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ABSTRACT 

 

 In the last few years, prone position has used in preterm neonates to improve 

oxygenation. A quasi –experimental design was  adopted to assess the effectiveness of 

prone position on improvement in selected  physiological parameters among neonates on 

oxygen therapy in Neonatal Intensive Care Unit at Institute Of Obstetrics and 

Gynaecology  Hospital , Chennai-8 .Sixty neonates >32 weeks of gestation on oxygen 

therapy via oxygenhood, nasal prongs and bubble CPAP were selected using convenient 

sampling technique . The newborns were taken for the intervention once routine care was 

finished. Experimental group neonates  were  placed in prone position  and the selected  

physiological parameters were  monitored for every 30 minutes for two hours by  using 

pulse oximeter  and the control group neonates  were in supine position as per the 

hospital routine and the selected  physiological parameters were  monitored for every 30 

minutes for two hours .The same procedure was carried out  for two consecutive  days . 

Data was collected using observation schedule and analyzed using descriptive and 

inferential statistics. Results: Neonates maintained slightly higher heart rate and oxygen 

saturation level and lower respiratory rate in prone position than in the supine position at 

p<0.05.The result revealed that positioning is more effective for the low birth weight 

babies.Conclusion:The study indicated that placing the newborn in prone position is an 

easy, noninvasive and inexpensive method that could lead to an improvement in 

oxygenation in infants who are under oxygen therapy. 
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CHAPTER- I 

INTRODUCTION 

                       “Children are like wet cement whatever faces on them makes 

                                                            an impression” 

- Dr. Harim Ginott.P 

                        “What oxygen is to the lung, such is hope to the meaning 

                                                                     Of life.” 

Smith.G 

              A child is a marvelous creation of god. A healthy child is a greatest gift so it is 

the responsibility of the medical team to provide appropriate care and promote health. 

Health professionals have an important role in maintaining the quality of care. Nearly 27 

million babies are born in India each year; this accounts 20% of global births. Of these, 

1.0 million die before completing the first four weeks of life. The neonatal mortality is 

now 6.5 times lower in high-income countries than in other countries. As per World 

Health Organization (WHO), In India the SRS (Sample Registration System) estimates 

for the year 2006 is about 28 per 1000 live births in early Neonatal period, in which 32 

for rural areas and 16 for urban areas. Neonatal Mortality rate for the whole country is 

about 37 per 1000 live births. About 40% of neonatal deaths occur on the first day of life, 

almost half of them within three days and nearly three-fourth in the first week. Globally, 

infections, asphyxia and prematurity are the leading causes of neonatal deaths. A similar 

pattern is seen in India where they contribute to 33, 21 and 15percent of the total neonatal 

deaths respectively. This accounts for nearly 25% of the total 3.9 million neonatal deaths 

worldwide. Respiratory distress is a challenging problem and medical emergency in the 

practice of pediatrics. It accounts for significant morbidity and mortality. 

              Oxygen therapy is the most important aspect of supportive care to treat hypoxia 

and it should be delivered in proper mode and duration. Controlled oxygen therapy is the 

key factor to prevent toxic effects.  When the supplemental oxygen is used for a longer 

period in neonates   can result in both significant health care benefits and harmful effects. 



 

Potential benefits of supplemental oxygen targeting may include more stable sleep 

patterns and improved long-term growth and development. However, there may be 

significant deleterious pulmonary effects.   

             Increase in adverse respiratory outcomes and a significant increase in the 

incidence of Retinopathy of Prematurity (ROP) occurred when higher oxygen ranges 

were targeted in preterm infants (Poets, L. 1998; McIntosh, 2001, Tin et. al 2001). 

              Positioning of infants is a basic neonatal nursing care. It includes supine, prone, 

side-lying, and head up tilted position. The early transition to extra uterine life creates a 

challenge for infants who struggle to maintain previously organized patterns of 

functioning in the face of overwhelming stimuli. Premature infants are at risk for 

developmental delays. Due to immaturity, they often lack adequate muscle tone and are 

at risk for developing abnormal movement patterns as well as skeletal deformity. Skeletal 

problems are related to postural problems and improper body mechanics are due to 

neurological impairment. 

               Body position directly affects ventilation and perfusion matching and arterial 

oxygen levels. Appropriate positioning may result in better use of room air and 

supplement oxygen. Supplemental oxygen must be always administered cautiously to any 

patient. Proper positioning may help to reduce the oxygen required by the patient and 

maximize the efficacy of the prescribed dosage. Premature infants with respiratory 

distress oxygenate better and have improved breathing synchrony when they are nursed 

in the prone position. Work of breathing (WOB) is decreased in the prone position in 

premature infants. Sleep state which is known to have a direct influence on the control of 

respiratory muscles as well as on metabolic and circulatory changes according to Saiki, 

T., Rao,H.  (2008)  

               Prone and supine position regarding cardio respiratory parameters and 

thermoregulation among  18 spontaneously breathing premature infants [median 

gestational 28 weeks (24-32); chronological age 36 days (7-64), and weight 1,543 g (750-

2,100)], heart and respiratory rate, breathing pattern, episodes of desaturation (<85 but 

>or=80 and <80%), oxygen saturation and rectal temperature were analyzed with 



 

polygraph. The results found were increase in apnea attacks and bradycardic episodes and 

no difference in respiratory rate, breathing pattern, oxygen saturation, episodes and 

duration of desaturation compared to supine position (SP) and prone position (PP). 

Episodes of desaturation <85 but >or=80 and <80% were more frequent in SP compared 

to PP (p = 0.0421 and p = 0.0319). Heart rate increased in PP compared to SP (154.86 

bpm, SD 11.55, and 153.33 bpm, SD 15.95 vs. 150.25 bpm, SD 14.64; p = 0.0013 and  

p = 0.0346) according to the study done by  Heimann, K,  et.al  (2010)  

              Newborns placing in the prone position have improved respiratory function. 

Prone positioning was shown to have advantages for prematurely born infants. Preterm 

infants in the prone position spend less time awake and more time quiet and asleep, cry 

less and move less Gillis, D., Wells (2008). Furthermore, previous studies found that 

preterm infants who lie in a prone  position compared to those in a supine position have 

earlier motor milestones , decreased energy expenditure, more rapid gastric emptying and 

less gastric reflux , greater chest wall synchrony and improved respiration , decreased 

respiratory rate, greater tidal volume, minute volume, elastic work,  inspiratory and tidal 

viscous work, total work of breathing, and work of ventilating ,improved oxygenation in 

both spontaneous breathing preterm infants  and  intubated  preterm infants . 

                 Supine position has been consistently shown to increase nasal airway 

resistance and decrease nasal volume secondary to an increase in the volume of the 

capacitance vessels of the nose and the perfusion to the lungs also less in supine position 

.Prone position improves the ventilation and perfusion by improving the base to apex 

lung perfusion, reduces the abdominal pressure and compression from heart to the lungs.         

                  Prone position is preferred for very low birth weight infants because it 

promotes development of pulmonary, cardiovascular, sleep state, and gastrointestinal 

functions and facilitates the preterm infants recovering from the respiratory complications 

associated with immaturity. In addition, the results of a systematic review suggested that 

prone position slightly improved the oxygenation in neonates undergoing mechanical 

ventilation. Monterosso ,P. (2004). 



 

                   Spontaneously breathing premature infants oxygenated better in the prone 

position and had increased synchrony of chest-abdominal movements. Martin, R.J 

(2004)   

                    Higher heart rates and less time and frequency domain measures of inter-beat 

interval variability were observed in the prone position as compared to the supine 

position, during both quiet and active sleep. During quiet sleep, preterm infants have 

higher heart rates in the prone versus supine position (t = 6.0, p <0.0001). Global RR 

interval variability was lower in prone position (t = 3.9, p <0.0002). Beat-to-beat 

variability being lower in prone position (t = 5.3, p <0.0001). During quiet sleep, low-

frequency (t = 5.1, p <0.0001), and high frequency (t = 2.5, p <0.02) spectral powers of 

RR interval were lower in the prone sleeping position. Similarly, significant positional 

differences were observed for heart rate, time, and frequency domain variables during 

active sleep. Sahni, T , et .al (2003) 

 TABLE 1: STATISTICS OF NEONATAL INTENSIVE CARE UNIT , 

INSTITUTE OF OBSTETRICS AND GYNAECOLOGY  HOSPITAL , CHENNAI-

8 FROM JANUARY 2010- DECEMBER 2010.  

 

YEAR  

                       TERM                     PRETERM 

Admission Discharge Death  Admission 

 

Discharge  

 

Death 

 

 

2010 

 

 

2180 

 

2054 

 

126 

 

1537 

 

573 

 

362 

 

 

 



 

NEED FOR THE STUDY 

                Each year 3 million deaths occur in children under 5 years of age including 

neonates due to hypoxemia. WHO given guidelines for administering oxygen therapy, 

when the Spo2 is <90%.  

                Establishment and maintenance of cardio respiratory functions (breathing) is 

the most important thing the moment the baby is born, and everything else is secondary. 

The basic needs of newborn are oxygen, warmth, nutrition and protection to assure 

proper growth and development. NICU Nurses play important role in meeting the needs, 

which includes provision of warmth, soft comfortable and nestled bed, providing safe 

oxygen therapy, avoidance of rough handling, interaction and cuddling.   Oxygen is often 

needed to keep the child comfortable; decrease the amount of work needed to breathe, 

and in some cases help the child grow and prevents heart problems.  

                Rib cage in neonates is more box-like than elliptical, with ribs positioned more 

horizontally than in adults. The diaphragm angle of insertion is horizontal opposed to 

oblique, so   diaphragm tends to descend less and as a result, rib cage expands less too. 

Intercostal muscles immaturity combined with a very compliant chest wall predisposes an 

inward rib cage movement in inspiration, causing a chest wall distortion. It can lead to 

increase in diaphragmatic work and in energy expenditure.  Researchers have found that 

position change has important role in improving oxygen saturation. They found 

significant increase in thoraco abdominal synchrony in prone position, evidenced by 

reduction in phase angle. This finding might be related to improvements in chest wall 

mechanics, probably due to direct stabilization of anterior ribcage  by gravity, which 

causes increase of appositional area of diaphragm and thus its mechanical efficiency; 

anterior tension of  intercostal muscle, stabilizing ribcage  (Postiaux, G-2000)      

                In the supine position hydrostatic pressure causes collapse in the dorsal lung 

region, while in the prone position the most dependent lung region are ventral. Prone 

position decreases intra abdominal pressures thereby reducing the weight of the 

abdominal contents. The diaphragmatic pressure also decreased in the prone position. 

Prone position increases functional residual capacity thereby reducing end expiratory 

airspace closure. One of the essential components of the preterm infants care is correct 



 

positioning as it can affect an infant’s body system positively or negatively. By different 

positioning of preterm infants, there are a variety of physiological outcomes affected 

including respiratory function, hemodynamic, neuromotor development, gastric function 

and sleep characteristics. Therefore, the goals of adaptive position are improving 

physiologic status, enhancing motor control, reducing stress and weight gain.      

                The effects of prone and supine positioning on the cardio respiratory stability 

among 22 preterm infants with apnea and bradycardia were monitored for 24 hours. By 

random method oxygen desaturation in alternating positions (prone or supine)  

respiratory rate, heart rate,  were continuously monitored. All episodes of apnea (> or = 

10 seconds), bradycardia (< 100 beats per minute), and oxygen desaturation (< 90%) 

were recorded on an event monitor. No significant differences (p > 0.05) in the incidence 

of clinically significant apnea, bradycardia, or desaturation between supine and prone 

positions were seen in these preterm infants. The results suggest that the cardio 

respiratory stability of preterm infants is not significantly compromised by supine 

positioning according to  Keene ,D.J et.al (2007)    

                    Median tidal volume was higher (p <0.05) in the prone position (7.6 vs 6.5). 

No significant difference in inspiratory and expiratory times or minute volume was found 

between the prone and supine position. An imposed airway obstruction (p < 0.05) and 

maximum inspiratory pressure (p < 0.05) were lower in the prone compared to the supine 

position. In oxygen-dependent infants only, minute volume was higher in the prone 

position (p< 0.05) Leipala , T. (2006). 

