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ABSTRACT 

Background: Feeding intolerance is a common complication in preterm neonates of 

28–34 weeks gestational age, largely attributed to immature gastrointestinal and 

respiratory systems, including underdeveloped alimentation. Optimal positioning 

during and after feeding plays a pivotal role in promoting digestion, enhancing gastric 

emptying, and improving overall nutritional tolerance. Kangaroo Mother Care 

(KMC), a technique involving skin-to-skin contact between the mother and infant, has 

been associated with several neonatal benefits, including physiological stability and 

improved developmental outcomes. However, its specific impact on feeding 

tolerance, in comparison to the traditional supine positioning in a radiant warmer, 

remains insufficiently explored and warrants further investigation. 

Objective: The primary objective of the study is to compare tolerance to  orogastric 

feeding in preterm neonates of 28 to 34 weeks of gestational age in Kangaroo Mother 

Care (KMC) position versus the conventional supine position. The secondary 

objectives included assessing physiological stability by monitoring vital signs (heart 

rate, respiratory rate, oxygen saturation and temperature), assessing comfort levels 

using the Infant Position Assessment Tool (IPAT) score before and after feeding and 

determining the duration (in days) required to achieve the target feed volume in each 

group. 

Methods: A randomized controlled trial was conducted in the NICU at KLE Dr. 

Prabhakar Kore Charitable Hospital, Belagavi, involving 40 preterm neonates of 28–

34 weeks gestation. After obtaining ethical approval and parental consent, Preterm 

neonates were randomised into two groups: Kangaroo Mother Care (KMC, n = 20) 

and standard supine care in a radiant warmer (n = 20). All Preterm neonates received 
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breast milk via orogastric tube. Gastric residual volumes, vital signs and assessing 

comfort levels using the Infant Position Assessment Tool (IPAT) score were recorded 

before and three hours after feeding, across three feeds within 24 hours. The time 

required to achieve the target feed volume was also documented. Data were collected 

using validated scorecards. 

Result- A total of 40 preterm neonates between 28 to 34 weeks of gestational age 

receiving orogastric   feeds were enrolled and randomized equally into two groups: 

Kangaroo Mother Care (KMC, n = 20) and standard supine care in a radiant warmer 

(n = 20).Baseline characteristics such as sex, maternal age, parity, gestational age, 

birth weight, mode of delivery, maternal risk factors, resuscitation, and type of milk 

were comparable between the groups (p > 0.05). At 8:00 AM, gastric residual volume 

(GRV) in the control group ranged from 0% to 12% of the feed volume, whereas all 

neonates in the test group had nil aspirates, amounting to 0%. This difference was 

statistically significant (p = 0.032). At 2:00 PM, GRV in the control group varied 

from 0% to 50%, while in the test group it ranged from 0% to 25%, showing a 

significant difference (p = 0.004). At 8:00 PM, the control group exhibited GRVs 

ranging from 0% to 21.7%, whereas the test group showed lower values ranging from 

0% to 10%. This difference was also statistically significant (p = 0.001).Physiological 

parameters demonstrated enhanced stability in the test group. After feeding, 

respiratory rate and heart rate significantly decreased in the test group (p < 0.001), 

whereas the control group showed significant increase. Post-feed, the control group 

showed a non-significant drop in body temperature, while the test group exhibited a 

significant increase at 11 AM and 11 PM (p < 0.001). SpO₂ remained comparable. 

The Infant Position Assessment Tool (IPAT) scores were significantly higher in the 

KMC group post-feed, reflecting improved behavioural and positional stability (p < 
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0.001). Notably, neonates in the KMC group achieved full target feeds earlier than 

controls (p = 0.026), highlighting faster feeding adaptation. These findings suggest 

that orogastric feeding in the KMC position enhances feeding tolerance, physiological 

stability, and overall well-being than preterm neonates receiving orogastric feeds in 

supine position. 

Conclusion - Kangaroo Mother Care (KMC) positioning significantly improved 

feeding tolerance in preterm neonates, as demonstrated by lower gastric residual 

volumes and better gastric emptying compared to the preterm neonates receiving 

orogastric feeding in supine position. In addition, neonates in the KMC group 

exhibited more stable vital signs, enhanced physiological regulation1 and greater 

comfort. These outcomes indicate that KMC is a more effective and holistic approach 

to feeding preterm neonates, particularly in resource-limited settings, supporting 

improved absorption, metabolism and overall neonatal care. 

Keywords: orogastric Feeding, Kangaroo mother care , preterm neonate, IPAT 

score,vital signs 
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INTRODUCTION 

According to world health organization (WHO), Premature babies are 

neonates born before completing 37 weeks of gestation, starting from the first day of 

the mother's last menstrual period (LMP) 
[1] 

Prematurity significantly affects the 

normal physiological processes of alimentation, posing challenges to adequate 

nutrition, which in turn impacts overall development 
[2]

.  Neonatal mortality and low 

birth weight (LBW) are significant factors that adversely affect child survival and 

functional development. 
[3] 

Worldwide, an estimated 25 million LBW infants are born 

annually, with the vast majority (96%) being delivered in developing countries. 
[4] 

However, preterm birth stands out as the most crucial contributor to neonatal 

mortality, accounting for approximately 27% of the 4 million neonatal deaths that 

occur each year. 
[5]

 In India, 8 million LBW infants are born, demonstrating a high 

prevalence of preterm births and neonatal deaths due to prematurity. Neonatal deaths 

in small infants account for up to 80%, with 65% due to preterm births and 19% 

attributed to small for gestational age (SGA) infants. 
[6]  

Premature infants face numerous challenges as they struggle to adapt to life 

outside the womb. Their underdeveloped organ systems make them more vulnerable 

to complications such as respiratory distress syndrome, intraventricular haemorrhage, 

sepsis, thrombocytopenia and retinopathy of prematurity 
[7] 

Due to their 

underdeveloped gastrointestinal system, these infants often experience digestive 

issues, as the peristalsis which helps move food to the stomach is not fully functional, 

requiring specialized nutritional support.
[8]

 Feeding immaturity in preterm infants 

refers to difficulties in oral nutrition caused by factors like oral feeding impairments, 

gastroesophageal reflux, and systemic illnesses.
[9]

 In infants born before 34 weeks, 
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these challenges often stem from disrupted feeding patterns, neurological conditions, 

and general physiological immaturity. 
[10]

 Life-sustaining interventions in the NICU, 

such as oxygen therapy for respiratory conditions like respiratory distress syndrome 

(RDS) and bronchopulmonary dysplasia (BPD), as well as neurological injuries 

including intraventricular haemorrhage (IVH), periventricular leukomalacia (PVL) 

can further impair feeding abilities. Medical complications, including necrotizing 

enterocolitis (NEC) or craniofacial abnormalities, can exacerbate feeding difficulties, 

ultimately influencing long-term neurodevelopmental outcomes.
 

Given these challenges, specialized neonatal care is essential to improving the 

survival and long-term outcomes of preterm infants. 
(11) 

The primary goal of neonatal 

care is to provide adequate nutritional support that promotes growth and development 

similar to what would occur in the intrauterine period. This support is crucial for 

facilitating tissue development and ensuring overall health in this vulnerable 

population. 
[12-13] 

Gastric tube feeding is a method of providing nutritional support by delivering 

milk directly into the stomach by inserting a flexible feeding tube. 
[14] 

This tube is 

carefully advanced through the infant's nasal or oral cavity, traversing the pharynx, 

and esophagus, and ultimately reaching the stomach. This ensures appropriate 

nutritional management while minimizing the risks associated with inadequate 

feeding in vulnerable neonates. Feeding by either employing orogastric (through the 

mouth) or nasogastric (through the nose) tubes is essential for providing trophic feeds 

in neonates until the infant develops sucking and swallowing reflexes. Enteral feeding 

is considered a vital component for the survival and growth of preterm infants. 

Consequently, these infants should be nourished through gavage (enteral) feeding as it 

assures the provision of essential nutrients necessary for their development. 
[15]  
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In neonatal intensive care units (NICU), preterm infants are often placed in 

controlled warmers that regulate temperature, humidity, light, and noise, creating an 

environment that simulates intrauterine conditions to prevent hypothermia and 

stabilize vital functions. Within these warmers, preterm infants are commonly 

positioned in the supine (on their back) position during gavage feeding, where milk is 

delivered directly into the stomach through a nasogastric or orogastric tube 
[16]

. This 

position helps keep the infant secure and stable, minimizing the risk of temperature 

loss. However, while this positioning offers important benefits in supporting thermal 

regulation, it also carries potential risks. The supine position can sometimes increase 

the likelihood of regurgitation and aspiration, which may lead to complications such 

as apnea, aspiration pneumonia, and chronic lung disease. Moreover, this position 

may hinder gastric emptying due to the fluid-filled fundus and swallowed air, 

potentially interfering with proper digestion 
[17]

. Despite these risks, the supine 

position remains the preferred choice in NICU settings because of its ability to 

support the infant's overall care needs.
 

Body positioning is crucial for effective gastric emptying, which directly 

influences gastric residual volume—a key indicator for assessing feeding tolerance 

and digestive health in preterm and low-birth-weight (LBW) infants. Monitoring 

gastric residual volume before each feeding is a standard practice to optimize 

nutritional management, as high residuals can hinder milk intake and compromise 

nutrition. 
[18] 

Several factors, including gestational age, postnatal age, feeding formula 

type, nutrient composition, medications, and positioning during feeding, all play a 

role in gastric emptying and residual capacity. Proper positioning not only supports 

thermal regulation but also ensures effective feeding and digestion by reducing the 

risk of complications such as reflux and aspiration. 
[19] 

Additionally, correct 
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positioning helps improve respiratory function. In neonatal care, positioning is 

essential for optimizing feeding ability, sleep quality, and overall health. Nursing care 

which involves managing feed volumes, selecting appropriate formulas, monitoring 

feeding intervals and consistently checking residuals is critical for promoting optimal 

growth and health in preterm infants. 
[20] 

This emphasizes the importance of careful 

positioning as a fundamental nursing responsibility that significantly impacts the 

infant's development and well-being.
 

The prone position has been shown to enhance respiratory function and reduce 

regurgitation, more restful sleep, reduce crying, and making it beneficial in specific 

clinical scenarios 
[21]

. These physiological improvements may decrease the amount of 

air introduced into the stomach during feeding, potentially reducing the incidence of 

regurgitation/gastroesophageal reflux, a condition that can contribute to complications 

such as apnea, aspiration pneumonia, and chronic lung disease. 
[22]  

Kangaroo Mother Care (KMC) is a widely recognized and evidence-based 

approach that has been shown to improve outcomes for both infants and mothers. 

KMC involves direct skin-to-skin contact, where the preterm infant is positioned 

vertically between the mother’s breasts while she maintains a semi-reclining posture. 

In this position, the infant's head is gently turned to one side in a slightly extended 

position, with the hips flexed and abducted, arms flexed, and the abdomen aligned 

with the mother's epigastrium. 
 

This method not only promotes bonding but also offers several physiological 

benefits. 
[23]

 When preterm infants are fed in the KMC position, especially during 

nasogastric (NG) feeding, the risk of aspiration is minimized and respiratory stability 

is enhanced. This position also promotes better lung expansion and improved 

oxygenation, which is vital for preterm infants with underdeveloped respiratory 
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systems. 
[24]

 The semi-upright position in KMC helps optimize digestion and 

gastrointestinal motility leading to better feeding tolerance. The vertical position 

reduces the likelihood of gastric reflux making feeding more comfortable for the 

infant. These benefits make KMC an effective and advantageous method of feeding 

for preterm infants, contributing to their better nasogastric feeding and overall growth, 

development, and well-being. 
[25]  

Despite numerous studies on preterm and LBW infants, the application of 

findings regarding optimal post-feeding positioning remains limited due to the lack of 

rigorous control or randomization in many of these studies. This has led to ongoing 

debates about the most effective positioning to improve outcomes. 
 

