 

or rescue is preferred in most centers of the world. In this 

method, although surfactants are administered after the 

onset of clinical symptoms, various studies suggest that 

surfactants should be administered as soon as possible af-

ter NRDS diagnosis, resulting in reduced mortality, 

reduced chronic lung diseases, reduced pneumothorax, 

reduced hospitalization costs, reduced hospital stay, and 

outcome improvement in infants [12-12]. It has been 

shown that even reducing the injection time from three 

hours to two hours after birth can significantly reduce the 

mortality and complication caused by hyaline membrane 

disease (HMD) by up to 16% [13, 14]. Since HMD is a 

progressive disease that may have mild clinical symp-

toms in the early hours and it may take several hours for 

the significant clinical symptoms to appear and the pa-

tient develops pulmonary failure and requires intubation, 

therefore, we will lose the golden opportunity to admin-

ister the surfactant in the first two hours after birth. Thus, 

a major diagnostic and therapeutic challenge is to identify 

neonates with NRDS diagnosis who will need surfactant 

treatment in the coming hours after birth. For this reason, 

a method that can predict the need for surfactants in neo-

nates, while confirming the diagnosis of surfactant defi-

ciency in patients with clinical symptoms of NRDS, is 

very helpful in the treatment of these patients [15]. 

Gastric aspirate shake test (GAST) is one of the clinical 

ways in which these at-risk infants can be diagnosed 

quickly after birth [15]. This test is very easy, inexpen-

sive, and can be performed at the patient's bedside. In 

short, the way to do this test is to mix half a milliliter of 

gastric secretions prepared in the first half hour after birth 

with half a milliliter of normal saline and one milliliter of 

95% alcohol in a tube and shake the contents of the tube. 

The test is interpreted as the formation or non-formation 

of bubbles at the liquid and air levels. Lack of bubble for-

mation (negative test) indicates surfactant deficiency and 

bubble formation only in the tube medium (intermediate 

test) and formation of bubbles at the entire surface of the 

liquid and air (positive test) indicate lung maturity and 

adequate surfactant [15, 16]. The purpose of this study 

was to investigate the effect of gastric aspirate shake test 

on predicting the need for surfactant in infants. 

Materials and methods 

This prospective, cross-sectional study was performed on 

91 infants with gestational age less than 34 weeks in the 
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neonatal unit of a teaching hospital in XXXX, southern 

XXXX, from 1 February 2019 to 30 July 2019. The in-

fants were selected through convenient sampling. Inclu-

sion criteria were gestational age less than 34 weeks, res-

piratory distress score above 5, and having HMD. Exclu-

sion criteria included presence of congenital anomalies 

(diaphragmatic hernia, pulmonary agenesis, congenital 

cystic adenomatoid malformation, lung bronchogenic 

cyst, upper respiratory tract anomalies, esophageal atre-

sia, congenital heart anomalies, and brain anomalies such 

as hydrocephalus), severe asphyxia (neonates with fetal 

acidosis pH < 7, 5-minute Apgar score of 0–3, hypoxic-

ischemic encephalopathy (decrease in consciousness, 

changes in tone and seizure), and having meconium aspi-

ration, pneumonia and pneumothorax. 