                     The incidence of apnea < 10 seconds of preterm infants was not 

significantly different between the prone and supine position (p>0.05). However, the 

mean apnea duration was significantly shorter during prone sleep position compared to 

supine sleep position (3.8seconds vs. 5.6 seconds, p<0.01), which was mainly caused by 

significantly less periodic breathing and fewer incidences of apnea lasting longer than 10 

seconds while in the prone position Pichler, G., et.al (2006). 

                       The effect of positioning on the breathing pattern among 14 stable preterm 

infants. The influence of position on the breathing pattern as documented by the 



 

pneumogram with recent clinical apnea. The infants were kept for more than six hours in 

the assigned position. A significant increase in apnea density and in periodic breathing 

was found in the supine vs the prone position (mean (SE) 4.5 (0.7)% vs 2.5 (0.5)%, and 

13.6 (3.2)% v 7.7 (2.2)%, respectively). These findings indicate an increase in central 

apnea in preterm infants kept predominantly in the supine position. Heimler , R (2005 )               

                    Nursing position has effect on the frequency, type, and duration of apneas in 

preterm infants. Thirty-five preterm infants were entered into a crossover study and 

underwent polygraphic monitoring in each of two positions, prone and supine, the initial 

position being randomly allocated. Four parameters which was recorded were nasal 

airflow, respiratory effort, electrocardiogram (ECG) and oxygen saturation. Each infant 

was studied in the two positions on the same day and each infant was studied only once. 

The infants were found to have significantly more central and mixed apneas in the supine 

than in the prone position. In addition, the severity of mixed apneas in terms of the 

duration of accompanying bradycardia and desaturation were greater in the supine than in 

the prone position (median difference 5.1 seconds in both instances). This study 

recommended that to improve measures of lung function, the adoption of the prone 

nursing position for preterm infants may reduce associated problems of apnea of 

prematurity. Kurlak ,L.O (2004). 

                 Respiratory muscle strength assessed by measurement of maximum inspiratory 

pressure was higher in the supine and supine with head up tilt of 45 degrees postures than 

in the prone posture (p<.001). Dimitriou , G., et. al(2003) 

                When  researcher   was  posted  in Neonatal Intensive Care Unit, she noticed  

most of  the babies were  in need of oxygen therapy .When Nursing the baby’s position 

she observed that most of the preterm  babies were observed to be comfortable in prone 

position and work of breathing is less when  compared to supine position. This condition 

had prompted the investigator to make an initiative in this direction to assess the 

effectiveness of  prone position on improvement in  selected  physiological parameters  

among neonates on oxygen therapy at IOG, Egmore. 

 



 

STATEMENT OF THE PROBLEM 

                 Assess the effectiveness of prone position on improvement in selected 

physiological parameters among neonates on oxygen therapy in Neonatal Intensive Care 

Unit at Institute of Obstetrics and Gynaecology  hospital , chennai-8.  

 OBJECTIVES  

• To assess the post test of selected physiological parameters among neonates in 

prone position group. 

• To assess the post test of selected physiological parameters among neonates in 

supine position group. 

• To compare the post test of selected physiological parameters between prone and 

supine position. 

• To find the association of post test of selected physiological parameters among 

neonates in prone group with their demographic variables. 

• To find  the association of post test of selected physiological parameters among 

neonates in supine group with their demographic variables 

OPERATIONAL DEFINITION 
Effectiveness 

              In this study, it refers to the desired improvement in selected physiological 

parameters among neonates after the prone position. 

Prone position 

                 Head placed in a lateral position with the elbows flexed or extended.  A folded 

sheet was placed under the abdomen to support the pelvis.  

 Selected physiological parameters 

                   Selected physiologic parameters include oxygen saturation, respiratory rate 

and heart rate. 

 



 

Neonates 

              Neonates refer from birth to 28 days of babies more than 32 weeks of gestation. 

Oxygen Therapy  

             Oxygen administration via Nasal prongs, oxygen hood and Bubble CPAP.  

ASSUMPTION 

      Prone position will improve the selected physiological parameters of the 

neonates on oxygen therapy. 

HYPOTHESIS 

              There is a significant relationship between prone position and the selected 

physiological parameters. 

DELIMITATION 

 Study samples are limited to 60.( 30 experimental group and 30 control group) 

 Study period is limited to four weeks. 

 Subjects are neonates more than 32 weeks of gestation under oxygen therapy. 

 Study is conducted only in Neonatal Intensive Care Unit at Institute of obstetrics 

and gynaecology. 

 

 

 

 

 

 



 

                                              CHAPTER II 

                   REVIEW OF LITERATURE 

“A great literature is chiefly the products of imaging minds in revolt the immovable 

certainties of nation” – Mecken, H.L                                                                                        

            Nursing Research is a continuing process, in which knowledge gained from 

earlier studies is an integral part of research. According to Polit and Hungler the review 

of literature is defined as a broad, comprehensive in depth, systemic and critical review of 

scholarly publications, unpublished scholarly print materials, audio-visual materials and 

personal communications. 

PART I     : Literature related to study. 

PART II   : Conceptual Framework. 

PART I:  Literature Related to Study.   

        Research literature organized and presented under the following heading: 

SECTION I: Literature related to Neonatal Hypoxia. 

SECTION II: Literature related to Newborn oxygen therapy. 

SECTION III: Literature related to effect of positions on physiological parameters. 

SECTION IV: Literature related to advantages of prone position. 

SECTION I: Literature Related to Neonatal Hypoxia.           

             Bruce Wilsonn (2008) studied the effects of perinatal hypoxia during birth. 

Asphyxia during birth has long been known to cause fetal brain injury, the most serious 

being Hypoxic-ischemic encephalopathy.Upto three quarters of hypoxic babies died of 

multiple organ failure and lung infections. Those who survive were commonly left with 

gross symptoms such as mental retardation and cerebral palsy, learning difficulties in 



 

later life. The study recommended that the relieving of first line hypoxia may resolve a 

chronic subclinical hypoxia.         

                  American College of Obstetricians and Gynaecologists (2007) conducted a 

epidemiological study on Neonatal Encephalopathy. The study shown that 19% of cases 

were very non-string criteria for intra partum hypoxia, 10% experience significant intra 

partum hypoxia, 69%only had ante partum risk factors, 25% had both ante partum and 

intra partum risk and 2% identified no risk factors. Approximately 70% of Neonatal 

Hypoxic encephalopathy was secondary to events arising before the onset of labor. The 

overall incidence estimated approximately 1.6/10,000 population.     

                Arjan B.Tepas et.al (2007) did a case control study on early Respiratory 

management of respiratory distress syndrome among very preterm infants .Samples were 

selected with the gestational age of 25-32 weeks. They were supported with early Nasal 

continuous positive airway pressure but it was failed and intubated within 72 hours after 

birth.  Twenty five  newborns were selected whereas 50 babies were included in the 

delivery room intubation (DRI) group. The result shown that the incidence of Broncho 

pulmonary Dysplasia was significantly lower in the Nasal CPAP group  than in the DRI 

group P<0.004.    

                  Gonzalez de Dios (2000) conducted prospective epidemiologic study of 

perinatal asphyxia in full term infants. Perinatal Asphyxia was graded as non-severe (1 

minute Apgar score <6 or Umbilical artery PH <7.2, and severe 1 minute Apgar score <  

or = 3 and umbilical artery PH < 7.10. Based on classification of Levene and Sarnat  

Hypoxic Ischemic Encephalopathy was graded as mild, moderate and severe. Neurologic 

sequeale in 12-24 months follow up was graded as mild, moderate and severe based on 

classification of Finer and Amiel Tison. The results were out of 156 newborns, 31 severe 

and 125 non severe, 25.6% had neurologic manifestations, 16.5% had neurologic 

sequeale. 

 

 



 

SECTION II: Literature related to Newborn oxygen therapy 

                    Yacov Rabi (2011) conducted prospective randomized control trial to 

determine which oxygen titration strategy was most effective achieving and maintaining 

oxygen saturation of 85-92% during delivery room resuscitation. Samples with 32 weeks 

gestation age were selected, with resuscitation 100% oxygen (high oxygen group) oxygen 

titration strategy (moderate oxygen group) or 21% oxygen (low oxygen group). In 

moderate and low oxygen groups, oxygen concentration was adjusted by 20%. The 

results shown that moderate oxygen group spent greater time in the target oxygen 

saturation range than high oxygen group. The study recommended that titrating from an 

initial oxygen concentration of 100% was more effective than giving a static 

concentration of 100% oxygen in maintaining preterm infants target saturation range                   

                      David.J. Henderson (2009) conducted a study on Restricted versus Liberal 

oxygen exposure for preventing morbidity and mortality in preterm or low birth weight 

infants.  Three hundred and fifty samples were selected by random method and assessed 

the effects of lower vs higher blood oxygen levels. In this analysis, restricting oxygen 

exposure in the early neonatal period significantly reduced the incidence and severity of 

Retinopathy of Prematurity. The study recommended that, unmonitored oxygen therapy 

has potential harms without clear benefits. 

                       Jatana et.al (2006) conducted a study to evaluate a system of 

standardizing the oxygen concentration inside the oxygen hood and to develop guidelines 

for controlled Fio2 (Fraction of inspired oxygen) administration by changing the size of 

the hood, lid position on the hood and oxygen flow rate without oxygen analyzer. Thirty  

neonates requiring oxygen  to be delivered through head box and oxygen content in the 

head box was measured using standard oxygen analyzer while the sizes of head box and 

lid position were changed independently. The results were smaller sized head box 

achieved more predictable oxygen concentration at all flow rates. No carbon dioxide 

(CO2) retention was found at a flow rate of 4l/ mt.  

                        



 

                    Zulian Liu et.al (2005) investigated the effectiveness of treatment with 

hyperbaric oxygen for neonates with Hypoxic Ischemic Encephalopathy. Twenty-eight 

Samples were selected using randomized controlled trials; compared usual care with 

hyperbaric oxygen outcomes included mortality and long term neurological sequeale. 

Treatment with hyperbaric oxygen had better outcomes. Meta analysis was 0.26 for 

mortality and 0.41 for neurological sequeale.    

                       Mclaughlin et.al (2004) conducted study to assess the fraction of inspired 

oxygen (Fio2) via nasal cannula and identify clinical variables that affect Fio2. Twenty 

newborns under oxygen therapy via nasal cannula up to 4l/mt were selected and assessed. 

The results were Fio2 increased as oxygen flow was increased. Infants receiving oxygen 

via nasal cannula >2l/mt may be at risk for hypoxic lung injury. Recommendation was 

use of lowest oxygen flow to maintain normal oxygenation for long term oxygen therapy.           

                     Liptsen, E, et.al (2002) compared work of breathing and breathing 

asynchrony during bubble nasal continuous positive airway pressure (NCPAP) vs 

variable-flow (VF)-NCPAP among premature infants. 18 premature infants of birth 

weight <1500 g who required NCPAP for mild respiratory distress was studied on bubble 

and VF-NCPAP at 8, 6, 4, and 0 cm H2O. Tidal volumes were obtained by calibrated 

respiratory inductance plethysmography. Esophageal pressure estimated intrapleural 

pressure. Inspiratory and resistive work of breathing was calculated from pressure-

volume data. Breathing asynchrony was assessed with phase angle. The results at all 

NCPAP levels were referenced to VF-NCPAP values at 8 cm H2O. Bubble NCPAP did 

not decrease resistive work of breathing relative to 0 cm H2O. Resistive work of 

breathing (p=0.01), respiratory rate (p<0.03), and phase angle (p=0.002) were all greater 

with bubble compared to VF-NCPAP.This study concluded that the more labored and 

asynchronous breathing seen with bubble NCPAP may lead to higher failure rates over 

the long term than with VF-NCPAP. 

 

 

 



 

SECTION III: Literature related to effect of positions on physiological parameters    

                Albert Balaguee et.al (2009) conducted a study to assess the effects of 

different positioning of newborn receiving mechanical ventilation on short-term 

respiratory outcomes. Two hundred and six newborns included for quasi-randomized 

clinical trials. Several positions were compared prone versus supine, prone versus lateral 

right, lateral right versus supine, lateral left versus supine. Comparing prone versus 

supine position, an increase in arterial Po2 (partial pressure of oxygen) in the prone 

position between 2.75 and 9.72mm Hg and oxygen saturation was from 1.18 to 4.36%. 

The investigator concluded that prone position was found slightly improve the 

oxygenation in neonates.      