Comparative research between KMC and the supine position suggests that 

gastric residual volumes are significantly lower in neonates fed in the KMC position, 

indicating better feeding tolerance. 
[26]

 However, while gastric residual volume 

measurements are widely used to guide enteral feeding progression, current evidence 

does not definitively support their role in reducing feeding intolerance or preventing 

necrotizing enterocolitis. Although proper positioning offers potential benefits in 

minimizing risks and enhancing respiratory and digestive health, there is limited 

literature comparing KMC position to the supine position in preterm infants, with few 

consistent studies available. 
[27]  

This gap highlights the need for further research to better evaluate the relative 

benefits of these positions and refine neonatal care practices. Therefore, our current 

analysis aims to compare gastric feeding in preterm neonates (28 to 34 weeks of 

gestational age) receiving KMC versus the supine position. Additionally, we aim to 

compare vital signs and target feeds in these preterm neonates receiving orogastric 

feeding in the KMC position versus the supine position. 
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AIMS AND OBJECTIVES 

PRIMARY OBJECTIVE: 

1. To compare tolerance to orogastric feeding in preterm neonates of 28 to 34 

weeks of gestational age in semi recline prone position receiving kangaroo 

mother care (KMC) versus preterm neonates in supine position receiving 

conventional care in open care neonates. 

SECONDARY OBJECTIVE: 

2. To compare the following in preterm neonates of 28 to 34 weeks of gestational 

age receiving orogastric feed in semi recline prone position receiving 

kangaroo mother care (KMC) versus preterm neonates in supine position 

receiving conventional care in open care neonates. 

- Gastric residual volume. 

- Vital signs. 

- Pre and post feeding (3 hours post feed) Infant position assessment tool. 

- Target feeds. 
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REVIEW OF LITERATURE 

Definition:  

Preterm birth is defined as any delivery occurring before the completion of 37 weeks 

of gestation.  

The WHO defines preterm birth as any birth occurring before the completion of 37 

weeks of gestation or fewer than 259 days from the first day of the mother’s last 

menstrual period (LMP). 
[27]

 Based on gestational age, preterm birth is further 

categorized into three subgroups: 

 Extremely preterm: Birth before 28 weeks of gestation. 

 Very preterm: Birth between 28 weeks and less than 32 weeks of gestation. 

 Moderate or late preterm: Birth between 32 weeks and less than 37 completed 

weeks of gestation. 

This classification, based on gestational age, is the most widely utilized and 

accepted framework for defining preterm birth. 
[28-29]

  

Epidemiology of Preterm Birth:  

Globally, approximately 15 million infants are born prematurely each year, 

with over 20 million born with low birth weight (LBW). The global prevalence of 

preterm birth (PTB) is 10.6%, with South Asia contributing to over one-third of this 

burden. 
[30]

 Preterm birth is the leading cause of neonatal mortality and the second 

leading cause of death in children under five. The Sustainable Development Goals 

(SDGs) seek to minimize preventable neonatal and under-five mortality by 2030, 
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setting a target neonatal mortality rate of no more than 12 per 1,000 live births. 
[31]

 

India faces a disproportionate burden of PTB, with an estimated 3.5 million preterm 

births in 2010, representing 23.4% of the global burden. 
[32]

 LBW is also a critical 

issue, with 15-20% of global births classified as LBW and South Asia particularly 

India, showing the highest prevalence. Despite a decrease in LBW rates in India, 

challenges persist in meeting SDG targets.
[33]

 India’s stillbirth rate is 3.8 per 1,000 

live births, with LBW and PTB rates of 18% and 13%, respectively, higher than those 

in neighbouring countries like Sri Lanka, Nepal, and Myanmar. China's significantly 

lower LBW and PTB rates highlight the need for intensified efforts in India.
[34] 

 

Complications of Preterm Birth:  

Preterm infants face a range of challenges during their stay in the NICU 

including cardiorespiratory issues, infections, and neurological complications, all 

while continuing to grow and meet the neurodevelopmental milestones necessary for 

discharge. 
[35] 

These infants are at high risk for respiratory morbidities and delays in 

neurological development which place a significant burden on the infants themselves, 

their families and the healthcare system. 
[36] 

Feeding difficulties are a common 

concern for preterm infants, arising from a combination of physiological and 

developmental factors that can impact their ability to feed efficiently.
[37]

 These 

feeding challenges can also act as an early indicator of brain alterations linked to 

atypical motor and neurological development, which may further hinder their ability 

to establish normal feeding patterns and meet critical developmental milestones. 

Addressing these feeding issues is vital for promoting optimal growth and 

development in preterm infants during their NICU stay. 
[38] 
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Feeding Problems in Neonates:  

Feeding difficulties refer to various conditions that result in insufficient oral 

nutrition, arising from factors such as oral feeding impairments, gastroesophageal 

reflux (GER), gastrointestinal issues, and systemic illnesses. 
[39] 

There is no 

standardized definition due to the diversity of causes. In preterm infants, extrauterine 

factors can disrupt the establishment of a normal feeding pattern, resulting in 

dysphagia or swallowing abnormalities. These issues may affect sucking, eating or 

airway protection, compromising the efficiency, adequacy, and safety of feeding. 

Dysphagia can result from anatomical anomalies, neurological dysfunction, or simply 

immaturity, especially in preterm infants. These infants show a wide range of 

symptoms and require diverse management approaches. 

Preterm infants, particularly those born before 32 weeks of gestation, often 

undergo numerous life-sustaining interventions during their stay in the neonatal 

intensive care unit (NICU). These interventions can introduce repetitive noxious 

orofacial sensory stimuli at a critical stage of physiological maturation. Furthermore, 

during this crucial period of brain development, prolonged exposure to oxygen 

supplementation, necessitated by respiratory pathologies such as RDS and BPD, can 

further impact feeding outcomes.
[40] 

Additionally, neurological injuries including 

IVH, PVL, or hypoxic brain injury can contribute to feeding dysfunction by 

disrupting the coordination of sucking, swallowing, and breathing. Other medical 

complications, such as NEC, complex surgical interventions, and congenital 

craniofacial abnormalities, may further influence oral sensory-motor development, 

potentially leading to dysphagia. 
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The intricate relationship between prematurity, pulmonary dysfunction, 

neurological compromise, and feeding difficulties plays a pivotal role in long-term 

neurodevelopmental outcomes.
[41] 

Each of these factors independently contributes to 

developmental delays, yet their interplay can exacerbate feeding dysfunction.  

Dysphagia, which can be categorized based on the phases of swallowing, often 

presents with overlapping pathophysiological mechanisms, further complicating its 

clinical identification and management. Feeding difficulties stem from impairments 

across the oral, pharyngeal, and esophageal phases.  

 Oral phase dysfunctions:   

Oral phase dysfunctions arise from prolonged use of endotracheal tubes, feeding 

tubes, and securing devices, leading to weak or disorganized sucking, ineffective 

bolus formation, and breastfeeding difficulties. 
[42] 

 Pharyngeal phase dysfunctions:   

Pharyngeal phase impairments involve immature swallowing-breathing coordination, 

increasing the risk of nasopharyngeal reflux, laryngeal penetration, or aspiration, 

often presenting with choking, apnea, bradycardia, and oxygen desaturation.  

 Esophageal phase dysfunctions:   

Peristalsis moves of esophagus that leads food toward the stomach, are not properly 

developed in the premature infants characterized by ineffective peristalsis and 

gastroesophageal reflux, contribute to feeding intolerance, odynophagia, and 

aspiration risks. 
[43] 
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Figure no 1 : Etiopathophysiology of dysphagia in preterm neonates 

Aspiration:  

Aspiration in preterm infants can occur via anterograde (during swallowing), 

retrograde (from esophageal reflux), or silent aspiration, with deficits in 

pharyngoglottal and esophagoglottal reflexes further compromising airway protection. 

These issues lead to longer hospital stays, poor nutrition, respiratory problems, and 

impact long-term neurodevelopment. Feeding difficulties result from disruptions in 

feeding phases, requiring a multidisciplinary approach, early screening, personalized 

feeding plans, and close monitoring for aspiration risks. Ongoing research is needed 

to refine feeding protocols, balancing aspiration risks with the benefits of early 

feeding.
[45] 

Interventions to Enhance Sucking and Swallowing:  

 Initial Interventions:  

The primary interventions implemented as first-line strategies include non-nutritive 

sucking (NNS), modified positioning, the use of slow-flow nipples and external 
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pacing administered by the caregiver. Two systematic reviews conducted in 2016 

under the Cochrane Collaboration analysed randomized controlled trials (RCTs) 

evaluating the impact of oral stimulation on feeding outcomes in preterm infants.
[46]

 

One review demonstrated that oral stimulation significantly reduced the duration of 

hospitalization and parenteral nutrition dependency, whereas another review found a 

shortened duration to achieve full oral feeding in infants receiving non-nutritive 

sucking therapy. However, discrepancies between studies were noted, with some trials 

indicating no significant difference in feeding progression. 

Following NICU interventions taken for the oral feeding: -   

 Facilitation of Non-nutritive Sucking (breast or pacifier-based) 

 Modified Positioning Strategies (e.g., side-lying positioning, swaddling for 

improved containment) 

 Pacing Techniques (intermittent cessation of milk flow) 

 Use of Slow-flow Nipples to regulate milk flow and prevent aspiration.
[47]

 

 Sensorimotor Interventions (massage, kinesthetic manoeuvres) 

 Early Oral Stimulation Implementation 

 Cue-based Feeding Programs (feeding in response to hunger/satiety cues 

rather than scheduled intervals) 

 Utilization of Supplemental Feeding Devices at Discharge (nasogastric [NG] 

and gastrostomy [GT] tubes) 

 Multidisciplinary Feeding-focused Teams 

Among these interventions, modified positioning techniques such as side-lying 

posture and swaddling have been proposed to enhance neonatal state regulation and 

feeding organization. 
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However, the universal applicability of these approaches remains 

inconclusive. Pacing techniques, involving either tilting the nipple to cease milk flow 

temporarily or removing the nipple intermittently, are particularly advantageous for 

neonates exhibiting uncoordinated suck-swallow-breath patterns.
[48]

 Standard pacing 

practices involve pausing milk flow after every two to three sucks, which mitigates 

feeding-related stress, including desaturation episodes and bradycardia. Additionally, 

various specialized nipples with adjustable flow rates further optimize feeding 

efficiency based on individualized requirements. 

a) Oral Physical Therapy and Motor-Based Interventions:  

Oral therapy regimens for neonatal feeding aim to improve oral motor 

function and suck-swallow-respiration coordination. Studies by Lau and Fucile found 

that oromotor and sensorimotor interventions enhanced sucking, swallowing, and 

respiratory coordination in preterm infants, reducing the time to independent oral 

feeding by 8.3 days and shortening hospital stays by 6.9 days. The Premature Infant 

Oral Motor Intervention, based on Beckman’s method, also promotes feeding 

milestones through structured techniques like sucking facilitation and oral massage. 

[49] 
While promising, larger trials are needed to confirm their effectiveness.  

b) Cue-Based Feeding: Evaluating Its Efficacy:   

Cue-based gavage tube feeding is vital as it follows the infant's natural hunger 

and satiety cues creating a more individualized and less stressful feeding experience. 

This approach helps preterm infants transition from tube to oral feeding by gradually 

introducing oral stimuli, reducing the risk of feeding aversions and improving feeding 

skills. Based on neurodevelopmental models like NIDCAP, cue-based feeding 

accelerates the transition to full oral feeding, though it doesn’t significantly reduce 
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NICU stays. Studies show it benefits neonates with BPD without adverse effects. 
[50]

 

While small milk volumes during gavage feeding have been tested, more research is 

needed to confirm its long-term benefits and effectiveness.  

c) Invasive Therapies: The Role of Supplemental Feeding Tubes:   

  To reduce NICU stays, some centres discharge neonates with nasogastric 

(NG) tubes when oral immaturity is the primary barrier rather than medical instability. 