In order for collecting data, the gastric aspirate shake test 

(GAST) was first performed within the first half hour af-

ter birth as follows: In the first half hour after birth, gas-

tric secretions were aspirated by insertion of a gastros-

tomy tube before the first feeding. Gastric secretions in-

dicated pulmonary secretions and amniotic fluid within 

the first half hour after birth and then mixed with it. 0.5 

ml of these gastric secretions was then transferred into a 

clean glass tube and 0.5 ml of normal saline was drawn 

off using another syringe and added to the tube. The tube 

was covered with a plastic cap or parafilm and its con-

tents -a total of one milliliter –were shaken well for 15 

seconds. The tube cap was then removed and 1 ml of 95 

°C alcohol was drawn off using a third syringe and added 

to the tube. Now, the contents of the tube are 2 ml. The 

tube cap was reinserted and its contents were well shaken 

again for 15 seconds. Then the tube was placed in an up-

right position for 15 minutes and the liquid surface was 

examined for the result of the test as follows: If there is 

no air bubble on the surface, the test result will be nega-

tive, indicating the lack of surfactant or surfactant defi-

ciency. If the air bubbles are just around the tube, but do 

not cover the entire surface, the test result will be inter-

mediate, indicating that there are small amounts of sur-

factant, although not adequate. If the whole surface is 

covered with air bubbles, the test result will be positive, 

indicating adequate amounts of surfactant or surfactant 

adequacy [13]. If the test result is negative or intermedi-

ate (the test shows surfactant deficiency), the result will 

be false positive (FP); and if the test result is positive (the 

test does not show surfactant deficiency), the result will 

be true negative (TN). While, for those patients whose 

test result is negative or moderate (the test shows surfac-

tant deficiency) and they eventually need surfactant, the 

result is true positive (TP). And also, for those patients 

whose test result is positive (the test does not show sur-

factant deficiency) but eventually need surfactants, the 

result is false negative (FN). The sensitivity, specificity, 

positive predictive value, and negative predictive value 

were calculated using the following formulas:  

Sensitivity:	"#×%&&
"'()*

, 

Specificity:	"*×%&&
"*()#

, 

Positive predictive value:	"#×%&&
"'()#

, 

Negative predictive value: "*×%&&
"*()*

 

After data collection, data were analyzed using SPSS 

v21. 

 Results 

In this study, the gastric aspirate shake test (GAST) was 

evaluated to predict the need for surfactant in infants with 

hyaline membrane disease (HMD), gestational age less 

than or equal to 34 weeks, and respiratory distress score 

greater than or equal to 5. In this study, 91 infants were 

enrolled, 62 (68.1%) were male and 29 (31.9%) were fe-

male. The average birth weight of infants was 1662g and 

their standard deviation was 593g. The lowest and high-

est birth weights were 540 and 3200 g, respectively. Their 

mean gestational age was 31.7 weeks and their standard 

deviation was 2.5. The minimum and maximum age were 

26 and 34 weeks, respectively. Normal delivery and ce-

sarean delivery rates were 38.5% (35 cases) and 61.5% 

(56 cases), respectively. Results of the gastric aspirate 

shake test showed that 49.5% (45 infants) had negative 

response, 9.9% (9 infants) had intermediate response, and 

40.6% (37 infants) had positive response. The frequency 
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of newborn preterm infants with hyaline membrane dis-

ease or respiratory distress syndrome requiring surfactant 

injection was 51 (54%), and 40 (44%) infants did not re-

ceive surfactant.  

66.6% (6 infants) whose test result was intermediate re-

ceived surfactant and no surfactant was administered and 

injected to the remaining 33.4% (3 infants). Surfactant 

was also administered to 45 (100%) infants whose test 

result was negative. 

In our study, in terms of the history of disease and addic-

tion, mothers of patients treated had a prevalence of 7.7% 

(7 patients) and 16.5% (15 patients) in diabetes and hy-

pertension, respectively. The frequency of mothers with 

a history of addiction was also 19.8% (18 patients). The 

odds ratio for diabetes risk factor was 0.199. This means 

that the presence of diabetes in the mother reduced the 

risk of receiving surfactant 0.199 times, which was sta-

tistically significant (P = 0.01). 16 (17.6%) infants had 

positive maternal diabetes, 4 (7.8%) infants received sur-

factant, and 12 (30%) infants did not receive surfactant. 

The odds ratio for hypertension risk factor was 0.33. This 

means that the presence of hypertension in the mother re-

duced the risk of receiving surfactant 0.33 times, which 

was statistically significant (P = 0.036) .20 (22%) infants 

had positive maternal hypertension, 7 (13.7%) infants re-

ceived surfactant, and 13 (32.5%) infants did not receive 

surfactant. 

The odds ratio for addiction risk factor was 0.311. This 

means that the presence of addiction in the mother re-

duced the risk of receiving surfactant 0.311 times, which 

was statistically significant (P = 0.035). 18 (19.8%) in-

fants had positive maternal addiction, 6 (11.8%) infants 

received surfactant, and 12 (30%) infants did not receive 

surfactant. 

The odds ratio for corticosteroid administration was 

0.378. This means that the administration of corticoster-

oids to the mother reduced the risk of receiving surfactant 

0.378 times, which was statistically significant (P = 

0.03).The odds ratio for gender risk factor was 2.8. This 

means that male gender increased the risk of receiving 

surfactant 2.8 times, which was statistically significant (P 

= 0.03). 