                     Wilawan Picheansathian RN, DN (2009) conducted a systematic review to 

determine the best available evidence related to the positioning of newborns. Newborns 

before 37 weeks of gestational age were selected and measured the physiologic effects 

and sleep state. The findings of this systematic review were the prone position improves 

arterial oxygen saturation, improved lung and chest wall synchrony of respiratory 

improvements, decreased incidence of apnea and gastro esophageal reflux. The study also 

suggested that along with position use of postural support roll and a postural nappy 

improved hip posture of very preterm infants up to term.           

                     Casado-Flores et.al (2008) investigated the effect of repeated prone 

positioning supine- prone / prone- supine on oxygenation in newborns suffering from 

respiratory distress. By using cross over design 23 newborn were placed in the prone- 

5ratio during supine – prone and prone – supine position were evaluated. The result 

shown that increase in Pao2/ Fio2 ratio p(<0.001), when they are placed from the supine 

to the prone position and their pao2 /Fio2 dropped p<0.011, when changed from the 

prone to supine position. The author recommended prone position improve oxygenation 

in a significant proportion of Newborn with ARDS. 

                          Numa Att et.al (2008) conducted a study to assess the effect of prone 

and supine positions on functional residual capacity, oxygenation and respiratory 

mechanics among ventilated newborns. Thirty newborns with lung disorders were 



 

selected. Cross over study design supine/ prone sequence; Group 2 prone/ supine 

sequence. Each position was maintained for 12 hours. Analysis of data shown that 

significant improvement on oxygenation p=0.0016 when newborns in prone position and 

improvement occurred early within 2 hours over 12 hour period. Hemodynamic and 

ventilation parameters were not affected by position change. No changes in heart rate, 

Paco2 and mean arterial pressure.  

                       Yong – Chuan Chen RN,MS (2007) studied the effectiveness of prone 

position on physiological parameters in preterm infants. In this experimental cross over 

design preterm 26-36 weeks gestation without congenital abnormalities or sedation were 

selected by random method. They were placed prone or supine for 2 hours after nursing 

activities. Physiological parameters ( Heart rate, Respiratory rate and oxygen saturation ) 

were recorded every 1 minute by Dragger monitor. Results were infants in prone position 

had higher oxygen saturation p<0.01, stabilized heart rate p<0.01 and respiratory rate 

p<0.01. The study recommended  the nurses  to practice prone position for  preterm 

infants to stabilize vital signs and minimize the complications of hypoxia.                  

                      Zahra Abde Yazdan et.al (2007) examined the effects of supine and prone 

positions on tissue oxygenation of newborns under mechanical ventilation. One group 

examined clinical trial 32 premature infants under mechanical ventilation. Infants placed 

in supine position for 0-120 min and then prone for 2 hour period. Oxygen saturation 

were measured and compared in two positions SPo2 in supine position was p=0.93 and in 

prone p=0.003 respectively. The results indicated that placing the infant in prone position 

is an easy, non- invasive and inexpensive method to an improvement in oxygenation. 

                      Bhat RY et.al (2006) compared oxygen saturation between supine and 

prone positions in the preterm babies with respiratory distress syndrome requiring 

supplemental oxygenation. The result shown that the median oxygen saturation p=0.015 

and functional residual capacity p=0.019 was significant higher in the prone compared 

with the supine posture. The amount of supplementary oxygen given to the oxygen 

dependent infants was significantly high in the supine posture compared with in the prone 

posture (p= 0.02).  



 

                    Jennifer Levy; et.al(2006) conducted a study among  premature infants with 

respiratory distress oxygenate better and have improved breathing synchrony when they 

are nursed in the prone position.He investigated whether work ofbreathing (WOB) is 

decreased in the prone position in healthy premature infants nearing dischargefrom the 

neonatal intensive care unit. Nineteen convalescing premature infants in room air were 

studied in both supine and prone position. Positioning order was randomized. Mean birth 

weightwas1358_332 (SD) g, gestational age 29.7_2.1weeks,weight at study 1757_248 g, 

and age atstudy 33.6_1.4 days. Similarly, respiratory rate, tidal volume, minute 

ventilation, and lung compliance did not differ between positions. These data suggest that 

sleep position recommendations for healthy premature infants discharged home without 

oxygen should be no different than for term infant 

                    Fitzgerald (2005) conducted a study to compare the effects of supine and 

prone position on preterm with Acute Respiratory distress syndrome in hospitalized 

babies. They have taken 20 preterm, randomly assigned to prone and supine position and 

the investigator found that preterm babies are quiet comfortable when they are lying on 

their tummy (prone ) , since rapid rate of breathing with respiratory distress was slightly 

lower in the prone position.       

                    Bredemeyer (2004) conducted study on body position for spontaneously 

breathing preterm infants with Apnea. The study indicated that different body position 

has got various effects on lung volumes. Placement of infants on their stomach (prone) 

rather than on their back (supine) can improve oxygenation and ventilation.         

                    Jane (2004) conducted a consecutive prospective pilot study was to assess 

the effectiveness of sleeping positions on O2 saturation. Eleven preterm babies with 31-

36 weeks of gestational age were selected randomly. The analysis shown that increase in 

heart rate and oxygen saturation level in the preterm babies when they are lying on the 

stomach at p<0.01 and 0.001 levels. 

                     Venkatesh (2004) conducted an experimental study to assess the effect of 

prone position in improving oxygenation in infants with respiratory support. Twenty 

preterm babies 26-32 weeks of gestation were selected randomly with continuous 

positive airway pressure support. The experimental groups were placed on prone position 



 

for 2 hours and control group as per hospital routines. The result was increased in oxygen 

saturation level at p<0.001 level in prone position compared to other positions.             

                 Chang (2002) assessed additional secondary outcomes such as motor activity, 

number, intensity and duration of episodes of desaturation. This study found that, 

compared to supine position, prone position produced fewer episode of desaturation and 

lesser levels of activity. It also found that 74% of the episodes of desaturation were 

associated with vigorous motor activity and crying. The study concluded that prone 

position offered indirect benefits by achieving less agitation in the infants.   

                 Andren .H (2001) conducted a comparative study  to assess the effect of prone 

and supine position on forced residual capacity, oxygen and respiratory mechanics in 

ventilated infants conducted on 30 patients. The results indicated that prone position 

significantly improves oxygen only in babies with obstructive airway disease.   

                   Kornecki .A (2001) experimented the effect of prone position in improving 

oxygen saturation in preterm with lung disease need respiratory support. Samples were 

selected randomly to supine and prone position by cross over design. Oxygen index was 

monitored for both the groups and it was found that there is improvement in the oxygen 

index when the babies were on prone position p<0.002.              

                    Stephanie.R (2001) assessed the effects of sleeping position on development 

of infant cardiovascular control. The heart rate, blood pressure control over the first 6 

months of life studied. Twenty preterm babies were studied at 2-4 week, 2-3 months and 

5-6 months with daytime polysomnography. The investigator reported that fall in blood 

pressure is compromised by increase in heart rate when the infants lying on their 

stomach.          

                     Bhat Ravindra (2000) conducted a study to determine the prone versus 

supine posture was associated with higher O2 levels in preterm before discharge. By 

using simple random technique, 20 samples selected. For two successive days infants 

were studied in both positions for 3 hours each. The results shown that median O2 

saturation p=0.015 Functional residual capacity p= 0.019 were significant higher in prone 

compared to supine position. 



 

                   Mcevoy (2000) conducted a study to assess the effect of prone position in 

improving oxygen saturation in preterm with lung disease with respiratory support. Fifty 

five  newborns studied in the supine versus prone position for 1-hour time interval under 

controlled clinical trial. Results were shown that superior O2 saturation in prone position 

94.1% significant at p<0.001 level.               

                   Wolfson (1992) physiological study strongly suggest a plausible link between 

change in body position and alteration  in the work of breathings. It has been postulated 

that use of the prone position increases the curvature of the diaphragm for adequate lung 

expansion. 

                   Jirapet and Khumsobes(1991) assessed the effects of positioning on oxygen 

saturation and respiratory rate among neonates at 48 hours of extubation. By using 

random assignments the neonates was placed in different positions supine, prone and 

lateral. The result shows that there was no significant difference in oxygen saturation. 

SECTION IV: Literature related to advantages of prone position   

                  Tricia G.Oliveria et.al (2009) studied the effectiveness of prone position in 

reducing thoraco abdominal asynchrony, peripheral oxygen saturation among preterm 

neonates . By using  quasi experimental design twelve preterms were studied in both the 

supine and prone position. A total of 9,167 respiratory cycles were analyzed.the result 

shows that  the prone position was associated with significant reductions in labored 

breathing . The prone position resulted in a significant reduction in thoracoabdominal 

asynchrony, without affecting breathing pattern or peripheral oxygen saturation  

                   Ry and Step (2008) taken an article from American Association of Pediatrics 

given the reasons why babies in the NICU will be sleeping on their tummies a lot, 

initially. Prone position avoids Gastro esophageal reflux, increase airflow; quiet sleep, 

which is important for maturation and brain development rest at lower stress levels and 

conserves energy. 

                   Larry (2005) conducted study regarding the reduction of sudden Infant 

Death syndrome (SIDS) in preterm babies admitted in NICU, where the infants placed on 



 

their abdomen has more advantages that is improvement in respiratory mechanics 18%, 

5% airway patency, O2 saturation increases to 23%, 20% developmental improvement, 

14% comfort breathing, 13% increase in feeding tolerance, 7% reduction in apnea and 

bradycardia.  

                   San diego (2005) quantified oxygenation and episodes of hypoxemia in 55 

infants (birth weight ≤1000 gm) with CLD (Chronic lung disease) in the supine versus 

prone position, for 1-hour time intervals. Oxygen saturation was measured with the 

Nellcor N-200 pulseoxmeter and a computer program. Prone positioning increased 

oxygen saturation from 92.0% to 94.1% ( p <0.001) and significantly decreased episodes 

of hypoxemia to oxygen saturation levels of less than 90%, 85%, and 80% ( p <0.001). 

The findings support prone positioning for the extremely low birth weight infants. 

                   Casado – Flores  et.al (2004) studied prospectively that patients in the prone 

group shown an improvement in oxygenation, ventilation perfusion matching and 

secretion clearance. Dependent lung units are better ventilated in the prone position. He 

concluded that prone positioning cannot be recommended routinely, but may be 

considered in the preterm with severe ARDS and refractory hypoxemia. 

                    Gattinoni (2001) etal performed changing position from supine to other 

positions, specifically to prone, have some advantages. On respiratory parameters, 

additional benefits regarding feeding, gastric emptying and suctioning and on some 

aspects of development during the first months of life in addition postural changes could 

contribute in preventing motor abnormalities. 

                    Antunes (2003) conducted the effectiveness of prone versus position from 

the start of weaning of ventilator until extubation . Randomized parallel controlled trial 

method used to select samples with 24-33 weeks of gestational age. Prone position versus 

supine was put and respiratory parameters monitored. The result shown that significant 

improvement in oxygen saturation, respiratory rate and heart rate also  p <0.002. 

                      



 

                     Richard. K. Albert (2001) conducted a study to assess the effectiveness of 

prone position in eliminating compression of the lungs by the heart and they found that 

the prone position improves gas exchange, restores ventilation to dorsal lung regions 

without markedly compromising ventral regions. Four CT (Compted Tomography) 

sections between carina and diaphragm were analyzed. In prone position, left and right 

lung volume located under the heart was <1 and <4%  respiration. In all four sections 

p<0.05. No lung is located under the heart when patients are prone and the compressive 

force of the heart is directed towards the sternum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PART II:CONCEPTUAL FRAMEWORK 

                  Conceptual models are made up of concepts, which describe the mental 

images of a phenomenon and interact them into a meaningful configuration. The 

conceptual framework gives the idea to the researcher’s view and core theme of the 

research. The present study aims at assessing the effectiveness of   prone position on 

improvement in selected physiological parameters among neonates on oxygen therapy. 

The framework selected is based on Kathryn Barnard  Parent/ Caregiver Child 

Interaction Model(1972) 

                    Barnard stated that the care giver infant system was influenced by individual 

characteristics of each member and the individual characteristics were modified to meet 

the needs of the system .This theory has two components, 

1. Caregiver characteristics. 

2. Infant characteristics. 

Caregiver characteristics 

                 This includes clarity of cues and alleviation of distress. Here researcher 

identified the newborns with difficulty in breathing, irritable cry, rapid respiration   and 

they were under oxygen therapy. Investigator planned to place neonates in prone position 

to observe the selected physiological parameters. 