Home NG tube feeding programs have shown success, with 40% of infants achieving 

full oral feeding within two weeks and 65% within eight weeks, without increased 

readmissions or complications. Data from the Children’s Hospital of Wisconsin also 

indicated that infants discharged with NG tubes had shorter hospital stays and lower 

readmission rates compared to those with gastrostomy (GT) tubes, with 77% 

transitioning to exclusive oral feeding within three months. These findings highlight 

the effectiveness of NG tube feeding in facilitating safe transitions to oral feeding 

while optimizing hospital resources. 
[51] 

Challenges of Feeding in Preterm Neonates: 

Preterm neonates face significant challenges in adapting to the external 

environment due to cardiorespiratory issues, neurological vulnerabilities, and 

developmental delays placing a strain on both families and healthcare systems. 

Feeding these infants is particularly difficult because of their underdeveloped oral 

motor skills, immature gastrointestinal systems, and neurological limitations. 
[52] 

Key 

challenges include: 
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1. Oral Motor Immaturity: Preterm infants often lack the ability to coordinate 

sucking, swallowing, and breathing, making it difficult for them to feed 

effectively. 

2. Gastrointestinal Issues: Preterm infants may have delayed gastric emptying, 

weak peristalsis, and an immature gut, leading to feeding intolerance or 

reflux.
[53] 

 

3. Respiratory Coordination: Preterm infants may struggle to synchronize 

swallowing with breathing, increasing the risk of aspiration and respiratory 

complications. 

4. Increased Risk of Aspiration: Poor coordination and weak reflexes can result 

in aspiration, which may lead to respiratory distress or infections. 
[54] 

 

5. Feeding Aversions: Prolonged reliance on feeding tubes can lead to oral 

aversions, making the transition to full oral feeding more difficult. 

6. Nutritional Needs: Preterm infants require more precise nutrition to support 

growth and development, and feeding may need to be carefully monitored to 

meet these needs. 
[55] 

 

7. Delayed Transition to Oral Feeding: Many preterm infants take longer to 

transition from tube feeding to full oral feeding, which can prolong hospital 

stays and delay developmental milestones. 

Maternal factors like malnutrition, illness, and stress can disrupt fetal 

development, leading to growth restrictions and feeding difficulties in preterm infants. 

Addressing these challenges requires standardized diagnostic frameworks, 

individualized interventions and a multidisciplinary approach to optimize feeding 

outcomes and reduce long-term complications. 
[56]  
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Nursing Interventions of Feeding:  

Nursing interventions in feeding preterm neonates focus on supporting their 

development and ensuring safe, effective feeding practices. 
[57]

 Key interventions 

include: 

1. Monitoring and Assessing Feeding Progress: Nurses closely monitor the 

neonate’s feeding tolerance, weight gain, and signs of aspiration or discomfort 

during feedings. 

2. Providing Tube Feeding When Necessary: For infants unable to feed orally, 

administer enteral feeds through nasogastric (NG) tubes while working to 

transition to oral feeding when the infant is developmentally ready.
[58]

 

3. Skin-to-Skin Contact: Promoting kangaroo care (skin-to-skin contact) 

enhances bonding, reduces stress, and improves feeding outcomes by stabilizing 

the infant’s temperature and promoting feeding readiness.
[59]

 

4. Parental Education and Involvement: To educate parents on feeding 

techniques, proper tube care, and how to safely interact with their infant during 

feedings, fostering parental confidence and involvement.
[60]

 

5. Breastfeeding Support: Nurses assist with breastfeeding or breast milk 

expression, providing guidance on positioning, latch, and milk production, 

supporting both maternal and infant needs. 

These interventions help improve feeding outcomes, reduce complications, and 

support the overall development of preterm neonates. 
[61] 
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Assessment of Feeding:  

 Assessment of feeding in preterm neonates involves evaluating several key aspects to 

ensure safe and effective nutrition. Key components of the assessment include: 

1. Feeding Readiness: Observing the infant’s cues for hunger and satiety, as well as 

their ability to coordinate sucking, swallowing, and breathing.
[62]

 Preterm infants 

may need to demonstrate improved oral motor skills before transitioning from tube 

to oral feeding. 

2. Sucking and Swallowing Coordination: Assessing the infant’s ability to 

coordinate sucking, swallowing, and breathing during feedings. 
[63] 

Difficulty with 

this coordination may indicate the need for further interventions or tube feeding. 

3. Tolerance to Feedings: Monitoring the infant’s tolerance to feedings, including 

signs of reflux, gagging, or vomiting. Any signs of feeding intolerance should be 

documented and addressed. 

4. Tube Placement and Positioning: Regular checks to ensure proper NG tube 

placement and positioning to prevent dislodgement and reduce the risk of 

aspiration. Nurses often verify placement through methods like aspirating gastric 

contents.
[64] 

 

5. Respiratory Status: Observing for signs of respiratory distress, such as changes in 

respiratory rate or oxygen saturation levels, particularly during or after feeding. 

Respiratory issues can interfere with feeding efficiency. 

6. Oral and Gastrointestinal Development: Assessing the infant's readiness to 

transition from NG feeding to oral feeding as their oral motor skills and 

gastrointestinal system mature. 
[65] 

This includes monitoring their ability to suck, 

swallow, and breathe in coordination. 
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The Infant Position Assessment Tool (IPAT) is used to assess the positioning of 

infants during and after feeding to ensure that their posture supports effective and safe 

feeding. Proper positioning is crucial for preterm infants and those with feeding 

difficulties, as it can affect their ability to suck, swallow, and breathe safely while 

feeding.
[66]  

The IPAT helps healthcare providers evaluate how the infant is positioned during and 

after feeding, taking into account factors such as: 

1. Head and Neck Alignment: Ensuring that the infant’s head is slightly flexed, 

with the chin tucked to allow for optimal swallowing and prevent aspiration. 

2. Trunk and Body Support: Evaluating whether the infant's body is supported in a 

way that minimizes stress and fatigue, which can interfere with feeding 

efficiency.
[67]

 

3. Limbs Positioning: Assessing whether the arms and legs are flexed, as this 

position can provide additional support and comfort to the infant during feeding. 

4. Mouth and Nipple Alignment: Ensuring that the nipple is positioned correctly in 

the infant’s mouth for an effective latch and proper sucking. 
[68]

 

5. Overall Comfort and Posture: Observing the infant's overall comfort level 

during feeding, as poor posture may lead to increased fatigue, disorganized 

feeding patterns, or aspiration risks. 

By using the IPAT, clinicians can identify potential positioning issues and 

make necessary adjustments to improve the infant's ability to feed efficiently and 

safely. This tool is particularly important for preterm infants or those with feeding 

difficulties, as proper positioning can help facilitate better feeding outcomes and 

reduce the risk of complications like aspiration or inadequate nutrition.
[69] 
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Figure no 2: Infant Position Assessment Tool 

Enteral Feeding:  

Enteral nutrition is the primary method for providing essential nutrients to 

neonates after birth. During fetal life, the ingestion of amniotic fluid helps in the 

structural and functional maturation of the gastrointestinal (GI) tract. 
[70] 

By 16 to 20 

weeks of gestation, the GI tract is sufficiently mature to digest and absorb nutrients 

for growth and development. However, in preterm neonates, the immaturity of 

splanchnic circulation and GI motility can lead to ineffective digestion and 
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absorption. This is due to the incomplete coordination of anterograde peristaltic 

contractions, with full functional maturation of the GI system occurring closer to 

term. 

The early postnatal period is crucial for the development of the neonatal 

intestine. Interruptions in enteral feeding during this time can result in structural 

damage, including mucosal atrophy and impaired nutrient absorption.
[71]

 Prolonged 

fasting leads to decreased gut hormone responses, reduced IgA levels, and increased 

inflammation. Studies in parenterally fed models show significant mucosal atrophy, 

including reduced villus height and crypt-villus mass. These findings highlight the 

importance of early and continuous enteral feeding in preterm neonates to maintain 

gut integrity and ensure long-term gastrointestinal health.
[72]

  

 

Figure no: 3- The impact of enteral fasting on mucosal development, endocrine 

changes, and intestinal functions. 
[73] 
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Early enteral nutrition is crucial for preterm LBW infants to prevent extra-

uterine growth retardation and improve neurodevelopment. Due to immature sucking-

swallowing coordination and respiratory distress, direct oral feeding is delayed, and 

gavage feeding via nasogastric (NG) or orogastric (OG) tubes is commonly used in 

NICUs. 
[74] 

While both methods ensure adequate nutrition, there is no clear consensus 

on the superior route, and practices vary widely. OG tubes help maintain nasal 

patency in obligatory nose-breathing neonates, while NG tubes are often easier to 

secure and less prone to displacement.  

1) Nasogastric (NG) Feeding 

NG feeding involves inserting a tube through the nose into the stomach, making it 

easier to secure and less likely to be displaced. This method is commonly preferred in 

NICUs because healthcare providers find it simpler to place and maintain. However, 

since neonates are obligatory nose breathers, the presence of an NG tube can partially 

obstruct the nasal passages, leading to increased airway resistance and making 

breathing slightly more difficult.
[75]

 Studies have shown that NG tube insertion can 

trigger physiological stress responses, including episodes of bradycardia (a decrease 

in heart rate) and desaturation (a drop in oxygen levels), potentially causing 

respiratory distress. 

2) Orogastric (OG) Feeding 

OG feeding involves placing the tube through the mouth into the stomach, which 

keeps the nasal passages clear and helps maintain normal breathing patterns in 

neonates. This method can be beneficial for preterm infants who rely on unobstructed 

nasal airflow. However, OG tubes are more prone to frequent displacement, as they 

are not as securely positioned as NG tubes. 
[76] 
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Both methods have their advantages and challenges, and the choice between NG and 

OG feeding often depends on individual patient needs, NICU protocols and the 

clinical judgment of healthcare providers. A standardized approach, considering 

NICU-specific practices, nurse-neonate ratios, and long-term developmental 

outcomes, is needed to optimize feeding strategies for preterm infants. 
[77] 

Feeding Positioning:   

Neonatal positioning during and after feeding plays a critical role in optimizing 

nutritional tolerance and overall physiological stability. Different positions influence 

various aspects of neonatal health, such as respiration, gastrointestinal function, and 

feeding efficiency. Different positions have different effects- 

a) Supine Position 

The supine position, where the infant lies on their back, is the standard recommended 

position for neonatal sleep due to its association with a reduced risk of sudden infant 

death syndrome (SIDS). 
[78] 

However, in preterm infants, particularly those with 

feeding intolerance, the supine position may not be the most favourable for digestion 

and gastrointestinal motility. Studies suggest that gastric emptying may be delayed in 

the supine position, leading to increased gastric residual volumes and a higher 

likelihood of regurgitation and feeding intolerance. Despite these concerns, the supine 

position remains widely used for safety reasons, especially in neonatal intensive care 

units (NICUs). 
[79]  

b) Prone Position 

The prone position, where the infant is placed on their stomach, has been found to 

provide several advantages, particularly in improving respiratory function and 
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reducing regurgitation. Research has demonstrated that preterm infants in the prone 

position exhibit improved oxygenation, better diaphragmatic movement, and more 

stable respiratory patterns. 
[80] 

Additionally, gastric emptying is enhanced, as 

evidenced by lower gastric residual volumes when compared to the supine position. A 

study conducted by Chen SS et al. found that preterm infants in the prone position had 

significantly reduced gastric residual volumes, suggesting improved feeding 

tolerance. However, despite these benefits, prone positioning is not recommended for 

routine post-feeding care due to its association with an increased risk of SIDS, 

particularly when infants are left unsupervised. 
[81]  

c) Kangaroo Mother Care (KMC) and the Kangaroo Mother Care Position 

Kangaroo Mother Care (KMC), introduced by Colombian paediatrician Edgar Rey in 

1978, is a care method for low-birth-weight and preterm infants that focuses on skin-

to-skin contact between the infant and caregiver. While traditionally provided by the 

mother, KMC can also be practiced by the father or other family members, ensuring 

continued care and promoting exclusive breastfeeding. Key components of KMC 

include: 

1. Skin-to-skin contact – The infant is held upright against the caregiver’s chest for 

thermal and physiological regulation. 