The odds ratio for the type of delivery risk factor was 

1.072. This means that the type of delivery increased the 

risk of receiving surfactant 1.072 times, which was not 

statistically significant (P = 0.3). 

The sensitivity, specificity, negative predictive value, and 

positive predictive value in the GAST were 100%, 

40.7%, 100% and 48.6%, respectively. 

Discussion 

In the present study aimed at determining the effect of 

gastric aspirate shake test (GAST) on predicting the need 

for surfactant in infants with gestational age less than or 

equal to 34 weeks with hyaline membrane disease 

(HMD) or neonatal respiratory distress syndrome 

(NRDS), the results indicated that the presence of mater-

nal diabetes was found to be effective in the development 

of hyaline membrane disease in infants, which was statis-

tically significant. Matti et al.'s study showed that the in-

cidence rate of respiratory distress syndrome (RDS) was 

significantly higher in infants with diabetic mothers than 

those with healthy mothers [17]. A study by Niesłuchow-

ska identified maternal diabetes as one of the risk factors 

for the development of this disease in infants, and factors 

such as abnormal fetal circulation and fetal distress were 

also identified as other risk factors [18]. In a study by Li 

et al., the maternal diabetes included gestational diabetes 

mellitus (GDM) and pre-gestational diabetes mellitus 

(PGDM) [19]. In a study by Kawakita et al., maternal di-

abetes led to an increase in respiratory complications in 

infants compared to non-diabetic patients [20]. 

In their study, Becquet et al. suggested that treatment of 

maternal diabetes with insulin during pregnancy would 

be an independent risk factor for neonatal respiratory dis-

tress [21]. The results of the present study showed that 

there was a statistically significant relationship between 

the maternal hypertension and hyaline membrane dis-

ease. In their study, Tubman et al. stated that high blood 

pressure in the mother had an effect on hyaline membrane 

disease [22]. The results of the present study indicated 
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that the maternal addiction was effective in the develop-

ment of hyaline membrane disease in infants, which was 

statistically significant. 

According to the results obtained, the administration of 

corticosteroids led to a 0.378-fold decrease in HMD, 

which was statistically significant. In other words, corti-

costeroids have a protective role against HMD. These re-

sults are consistent with those of Liggines and Howie. 

They reported that maternal use of betamethasone would 

lead to a decrease in mortality as well as a decrease in the 

incidence rate of RDS [23]. 

The results of the present study are not consistent with 

the results of a study by Mehrpisheh et al. According to 

their research, they stated that infants whose mothers re-

ceived corticosteroids during pregnancy needed more 

surfactants, which is inconsistent with our findings [24]. 

The results of the present study indicated that male gan-

der increased the risk of hyaline membrane disease 

(HMD), which was statistically significant. In their study, 

Kim et al. reported that male gender was one of the risk 

factors for the increased development of HMD [25]. 

Also, a study by Wang et al. concluded that male gender 

is one of the factors affecting this disease [26]. In a study, 

Liu et al. found that male gender was one of the most im-

portant risk factors for neonates in increasing hyaline 

membrane development and would increase the relative 

risk of hyaline membrane disease 2.641 times more than 

girls [27]. It is believed that the female lung produces 

more surfactant than the male lung before delivery. The 

reasons for these findings may be as follows [28-31]. 

Androgens delay the secretion of lung fibroblasts by the 

fibroblast-pneumocyte factor (FPF), which can promote 

alveolar type II cells and delay the release of pulmonary 

surfactants.  

Androgens slow down fetal lung growth by regulating 

epidermal growth factor signaling pathways and trans-

forming growth factor beta. Estrogen enhances the pul-

monary surfactant synthesis through the synthesis of 

phospholipids, lecithin, and surfactant proteins A and B. 

Estrogen also improves fetal lung growth by increasing 

the number of alveolar type II cells and by increasing the 

formation of lamellated bodies. 