Infant characteristics 

                   The interventions are continuously carried out and released as newborns a 

characteristic which implies the newborns responsiveness of care giver. Post assessment 

refers to the physiological parameters monitored by observation schedule among 

newborns after changing  prone position in the experimental group and supine position in 

the control group. It refers to the  improvement in  physiological parameters such as heart 

rate, respiratory rate and level of  oxygen saturation  as positive response and no 

improvement in these parameters as negative response.  

                The care givers characteristic are made based on the newborns characteristics. 

It is a process where the caregiver intervention is based on the newborns response.



 

FIGURE.1 : MODIFIED KATHRYN BARNARD PARENT / CAREGIVER CHILD INTERACTION MODEL (1972) 
INFANT  CHARACTERISTICS CARE GIVER CHARACTERISTICS 
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CHAPTER – III 

METHODOLOGY 

           Research Methodology is a systematic way to solve the research problem. 

Research methodology involves the systematic procedure by which the researcher starts 

from the initial identification of the problem and proceeds to its conclusion  ( Abdellah 

1979) 

           This chapter describes the research approach, research design, variables in the 

study, setting of the study, population, sample size, sampling technique, criteria for 

sample selection, description of the tool, content validity, pilot study, reliability, data 

collection method and plan for analysis. 

RESEARCH APPROACH           

               Research approach used for the study was quantitative Research approach.  

RESEARCH DESIGN 

                The research design used for the study was quasi-experimental type of Non 

equivalent control group after only design. The investigator manipulated the independent 

variable  prone position  upon selected  physiological parameters at 30, 60,90,120 

minutes interval for two days and the control group was observed  in the supine position 

as per the regular hospital routine at the same time intervals. 

              The research design is  represented  as follows 

                                   X       O 

                                            O 

      X      - Positioning the neonate in prone  position for 2 hours. 

        O      - post test observation of the neonate  at 30, 60, 90,120 minutes for prone  

                  position.  



 

    O -  post test observation of the neonate at 30, 60, 90,120 minutes for supine 

     position  

VARIABLES 

                   Variables included in the study were selected physiological 

Parameters(Dependent Variable)  prone position (Independent Variable),and the 

demographic Variables  includes  gestational age, chronological age, sex, nature of birth , 

place of delivery,  Apgar score, Weight of the baby, type of feed , mode of oxygen 

delivery and amount of oxygen delivery.  

SETTING OF THE STUDY  

                   The study was conducted in Neonatal intensive care unit at Institute of 

Obstetrics and Gynaecology, Government Hospital for Women and Children, Egmore, 

Chennai-8. It is one of the biggest Teaching Institutions for midwifery in Asia. The 

institute has been rendering meritorious service and has been providing an avenue for 

research in the field of maternal and child health. In NICU there were more than 10-15 

babies nursed per day.  

POPULATION  

                   The study population includes the term neonates and the preterm neonates   

more than 32 weeks of gestation from 0-28 days under oxygen therapy through nasal 

cannula, oxygen hood and bubble C-PAP admitted at NICU, IOG Hospital. 

SAMPLE SIZE 

                    The study sample comprises of neonates more than 32 weeks of gestation on 

oxygen therapy in Neonatal Intensive Care Unit at IOG. The experimental group 30 and 

control group 30 who met the inclusion criteria were selected. 

 

 



 

SAMPLING TECHNIQUE 

                  The samples of the study were selected using Non- probability sampling 

method- convenience sampling. According to Polit and Hungler (2009) convenience 

sampling involves selection of the most readily available persons as participants. 

INCLUSION CRITERIA 

• Neonates with the gestational age more than 32 weeks .  

• Neonates with respiratory distress, birth asphyxia,meconium stained respiration 

and transient tachypnoea of newborn  

•  Term and preterm neonates on oxygen therapy via nasal cannula, oxygen hood 
and bubble C-PAP. 

• Neonates who are admitted in NICU at IOG hospital. 

• Neonates who has spontaneous breathing. 

• Weight of the neonates more than 1000g. 

• Caregivers who knows to speak Tamil and English. 

EXCLUSION CRITERIA 

• Neonates  less than 32 weeks of gestation 

• Neonates who are critically ill. 

• Neonates under mechanical ventilator. 

• Neonates under incubator care. 

• Neonates with congenital anomalies. 

DEVELOPMENT AND DESCRIPTION OF THE TOOL: 

               The investigator developed the data collection tool after extensive review of 
literature and discussion with experts, to collect the data needed for the study. The tool 
consists of two sections. 

Section A: Demographic data. 



 

Section B: Observation schedule of physiological parameters. 

Section A: 

• Demographic variable includes gestational age, chronological age and sex. 

• Obstetrical variable   includes Nature of birth and place of delivery. 

• Clinical variable includes birth weight, Apgar score, type of feeding and oxygen 

therapy. 

Section B: 

• This section includes observation schedule of physiological parameters O2 

saturation, heart rate & respiratory rate at 30, 60, 90 and 120-minute intervals. 

SCORING TECHNIQUE 

           Section A & B were not scored but data were categorized for descriptive and 

Inferential statistical analysis. 

CONTENT VALIDITY OF THE TOOL 

             Experts in the field of nursing validated the content of the tool. The suggestions 

of the experts were incorporated in the study and the tool was finalized. The refined tool 

was used for data collection. 

PILOT STUDY 

             The pilot study was conducted in NICU, R.S.R.M Hospital, and Chennai for a 

period of 1 week from 21.03.2011 to 25.03.2011. Formal permission was obtained from 

the Medical Superintendent of R.S.R.M Hospital and Head of the Department of 

Neonatology. 6 samples were chosen from the main population using Non probability 

convenient sampling technique. Informed consent was obtained from the parents of the 

sample and data was collected for the period of 5 days. The instrument was found reliable 

for preceding the main study. The other opinions and suggestions were incorporated in 

the main study to accomplish the objectives of the study. 

 



 

RELIABILITY OF THE TOOL 

             After pilot study, reliability of the tool was assessed by using Test retest method. 

Reliability correlation coefficient value is 0.81. This correlation coefficient is very high 

and it is good tool for assessing the effectiveness of prone position on the selected 

physiological parameters of neonates on oxygen therapy in Neonatal Intensive Care Unit.                  

PROCEDURE FOR DATA COLLECTION: 

           A formal permission was obtained from the concerned authority. The data 

collection was done within a given period of 4 weeks from 29.08.2011 to 29.09.2011. 

After a brief self-introduction and establishing rapport, the investigator gave detail about 

the nature of the study and consent was obtained. 

            Neonates under oxygen therapy who met the inclusion criteria were selected by 

using convenient sampling technique.  Data collection procedure was also explained to 

the staff nurses who were in the Neonatal Intensive Care unit. Demographic data was 

collected from the medical records.  The neonates were selected for the intervention, once 

routine care was finished. In the experimental group, neonates were placed in prone 

position and the post test was observed on selected physiological parameters for every 30 

minutes for two hours. The same procedure was carried out for two consecutive days. 

The control group neonates were in supine position as per the regular hospital routine   

and the post test readings were also observed every 30 minutes for two hours in two 

consecutive days. It took about 2 hours for the single baby per day for the procedure. 

Four samples were taken per day. The study was carried out from the beginning when the 

intervention was interrupted due to intensive care procedures. 

PLAN FOR DATA ANALYSIS 

            Data were collected, arranged, tabulated & was analyzed by using descriptive and 

inferential statistics. 

 

 



 

Descriptive Statistics 

• Frequency and percentage distribution were used to describe the demographic 
variables. 

• Heart rate, Respiratory rate and oxygen saturation were given in Mean and 
Standard Deviation.    

Inferential statistics 

• Comparison between groups score were analyzed using student’s independent t-

test. 

• One way analysis of variance and t- test  was used to associate the effectiveness 

of prone  and supine position with the demographic variables. 

PROTECTION OF HUMAN SUBJECTS 

                Institutional ethics committee, Madras Medical College reviewed and approved 

the study to be conducted on human subjects. Informed consent was obtained from 

caregivers of each study subjects after detailed explanation about the nature of the study. 
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FIGURE 2: SCHEMATIC REPRESENTATION OF THE RESEARCH 

DESIGN 

 

 

                                                                                                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER IV 

                                          Target population  

Neonates more than 32 weeks of gestation  on oxygen therapy 

                                         Accessible population 
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DATA ANALYSIS AND INTERPRETATION 

This chapter deals with the analysis of data collected from 60 study subjects to 

assess the effectiveness of prone position on improvement in selected physiological 

parameters among neonates on oxygen therapy .The data findings have been tabulated 

and interpreted according to plan for data analysis. 

           Descriptive and inferential statistics were used for analyzing data based on 

objectives of the study. This chapter includes five sections. 

ORGANIZATION OF DATA  

SECTION I      :   Distribution of demographic variables. 

SECTION II     :  Assessment of the post test of selected physiological parameters  

                               among neonates in prone group. 

  SECTION III   :  Assessment of the post test of selected physiological parameters  

                                 among neonates in supine group. 

SECTION IV   :  Comparison of the  post test of selected physiological parameters  

                           between prone and supine group.  

 SECTION V    :   Association of post test of selected physiological parameters 
among      

                                neonates in prone  group with their demographic variables.    
 
SECTION VI    :  Association of post test of selected physiological parameters 

among                 

                               neonates in supine group with their demographic variables 

 

SECTION I   :   DISTRIBUTION OF DEMOGRAPHIC VARIABLES. 

Table 2: Frequency and percentage distribution of demographic variables. 
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Demographic variables 

Group 
Supine Prone 

N % n % 
Gestational age 32 - 34 weeks 10 33.3% 10 33.3% 

35 - 37 weeks 7 23.3% 6 20.0% 
38 - 42 weeks 
>42 weeks 

13 
0 

43.3% 
0% 

14 
0% 

46.7% 
0% 

Chronological age < 7 days 30 100.0% 30 100.0% 
Sex Male 15 50.0% 15 50.0% 

Female 15 50.0% 15 50.0% 
Nature of birth Normal Dellivery 12 40.0% 13 43.3% 

Caesarean section 
Assisted delivery  

18 
0 

60.0% 
0% 

17 
0 

56.7% 
0% 

Place of delivery Hospital 
Home  

30 
0 

100.0% 
0% 

30 
0 

100.0% 
0% 

Apgar score(5min) 7-10 15 50.0% 16 53.3% 
4 – 6 15 50.0% 14 46.7% 

Weight of baby < 2Kg 10 33.3% 10 33.3% 
2.1-3.0Kg 16 53.3% 17 56.7% 
3.1-4.0 Kg 4 13.3% 3 10.0% 

Type of feed Breast feeding 1 3.3% 1 3.3% 
Intravenous fluids 20 66.7% 21 70.0% 
Naso gastric feeds 9 30.0% 8 26.7% 

Mode of Oxygen 
delivery 

Nasal cannula 5 16.7% 5 16.7% 
Oxygenhood 8 26.7% 8 26.7% 
Bubble C-PAP 17 56.7% 17 56.7% 

Amout Oxygen 
delivery 

1 - 2 lit/mt. 11 36.7% 11 36.7% 
3 - 5 lit/mt. 16 53.3% 16 53.3% 
6 - 8 lit/mt. 3 10.0% 3 10.0% 

 
The above table depicts that majority  of the subjects were between 38-42 weeks (43.3%) in 

supine and  (46.7%) in prone group, Majority (100%) of the subjects were less than 7 days of 

age  and hospital delivery, more than half of the proportion(60%) in supine and (56.7%) in 

prone group were delivered by caesarean section , almost half of  both the group supine (50%) 

prone (53.3%) were having Apgar score of 7-10. More than half of the proportion of both the 

group supine (53.3%) prone (56.7%) were having birth weight of  2.1-3 Kg, Highest  

proportion of both the group supine (66.7%) prone (70%) were received intravenous fluids, an 

equal proportion of both supine and prone (56.7%) receiving oxygen through bubble CPAP 

with 3-5 litres of oxygen (53.3%)  

  Figure 3: Percentage distribution of gestational age in weeks of 

neonates. 
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              The above figure depicts that most of the subjects 46.7% in prone and 43.3%  

in supine were between 38-42 weeks of gestation. 