2. Exclusive breastfeeding – Encourages direct breastfeeding, aiding in weight gain 

and bonding.
[82] 

 

3. Early discharge – KMC promotes earlier discharge, reducing hospital costs and 

infections, regardless of gestational age or birth weight. 
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The Kangaroo Position, a key component of Kangaroo Mother Care (KMC), 

involves placing the infant in a vertical position between the caregiver’s breasts. The 

baby’s head is turned to one side with a slightly extended posture. 
[83] 

The infant's hips 

are flexed and abducted, while the arms are also flexed. The baby’s abdomen is 

positioned at the level of the caregiver’s epigastrium. This position has been 

associated with various benefits, including improved thermoregulation, fewer 

episodes of apnea and bradycardia, and more stable transcutaneous oxygen levels. 

The close physical contact with the mother provides a calming effect on the baby’s 

autonomic nervous system, helping to stabilize heart rate and respiratory patterns. 

Furthermore, the upright or semi-upright position during NG (nasogastric) 

feeding helps reduce the risk of aspiration and improves respiratory stability. 
[84] 

The 

comfort provided by KMC also stimulates better digestion and gastrointestinal 

motility, leading to better feeding tolerance and reduced instances of reflux. 

The advantages of Kangaroo Mother Care extend beyond immediate 

physiological benefits. KMC fosters long-term growth, development, and bonding 

between the preterm infant and the mother, creating a nurturing environment that is 

crucial for the baby’s overall well-being and recovery. A Cochrane review highlighted 

that KMC significantly improves neonatal outcomes by increasing exclusive 

breastfeeding rates at discharge, reducing the risk of mortality, lowering rates of 

nosocomial infections and sepsis, preventing hypothermia, decreasing the duration of 

hospital stays, and promoting better weight gain and head circumference growth.  

While both prone positioning and KMC have been shown to improve gastric 

emptying and reduce feeding intolerance, there remains a lack of homogeneous 

studies directly comparing these two interventions. 
[85] 

Given that KMC provides 
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additional physiological and emotional benefits, including improved maternal 

confidence, enhanced bonding, and a lower risk of hospital readmission, it is 

increasingly being recognized as a preferred approach in resource-limited settings. 

However, further research is needed to establish definitive guidelines on positioning 

strategies that optimize feeding tolerance while ensuring neonatal safety. 

The present study aims to address this knowledge gap by comparing the 

effects of KMC and supine positioning on feeding tolerance in preterm neonates. 
[86] 

Understanding these associations is crucial for refining neonatal care protocols and 

improving survival rates, particularly in settings with limited healthcare resources.  

PREVIOUS STUDIES:  

1. Arghya Roy Naskar et al. 
[87]

 conducted a single-center, non-randomized cross-

over clinical analysis to compare prone and Kangaroo Mother Care (KMC) 

positioning in preterm neonates (28-32 weeks gestational age) during orogastric 

tube feeding. A total of 110 neonates were assessed for gastric residual volume, 

vital signs (heart rate, respiratory rate, SpO₂, body temperature, capillary blood 

glucose), and comfort scores using a standardized scale.  

After three hours, KMC demonstrated lower heart (147.5±4.3 vs. 151.08±9.1 

bpm) and respiratory rates (52.8±2.9 vs. 55.6±4.9 cpm), better glycemic control 

(97.27 vs. 72.73 mg/dL), higher comfort scores (11.2±1.1 vs. 10.1±2.0), and lower 

gastric residuals (0.03±0.05 vs. 0.13±0.12 mL) compared to prone positioning. 

The study was limited by its short duration (12 months) and lack of 

randomization, suggesting the need for future randomized, long-term studies. The 

findings conclude that KMC is more physiologically stable, comfortable, and 

beneficial for feeding, absorption, and metabolism in preterm neonates. 
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2. Richmond CM et al. 
[88]

 conducted a randomized triple crossover study to 

evaluate the effects of infant positioning and feed-rate interventions on respiratory 

events and oxygen saturation in spontaneously breathing preterm infants (<32 

weeks gestation) in a neonatal unit. A total of 68 infants underwent three 

conditions: (A) control (supine/flat with gravity bolus feeds), (B) position 

intervention (propped/prone), and (C) feed-rate intervention (continuous pump 

feeds) over three consecutive days.  

Propped/prone positioning significantly reduced apneic, bradycardic, and 

desaturation events and improved oxygen saturation levels (p<0.001), while feed-

rate intervention showed no significant difference from the control. Limitations 

included missing data (<5%), unachieved sample size due to the COVID-19 

pandemic, and lack of control for sleep state, which could impact results. The 

findings highlight the benefits of prone positioning but must be weighed against 

SIDS risk as infants approach discharge. Further studies are needed to evaluate 

developmental implications and the efficacy of targeted interventions during 

feeding times only. 

3. Çaka SY et al.
 [89] 

conducted a randomized trial to assess the impact of Kangaroo 

Mother Care (KMC) on feeding intolerance (FI) in preterm infants. A total of 168 

infants (KMC: 84, Standard Care (SC): 84) were studied in a NICU between June 

and November 2020. After stabilizing vital signs, both groups were fed in the 

same position, with KMC applied for 1-hour post-feeding in the intervention 

group, while SC infants were placed prone. KMC infants had significantly higher 

body temperatures and O₂ saturations, lower respiratory and heart rates, shorter 

transition to full enteral feeding, and less FI (p<0.05), though no difference was 
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found in weight gain or hospital stay (p>0.05). The study confirms KMC as a safe 

and beneficial practice improving digestive function in preterm infants. 

4. Özdel D et al.
[90]

 compared the effects of prone and Kangaroo Mother Care 

(KMC) positioning during intragastric tube feeding in preterm infants (28-36 

weeks) on gastric residual volume, vital signs, and comfort. The study involved 30 

preterm infants in a NICU, fed in both positions with vital signs and comfort 

scores recorded at 30 minutes and gastric residual volume measured at 3 hours. 

Results showed a lower heart rate and better comfort scores in the KMC position, 

though no significant difference in gastric residual volume was found. The study 

concludes that KMC reduces heart rate, improves comfort, and decreases distress, 

offering a less stressful feeding experience for preterm infants. 

Importance of study:  

The study comparing tolerance to orogastric feeding in preterm neonates of 28 

to 34 weeks gestational age in KMC position versus supine position is important as it 

builds upon previous research exploring the effects of neonatal positioning on feeding 

outcomes. Previous studies have demonstrated the positive effects of KMC on vital 

signs, comfort, and overall well-being in preterm infants, while supine positioning has 

been widely recommended for its potential to reduce the risk of sudden infant death 

syndrome. This hospital-based randomized controlled trial will provide valuable 

insights into the direct comparison of these positions in terms of feeding tolerance, 

offering evidence to guide clinical practice and improve care strategies for preterm 

neonates. By addressing this gap, the study could enhance neonatal care protocols, 

potentially improving feeding success and comfort for preterm infants, especially in 

resource-limited settings.  
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MATERIALS AND METHODS 

Source of Data:  Neonates with a gestational age of 28-34 weeks who required 

orogastric feeding and were admitted to the Neonatal Intensive Care Unit (NICU) at 

KLE Dr. Prabhakar Kore Charitable Hospital, Belagavi. 

Study Design: The present study was a randomized control trial. 

Study Duration:  The present was carried out for a period of 6 months 

Sample Size: The Effects of Kangaroo Mother Care on Feeding Intolerance in 

Preterm Infants Journal of Tropical Paediatrics. 

Sample Size Calculation 

The mean heart rate before and after were considered of KMC and supine groups. The 

effect size was found to be 0.84. 

n = 2(Z  α /2 + Z β)
2
 [1 + (n - 1)  δ ] / n [ES] 

Where: 

- n = number of times measurements are taken = 3 

- δ = correlation (considering correlation to be 0.6) 

- ES = effect size = 0.84 

- α = 5%, Z_{α/2} = 1.96 

- β = 10%, Z_β = 1.26 
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Substituting the values in the formula: 

n = 18.79 ≈ 19 (rounded off to 20) 

Final Sample Size: 

- KMC group = 20 

- Control group = 20 

- Total sample size = 40 

Inclusion criteria: - 

1. Gestational age of 28-34 weeks. 

2. APGAR score at birth of ≥6. 

3. Stable physiological parameters (heart rate, respiratory rate, SpO2, body 

temperature,). 

4. Ability to tolerate gavage feeding. 

5. Neonates whose parents provided consent. 

Exclusion criteria: - 

1) Necrotizing enterocolitis, or Neonates with congenital malformations  

2) Neonates who developed intraventricular haemorrhage, convulsions 

3) Exhibited unstable vital signs. 

4) On mechanical ventilation or Continuous Positive Airway Pressure (CPAP) 

were excluded from the study. 
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Study Methodology: 

The study was a hospital-based clinical randomized control trial conducted in 

the Neonatal Intensive Care Unit (NICU) of the Department of Paediatrics at KLE Dr. 

Prabhakar Kore Charitable Hospital, Belagavi. The study population consisted of 

neonates born between 28 and 34 weeks of gestational age. 

Total number of neonates admitted in NICU  

during the study period - 323 

 

 

Total No. preterm infants 

 (28weeks to 34 weeks POG) 

 52 

EXCLUDED - 12 

8 Were excluded as they were 

started on spoon feeds at 33 

weeks of POG 

2 baby developed NEC 

1 was excluded due to refusal 

to consent  

1 baby died 

 

11111111 

 

40 neonates enrolled and randomized  

20 In KMC position 20 in supine position 

Total No. of Preterm(<36 weeks) -  106 
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The study received ethical approval from the Institutional Ethics Committee of 

the Department of Paediatrics, ensuring compliance with ethical guidelines and 

research standards. Prior to enrolment, written informed consent was obtained from 

the parents of all neonates participating in the study, emphasizing the commitment to 

voluntary participation and transparency in research practices.  

All stable preterm neonates aged 28 to 34 weeks gestational age who were 

admitted to the NICU were included based on the specified inclusion criteria. 

On the first day of feeding, the selected neonates underwent simple 

randomization to ensure an unbiased allocation to the intervention and control groups. 

This process resulted in two distinct groups: Group A and Group B. 

Group A consisted of neonates admitted to NICU, who were placed in the 

KMC during intervention. In contrast. Consenting mothers were asked to identify one 

relative to act as surrogates for providing skin-to-skin contact if the mother was 

unable to provide KMC. The nominated surrogates were provided with study details 

and informed about the intervention group assignment. During KMC, the infant was 

placed naked on the KMC providers chest, wearing a cap, diaper ,socks and was 

secured firmly with a binder to ensure a patent airway. Routine care was provided in 

skin-to-skin contact. 

Group B included neonates admitted in NICU, who were placed in supine 

position in warmer and their routine care was provided by the nursing staff. Feeding 

for these neonates was also administered by the nurses. 

Each neonate was given a prescribed amount(as per NICU protocol) of 

expressed breast milk via an orogastric tube based on their respective positions. Vital 
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signs including heart rate, respiratory rate,  SpO2 and body temperature and comfort 

score were assessed 10 minutes before feeding for both groups of neonates in the 

supine position. After this initial assessment, the neonates were positioned according 

to their respective groups and orogastric feeding was initiated 10 minutes later. The 

neonates remained in their assigned positions for three hours. At the end of this 

period, their vital signs were reassessed. 

After three-hour post-feeding period, all neonates were reassessed for their 

comfort scores while placed in the supine position. Postprandial gastric residual 

volume was measured by gently aspirating gastric contents from the orogastric tube 

into a 2 mL syringe three hours after feeding. All data, including Gastric residual 

volume, vital signs and comfort scores were recorded for 3 feeds in 24 hours  at 6-

hour intervals: 8 am, 2 pm, and 8 pm(+/- 15mins). Feeds continued in the respective 

positions until target feeds were reached.  