The results obtained from this study indicated that there 

was no statistically significant relationship between the 

type of delivery and the development of hyaline mem-

brane disease in infants. In a study by Kim et al., cesarean 

section was identified as a risk factor, explaining that the 

fetus absorbs about one-third of the lung fluids during 

vaginal delivery, while appropriate absorption of fetal 

lung fluids in neonates who are delivered through cesar-

ean section has not been achieved, and in addition, the 

spontaneous delivery process creates a system that results 

in the formation of surfactant that is eliminated during 

cesarean delivery [25]. In a study by Hansen et al., cesar-

ean section was also identified as a risk factor for hyaline 

membrane disease [32]. Cesarean section was identified 

as one of the most important risk factors for hyaline mem-

brane disease in a study by Liu et al. [27]. 

The sensitivity, specificity, negative predictive value, and 

positive predictive value of the GAST were reported to 

be100%, 40.7%, 100%, and 48.6%, respectively. Various 

studies have reported different sensitivity and specificity 

for negative test that would predict HMD itself. In a study 

in India by Chaudhari et al., a negative GAST (surfactant 

deficiency) in neonates with respiratory distress showed 

a sensitivity of 100%, a specificity of 70%, and a positive 

predictive value of 100% for the diagnosis of HMD. In 

this study, none of the patients had other respiratory dis-

eases such as the transient tachypnea of the newborn 

(TTN) or pneumonia. They eventually concluded that 

this test can contribute to distinguishing HMD from other 

causes of respiratory distress in infants with high confi-

dence [33]. 

In a study by Pena-Camarena et al., the sensitivity, spec-

ificity, negative predictive value, and positive predictive 

value of this test for HMD in neonates with respiratory 

distress were reported to be 97.5%, 77.1%, 98.2%, and 

70.9%, respectively [34]. 

In another study on preterm infants with respiratory dis-

tress, the sensitivity, specificity, negative predictive 
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value, and positive predictive value of this test for HMD 

were reported to be 40%, 63%, 88%, and 95%, respec-

tively [35]. In a study by Amoa et al. on preterm in-

fants with respiratory distress, the sensitivity, spec-

ificity, positive predictive value, and negative pre-

dictive value of this test for HMD were reported to 

be 40%, 95%, 63%, and 88%, respectively [36]. In 

the Babaei et al.’s study on preterm infants with re-

spiratory distress, the sensitivity, specificity, posi-

tive predictive value, and negative predictive value 

of GAST for the diagnosis of HMD were 62.7%, 

100%, 100%, and 80.5%, respectively. According to 

this finding, the GAST is an appropriate test to rule 

out the respiratory distress syndrome [37]. 
In a study by Golzar et al., the results obtained form 

GAST was found to be correlated with the diagnosis of 

HMD, and the sensitivity, specificity, positive predictive 

value, and negative predictive value of GAST for HMD 

diagnosis were reported to be 100%, 92%, 100%, and 

92.3%, respectively. Based on this finding, the GAST is 

a reliable and simple test for the diagnosis of neonates 

with respiratory distress syndrome [38]. According to the 

study of Meemarian et al., the sensitivity, specificity, 

positive predictive value, and negative predictive value 

of GAST for HMD diagnosis were reported to be 60%, 

75%, 15%, and 52%, respectively. Accordingly, GAST is 

not an appropriate method for the detection of surfactant 

deficiency and therefore, the study of respiratory distress 

syndrome should be based on clinical signs and radiolog-

ical findings [24]. In the study of Mohammadi et al., the 

sensitivity, specificity, positive predictive value, and neg-

ative predictive value of GAST for HMD diagnosis were 

100%, 66%, 64.5%, and 100%, respectively, and due to 

its high sensitivity and predictive value in ruling out 

HMD and lack of need for surfactant, the test are of great 

value [39]. 