 

 

 

Figure 3:  Percentage distribution  of birth weight of neonates. 
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                      The above figure depicts that 53.3% of the neonates  in supine group and 

56.7% in prone  were between 2.1-3 kg. 

 

 

  

 

 

 

SECTION II: ASSESSMENT OF THE POST TEST OF SELECTED 

PHYSIOLOGICAL PARAMETERS AMONG NEONATES IN PRONE 

POSITION GROUP 
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Table 3: Distribution of posttest of selected physiological parameters 
in prone position. 

 
 

Days 

 
 

Time 
 

  Oxygen 
saturation(%) Heart 

rate(beats/mt) 
Respiratory rate 

(Breaths/mt) 
Mean SD Mean SD Mean SD 

 

Day1 

30 min 145.60 19.47 60.27 5.37 96.10 2.84  

60 min 146.60 19.76 59.13 6.47 96.70 2.04 

90 min 147.73 20.94 58.93 5.60 97.97 1.22 

120 min 148.40 20.00 58.07 5.84 98.10 1.27 

Day2 

30 min 149.10 19.48 57.33 6.00 98.13 1.55 

60 min 156.40 17.04 56.27 5.65 98.30 0.92 

90 min 156.80 16.65 55.80 5.44 98.30 0.95 

120 min 157.33 14.41 55.40 5.28 98.67 0.55 

 

              The above table depicts that in the prone position the heart rate was between 

145- 157b/mt, respiratory rate was  between 55- 60  breaths/mt and the oxygen 

saturation  was  between 96- 98% for day 1 and day 2 respectively. 

 

 

 

SECTION III : ASSESSMENT OF THE POST TEST OF SELECTED  

PHYSIOLOGICAL PARAMETERS  AMONG NEONATES IN SUPINE  

POSITION GROUP 

Table 4: Distribution of  post test of selected physiological 

parameters in supine   position 

Days Time   Oxygen saturation(%) 
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 Heart 
rate(beats/mt) 

Respiratory rate 
(breaths/mt) 

Mean SD Mean SD Mean SD 

 
Day1 

 
30 min 

 
145.87 

 
18.36 

 
60.80 

 
7.87 

 
96.00 

 
3.18 

 
60 min 

 
146.17 

 
18.24 

 
60.80 

 
7.87 

 
96.63 

 
2.47 

 
90 min 

 
146.67 

 
18.06 

 
60.53 

 
6.83 

 
96.73 

 
2.45 

 
120min 

 
147.00 

 
17.73 

 
60.30 

 
6.84 

 
96.80 

 
2.17 

 
Day2 

 
30 min 

 
147.40 

 
17.41 

 
59.77 

 
6.75 

 
96.97 

 
2.08 

 
60 min 

 
147.60 

 
17.18 

 
59.37 

 
6.38 

 
97.00 

 
1.72 

 
90 min 

 
147.87 

 
17.01 

 
59.00 

 
5.84 

 
97.27 

 
1.87 

 
120min 

 
148.27 

 
16.99 

 
58.33 

 
5.07 

 
97.43 

 
1.79 

 
                  

             The above table  shows that  in the supine position  heart rate was between  

145-148 beats/mt, respiratory rate  was between 58- 60 breaths/mt and the  oxygen 

saturation  was between 96-97 % for  day 1 and day two respectively. 

 

 

 

 

SECTION IV: COMPARISON OF THE POST TEST OF SELECTED 

PHYSIOLOGICAL PARAMETERS BETWEEN PRONE AND SUPINE 

GROUP.  

 Table 5: Comparison of the heart rate between prone and supine  

                group 

Days  Time  Heart rate  Student independent t-test 
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  Prone Supine      

Mean SD Mean SD 

Day1 30 min 145.60 19.47 145.87 18.36 t=0.05 P=0.96 DF=58 

60 min 146.60 19.76 146.17 18.24 t=0.09 P=0.93 DF=58 

90 min 147.73 20.94 146.67 18.06 t=0.21 P=0.83  DF=58 

120 min 148.40 20.00 147.00 17.73 t=0.28 P=0.77  DF=58 

Day2 30 min 149.10 19.48 147.40 17.41 t=0.35 P=0.72  DF=58 

60 min 156.40 17.04 147.60 17.18 t=1.99 P=0.05*  DF=58 

90 min 156.80 16.65 147.87 17.01 t=2.06 P=0.04* DF=58 

120 min 157.33 14.41 148.27 16.99 t=2.23 P=0.03* DF=58 

 

          The above table compares the heart rate between prone and supine position. It 

shows that there is a statistically significant difference (p<0.05) after second day 60 

minutes onwards. Statistical significance was calculated using student independent t-

test. 

 

 

 

 

 

 

 

 

Figure 3: Comparison of the  heart rate between prone  and supine  

                  position. 
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                        The above figure depicts that the maximum heart rate in the prone 

position was 157 beats /mt  and 148beats /mt for the supine position.  

 

 

Table 6: Comparison  of the respiratory rate between prone and 
supine   

                group. 

Days  

 Time  

  

Respiratory rate  Student independent t-test 

Prone Supine  

Mean SD Mean SD 
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Day1 30 min 61.27 5.37 60.80 7.87 t=0.26 P=0.78 DF=58 

60 min 59.13 6.47 60.80 7.87 t=0.89 P=0.37 DF=58 

90 min 58.93 5.60 60.53 6.83 t=0.99 P=0.32  DF=58 

120 min 58.07 5.84 60.30 6.84 t=1.36 P=0.17  DF=58 

Day2 30 min 57.33 6.00 59.77 6.75 t=1.44 P=0.15  DF=58 

60 min 56.27 5.65 59.37 6.38 t=1.99 P=0.05*  DF=58 

90 min 55.80 5.44 59.00 5.84 t=2.19 P=0.03* DF=58 

120 min 55.40 5.28 58.33 5.07 t=2.20 P=0.03* DF=58 

 
                

              The above table compares the respiratory rate between the prone and supine 

position. It shows there is a statistically significant difference (p<0.05) after second 

day 60 minutes onwards. Statistical significance was calculated using student 

independent t-test. 

 

 
 
 
 
 
 
 
 
Figure 6: Comparison of the  respiratory  rate between prone and  
                  supine position 
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                     The above figure depicts that the respiratory rate reduced to 55 breaths 

per minute in the prone position and 58 breaths per minute in the  supine  position 

 
 

 

 

Table 7: Comparison  of the oxygen saturation between prone and 
supine group. 

 

 

 

Days Time  

Oxygen saturation Student independent t-test 

Prone Supine  

Mean SD Mean SD 
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Day1 30 min 96.10 2.84 96.00 3.18 t=0.13 P=0.89 DF=58 

60 min 96.70 2.04 96.63 2.47 t=0.11 P=0.91 DF=58 

90 min 97.97 1.22 96.73 2.45 t=2.47 P=0.02*  DF=58 

120 min 98.10 1.27 96.80 2.17 t=2.83 P=0.006**  DF=58 

Day2 30 min 98.13 1.55 96.97 2.08 t=2.46 P=0.02* DF=58 

60 min 98.30 0.92 97.00 1.72 t=3.65 P=0.001***  DF=58 

90 min 98.30 0.95 97.27 1.87 t=2.69 P=0.009** DF=58 

120 min 99.00 0.55 97.43 1.79 t=4.59 P=0.001*** DF=58 

  
              The above table compares the oxygen saturation between the prone  and 

supine  position.  It shows there is a statistically significant difference (p<0.02) after 

first  day 90 minutes onwards. Statistical significance was calculated using student 

independent t-test. 

 

 

 

 

 

Figure 7: Comparison  of  the oxygen saturation between  prone and 
supine position 
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             The above figure depicts that the maximum oxygen saturation in the prone 

position  were 99% and in the supine position  were 97%. 

 

 

 

SECTION V :  ASSOCIATION OF POST TEST OF SELECTED PHYSIOLOGICAL 

PARAMETERS AMONG   NEONATES  IN PRONE  GROUP WITH THEIR 

DEMOGRAPHIC VARIABLES. 

Table 8 : Association between heart rate and demographic variables in prone 

position 
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            Demographic variables 

 Heart rate Significance 
N Mean 

score SD 
Gestational age 32 - 34 weeks 10 156.60 10.99 F=0.04 P=0.95 

DF=29 
  35 - 37 weeks 6 158.83 7.78
  38 - 42 weeks 14 157.21 18.83
Sex Male 15 152.53 11.66 t=1.99 P=0.04* 

DF=29 
  Female 15 163.13 15.64
Nature of birth Normal 

Delivery 13 159.15 15.65 t=0.59 P=0.55 
DF=29 

  Caesarean section 17 155.94 13.70
Apgar score(5min) 7-10 16 159.44 9.99 t=2.00 P=0.05* 

DF=29 
  4 – 6 14 156.36 18.60
Weight of baby < 2Kg 10 156.60 10.99
  2.1-3.0Kg 17 156.65 15.41 F=0.30 P=0.73 

DF=29 
  3.1-4.0 Kg 3 163.67 22.37
Type of feed Breast feeding 1 169.00 .
  Intravenous 

fluids 21 155.14 13.25 F=0.92 
P=0.41DF=29 

  Naso gastric feeds 8 161.63 17.42
Mode of Oxygen 
delivery 

Nasal cannula 5 154.20 9.44 F=0.79P=0.46 
DF=29 

  Oxygenhood 8 153.13 17.25
  Bubble C-PAP 17 160.24 14.24
Amout Oxygen 
delivery 

1 - 2 lit/mt. 11 157.91 16.45 F=2.09P=0.14 
DF=29 

  3 - 5 lit/mt. 16 154.19 11.75
  6 - 8 lit/mt. 3 172.00 14.73

 
      The above table depicts that in prone position  with regard to sex,  female 
neonates and  with regard to Apgar score  >7 were statistically significant (p<0.05) 
with the increased level of Heart rate which was analyzed using  student t- test/one 
way Analysis of variance. 
 
Table 9: Association between respiratory rate and demographic 
variables in prone position 
 

                      Demographic variables N Mean SD Significance 
Gestational age 32 - 34 weeks 10 57.60 5.06 F=1.66 P=0.20 DF=29 

   35 - 37 weeks 6 55.67 5.72
  38 - 42weeks 14 53.71 5.01
Sex Male 15 56.27 4.71 t=0.89 P=0.37 DF=29 

   Female 15 54.53 5.83
Nature of birth Normal 13 56.92 4.66 t=1.40 P=0.17 DF=29 
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Delivery  
  Caesarean section 17 54.24 5.56
Apgar score(5min) 7-10 16 52.71 5.59 t=2.24 P=0.03* DF=29 

   4 – 6 14 56.88 4.67
Weight of baby < 2Kg 10 57.60 5.06 F=1.40 P=0.26 DF=29 

   2.1-3.0Kg 17 54.12 5.59
  3.1-4.0 Kg 3 55.33 1.15
Type of feed 
  
  

 Breast feeding 1 56.00 0.0 F=0.24 P=0.79DF=29 
 Intravenous 

fluids 21 54.95 5.75

Naso gastric 
feeds 8 56.50 4.38

Mode of Oxygen 
delivery 

Nasal cannula 5 57.60 5.18 F=2.63 P=0.09DF=29 
   Oxygenhood 8 52.00 6.32

  Bubble C-PAP 17 56.35 4.26
Amout Oxygen 
delivery 

1 - 2 lit/mt. 12 58.67 3.31
F=3.943P=0.03* DF=29  3 - 5 lit/mt. 15 57.63 6.14

  6 - 8 lit/mt. 3 52.73 4.50
 
  

                The above table depicts that the respiratory rate was significantly associated 

with Apgar score >7 at (p<0.03) and with  the 6-8 litres of oxygen delivery  at 

(p<0.03) in prone position . 