All measurements were documented in pre-designed and pre-validated 

scorecards. The parameters documented included: 

1) Volume of expressed breast milk fed: Recorded at 8 am, 2 pm, and 8 pm(+/- 

15mins). 

2) Volume of gastric aspirate or three-hour postprandial gastric residual volume: 

Assessed at 11 am, 5 pm, and 11 pm(+/- 15mins). 

3) Vital signs (respiratory rate, heart rate, SpO₂, body temperature) were measured 

10 minutes before feeding (7:50 am, 1:50 pm, and 7:50 pm(+/- 15mins)) and 

three hours post-feeding (11 am, 5 pm, and 11 pm(+/- 15mins)). 
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4) Comfort scores: Evaluated using the Infant Position Assessment Tool (IPAT) at 

10 minutes before feeding (7:50 am, 1:50 pm, and 7:50 pm(+/- 15mins)) and 

three hours post-feeding (11 am, 5 pm, and 11 pm(+/- 15mins)) 

5) Day of achieving target feeds. 

Infant Position Assessment Tool (IPAT): - 

 

Figure no 4: Infant Position Assessment Tool 
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The IPAT has a maximum score of 12 points and a minimum score of 0. An 

optimal IPAT score ranges between 10 and 12 points, while an ideal acceptable score 

is ≥9 points. Scores of ≤8 points indicate that the neonate requires positioning 

support, which offers containment, promotes flexion, and ensures proper body 

alignment.  

For each neonate, the average of the three readings for all parameters was 

calculated in both positions (supine and KMC). This approach ensured a 

comprehensive and reliable dataset for each participant, allowing for accurate 

comparisons between the two positions. 

 

Figure no 5 - Preterm neonate receiving orogastric feeding in the KMC position 

(Test group) 
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Figure no 6 - Preterm neonate receiving orogastric feeding in the supine  

position(Control group) 
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RESULTS 

During the study period, a total of 323 neonates were admitted to the Neonatal 

Intensive Care Unit (NICU). Among these, 106 were preterm infants born at less than 

36 weeks of gestational age, of which 52 infants were between 28 and 34 weeks of 

Gestation. A total of 40 preterm neonates were enrolled and randomized into the 

study, following the exclusion of 12 preterm neonates for various reasons: 8 were 

excluded for having begun spoon feeds at 33 weeks of PMA, 2 developed necrotizing 

enterocolitis (NEC), 1 declined to provide consent, and 1 unfortunately passed away. 

Ultimately, the study comprised 20 preterm  neonates assigned to test group in whom 

feeding was administered in Kangaroo Mother Care (KMC) position and 20 to the 

control group in whom feeding was administered in  supine position in the warmer.  

In this study, preterm neonates placed in the Kangaroo Mother Care (KMC) 

position were designated as the test group, while those placed in the supine position 

constituted the control group. The following section will present the results of this 

investigation, comparing the outcomes between the test and control groups to evaluate 

the effectiveness of KMC in preterm neonates. 

Comparison of the sex of the child in both groups: 

In the control group, most preterm neonates were female with 12 (60%), 

whereas in the test group most were males with 18 (70%).The difference in sex 

distribution between the groups was not statistically significant (p = 0.057), making 

the distribution comparable in both groups. 
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Table 1: Comparison of Sex of the child in both groups 

 

 Control/Test 

Total Chi-square test 

Control Group Test Group 

 

Female 12(60%) 6(30%) 18(45%) Test value 3.636;  

d.f. 1;  

p value 0.057 

Male 8(40%) 14(70%) 22(55%) 

Total 20(100%) 20(100%) 40(100%) 

Figure 7: Bar Graph Comparing Sex of the child Between the Two Groups 

 

Comparison of the maternal age group in both groups: 

The majority of mothers in both the control group and the test group  were 

aged 20 to 25 years (70% and 80% respectively). The difference in maternal age 

distribution between the groups was not statistically significant (p = 0.091), making 

the groups comparable in this regard. 



Results 

 Page 38 

Table 2: Comparison of the maternal age group in both groups 

 

Control/Test 

Total 
Chi-square 

test 
Control Group Test Group 

 

20 to 25 years old 14(70%) 16(80%) 30(75%) 
Test value 

4.800; 

d.f. 2; 

p value 0.091 

26 to 30 years old 2(10%) 4(20%) 6(15%) 

31 to 35 years old 4(20%) 0(0%) 4(10%) 

Total 20(100%) 20(100%) 40(100%) 

Figure 8 : Bar Graph Comparing Maternal Age Between the Two Groups 

 

Comparison of parity in both groups: 

The majority of mothers in both the control and test groups were primigravida, 

with 11 (55%) in the control group and 13 (65%) in the KMC group. The difference 

in parity between the groups was not statistically significant (p = 0.519), making the 

groups comparable in this regard. 
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Table 3: Comparison of the parity in both groups 

 
Control/Test 

Total Chi-square test 
Control Group Test Group 

 
Multipara 9(45%) 7(35%) 16(40%) Test value 0.417;  

d.f. 1;  

p value 0.519  

Primigravida  11(55%) 13(65%) 24(60%) 

Total 20(100%) 20(100%) 40(100%) 

Figure 9 : Bar Graph Comparing Parity Between the Two Groups 

 

Comparison of maternal risk factors in both groups: 

Among the 40 mothers, 18 had risk factors (6 in the control group and 12 in 

the test group), while 22 (55%) had none (14 in the control group and 8 in the test 

group). Anaemia was present in 1(5%).  mother from each group Eclampsia was 

observed in 4(20%) mothers in the control group and 6 (30%) mothers in the test 

group. Postpartum haemorrhage (PPH) occurred in 3 (15%)  mothers in the test group. 

Additionally, severe oligohydramnios was present in 1(5%)  mother in the test group, 

and gestational thrombocytopenia was noted in 1(5%)  mother  in the test group. The 

difference in maternal risk factors were not statistically significant (p value- 0.291) 
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Table 4: Comparison of the Maternal risk factors in both groups 

 

 Control/Test 

Total Chi-square test 
Control 

Group 
Test Group 

 

Anaemia 1(5%) 1(5%) 2 (5%) 

Test value 9.636 

d.f. 8; 

p value 0.291 

 

CHD 1(5%) 0(0%) 1(2.5%) 

Eclampsia 4(5%) 6(30%) 10(35%) 

Nil 14(70%) 8(40%) 22(55%) 

PPH 0(0%) 3(15%) 3(7.5%) 

Severe oligomenorrhoea 0(0%) 1(5%) 1 (2.5%) 

Thrombocytopenia 0(0%) 1(5%) 1(2.5) 

Total 20(100%) 20(100%) 40 

 Figure 10 : Bar Graph Comparing Maternal Risk Factors Between the Two 

Groups 
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Comparison of gestational age in both groups: 

In the test group, the majority were born at 30 weeks of gestation, with 

10(50%) preterm neonates .In the control group, most preterm neonates were 

distributed between 29 to 31 weeks of gestation, with 6 born at 29 weeks, 5 at 30 

weeks and 6 at 31 weeks. The difference in gestational age between the groups was 

not statistically significant (p = 0.267), making the groups comparable in this regard. 

Table 5: Comparison of the gestational age in both groups 

 

 Control/Test 

Total Chi-square test 

Control Group Test Group 

 28 weeks 1 (5.0%) 2 (10.0%) 3 (7.5%) 

Test value 5.200 

d.f. 2; 

p value 0.267 

 

29 weeks 6 (30.0%) 2 (10.0%) 8 (20.0%) 

30 weeks 5 (25.0%) 10 (50.0%) 15 (37.5%) 

31 weeks 6 (30.0%) 3 (15.0%) 9 (22.5%) 

32 weeks 2 (10.0%) 3 (15.0%) 5 (12.5%) 

Total 

20 20 40 

100.0% 100.0% 100.0% 
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Figure11: Bar Graph Comparing Gestational Age Between the Two Groups 

 

Comparison of birth weight in both groups: 

Preterm Neonates in both the control group and the test group had birth 

weights ranging from less than 1 kg to 1.4 kg. The majority, 13 (32.5%) weighed 

between 1.0 and 1.1 kg (7 in the control group and 6 in the test group). Birth weights 

between 1.1 and 1.2 kg were recorded in 11 (27.5%) preterm neonates (5 in the 

control group and 6 in the test group). A total of 10 (25%) preterm neonates weighed 

between 1.2 and 1.4 kg (5 in the control group and 5 in the test group). A smaller 

group of 6 (15%) preterm neonates had birth weights below 1 kg (3 in the control 

group and 3 in the test group), with the lowest birth weight of 820 grams recorded in 

the test group. The mean birth weight was 1.1 kg. The difference in birth weight 

distribution between the groups was not statistically significant (p = 0.983), indicating 

that the birth weight distribution was comparable in both groups.  

 



Results 

 Page 43 

Table 6: Comparison of the birth weight in both groups 

 
Control/ Test Total Chi-square test 

Control Group Test Group   

 <1 kg 3(15%) 3(15%) 6(15%) 

Test value 0.168 

d.f. 3; 

p value 0.983 

1 to 1.1 kg 7(35%) 6(30%) 13(32.5%) 

1.1 to 1.2 kg 5(25%) 6(30%) 11(27.5%) 

1.2 to 1.4kg 5(24%) 5(25%) 10(25%) 

Total 20(100%) 20(100%) 40(40%) 

Figure 12: Bar Graph Comparing Birth Weight Between the Two Groups 

 

Comparison of mode of delivery in both groups: 

The majority of deliveries in both the control and test groups were via LSCS, 

with 12 (60%) in the control group and 15 (75%) in the test group. A smaller 

percentage of deliveries were via NVD, with 8 (40%) in the control group and 5 

(25%) in the test group. The difference in the mode of delivery between the groups 

was not statistically significant (p = 0.311), indicating that the distribution of the 

mode of delivery was comparable in both groups. 
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Table 7: Comparison of the Mode of delivery in both groups 

 

 Control/ Test 

Total Chi-square test 

Control Group Test Group 

 

LSCS 12(60%) 15(75%) 27(67.5%) Test value 1.026 

d.f. 1; 

p value 0.311 

NVD 8(40%) 5(25%) 13(32.5%) 

Total 20(100%) 20(100%) 40(100%) 

 

Figure 23: Bar Graph Comparing Mode of delivery Between the Two Groups 
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Comparison of the resuscitation in both groups:  

The majority of preterm neonates cried immediately after birth (CIAB), with 

14 (70%) in the control group and 13 (65%) in the test group, requiring no active 

resuscitation. A total of 10 preterm neonates required stimulation, including 4 (20%) 

in the control group and 6 (30%) in the test group. Two preterm neonates cried after 

bag and mask ventilation (CABM), with 1 (5%) in each group. Additionally, 1 (5%) 

in the control group had a weak cry at birth. Subsequently, in the NICU, 3 preterm 

neonates in the control group required mechanical ventilation — 2 due to respiratory 

distress syndrome (RDS) and 1 with a weak cry at birth. In the test group, only 1 

preterm neonate required mechanical ventilation due to RDS, and this baby had 

required bag and mask ventilation at birth. The difference in resuscitation methods 

between the groups was not statistically significant (p = 0.697), indicating that the 

resuscitation distribution was comparable in both groups. 
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Table 8: Comparison of the resuscitation in both groups 

 
Control/Test  

Total Chi-square test 
Control Group Test Group 

 

CABM 1(5%) 1(5%) 2(5%) 

Test value 

1.437 

d.f. 3; 

p value 0.697 

CAS 4(20%) 6(30%) 10(25%) 

CIAB 14(70%) 13(65%) 27(67.5%) 

Weak cry at birth 1(5%) 0(0%) 1(2.5%) 

Total 20(100%) 20(100%) 40(100%) 

Figure 34: Bar Graph Comparing Resuscitation Between the Two Group 

 

Comparison of the Type of milk in both groups:  