In our study, the sensitivity, specificity, negative predic-

tive value, and positive predictive value in the GAST 

were 100%, 40.7%, 100%, and 48.6%, respectively. By 

definition, sensitivity means the fraction of actual pa-

tients identified by the test as patient, and the specificity 

means the fraction of healthy individuals diagnosed by 

the test as healthy. Although a test whose sensitivity and 

specificity are 100% is an ideal test, there is often an in-

verse relationship between the two [40]. If we are to 

choose between the two, we should consider the purpose 

of the test. In cases where we are mostly looking for the 

disease and the false positive cases of the disease are less 

important, we use a high sensitivity test; and inversely, if 

the goal is only to find the real cases of the disease and it 

is not important to miss a few cases, a high specificity test 

is selected. When diagnosing hyaline membrane disease 

and determining the need for surfactant, we will seek 

more to find the real cases of the disease for early thera-

peutic intervention with the surfactant, and the higher 

specificity test is more valuable. Although all patients 

will need to be selected when using a high sensitivity and 

moderate specificity test for making a decision to admin-

ister surfactant, there is also the possibility of administer-

ing the surfactant to unnecessary patients. Therefore, it 

seems that the use of this test will reduce the unnecessary 

administration of surfactants [39]. The positive and neg-

ative predictive value of the test can also be helpful in 

interpreting a test. Positive predictive value means the 

probability that an individual with a positive test result 

will be truly patient and negative predictive value means 

the probability that an individual with negative test result 

will be truly healthy. In fact, high negative predictive 

value is helpful in ruling out the disease [39]. In our 

study, with respect to a negative predictive value of 

100%, if the test showed surfactant adequacy, the diag-

nosis would be correct and the need for surfactant would 

be ruled out with the probability of 100%; and if the test 

showed surfactant deficiency, the infant would need sur-

factant with a probability of 48.6%. In this study, all in-

fants weighing less than 1030 g as well as all infants 

younger than 29 weeks showed a negative test result and 

consequently received surfactant, and the presence or ab-

sence of a history of disease in their mothers had no effect 
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on the surfactant reception. The most important limita-

tions of this study were the low sample size of the study 

that may have an impact on the power of the study. It was 

also a descriptive study. Therefore, the specific limita-

tions of these studies should be considered in analyzing 

the results. 

Conclusion 

The results of the present study showed that gastric aspi-

rate shake test (GAST) can be used as a suitable tool in 

predicting the need for surfactant in preterm infants. Con-

sideration is also needed for related factors. Considering 

the low sample size, further studies with larger sample 

sizes are recommended. 

Abbreviations 

GAST: gastric aspirate shake test.  

NRDS: Neonatal respiratory distress syndrome 

HMD: hyaline membrane disease  

GDM: gestational diabetes mellitus  

 

References  

1. Wong JJ-M, Jit M, Sultana R, Mok YH, Yeo JG, Koh 

JWJC, et al. Mortality in pediatric acute respiratory 

distress syndrome: a systematic review and meta-

analysis. Journal of intensive care medicine. 

2019;34(7):563-71. 

2. Taylor G, Jackson W, Hornik CP, Koss A, Mantena 

S, Homsley K, et al. Surfactant administration in 

preterm infants: drug development opportunities. 

The Journal of pediatrics. 2019;208:163-8. 

3. Dyer J. Neonatal respiratory distress syndrome: 

tackling a worldwide problem. Pharmacy and 

Therapeutics. 2019;44(1):12. 

4. Condò V, Cipriani S, Colnaghi M, Bellù R, Zanini 

R, Bulfoni C, et al. Neonatal respiratory distress 

syndrome: are risk factors the same in preterm and 

term infants? The Journal of Maternal-Fetal & 

Neonatal Medicine. 2017;30 )11(:72-1267.  

5. Sood BG, Cortez J, Kolli M, Sharma A, Delaney-

Black V, Chen X. Aerosolized surfactant in neonatal 

respiratory distress syndrome: Phase I study. Early 

human development. 2019;134:19-25. 

6. Azami-Aghdash S, Mohseni M, Etemadi M, Royani 

S, Moosavi A, Nakhaee M. Prevalence and Cause of 

Self-Medication in Iran: A Systematic Review and 

Meta-Analysis Article. Iran J Public Health. 

2015;44(12):1580-93. 

7. Zhang L, Yang H, Wang Y, Chen Y, Zhou H, Shen 

Z. Self-medication of psoriasis in southwestern 

China. Dermatology. 2014;228(4):368-74. 

8. Bilal M, Haseeb A, Khan MH, Arshad MH, Ladak 

AA, Niazi SK, et al. Self-Medication with 

Antibiotics among People Dwelling in Rural Areas 

of Sindh. J Clin Diagn Res. 2016;10(5):Oc08-13. 

9. Zafar SN, Syed R, Waqar S , Zubairi AJ, Vaqar T, 

Shaikh M, et al. Self-medication amongst university 

students of Karachi: prevalence, knowledge and 

attitudes. J Pak Med Assoc. 2008;58(4):214-7. 