 

 

 

 
 
 

Table 10 : Association between oxygen saturation and demographic 
variables in prone position 

                         Demographic variables n Mean SD 
Significance 

 
Gestational age 32 - 34 weeks 10 98.50 0.71 F=0.78 P=0.46 

DF=29 
 

35 - 37 weeks 6 98.67 0.52
38 - 42 weeks 14 98.79 0.43

Sex Male 15 98.80 0.41 t=0.89 P=0.37 
DF=29 
 

Female 15 98.53 0.64

Nature of birth Normal 
Delivery 13 98.69 0.73 t=3.36P=0.01** 

DF=29 
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Caesarean section 17 97.85 0.79  
Apgar score(5min) 7-10 16 98.69 0.48 t=1.68 P=0.10 

DF=29 
 

4 – 6 14 98.64 0.64

Weight of baby < 2Kg 10 98.10 0.71 F=4.15 P=0.02* 
DF=29 
 

2.1-3.0Kg 17 98.00 0.39
3.1-4.0 Kg 3 98.93 0.58

Type of feed Breast feeding  1 98.00 0.0 F=1.44 
P=0.25DF=29 
 

Intravenous 
fluids 21 98.62 0.59

Naso gastric feeds 8 98.88 0.35
Mode of Oxygen 
delivery 

Nasal cannula 5 98.80 0.45 F=0.39 
P=0.69DF=29 
 

Oxygenhood 8 98.75 0.46
Bubble C-PAP 17 98.59 0.62

Amout Oxygen 
delivery 

1 - 2 lit/mt. 12 98.64 0.67 F=0.74P=0.48 
DF=29 3 - 5 lit/mt. 15 98.75 0.45

6 - 8 lit/mt. 3 98.33 0.58
 
             The above table depicts that the oxygen saturation in prone position was 
significantly associated with the neonates delivered by normal delivery at (p<0.01) 
and with the <2 Kg birth weight babies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
SECTION VI    :  ASSOCIATION OF POST TEST OF SELECTED 
PHYSIOLOGICAL PARAMETERS AMONG    NEONATES IN SUPINE   
GROUP WITH THEIR DEMOGRAPHIC VARIABLES 

Table 11 : Association between heart rate and demographic variables 
in supine position 

Demographic variables 

 Heart rate Significance 
 

N 
Mean 
score SD 

Gestational age 32 - 34 weeks 10 151.40 11.48 F=0.55 P=0.58 
DF=29

  35 - 37 weeks 7 151.33 11.08
  38 - 42 weeks 13 144.71 21.91
Sex Male 15 145.25 21.21 t=1.04 P=0.31 
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DF=29
  Female 15 151.71 12.15
Nature of birth Normal 

Delivery 12 152.62 14.46 t=1.23 P=0.23 
DF=29

  Caesarean section 18 144.94 18.42
Apgar score(5min) 7-10 15 154.47 17.07 t=2.11 P=0.04* 

DF=29 
  4 – 6 15 142.07 14.98
Weight of baby < 2Kg 10 144.82 15.62
  2.1-3.0Kg 16 159.33 12.00 F=4.12 P=0.02* 

DF=29 
  3.1-4.0 Kg 4 151.40 11.48
Type of feed Breast feeding  1 150.00 0.0 
  Intravenous 

fluids 20 146.71 17.45 F=0.28 
P=0.76DF=29

  Naso gastric feeds 9 152.13 17.37
Mode of Oxygen 
delivery 

Nasal cannula 5 144.20 11.32 F=0.92 P=0.41 
DF=29

  Oxygenhood 8 143.00 22.22
  Bubble C-PAP 17 151.94 15.55
Amout Oxygen 
delivery 

1 - 2 lit/mt. 11 150.36 17.13 F=2.80P=0.08 
DF=29

  3 - 5 lit/mt. 16 143.38 13.79
  6 - 8 lit/mt. 3 166.67 23.86

 
               The above table depicts that the heart rate was statistically significant at   
( p <0.05) among neonates with the  Apgar score >7  and 2.1 -3 Kg weight  in supine 
position. 
 
 
 
 
 
 
 
 
Table 12 : Association between respiratory rate and demographic 
variables in supine position  
 

Demographic variables  n Mean SD 
Significance 

 
Gestational age 32 - 34 weeks 10 59.00 3.16 F=0.54 P=0.58 

DF=29 35 - 37 weeks 7 59.43 4.86
38 - 42 weeks 13 57.23 6.35

Sex Male 15 58.80 3.76 t=0.49 P=0.62 
DF=29Female 15 57.87 6.21

Nature of birth Normal 
Delivery 12 59.50 3.83 t=1.03 P=0.31 

DF=29
Caesarean section 18 57.56 5.72

Apgar score(5min) 7-10 15 56.35 4.08 t=2.09 P=0.05* 
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4 – 6 15 59.33 3.75 DF=29 

Weight of baby < 2Kg 10 59.00 3.16 F=0.14 P=0.86 
DF=29 2.1-3.0Kg 16 57.88 6.47

3.1-4.0 Kg 4 58.50 2.52
Type of feed Breast feeding  1 62.00 0.0 F=0.30 

P=0.73DF=29Intravenous 
fluids 20 58.00 5.35

Naso gastric feeds 9 58.67 4.80
Mode of Oxygen 
delivery 

Nasal cannula 5 60.80 4.15 F=1.13 
P=0.33DF=29Oxygenhood 8 56.50 3.66

Bubble C-PAP 17 58.47 5.72
Amout Oxygen 
delivery 

1 - 2 lit/mt. 11 60.00 4.69 F=2.21P=0.04* 
DF=29 3 - 5 lit/mt. 16 56.65 4.19

6 - 8 lit/mt. 3 56.00 3.45
 
            The above table depicts that the  respiratory rate  was statistically significant at 

( p< 0.05)  among neonates receiving 6-8 litres of oxygen and  with  the Apgar score 
>7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 13 : Association Between Oxygen Saturation And 
Demographic Variables In Supine Position 
 

Demographic Variables n Mean SD 
Significance 
 

Gestational age 32 - 34 weeks 10 97.00 2.40 F=0.85 P=0.45 
DF=2935 - 37 weeks 7 97.14 1.95

38 - 42 weeks 13 97.92 1.04
Sex Male 15 97.20 2.11 t=0.70 P=0.48 

DF=29Female 15 97.67 1.45

Nature of birth Normal 
Delivery 12 98.42 1.62 t=2.63 P=0.03* 

DF=29 
Caesarean section 18 96.44 1.95

Apgar score(5min) 7-10 15 97.33 1.63 t=0.30 P=0.76 



  xix

4 – 6 15 97.53 2.00 DF=29

Weight of baby < 2Kg 10 96.50 2.40 F=2.49 P=0.02* 
DF=29 2.1-3.0Kg 16 98.44 1.50

3.1-4.0 Kg 4 96.00 1.08
Type of feed Breast feeding 1 96.00 0.0 F=2.83 

P=0.07DF=29Intravenous 
fluids 20 97.95 1.28

Naso gastric feeds 9 96.44 2.40
Mode of Oxygen 
delivery 

Nasal cannula 5 96.20 3.11 F=1.53 P=0.23 
DF=29Oxygenhood 8 97.50 1.41

Bubble C-PAP 17 97.76 1.39
Amout Oxygen 
delivery 

1 - 2 lit/mt. 11 96.73 2.37 F=1.39P=0.26 
DF=293 - 5 lit/mt. 16 97.81 1.22

6 - 8 lit/mt. 3 98.00 1.73
 
 
              The above table depicts that the oxygen saturation was statistically 

significant at (p<0.03) among neonates delivered by normal delivery and  with the 

2.1-3 Kg weight babies . 

 

 
 

 

 

CHAPTER – V 

DISCUSSION 

              The most common and life threatening problems that affect the newborns and 

children are respiratory distress, impaired peripheral perfusion and altered 

consciousness. A continuous supply of oxygen is essential for all the cells of the body. 

The indications for administering oxygen are to correct hypoxemia and hypoxia. 

While administering oxygen therapy ,  postural support should be considered for 

optimizing physiological stability. It is mandatory that newborns are usually placed in 

supine position but for those babies who are under respiratory support, prone position 

seems to be very effective in improving their comfort and oxygenation. 
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              This study is to “Assess the effectiveness of prone position on improvement 

in selected physiological parameters among neonates on oxygen therapy in Neonatal 

Intensive Care Unit at Institute of Obstetrics and Gynaecology Hospital,chennai-8” . 

An observation schedule was used to assess the physiological parameters. The sample 

size taken for the study was 60 neonates on oxygen therapy (30 in experimental and 

30 in control group) 

              The discussion of findings in present study was based on demographic 

variables and objectives. 

DEMOGRAPHIC FINDINGS: 

              The present study reveals  that most of the subjects were between 38-42 

weeks of gestation (43.3%) in supine and  (46.7%) in prone , 33.3% were between 32-

34 weeks of gestation  in both the groups and 23.3% were between 35-38 weeks in 

supine and 20% in prone group.  Majority (100%) of the subjects were less than 7 

days of age  and hospital delivery in both the groups. 

               More  than half of the proportion(60%) in supine and (56.7%) in prone 

group were delivered by caesarean section , almost half of  both the group supine 

(50%) prone (53.3%) were having Apgar score of 7-10. More than half of the 

proportion of both the group supine (53.3%) prone (56.7%) were having birth weight 

of  2.1-3 Kg, Highest  proportion of both the group supine (66.7%) prone (70%) were 

received intravenous fluids and only 3.3% received breast feeding  , an equal 

proportion of both supine and prone (56.7%) receiving oxygen through bubble CPAP 

with 3-5 litres of oxygen (53.3%)  

                 Findings of the study based on the objectives were, 

Objective 1: To assess the post test of selected physiological parameters among 

neonates in prone position group . 

                       The data identified from the present study shows that the selected  

physiological parameters of neonates  in prone position were observed as follows : the 

heart rate was between 145- 157b/mt, respiratory rate was between  55-60 breaths/mt 

and the oxygen saturation was between 96- 98%.  This explains that prone position 
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maintains the optimal oxygen saturation, respiratory rate within normal limit and heart 

rate was observed to be in higher normal limit.                     

                       This study was supported by Jennifer Levy, MD(2006) who studied  

the effectiveness of  positioning among Premature infants with respiratory distress . 

The results revealed that preterm infants oxygenate better and have improved 

breathing synchrony when they are nursed in the prone position. 

                       Gattinoni (2003) supported this study in which he stated that prone 

positioning as a ventilator strategy improves oxygenation. Prone positioning by 

reducing pleural pressure diminishes atelectasis and results in a relatively even 

distribution of ventilation. This in conjunction with the more homogeneous 

distribution of perfusion found with therapy using prone positioning  reduces 

shunting, improves ventilation/perfusion matching and thus improves oxygenation. 

Other benefits  includes the reduction of physiological  alveolar dead space, the 

alternation in  pulmonary capillary permeability, enhances drainage and reduces 

compression of the lungs by heart and  mediastinal  structures in the prone 

positioning.  

                       This study was also supported by Chang ,Y.(2003) when  he assessed 

the oxygen saturation and desaturation episodes by using cross over design. Infants 

were placed in each position for 2 hours. The results revealed that there is decrease in 

respiratory rate and improved oxygenation when babies lying in prone position. 

                       In prone position the ventilation to the dorsal atelectatic parts of the 

lung is improved and perfusion continues to pass preferentially to these regions and 

hence shunt is reduced. Improvement in gas exchange often persists even turned to 

supine position. This is probably because once the collapsed alveoli have been 

recruited in the prone position and they can be kept open by peak end expiratory 

pressure. Air is distributed homogeneously throughout the lungs, stress and strain are 

decreased. Reduction in thoraco abdominal compliance thought to play an important 

part in producing beneficial effects of prone ventilation. 

Objective 2: To assess the post test of selected physiological parameters among 

neonates in supine position group. 
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                      The present study revealed that the selected physiological parameters of 

neonates  in supine position were monitored every 30 minutes for 2 hours and for two 

days. The data shows that  heart rate was between145-  148beats/mt, respiratory rate 

was between 58-60 breaths/mt and the oxygen saturation was between  96 -97% .This 

explains that the newborns placed in supine position  maintains  sub optimal level of  

oxygen saturation ,respiratory rate at higher normal  range and heart rate within 

normal limit. 

                      This study finding  was consistent with the study done by Bhat RY et.al 

(2007) to find out the effects of supine and prone positions on oxygenation among 

preterm infants. He found that in supine position the mean of spo2 at 0 minute was 

95.6 % and at 120 minute it was 95% .He also found that the heart rate decreased 

slightly in the supine position. 

                      This study finding was also supported by Keene, D.J (2010) in his study 

he determined the effects of prone and supine positioning on the cardio respiratory 

stability among preterm infants.  Respiratory rate, heart rate and transcutaneous 

oxygen saturation were monitored for 24 hours in each position. He found that the 

episodes of desaturation were more frequent in supine position (p= 0.009). 

                    Martin et.al stated that though the mobility is promoted in supine lying 

with occipital support had been associated with decreased ventilation and increased 

energy expenditure. 