The majority of preterm neonates in both the control and test groups received 

their mother’s own milk, with 12 (60%) in the control group and 9 (45%) in the test 

group. Donor human milk was given to 8 (40%) in the control group and 11 (55%) in 

the test group. The difference in the type of milk between the groups was not 

statistically significant (p = 0.342), indicating of the milk administered was 

comparable in both groups. 
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Table 9: Comparison of the Type of milk in both groups 

 

Control / Test 

Total Chi-square test 

Control Group Test Group 

 

Donor's Human Milk 8(40%) 11(55%) 19(47.5%) Test value 0.902 

d.f. 1; 

p value 0.342 

Mother's own milk 12(60%) 9(45%) 21(52.5%) 

Total 20(100%) 20(100%) 40(100%) 

 

Figure 45: Bar Graph Comparing Type of milk Between the Two Groups 
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Comparison of Nil Gastric Residual Volume Between Two Groups: 

Table10- Comparison of Nil Gastric Residual Volume Between two groups 

 Control Group: Preterm 

neonates receiving 

Orogastric Feeding in 

Supine Position 

Test Group: Preterm 

neonates receiving 

Orogastric Feeding in KMC 

Position 

P - value 

8AM 15 (75%) 20 (100%) 0.0471 

2PM 2( 10%) 16 (80%) <0.001 

8PM 0 (0%) 9 (45%) 0.001 

The above table shows a greater number of preterm neonates had nil gastric 

aspirate in the Test group when compared to the preterm neonates in the control group 

,the number being 20,16,9 in the test group vs 17,2,1 in the control group 3 hours after 

feeds given at 8AM (p value - 0.0471), 2PM (p value - < 0.001) and 8PM (p value - 

0.001). This difference is statistically significant. Of the remaining preterm neonates 

who had gastric aspirates the volume of the aspirate ranged from 0.2 cc to 1.5 cc with 

6 preterm neonates in the control group having an aspirate of 1cc when compared to 2 

preterm neonates in test group. The table also shows that there was better tolerance to 

feeds given at 8AM when compared to 2 PM and 8 PM in  both the groups. Probably 

due to the volume of feeds being increased at 2PM and 8PM. 
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Comparison of the Amount of Breast Milk Fed in Both Groups with Post 

Prandial Gastric Residual Volume-After 3 Hours in Both Group 

Table 11 - Comparison of Gastric Residual Volume (GRV) in Preterm Neonates 

in Control Group 

 

Table 12 - Comparison of Gastric Residual Volume (GRV) in Preterm Neonates 

in Test Group 

- Statistically significant difference observed at 8 AM (p = 0.032), 2 PM (p = 0.004), 

and 8 PM (p = 0.001). 

 Time Nil o.2 cc 0.3 cc 0.4 cc 0.5 cc 0.6cc 0.8cc 1 cc 1.3 cc 1.5 cc Total 

Control 8 AM 17 2 0 0 0 1 0 0 0 0 20 

2 PM 2 4 3 1 6 0 1 3 0 0 20 

8 PM 0 1 2 0 3 3 4 3 1 1 20 

 Time Nil o.2 cc 0.3 cc 0.4 cc 0.5 cc 0.6cc 0.8cc 1 cc 1.3 cc 1.5 cc Total 

Test 8 AM 20 0 0 0 0 0 0 0 0 0 20 

2 PM 16 2 0 0 0 0 0 2 0 0 20 

8 PM 9 4 2 2 0 0 3 0 0 0 20 
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 In both the control and test groups, preterm neonates received different 

volumes of feeds as per the protocol followed in NICU – ranging from 2 to 5 

cc of breast milk at 8:00 AM,  2cc to 6cc at 2PM and 2cc to 8cc at 8PM. 

 Three hours after feeding at 8AM:the Gastric residual volume in the preterm 

neonate of control group varied from nil (0cc) to  0.6cc which amounted to 0% 

to 12%. The number of preterm neonates having nil aspirates were 17 ,2 

preterm neonates having  0.2cc and 1 having 0.6 cc gastric residual. In contrast 

in the test group, all 20 Preterm neonates had nil aspirates (0 cc),which 

amounted  0%. This difference was statistically significant (p = 0.032), 

indicating that preterm neonates receiving orogastric feeding in the KMC 

position (test group) exhibit more efficient gastric emptying and improved 

feeding tolerance compared to those fed in the routine supine position (control 

group). 

 Three hours after feeding at 2PM : The Gastric residual volume in the preterm 

neonate of control group varied from nil (0cc) to  1cc which varying from to 

0% to 50% of the volume of the feed given. The number preterm neonates 

having nil aspirates in the control group were 2. In contrast to  16 preterm 

neonates in the test group who had nil aspirates .Of the remaining 4 preterm 

neonates in the test group  had 0.2cc and 1cc aspirate , which amounted from 0 

% to 25% of the feed given . This difference was statistically significant (p = 

0.004), with the preterm neonates receiving orogastric feeding in KMC 

position  (test group) exhibiting greater feeding tolerance and reduced gastric 

residual volumes compared to the preterm neonates receiving orogastric 

feeding in routine supine position (control group). 

 Three hours after feeding at 8PM: Preterm neonates in the control group had 

gastric residual volumes between 0.2 cc to 1.5 cc of the volume of the feed 
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given which varying from  0% to 21.7% and no neonates had nil aspirates,.In 

contrast  in the Test group, 9 Preterm neonates had nil aspirates (0 cc) and 

others ranged from 0.2cc to 0.8 cc ,which amounted from 0 % to 10% of the 

volume of the feeds given.The difference was statistically significant (p = 

0.001),across all time points with the preterm neonates receiving orogastric 

feeding during KMC position  (test group) exhibiting greater feeding tolerance 

and reduced gastric residual volumes compared to the preterm neonates 

receiving orogastric feeding in routine supine position (control group). 

 

 

Figure no 16  – Scatter Plot Diagram Showing the Relationship Between Breast 

Milk Feed at 8 AM and post-GRV at 11 AM 
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Figure no 17 – Scatter Plot Diagram Showing the Relationship Between Breast 

Milk Feed at 2 PM and post-GRV at 5PM 

 

Figure no 18 – Scatter Plot Diagram Showing the Relationship Between Breast 

Milk Feed at 8 PM and post-GRV at 11 PM 
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Comparison of Heart Rate Before and 3 Hours After Feeding in Both Groups: 

Table 13 - CONTROL - Mean Heart Rate (BPM) before and after Feeding 

Comparison 

Time 

Before feed 

HR 

Mean ± SD 

Time 

After feed 

HR 

Mean ± SD 

T test – p 

value 

8 AM 147.55 ± 3.7 11 AM 149.1 ± 4.5 0.366 

2PM 151.9 ± 3.6 5 PM 153.35 ± 5.5 0.269 

8 PM 151.2 ± 4.9 11 PM 153.35 ± 5.5 <0.001 

 

 

Figure 19 - Bar Graph Showing Pre- and Post-Feeding Mean Heart Rate in 

Control Group 
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Table 14 - Test (KMC) - Mean Heart Rate (BPM) before and after Feeding 

Comparison 

Time 

Before feed 

HR 

Mean ± SD 

Time 

After feed 

HR 

Mean ± SD 

T test – p 

value 

8 AM 146.5 ± 4.4 11 AM 144.05 ± 4.2 0.014 

2 PM 150.0 ± 4.5 5 PM 147.70 ± 5.2 0.003 

2 PM 146.55 ± 3.9 11 PM 144.20 ± 5.0 0.043 

 

 

Figure 20 - Bar Graph Showing Pre- and Post-Feeding Mean Heart Rate in Test 

Group 
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The table above shows the change in heart rate before and 3 hours after 

orogastric feeding, given at three scheduled time sessions: Heart rate (HR) was 

assessed at 8 AM, 2 PM, and 8 PM (10 minutes prior to the scheduled feeds) and at 11 

AM, 5 PM, and 11 PM (3 hours after the feed). It was observed that preterm neonates 

in the control group receiving orogastric feeding in supine position had an increase in 

heart rate 3 hours after feed at all time points , with a statistically significant increase 

in HR at 11 PM (p-value < 0.001). 

In comparison, preterm neonates in the test group receiving orogastric feeding 

in KMC position did not show an increase in mean HR 3 hours after feed all time 

points . Instead, there was a decrease in mean HR after each feed at all time points — 

11 AM (p = 0.014), 5 PM (p = 0.003), and 11 PM (p = 0.043), indicating better 

autonomic stability  in the test group compared to the control group. 
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Comparison of Respiratory Rate Before and 3 Hours After Feeding in Both 

Groups: 

Table 15 – CONTROL (Supine) - Mean Respiratory Rate before and after 

Feeding Comparison 

Time 

Before feed 

RR 

Mean ± SD 

Time 

After feed 

RR 

Mean ± SD 

T test – p 

value 

8 AM 53.85 ± 3.08 11 AM 56.65 ± 2.62 <0.001 

2 PM 56.65 ± 2.6 5 PM 57.15 ± 1.9 <0.001 

8 PM 56.15 ± 1.5 11 PM 60.4 ± 1.7 <0.001 

 

Figure 21 - Bar Graph Showing Pre- and Post-Feeding Mean Respiratory Rate 

in Control Group 
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Table  16 - Test (KMC) - Mean Respiratory Rate  before and after Feeding 

Comparison 

Time 

Before feed 

RR 

Mean ± SD 

Time 

After feed 

RR 

Mean ± SD 

T test – p 

value 

8 AM 53.1 ± 2.39 11 AM 50.25 ± 3.74 0.013 

2 PM 52.35 ± 2.9 5 PM 50.25 ± 3.7 0.007 

8 PM 51.15 ± 1.9 11 PM 49.3 ± 4.1 0.002 

 

 

Figure 22 - Bar Graph Showing Pre- and Post-Feeding Mean Respiratory Rate 

in Test Group 
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The table above shows the change in respiratory rate before and 3 hours after 

orogastric feeding, given at three scheduled time sessions: Respiratory rate (RR) was 

assessed at 8AM, 2 PM, and 8 PM (10 minutes prior to the scheduled feeds) and at 11 

AM, 5 PM and 11 PM (3 hours after the feed). It was observed that preterm neonates 

in the control group receiving orogastric feeding in supine position had an increase in 

respiratory rate 3 hours after feed at all time points , with a statistically significant 

increase in RR  (p-value < 0.001). In comparison, preterm neonates in the test group 

receiving orogastric feeding in KMC position did not show an increase in mean 

respiratory rate 3 hours after feed at all time points. Instead, there was a significant 

decrease in mean respiratory rate after each feed was observed at 11 AM (p = 0.013), 

5 PM (p = 0.007), and 11 PM (p = 0.002), indicating better respiratory stability in the 

test group compared to the control group, suggesting enhanced respiratory regulation 

with KMC position. 
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Comparison of SpO₂ Before and 3 Hours After Feeding in Both Groups: 

Table 17 - CONTROL(Supine) - Mean SpO2 (%) before and after Feeding 

Comparison 

Time 

Before feed 

SpO2 (%) 

Mean ± SD 

Time 

After feed 

SpO2 (%) 

Mean ± SD 

T test – p 

value 

8 AM 98 ± 0.1 11 AM 97.7 ± 0.9 0.310 

2 PM 98± 0.4 5 PM 97.4 ± 1.12 0.240 

8 PM 98.06 ± 0.25 11 PM 98.35 ± 1.03 0.230 

 

 

Figure 23 - Bar Graph Showing Pre- and Post-Feeding Mean SpO2 (%)  in 

Control Group 
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Table 18 - Test (KMC) - Mean SpO2 (%) before and after Feeding Comparison 

Time 

Before feed 

SpO2 (%) 

Mean ± SD 

Time 

After feed 

SpO2 (%) 

Mean ± SD 

T test – p 

value 

8 AM 98.45 ± 0.9 11 AM 97.9 ± 1.1 0.250 

2 PM 97.1 ± 0.5 5 PM 97.9 ± 1.1 0.331 

8 PM 97.6 ± 0.9 11 PM 97.8 ± 1.1 0.062 

 