10. Sarahroodi S, Maleki-Jamshid A, Sawalha AF, 

Mikaili P, Safaeian L. Pattern of self-medication 

with analgesics among Iranian University students in 

central Iran. J Family Community Med. 

2012;19(2):125-9. 

11. Ali SE, Ibrahim MI, Palaian S. Medication storage 

and self-medication behaviour amongst female 

students in Malaysia. Pharm Pract (Granada). 

2010;8(4):226-32. 

12. Chowdhury N, Haque A, Aysha F. Investigation into 

self-medication of drugs for primary and adjunct 

therapy in psychiatric diseases among students in 

chittagong city of bangladesh: a comparison between 

medical and nonmedical students. Indian J Psychol 

Med. 2012;34(4):313-7. 

13. Aljinovic-Vucic V, Trkulja V, Lackovic Z. Content 

of home pharmacies and self-medication practices in 

households of pharmacy and medical students in 

Zagreb, Croatia: findings in 2001 with a reference to 

1977. Croat Med J. 2005;46(1):74-80. 

14. Hu Y, Wang X, Tucker JD, Little P, Moore M, 

Fukuda K, et al. Knowledge, Attitude, and Practice 



 
Pediatric Anesthesia and Critical Care Journal 2020;8(1):6-14 
doi:10.14587/paccj.2020.2  

Hesaraky et al. Gastric aspirate shake test in predicting surfactant need in preterm infants 
 

13 

with Respect to Antibiotic Use among Chinese 

Medical Students: A Multicentre Cross-Sectional 

Study. Int J Environ Res Public Health. 2018;15 )6(.  

15. Ortiz MI, Fernandez-Martinez E, Perez-Hernandez 

N, Macias A, Rangel-Flores E, Ponce-Monter H. 

Patterns of prescription and self-medication for 

treating primary dysmenorrhea in a Mexican 

population. Proc West Pharmacol Soc. 20 07;-50:165

7.  

16. Sedighi B, Ghaderi-Sohi S, Emami S. Evaluation of 

self-medication prevalence, diagnosis and 

prescription in migraine in Kerman, Iran. Saudi Med 

J. 2006;27(3):377-80. 

17. Matti P, Pistoia L, Fornale M, Brunn E, Zardini E. 

Prevalence of RDS in diabetic pregnancy. Minerva 

ginecologica. 1996;48(10):409-13. 

18. Niesłuchowska-Hoxha A, Cnota W, Czuba B, Ruci 

A, Ciaciura-Jarno M, Jagielska A, et al. A 

Retrospective Study on the Risk of Respiratory 

Distress Syndrome in Singleton Pregnancies with 

Preterm Premature Rupture of Membranes between 

24. BioMed research international. 2018;2018. 

19. Li Y, Wang W, Zhang D. Maternal diabetes mellitus 

and risk of neonatal respiratory distress syndrome: a 

meta-analysis. Acta Diabetologica. 2019;56(7):729-

40. 

20. Kawakita T, Bowers K, Hazrati S, Zhang C, Grewal 

J, Chen Z, et al. Increased neonatal respiratory 

morbidity associated with gestational and 

pregestational diabetes: a retrospective study. 

American journal of perinatology. 

2017;34(11):1160-8. 

21. Becquet O, El Khabbaz F, Alberti C, Mohamed D, 

Blachier A, Biran V, et al. Insulin treatment of 

maternal diabetes mellitus and respiratory outcome 

in late-preterm and term singletons. BMJ open. 

2015;5(6):e008192. 

22. Tubman T, Rollins M, Patterson C, Halliday H . 

Increased incidence of respiratory distress syndrome 

in babies of hypertensive mothers. Archives of 

disease in childhood. 1991;66(1 Spec No):52-4. 

23. Liggins GC, Howie RN. A controlled trial of 

antepartum glucocorticoid treatment for prevention 

of the respiratory distresssyndromein premature 

infants. Pediatrics. 1972;50(4):515-25. 

24. Mehrpisheh S, Mosayebi Z, Memarian A, Kadivar 

M, Nariman S, Ostadrahimi P, et al. Evaluation of 

specificity and sensitivity of gastric aspirate shake 

test to predict surfactant deficiency in Iranian 

premature infants. Pregnancy Hypertension: An 

International Journal of Women's Cardiovascular 

Health. 2015;5(2):182-6. 