Objective 3: To compare the post test of selected physiological parameters 

between prone and supine position 

                   The present study findings shows  that the heart rate was found to be 

statistically significant (p<0.05) between prone and supine position from second day 

60 minutes onwards. 

                    The findings of the study revealed that there is a statistically significant 

difference in respiratory rate (p<0.05) between prone and supine position from second 

day 60 minutes onwards and the oxygen saturation was found to be statistically  

significant (p<0.02) from first day 90 minutes inwards. 
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                    Researcher observed that the neonates in prone position maintained 

slightly higher oxygen saturation and lower respiratory rate than in supine position. 

prone position eliminates the compression of the lungs by the heart and thereby 

improves gas exchange, restores ventilation to dorsal lung regions. Compressive force 

of the heart is directed towards the sternum in this position. It can also be due to semi-

embryonic flexion occurs better than other position and this can lead to better sleep as 

well as less consumption of oxygen compared to other position.  

                     This study explains that placing neonates in prone position for duration 

of 120 minutes increases the mean of Spo2.Balaguer et.al in a systemic review study 

about the effect of positioning on amount of Spo2, showed that in several studies 

Spo2 in the prone position increased between 1.18 to 4.36%.                     

                      The present study findings was supported by Yong – Chuan Chen 

RN,MS (2007)  in  which he studied the effectiveness of prone position on 

physiological parameters  among preterm infants by using cross over design. They 

were placed in prone or supine for 2 hours after nursing activities. Physiological 

parameters ( Heart rate, Respiratory rate and oxygen saturation ) were recorded . 

Results had shown that the  infants in prone position had higher oxygen saturation 

p<0.01, stabilized heart rate p<0.01 and respiratory rate p<0.01. 

                     The present study findings was supported by  Jane (2004)  which  

revealed that there was an  increase in heart rate and oxygen saturation level among  

the preterm babies when they were  lying on prone position  and the significant value 

was p<0.01 and p=0.001 respectively. 

                    The study findings was supported by Antunes (2003) which shown that 

there was significant improvement in oxygen saturation, respiratory rate and heart rate 

with the  p value of <0.002 in prone position. 

                   The present study findings was also  supported by Numa Att et.al (2008) 

in which  he assessed  the effect of prone and supine positions on oxygenation and 

respiratory mechanics in ventilated newborns. Analysis of data shown that significant 

improvement on oxygenation p=0.0016 when newborns were  in prone position and 

the improvement occurred early within 2 hours over 12 hour period.  
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Objective 4: To find association of post test of selected physiological parameters 
among  neonates in prone  group with their demographic variables                  

                    In association with the selected  demographic variables in prone  position 

the heart rate was found to be significant for the  female neonates at( p<0.04,t=1.99 ) 

and with the Apgar score >7 at (p=0.05,t=2), the respiratory rate was found to be 

significant for the neonates with the Apgar score >7 at (p<0.03, t=2.24) and for the 

babies receiving 6-8 litres of oxygen has more reduced respiratory rate compared with 

others and the oxygen saturation was found to be significant for the neonates 

delivered by normal delivery at (p<0.01, t=3.36) and for the babies less than 2 Kg at 

(p<0.02, F=4.15). 

                  This explains that prone position reduces the rapid rate of breathing and it 

is more effective for the low birth weight babies. Neonates were observed to be quiet 

comfortable when they are lying in prone position. 

        Similar finding was reported from a study conducted by Yacov Rabi 

(2011) in which moderate oxygen group spent greater time in the target oxygen 

saturation range than high oxygen group. The study recommended that titrating from 

an initial oxygen concentration of 100% was more effective. 

                 This study was supported by  San Diego(2005) in which significant 

association was found between the oxygen saturation and low birth weight babies 

Objective 4: To find association of post test of selected physiological parameters 
among  neonates in supine   group with their demographic variables                  

                   In association with the selected demographic variables in supine position 

the heart rate was found to be significant for the neonates with the Apgar score >7 

at(p<0.04,t=1.99) and with the birth weight between 2.1-3 Kg at (p=0.02,F=4.12), the 

respiratory rate was found to be significant with the Apgar score >7 at (p<0.05, 

t=2.09)and for the babies receiving 6-8 litres of oxygen at (p<0.04, F=2.21) and the 

oxygen saturation was found to be significant for the neonates delivered by normal 

delivery at (p<0.03, t=2.63) and for the normal weight babies at (p<0.02, F=2.49). 
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                   This explains that in supine position the oxygenation is maintained by 

normal weight babies and maintains regular  respiratory rate with higher oxygen 

delivery 6-8litres of oxygen. 

                                       

 

 

 

 

 

                                         CHAPTER-VI 

SUMMARY CONCLUSION IMPLICATION  AND 
RECOMMENDATIONS 

This chapter deals with the summary, major findings of the study, implication, 

recommendation, limitation and conclusion of the study. 

SUMMARY 

               Handling can also be the most effective source of comfort and pleasure. The 

introduction of positive handling experiences is important at every stage of the 

infant’s progress, but it is important to monitor their tolerance. Physiological stability 

is the prime goal of nursing the acute or chronically ill infant and postural support 

should be considered not only for its intrinsic value but also for optimizing autonomic 

and physiological stability. It is essential to support the infant in a range of positions 

in order to promote optimum outcome. Flexed, midline containment in side-lying and 
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supine postures is ideal, and some form of hip and shoulder elevation in prone 

positions will help to reduce flattening. Investigator conducted the study to assess  the 

effectiveness of  prone position on improvement in selected physiological parameters 

among  neonates  on oxygen therapy in Neonatal Intensive Care Unit at Institute of 

Obstetrics and Gynaecology Hospital, Chennai-8. 

OBJECTI VES 

• To assess the post test of selected physiological parameters among neonates in 

prone position group. 

• To assess the post test of selected physiological parameters among neonates in 

supine position group. 

• To compare the post test of selected physiological parameters between prone 

and supine position. 

• To find the association of post test of selected physiological parameters among 

neonates in prone group with their demographic variables. 

• To find  the association of post test of selected physiological parameters 

among neonates in supine group with their demographic variables 

              Review of literature was taken from primary and secondary sources that 

formed the basis of selection of problem, formation of the tool and conceptual 

framework. 

               The conceptual framework was based on the Kathryn Barnard Parent/ 

Caregiver Child Interaction Model. It was an appropriate model prescribed 

comprehensive framework to achieve the objectives of the study. 

               The research design used in this study was quasiexperimental design. The 

tool consisted of demographic data and observation schedule of physiological 

parameters O2 saturation, heart rate & respiratory rate at 30, 60, 90 and 120 minute 

intervals. Experts validated the tool. 

        The pilot study was conducted in Neonatal Intensive care unit, R.S.R.M 

Hospital, Chennai for a period of 1 week from 21.03.2011 to 25.03.2011. Six samples 

that fulfilled the inclusion criteria were chosen from the main population using Non 

probability convenient sampling technique. The reliability was established by using 
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Test Re Test method. The study was found to be feasible to proceed with the main 

study. The pilot study was conducted after getting formal administrative permission 

and ethical clearance. 

         The main study was conducted on 60 newborns in Neonatal Intensive care 

unit, at Institute of Obstetrics and Gynaecology  Hospita,Egmore, Chennai-8, for 4 

weeks. The samples were selected on the basis of Non probability convenient 

sampling technique. The data collected was analyzed and interpreted based on the 

objectives using descriptive and inferential statistics. 

 

Major Findings of the study : 

• Most  of the subjects were between 38-42 weeks (43.3%) in supine and  (46.7%) in 

prone group. Majority (100%) of the subjects were less than 7 days of age  and hospital 

delivery. 

•  More than half of the proportion(60%) in supine and (56.7%) in prone group were 

delivered by caesarean section , almost half of  both the group supine (50%) prone 

(53.3%) were having Apgar score of 7-10.  

• More than half of the proportion of both the group supine (53.3%) prone (56.7%) were 

having birth weight of  2.1-3 Kg. 

• Highest  proportion of both the group supine (66.7%) prone (70%) were received 

intravenous fluids, an equal proportion of both supine and prone (56.7%) receiving 

oxygen through bubble CPAP with 3-5 litres of oxygen (53.3%)  

• The post test level of selected physiological parameters  were  assessed at 30, 

60, 90 and 120 minutes mean  heart rate was between 145-157 beats/mt in prone 

position and  145-148 beats/mt in supine position, mean respiratory rate was 

between 55-60 breaths/mt in prone position and 58-60 breaths/mt in supine 

position, mean oxygen saturation was between 96-98% in prone position and 

96-97% in supine position.  
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• Comparison  between prone  and supine  group showed that there is statistically 

significant difference (p=0.05)  in heart rate after 60 minutes on the second day,   

(p=0.05) in the respiratory rate after 60 minutes on the second day and (p=0.02) 

in the oxygen saturation after 90 minutes on the first day. 

• In  prone  position the heart rate was found to be significant for the  female 

neonates at( p<0.04,t=1.99 ) and with the Apgar score >7 at (p=0.05,t=2), the 

respiratory rate was found to be significant for the neonates with the Apgar 

score >7 at (p<0.03, t=2.24) and for the babies receiving 6-8 litres of oxygen  

and the oxygen saturation was found to be significant for the neonates delivered 

by normal delivery at (p<0.01, t=3.36) and for the babies less than 2 Kg at 

(p<0.02, F=4.15). 

• In  supine position the heart rate was found to be significant for the neonates 

with the Apgar score >7 at(p<0.04,t=1.99) and with the birth weight between 

2.1-3 Kg at (p=0.02,F=4.12), the respiratory rate was found to be significant 

with the Apgar score >7 at (p<0.05, t=2.09)and for the babies receiving 6-8 

litres of oxygen at (p<0.04, F=2.21) and the oxygen saturation was found to be 

significant for the neonates delivered by normal delivery at (p<0.03, t=2.63) and 

for the normal weight babies at (p<0.02, F=2.49). 

Conclusion: 

              One of the essential component of the newborn care is correct positioning as 

positioning can affect the baby’s body system positively or negatively. By different 

positioning of infants, there are a variety of physiological outcomes affected including 

respiratory function, hemodynamic, neuromotor development, gastric function and 

sleep characteristics. Therefore, the goals of adaptive position are improving 

physiologic status, enhancing motor control, reducing stress, and weight gain. The 

optimal posture for improving the physiological parameters of neonates  were 

discussed in this study. The analysis of data provides evidence that prone positioning 

in neonates proved  in improving  oxygen saturation and reducing the respiratory rate  

than supine position.  

IMPLICATIONS OF THE STUDY: 
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The implications of the study are discussed related to nursing education, nursing 
practice, nursing administration  and nursing research. 

Nursing practice :  

• Basic nursing practice is important to develop their knowledge, attitudes and skills 

about positioning of newborns. 

•  The prime goal of nursing the acute or chronically ill infant and postural 

support should be considered not only for its intrinsic value but also for 

optimizing autonomic and physiological stability. 

• Nurses should understand that prolonged supine position may contribute to the 

shoulder retraction, neck hyper extension and abducted extremely rotated 

extremities. 

•  Prone  position is  an effective intervention for improving oxygen saturation 

for the neonates. 

•  The prone position should be carefully monitored, particularly to avoid damage 

to the intravenous tubes or central catheters during manipulation of the neonate. 

• The  Nurse should understand that  goals of postural support are therefore 

multidimensional: 

  To prevent abducted, rotated postures of shoulders and hips and 

flattening of the head. 

 To prevent pressure damage from persistent stereotypical or favored 

positions.  

 To promote mobility and motor systems stability and development. 

• Nurses are the holistic care providers. The nurses can work in collaboration 

with other health team members for providing postural support to the 

newborns. Good communication skills and opportunities for interaction 

between the nursing personnel and the family members can be enhanced as the 

family members need to be provided with adequate informational needs.   
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• Hence as nurses we need to follow cost containment methods in improving the 

quality of nursing care.  

 

 

Nursing  Education 

• The study had clearly proved that the prone position was very effective for 

newborns under oxygen therapy. 

• To practice this, the nursing personnel need to be equipped with adequate 

knowledge regarding the postural support for newborns. 

• In order to fully utilize developmental knowledge, it is essential to 

incorporate theoretical concepts and practical skills into the model of care. 