Figure 24 - Bar Graph Showing Pre- and Post-Feeding Mean SpO2 (%)  in Test 

Group 

The mean SpO₂ in the preterm neonates of the Control group at 8 AM, 2 PM, 

8 PM ,5 PM, and 11 AM, 5 PM ,11AM were 98%, 97.7%, 98%, 97.4%, 98.06%, and 

98.35%, respectively. The corresponding figures in the Test (KMC) group were 

98.45%, 97.9%, 97.1%, 97.9%, 97.6%, and 97.8%, respectively. No significant 

difference in SpO₂ was observed between the Test and Control groups at any of the 

time points. 
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Comparison of Temperature Before and 3 Hours After Feeding in Both Groups: 

Table  19 -CONTROL(Supine) - Mean Body Temperature (°C) before and after 

Feeding Comparison 

Time 

Before feed 

Temperature (°C) 

Mean ± SD 

Time 

 

After feed 

Temperature (°C) 

Mean ± SD 

T test – p 

value 

8 AM 36.9 ± 0.2 11 AM 36.79 ± 0.2 0.041 

2 PM 36.5 ± 0.22 5 PM 36.5 ± 0.1 0.249 

8 PM 37.3 ± 0.1 11 PM 36.4 ± 0.1 0.134 

 

 

Figure 25 - Bar Graph Showing Pre- and Post-Feeding Mean Body Temperature 

(°C) before in Control Group 
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Table 20 - Test (KMC)- Mean Body Temperature (°C) before and after Feeding 

Comparison 

Time 

Before feed 

Temperature (°C) 

Mean ± SD 

Time 

 

After feed 

Temperature (°C) 

Mean ± SD 

T test – p 

value 

8 AM 36.64 ± 0.2 11 AM 36.73 ± 0.2 <0.001 

2 PM 36.65 ± 0.15 5 PM 36.8 ± 0.3 0.070 

8 PM 36.37 ± 0.3 11 PM 37.1 ± 0.2 <0.001 

 

 

Figure 26 - Bar Graph Showing Pre- and Post-Feeding Mean Body Temperature 

(°C) before in Test Group 
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The table shows that in the control group, there was a decrease in mean body 

temperature after feeding, with a noticeable drop at 11 AM and 11 PM. However, this 

change was not statistically significant. In Test group the results showed an increase 

in body temperature at all time points 3 hours after feed with 11am and 11 pm post 

feed being  statistically  significant (p value <0.001). None of the preterm neonates in 

the test group had a drop in body temperature after orogastric feeds.  

INFANT POSITION ASSESSMENT TOOL 10 MINS BEFORE FEED: 

The Infant Position Assessment Tool (IPAT) score was evaluated 10 minutes 

before feeding -  

At 8 AM, The majority of preterm neonates in both groups scored 11, with 11 

in the control group and 10 in the test group. A slightly lower number of preterm 

neonates scored 10, with 8 in the control group and 9 in the test group. Only 1 preterm 

neonate in each group scored 9. The difference between the two groups was not 

statistically significant (p = 0.948). 

At 2 PM, The majority of preterm neonates in both groups scored 10, with 13 

in the control group and 11 in the test group. A smaller proportion scored 11, with 5 

in the control group and 8 in the test group, while 9 was the least common score, 

recorded in 2 preterm neonates from the control group and 1 from the test group. 

Despite the test group having more preterm neonates scoring 11, the difference 

remained not statistically significant (p = 0.551). 

At 8 PM, The majority of preterm neonates in both groups scored 10, with an 

equal number in the control and test groups . Fewer preterm neonates scored ≥11, 

with 2 in the control group and 8 in the test group, while 9 was recorded in 8 preterm 
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neonates from the control group and 2 from the test group. While there was a trend 

toward higher scores in the test group, the difference was not statistically significant 

(p = 0.109). 

Table 21 : IPAT score [10 mins before feed] 

  

Test/ Control 

Total Chi-square test 

Control (Supine) Test (KMC) 

8 am 

9 1 (5.0%) 1 (5.0%) 2 (5.0%) Test value 0.106 

d.f. 2; 

p value 0.948 

10 8 (40.0%) 9 (45.0%) 17 (42.5%) 

11 11 (55.0%) 10 (50.0%) 21 (52.5%) 

2 PM 

9 2 (10%) 1 (5%) 3 (7.5 %) P value – 0.551 

10 13 (65%) 11 (55%) 24 (60%) 

11 5 (25%) 13 (32.5 %) 13 (32.5 %) 

8 PM 

9 8 (40%) 2 (10.0%) 10 (25%) P value- 0.109 

10 10 (50.0%) 10 (50.0%) 20 (50.0%) 

≥ 11 2 (10.0%) 8 (40%) 10 (25%) 

INFANT POSITION ASSESSMENT TOOL 3 HOURS AFTER FEED: 

At 11:00 AM,all the preterm neonates scored IPAT score between 8 to ≥11. 

The majority of preterm neonates in the control group scored 8 (10 in control vs. 1 in 

test), whereas the majority in the test group scored ≥11 (16 in test vs. 0 in control). 

The difference between the groups at this time point was highly significant (p < 

0.001), indicating that preterm neonates in the test group had higher IPAT scores. 
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Similar findings At 5:00 PM, majority of the  preterm neonates in the control group 

scored ≤8 (17 in control vs. 2 in test), while the majority in the test group scored ≥11 

(15 in test vs. 0 in control). The difference between the two groups at this time point 

was also highly significant (p < 0.001). 

Similar observations were made at 11:00 PM,  with most preterm neonates in 

the control group scoring ≤8 (17 in control vs. 3 in test), while the majority in the test 

group scored ≥11 (15 in test vs. 0 in control). The difference between the two groups 

at this time point was highly significant (p < 0.001). 

Preterm neonates who received orogastric feeds in the KMC position (test 

group) consistently showed higher IPAT scores compared to those in the supine 

position (control group), indicating that they were more comfortable and settled 

throughout the feeding period. Higher IPAT scores reflect better behavioural 

responses, which may indicate greater comfort and improved well-being in preterm 

neonates receiving KMC. 

The number of preterm neonates with an IPAT score of 10 or ≥10 was 

markedly higher in the test group compared to the control group—17, 18, and 17 

preterm neonates in the test group versus 1, 0  and 1 in the control group. This 

difference was highly statistically significant (p < 0.001). These findings indicate 

significantly greater comfort and improved feeding tolerance in preterm neonates 

receiving orogastric feeds in the KMC position(test) compared to those in the supine 

position(supine). 
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Table 22: IPAT score= [3 hours after feed] - 11am 

 

Test/ Control 

Total Chi – Square test 

Control (Supine) Test (KMC) 

11 AM 

 8 10 (50.0%) 1 (5.0%) 11 (27.5%) 

Test value 28.026 

d.f-5; 

P value- <0.001 

9 9 (45.0%) 2 (10.0%) 11 (27.5%) 

10 1 (5.0%) 1 (5.0%) 2 (5.0%) 

≥ 11 0 (0.0%) 16(80%) 16 (40%) 

5 PM 

≤ 8 17 (85%) 2(10%) 19 (47.5%) 

P value- <0.001 

9 3(15.0%) 0 (0%) 3 (7.5%) 

10 0 (0%) 3 (15.0%) 3 (7.5%) 

≥ 11 0 (0.0%) 15 (75%) 15 (37.5 %) 

11 PM 

≤ 8 17 (85%) 3 (15%)  20 (50%) 

P value- <0.001 

9           2 (10.0%) 1 (5.0%) 3 (7.5%) 

10 1 (5.0%) 1 (5.0%) 2 (5.0%) 

 ≥ 11 0 (0.0%) 15 (75.0%) 15 (37.5%) 

STARTING DAY OF FEEDS: 

In both the control (supine) and test (KMC) groups, the initiation of orogastric 

feeding varied across the first week. On Day 1, feeds were initiated in 7 preterm 

neonates  from each group. By Day 2, 6 preterm neonates in the control group vs 8 

preterm neonates in the test group had started feeding. On Day 3 (2 in control vs. 1 in 

test), Day 4 (1 in  control vs. 2 test), Day 5 (1 in control ), Day 6 (1 in each group ), 

and Day 7 (2 vs 1). Overall, the distribution of feed initiation was similar between 

groups, with the majority of neonates (70% in control, 75% in test) starting feeds by 

Day 2. This indicates that the timing of feed initiation was comparable between the 

two groups. 



Results 

 Page 67 

Table 23: Starting Day of feeds 

 

Test/ Control 

Total Chi-square test 
Control 

(Supine) 
Test (KMC) 

Starting 

Day of 

feeds 

Day 1 7 (35.0%) 7 (35.0%) 14 (35.0%) 

Test value 2.286 

d.f. 6; 

p value 0.892 

Day 2 6 (30.0%) 8 (40.0%) 14 (35.0%) 

Day 3 2 (10.0%) 1 (5.0%) 3 (7.5%) 

Day 4 1 (5.0%) 2 (10.0%) 3 (7.5%) 

Day 5 1 (5.0%) 0 (0.0%) 1 (2.5%) 

Day 6 1 (5.0%) 1 (5.0%) 2 (5.0%) 

Day 7 2 (10.0%) 1 (5.0%) 3 (7.5%) 

Total 
20 20 40 

100.0% 100.0% 100.0% 

 DAY OF REACHING FULL TARGET FEEDS:  

It is observed that the number of preterm neonates reaching target feeds from day 4 to 

day 7 were significantly higher in the test group than the control group preterm 

neonates . The figure having 5 vs none on day 4,6 vs 1 on day 5, 4 vs 3 on day 6 and 

1vs 6 on day 7 totalling 16 preterm neonates in the test group vs 10 preterm neonates 

in the control group reaching target feeds on day 7 (p =0.026). Beyond Day 7, 10 

neonates in the control group and 4 in the test group achieved full feeds. Among these 

neonates, a preterm neonate in the control group, born at 28 weeks of gestation with a 

birth weight of 820 grams and requiring mechanical ventilation for 5 days, was 

initiated on enteral feeds on Day 7 and reaching full feeds by Day 15. In contrast, a 

neonate in the test group, born at 28 weeks and 6 days with a birth weight of 990 

grams, who also required mechanical ventilation for 5 days, began feeds on Day 7 and 
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achieved full feeds by Day 11. These findings indicate that preterm neonates 

receiving orogastric feeding in KMC position achieved full target feeds earlier, 

reflecting improved feeding tolerance and enhanced gastrointestinal adaptation than 

preterm neonates receiving orogastric feeding in supine position . 

Table 24: Day of Reaching Full Target Feeds 

 

 

 

 

 

Test/ Control 

Total 

Test value 

20.419 

d.f. 10; 

p value 0.026 

Control (Supine) Test (KMC) 

Day of full 

Target feeds 

Day 4 0(0.0%) 5(25.0%) 5 (12.5%) 

Day 5 1(5.0%) 6(30.0%) 7 (17.5%) 

Day 6 3(15.0%) 4(20.0%) 7 (17.5%) 

Day 7 6(30.0%) 1(5.0%) 7 (17.5%) 

Day >7 10(40%) 4(20%) 14 (35%) 

Total 

20 20 40 

 

100.0% 100.0% 100.0% 
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DISCUSSION 

Around 15 million babies are born preterm globally each year, with India 

contributing significantly to this burden. Preterm neonates often require specialized 

care in the Neonatal Intensive Care Unit (NICU) due to complications such as 

respiratory distress, hypothermia, and feeding difficulties. Kangaroo Mother Care 

(KMC) is one of the most effective interventions for preterm care, involving skin-to-

skin contact and exclusive breastfeeding, which help promote physiological stability, 

weight gain, and a reduced risk of infections. However, KMC is ideally recommended 

to be started after stabilization of the neonate. Recent studies have shown that 

immediate KMC (iKMC) which is initiated as soon as possible, even before 

stabilization of the baby has shown to decrease mortality and that the benefits of 

KMC can be extended to unstable LBW babies. Studies indicate that even in critically 

ill neonates, KMC helps maintain body temperature, reduces stress, and enhances 

overall outcomes, making it a vital component of neonatal care in intensive care 

settings. 