25. Kim JH, Lee SM, Lee YH. Risk factors for 

respiratory distress syndrome in full-term neonates. 

Yeungnam University Journal of Medicine. 

2018;35(2):187-91. 

26. Wang J, Yan J, Han J, Ning Y, Yan C. Risk factors 

for respiratory distress syndrome among Chinese 

infants of 34-42 weeks gestational age: a multi-

center observational study. Int J Clin Exp Med. 

2019 ;12)4(:60-4354.  

27. Liu J, Yang N, Liu Y. High-risk factors of 

respiratory distress syndrome in term neonates: a 

retrospective case-control study. Balkan medical 

journal. 2014;2014(1):64-8. 

28. NIELSEN HC, TORDAY JS. Sex differences in 

avian embryo pulmonary surfactant production: 

evidence for sex chromosome involvement. 

Endocrinology. 1985;117(1):31-7. 

29. Seaborn T, Simard M, Provost PR, Piedboeuf B, 

Tremblay Y. Sex hormone metabolism in lung 

development and maturation. Trends in 

Endocrinology & Metabolism. 2010;21(12):729-38. 

30. Nielsen HC. Androgen receptors influence the 

production of pulmonary surfactant in the testicular 

feminization mouse fetus. The Journal of clinical 

investigation. 1985;76(1):177-81. 

31. Bresson E, Seaborn T, Côté M, Cormier G , Provost 

PR, Piedboeuf B, et al. Gene expression profile of 



 
Pediatric Anesthesia and Critical Care Journal 2020;8(1):6-14 
doi:10.14587/paccj.2020.2  

Hesaraky et al. Gastric aspirate shake test in predicting surfactant need in preterm infants 
 

14 

androgen modulated genes in the murine fetal 

developing lung. Reproductive Biology and 

Endocrinology. 2010;8(1):2. 

32. Hansen AK, Wisborg K, Uldbjerg N, Henriksen TB. 

Risk of respiratory morbidity in term infants 

delivered by elective caesarean section: cohort 

study. Bmj. 2008;336(7635):85-7. 

33. Chaudhari R, Deodhar J, Kadam S, Bavdekar A, 

Pandit A. Gastric aspirate shake test for diagnosis of 

surfactant deficiency in neonates with respiratory 

distress. Annals of tropical paediatrics. 

2005;25(3):205-9. 

34. Chowdhury N, Matin F, Chowdhury SF. Medication 

taking behavior of students attending a private 

university in Bangladesh. Int J Adolesc Med Health. 

2009;21(3):361-70. 

35. Verdi G, Weyandt LL, Zavras BM. Non-Medical 

Prescription Stimulant Use in Graduate Students: 

Relationship With Academic Self-Efficacy and 

Psychological Variables. J Atten Disord. 

2016;20(9):741-53. 

36. Amoa AB, Paiva M, Klufio C. Antepartum 

prediction of respiratory distress syndrome: a 

comparison of the shake test, the tap test and the 

turbidity test. Papua and New Guinea medical 

journal. 2003;46(1-2):32-40. 

37. Babaei H, Sadeghi N, Rezaei M. Comparative study 

of diagnostic value of gastric aspirate shakes test & 

lamellar body count for prediction of lung maturity 

in premature neonates. Scientific Journal of 

Kurdistan University of Medical Sciences. 

2013;18(4):8-17. 

38. NooriShadkam M, Lookzadeh MH, Taghizadeh M, 

Golzar A, NooriShadkam Z. Diagnostic value of 

gastric shake test for hyaline membrane disease in 

preterm infant. Iranian journal of reproductive 

medicine. 2014;12(7):487. 

39. Mohammadi, M., Iranpour, R., Mohammadizadeh, 

M., Soleymani, B., & Hajiheydari, M. (2009). 

Gastric Aspirate Shake Test for Predicting of 

Surfactant Therapy in Premature Neonates with 

Hyaline Membrane Disease. 2009, 27(96), 10. 

Retrieved from 

http://jims.mui.ac.ir/index.php/jims/article/view/24

1/512.   

40. Altman DG, Bland JM. Diagnostic tests. 1: 

Sensitivity and specificity. BMJ: British Medical 

Journal. 1994;308(6943):1552. 

 

 

 