This will ensure that experienced practitioners convey their values to less 

experienced team members, and developmental practice is regarded as an 

essential component of neonatal nursing care. 

• In-service education programme and staff development programme can be 

conducted for the nurses and the nursing students. 

Nursing Research: 

• The study will be a valuable reference material for further researchers. 

• The findings of the study will help to expand the scientific knowledge 

upon which further research can be conducted. 

• Large scale studies can be conducted in consideration with contributing 

values. 

• Nursing researcher can encourage clinical nurse to apply the research 

findings in their daily nursing care activities. 

• Dissemination of findings through conference, professional journals will 

make the application of research findings too effective on Evidence based 

practice. 



  xxxi

Nursing administration: 

• The nurse administrator should prepare the standard protocol for the 

application of the procedure. 

• The number of staffs in Neonatal ward must be increased so that they 

involve in evidence based practices and  monitor the baby continuously . 

• The staff should be educated by in-service education programme and staff 

development programme to update their knowledge and acquire special 

skills in practicing care. 

RECOMMENDATIONS: 

                 The study recommends the following suggestions for further research. 

•  A Similar study can be replicated on a large sample. 

• A study can be conducted in various positions such as   supine,  lateral and 

prone positions with the single subject. 

• A comparative study can be done for different positions. 

• A similar study can be undertaken by using only preterm babies. 

• A similar study can be conducted by using cross over design. 

• A study can be conducted to investigate the effect of positioning on gastro 

esophageal reflux, growth and neuro motor development. 

• A study can be done for newborns under mechanical ventilator. 

Limitation: 

• The study was limited to Neonatal intensive care unit of the Institute of 

Obstetrics and gynaecology ,Egmore,Chennai-8. 

• Neonates  above  32 weeks of gestation were only selected for the study  

• Continuous monitoring was interrupted due to intensive care procedures 

which made assessment quiet difficult. 
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• The newborns who received same oxygen concentration for the two days 

only were included in the study. 
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Section –A 

 DEMOGRAPHIC PROFILE 
1. Gestational Age                                                                             

a. 32-34 weeks. 

b. 35-38 weeks. 

c. 39-42weeks. 

d. >42 weeks. 

2. Chronological Age of the child 

a. < 7 days. 

b. 7-14 days. 

c. 15-28 days. 

3. Sex  

a. Male. 

b. Female. 

4. Nature of Birth  

a. Normal Delivery. 

b. Caesarean section. 

c. Assisted delivery. 

5. Place of delivery  

a. Home . 

b. Hospital. 

6. Apgar Score at birth (5 min) 

a. 7-10. 

b. 4-6. 

c. <3. 
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7. Weight of the Baby 

a. < 2Kg. 

b. 2.1-3 Kg. 

c. 3.1-4 Kg. 

8. Type of  Feed 

a. Breast feeding  

b. Intravenous fluids. 

c. Naso gastric feeds. 

9. Mode of oxygen delivery 

a. Nasal cannula. 

b. Oxygenhood. 

c. Bubble C-PAP.  

10. Amount of oxygen delivery: 

a. 1-2 lit/mt. 

b.  3-5 lit/mt. 

c. 6-8lit/mt.  
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Section B : Observation schedule of  Physiological parameters 

Position Parameters Observation 30 min 60 min 90 min 120min

 
 

Supine 

Heart rate 

First day 
     

Second day 
     

Respiratory 
rate 

First day     

Second day     

Oxyge 
n saturation 

First day 
     

Second day     

  

Position Parameters Observation 15  
min 30 min 45 

min 
60 

min 

 
 

Prone 

Heart rate 

First day 
 
 

    

Second day 
     

Respiratory 
rate 

First day 
     

Second day     

Oxygen 
saturation 

First day 
 
 

    

Second day     

Instruction : 

Intervention schedule will be planned in such a way that the baby’s routine 
care is not interrupted.Intervention interrupted on account of medical and non- 
medical reasons will be either, excluded for study  or, re-begin the intervention 
for inclusion. 
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ÌÊÂ¢Âø  Å¢ÅÃõ 
 
1. ¸ÕÅÇ÷îº¢ Å¡Ãí¸Ç¢ý ±ñ½¢ì¨¸ 
 «.32-34 Å¡Ãí¸û 
 ¬.35-38 ÅÃ¡í¸û 
 þ.39-42 Å¡Ãí¸û 
 ®. 42 Å¡Ãí¸ÙìÌ §Áø 

2. ±ñ½¢ì¨¸Â¢ø ÌÆó¨¾Â¢ý ÅÂÐ 
 «.7 ¿¡ð¸ÙìÌõ Ì¨È× 
 ¬7-14 ¿¡ð¸û Å¨Ã 
 þ.15-28 ¿¡ð¸û Å¨Ã 

3.À¡Ä¢Éõ 
 «.¬ñ 
 ¬.¦Àñ 

4.ÌÆó¨¾ À¢ÃºÅ¢ò¾ Ó¨È 
 «.þÂøÀ¡É À¢ÃºÅõ 
 ¬.«Ú¨Å º¢¸¢î¨º À¢ÃºÅõ 
 þ.¬Ô¾ À¢ÃºÅõ 
 
5.ÌÆó¨¾ À¢Ãº¢Å¢ò¾ þ¼õ 
 «.Å£Î 
 ¬.ÁÕòÐÅ Á¨É 

6.«ô¸¡÷ Á¾¢ôÀ£Î (5¿¢Á¢¼í¸Ç¢ø) 
 «.7-10 
 ¬.4-6 
 þ.8 ìÌõ Ì¨È× 

7.ÌÆó¨¾Â¢ý ±¨¼ 
 «.2 ¸¢§Ä¡×ìÌõ Ì¨È× 
 ¬.2.1-3 ¸¢¸¢ 
 þ.3.1-4¸¢¸¢ 

8.À¡æðÎõ Ó¨È 
 «.¾¡öôÀ¡æðÎÅÐ 
 ¬.¿ÃõÒ ÅÆ¢§Â ¾Õ¾ø  
 þ.ãì¸¢ø ÌÆ¡ö ãÄõ ¾Õ¾ø 

9. ¬ìº¢ƒý ¦ºÖòÐõ Ó¨È 
 «.ãìÌ ÌÆ¡ö ãÄõ 
 ¬.«ìº¢ƒý †¤ð 
 þ. ÀÒû º¢À¡ôÒ Ó¨È 

10. «ìº¢ƒý ¦ºÖò¾ôÀÎõ «Ç× 
 «.1-2 Ä¢ð¼÷¸û 
 ¬.3-5 Ä¢ð¼÷¸û 
 þ. 6-8 Ä¢ð¼÷¸û 
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¬Ã¡öîº¢ ´ôÒ¾ø ¸Ê¾õ 
 
 
¯í¸û ÌÆó¨¾¨Â 2 Á½¢ §¿Ãò¾¢üÌ ÅÂ¢üÚ Àì¸Á¡¸ ÀÎì¸ ¨ÅòÐ 

ÌÆó¨¾Â¢ý ¯¼ø þÂì¸ «ÇÅ£Î¸û ÍÁ¡÷ 30 ¿¢Á¢¼ þ¨¼§Å¨ÇÂ¢ø 

À¡¢§º¡¾¢ì¸ôÀÎõ. þùÅ¡Ú 2 ¿¡ðì¸ÙìÌ  þó¾  ¬ö× ¿¼ò¾ôÀÎõ. 

 

¦ÀÂ÷        §¾¾¢ 

ÅÂÐ        ¬Ã¡öîº¢ §º÷ì¨¸ 

±ñ 

 

þó¾ ¬Ã¡öîº¢Â¢ý Å¢ÅÃí¸Ùõ «¾ý §¿¡ì¸í¸Ùõ ±ÉìÌ ¦¾Ç¢Å¡¸ 

Å¢Çì¸ôÀð¼Ð. ±ÉìÌ Å¢Çì¸ôÀð¼ Å¢ÅÃí¸¨Ç ¿¡ý Ò¡¢óÐ ¦¸¡ñÎ  

¿¡ý ±ÉÐ ºõÁ¾ò¨¾ ¦¾¡¢Å¢ì¸¢§Èý.  

 

þó¾ ¬Ã¡öîº¢Â¢ø À¢È¡¢ý ¿¢Àó¾¨ÉÂ¢ýÈ¢ ±ý ¦º¡ó¾ Å¢ÕôÀò¾¢ý 

§À¡¢ø ¾¡ý ÀíÌ ¦ÀÚ¸¢§Èý. ÁüÚõ ¿¡ý þó¾ ¬Ã¡öîº¢Â¢Ä¢ÕóÐ 

±ó§¿ÃÓõ À¢ý Å¡í¸Ä¡õ ±ýÀ¨¾Ôõ «¾É¡ø ±ó¾ À¡¾¢ôÒõ ²üÀ¼¡Ð 

±ýÀ¨¾Ôõ Ò¡¢óÐ ¦¸¡ñ§¼ý. 

 

¿¡ý þó¾ ¬Ã¡öîº¢Â¢ý Å¢ÅÃí¸¨Ç ¦¸¡ñÎ ¾¸Åø ¾¡¨Ç ¦ÀüÚ 

¦¸¡ñ§¼ý. 

¿¡ý ±ýÛ¼Â ÍÂ ¿¢¨É×¼ý ÁüÚõ ÓØ Í¾ó¾¢ÃòÐ¼Ûõ þó¾ 

¬Ã¡öîº¢Â¢ø ±ý¨ÉÔõ ±ý ÌÆó¨¾¨ÂÔõ §º÷òÐì¦¸¡ûÇ 

ºõÁ¾¢ì¸¢§Èý. 

      

                        

¨¸¦Â¡ôÀõ 
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¬Ã¡öîº¢ ¾¸Åø ¾¡û 

¯í¸û ÌÆó¨¾¨Â 2 Á½¢ §¿Ãò¾¢üÌ ÅÂ¢üê Àì¸Á¡¸ ÀÎì¸ ¨ÅòÐ 

ÌÆó¨¾Â¢ý ¯¼ø þÂì¸ «ÇÅ£Î¸û ÍÁ¡÷ 30 ¿¢Á¢¼ þ¨¼§Å¨ÇÂ¢ø 

À¡¢§º¡¾¢ì¸ôÀÎõ. þùÅ¡Ú 2 ¿¡ðì¸ÙìÌ  þó¾  ¬ö× ¿¼ò¾ôÀÎõ. 

 

¿£í¸Ùõ þó¾ ¬Ã¡öîº¢Â¢ø Àí§¸ü¸ ¿¡í¸û Å¢ÕõÒ¸¢§È¡õ. 

«¾É¡ø ¾í¸ÇÐ ÌÆó¨¾Â¢ý ¬öÅÈ¢ì¨¸§Â¡ «øÄÐ  º¢¸¢î¨º§¸¡ 

À¡¾¢ôÒ ²üÀ¼¡Ð ±ýÀ¨¾Ôõ ¦¾¡¢Å¢òÐì ¦¸¡û¸¢§È¡õ.  

 

ÓÊ×¸¨Ç «øÄÐ ¸ÕòÐì¸¨Ç ¦ÅÇ¢Â¢Îõ§À¡§¾¡ «øÄÐ ¬Ã¡öîº¢Â¢ý 

§À¡§¾¡ ¾í¸ÇÐ ¦ÀÂ¨Ã§Â¡ «øÄÐ  «¨¼Â¡Çí¸¨Ç ¦ÅÇ¢Â¢¼ 

Á¡ð§¼¡õ ±ýÀ¨¾Ôõ ¦¾¡¢Å¢òÐì¦¸¡û¸¢§È¡õ 

 

þó¾ ¬Ã¡öîî¸¢Â¢ø Àí§¸üÀÐ ¾í¸Ù¨¼Â Å¢ÕôÀò¾¢ý §À¡¢ø ¾¡ý 

þÕì¸¢ÈÐ. §ÁÖõ ¿£í¸û ±ó§¿ÃÓõ þó¾  ¬Ã¡öîº¢Â¢Ä¢ÕóÐ À¢ý 

Å¡í¸Ä¡õ ±ýÀ¨¾Ôõ ¦¾¡¢Å¢òÐì¦¸¡û¸¢§È¡õ 

 

 

¬Ã¡öîº¢Â¡Ç÷ ¨¸¦Â¡ôÀõ    Àí§¸üÀ¡Ç÷ 

¨¸¦Â¡ôÀõ 

§¾¾¢ 
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