Feeding plays a vital role in the survival and growth of preterm neonates. Due 

to their immature sucking and swallowing reflexes, orogastric feeding is the preferred 

method of providing nutrition in the neonatal intensive care unit (NICU). However, 

preterm infants often face challenges related to underdeveloped gastrointestinal 

function, making feeding tolerance a critical factor in achieving successful enteral 

nutrition. Optimal neonatal nutrition and effective management of feeding tolerance 

are thus essential for promoting adequate growth, minimizing complications, and 

improving overall outcomes. 
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While the supine position is the most commonly used posture for orogastric 

feeding, alternative positions such as the left lateral have also been explored in 

clinical practice, primarily to optimize gastric emptying and reduce the risk of 

aspiration. Despite the growing global adoption of Kangaroo Mother Care (KMC) for 

its established benefits in thermoregulation, bonding, and physiological stability, there 

is limited evidence regarding its impact on feeding practices. Specifically, very few 

studies have evaluated the safety, tolerance, and clinical outcomes of orogastric 

feeding administered while the neonate is held in the KMC position.  

To address this knowledge gap, the present study aims to assess and compare 

feeding tolerance and related clinical outcomes in preterm neonates (28 to 34 weeks 

of gestational age) receiving orogastric feeding in the Kangaroo Mother Care (KMC) 

position versus the conventional supine position, through a hospital-based randomized 

controlled trial. The primary objective of the study is to compare tolerance to 

orogastric feeding between the two positions. Secondary objectives include evaluating 

physiological stability by monitoring vital signs, assessing comfort levels using the 

Infant Position Assessment Tool (IPAT) score before and after feeding and 

determining the duration required to achieve the target feed volume. This study seeks 

to generate evidence that can inform and advance neonatal care practices with an 

emphasis on safe and effective feeding strategies. 

RANDOMISATION OF GROUPS: In our study, randomization of participants into 

2 groups was executed successfully, with an equal distribution across the groups. 

Each group comprised of 20 participants, representing 50% of the total study 

population. This equal distribution was crucial as it ensured that each group had the 

same potential for receiving the intervention, thereby minimizing bias and enabling a 

fair comparison of outcomes across the groups.  
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NEONATAL FACTORS 

Comparison of Sex Distribution in Both Groups: 

The present study observed a higher percentage of females in the control 

group (60%) and a higher percentage of males in the test group (70%), although the 

difference was not statistically significant (p = 0.057). Similar trends were reported by 

Ludington-Hoe et al.
92

, who conducted a randomized controlled trial on KMC 

positioning and found no significant differences in neonatal sex distribution, 

supporting comparability across intervention and control groups. A systematic review 

by Boundy et al.
94

 also indicated that the benefits of KMC are not influenced by sex, 

ensuring unbiased representation. Furthermore, Conde-Agudelo & Díaz-Rossello et 

al.
98

, in their meta-analysis, demonstrated no gender-specific bias in response to 

KMC, reinforcing that sex distribution, although variable, typically does not 

significantly influence outcomes. Sharma et al.
93

 noted similar gender distributions in 

their comparative study, validating that randomization effectively balances 

demographic factors like sex. Nyqvist et al.
99

, through observational studies, affirmed 

that neonatal outcomes in KMC are independent of gender distribution, thus aligning 

with the findings of the current study. 

Comparison of Birth Weight in Both Groups: 

The neonates in both groups had similar birth weight distributions, with the 

majority falling between 1.0 and 1.1 kg and no statistically significant difference 

found (p = 0.983). This mirrors findings by Ludington-Hoe et al.
92

, who noted that 

KMC can be safely practiced in neonates weighing as low as 800 grams, with 

comparable tolerance outcomes. Ramanathan et al.
100

 also found that neonates within 

this weight range did not experience increased feeding intolerance when managed in 
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KMC position. Boundy et al.
94

 emphasized that KMC improves outcomes in low-

birth-weight neonates, particularly those under 1.5 kg, suggesting that even the 

smallest neonates can safely be included in such trials. Sharma et al.
105

 found similar 

weight-based inclusion criteria in their study, affirming the generalizability of results 

in this weight band. Finally, Bergh et al.
108

 provided clinical guidelines on 

implementing KMC in neonates weighing <1.5 kg, validating the weight range and 

tolerance considerations.  

Comparison of Resuscitation in Both Groups: 

The majority of neonates in both groups required only routine care (CIAB), 

with no significant differences in resuscitation methods (p = 0.697). These findings 

are comparable to those of Boundy et al., who documented that most neonates 

managed with KMC post-delivery did not require extensive resuscitative efforts. 

Sharma et al.
105

 also observed similar distributions of resuscitation needs in their 

comparative study of KMC and conventional positioning. Charpak et al.
109

 noted that 

initial resuscitation methods (e.g., stimulation or bag and mask) had no long-term 

impact on feeding tolerance or KMC effectiveness. Ramanathan et al.
100

 found that 

neonates requiring brief resuscitation still tolerated early KMC well, especially when 

respiratory support needs were addressed promptly. Lawn et al.
103

 underscored that 

while resuscitation is crucial, post-resuscitation care protocols like KMC can still be 

safely initiated, reinforcing the current study's findings. Ludington-Hoe et al.
92

 also 

emphasized that KMC can be used post-stabilization in neonates requiring mild 

resuscitation without adverse outcomes. 
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MATERNAL FACTORS 

Comparison of Maternal Age in Both Groups: 

The study observed the majority of mothers in both the test and control groups 

to be aged between 20 to 25 years (80% and 70% respectively), with no significant 

statistical difference (p = 0.091). Consistent with this finding, a similar age 

distribution was reported by Ramanathan et al.
100

, who documented maternal age 

clusters around 20-25 years, reflecting typical reproductive ages in developing 

countries. Charpak et al.
96

 emphasized the relevance of maternal age on neonatal care 

practices but found no significant effect on feeding tolerance or outcomes associated 

with age, aligning closely with the present study. Additionally, Blencowe et al.
101

 

highlighted the global age demographics of preterm deliveries and showed similar 

clustering, reinforcing comparability and generalizability. Singh et al.
102

 further 

corroborated these age group findings, demonstrating no statistical significance of 

maternal age on feeding tolerance among preterm infants. Finally, Lawn et al.
103

 

analysis of KMC practices found that maternal age demographics consistently cluster 

in this age range, validating that the age distribution in the present study adequately 

reflects typical global patterns. 

Comparison of Parity in Both Groups: 

The current research found the majority of mothers were primigravida in both 

test (65%) and control (55%) groups, with no statistically significant difference (p = 

0.519). This observation aligns with findings by Mekonnen et al.
104

, who reported that 

parity had no significant influence on neonatal tolerance to KMC. Similarly, Sharma 

et al.
105

 reported primigravida status among most mothers, affirming parity does not 

significantly affect the efficacy or feeding tolerance of neonatal interventions like 
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KMC. Worku et al. also indicated parity distribution similarities across groups in their 

research, highlighting the effective randomization process ensuring balanced 

comparability. Furthermore, Vesel et al.
106

, in their study on maternal health outcomes 

associated with KMC, found no significant association with parity, reinforcing the 

present study's findings.  

Comparison of Maternal Risk Factors in Both Groups: 

Analysis revealed no statistically significant differences in maternal risk 

factors between groups (p = 0.291). Eclampsia was a common maternal risk factor, 

with slightly higher occurrence in the test group (30%) compared to control (20%). 

Similar findings were reported by Edmond et al.
107

, who documented the 

commonality of hypertensive disorders, like eclampsia, among mothers delivering 

preterm infants, indicating that such maternal factors do not significantly alter the 

efficacy of neonatal care practices such as KMC. Lawn et al.
103

 underscored the 

prevalence of maternal anemia and eclampsia among preterm birth cohorts, 

supporting the current study’s observed maternal risk factor distribution. Furthermore, 

Bergh et al.
108

 confirmed that maternal risk factors like anemia and hypertensive 

disorders do not significantly affect neonatal outcomes or feeding tolerance to KMC 

positioning. Charpak et al.
109

 similarly documented that maternal morbidity 

conditions, including postpartum haemorrhage (PPH) and thrombocytopenia, had 

minimal impact on the feasibility and benefits of KMC. Ramanathan et al.
100

 further 

supported these findings by demonstrating that neonatal tolerance to feeding protocols 

remains unchanged regardless of maternal health conditions when using the KMC 

position for feeding. 
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Comparison of Gestational Age in Both Groups: 

The present study showed that the majority of newborns in both control (25%) 

and test (50%) groups were born at 30 weeks of gestation, with no statistically 

significant difference between the two groups (p = 0.267). A similar observation was 

made by Mazumder et al.
110

, who found that most neonates enrolled in their 

randomized trial on KMC fell within 30–32 weeks, and gestational age did not 

influence the outcome measures significantly. Charpak et al.
109

 demonstrated in a 

longitudinal cohort study that KMC is safe and effective across the spectrum of 

preterm gestational ages, including 28 to 34 weeks. Blencowe et al.
101

 emphasized 

that gestational age, although crucial for neonatal prognosis, when evenly distributed 

among study arms, does not introduce bias in intervention comparisons. In a separate 

study by Conde-Agudelo et al.
98

, gestational age stratification revealed no interaction 

effects on KMC efficacy, ensuring comparability in intervention-based trials. Worku 

et al.
111

 also reported that neonatal feeding outcomes and morbidity in KMC were 

similar irrespective of specific gestational age brackets within the preterm window. 

These findings suggest that the present study’s gestational age distribution is 

representative and well-balanced. 

Comparison of Mode of Delivery in Both Groups: 

In both study groups, the majority of deliveries were by LSCS (60% in 

control, 75% in test group), with a smaller proportion being normal vaginal deliveries 

(NVD). The difference in delivery mode was not statistically significant (p = 0.311). 

Similar mode of delivery distributions was reported by Mekonnen et al.
104

, who found 

no impact of delivery mode on neonatal outcomes when comparing orogastric feeding 

in KMC with conventional care. Sharma et al.
105

 also reported a higher proportion of 
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LSCS among preterm deliveries, consistent with obstetric trends for high-risk 

pregnancies. Charpak et al.
109

 noted that mode of delivery did not affect initiation or 

success of KMC practices in preterm infants. Nyqvist et al.
99

 found that while mode 

of delivery could influence early maternal-infant bonding, it did not interfere with 

KMC implementation, feeding or its benefits. Edmond et al.
107

 also reported no 

statistically significant association between delivery mode and neonatal tolerance to 

enteral feeding or KMC intervention outcomes. 

Comparison of the Type of milk in both groups: 

The majority of preterm neonates in both groups received mother’s own milk, 

with 12 (60%) in the control group and 9 (45%) in the test group, while donor human 

milk was given to 8 (40%) in the control group and 11 (55%) in the test group. The 

difference in the type of milk between the groups was not statistically significant (p = 

0.342), indicating comparable milk administration across both groups. Similarly, 

Arnold highlighted that DHM is beneficial in reducing sepsis and feeding intolerance 

in preterm infants when MOM is unavailable (Arnold LDW, 2006). Moreover, Boyd 

et al. assessed outcomes in preterm infants receiving DHM and concluded that the risk 

of late-onset sepsis was reduced compared to those fed with formula (Boyd CA et 

al.
111

, 2007). Thus, in both KMC and supine groups, the presence of a high proportion 

of human milk (whether MOM or DHM) likely provided a nutritional baseline that 

minimized confounding effects on outcome comparisons. The nearly equivalent 

distribution of milk types across both study groups also supports the internal validity 

of the intervention analysis. Since MOM and DHM have overlapping benefits, 

especially regarding NEC prevention and improved feeding tolerance (Schanler RJ et 

al.
113

, 2005), the lack of significant difference in milk type strengthens the conclusion 

that observed clinical outcomes can more reliably be attributed to the intervention 
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(KMC) rather than to nutritional disparities. In fact, Furman et al. found that both 

MOM and DHM groups had comparable gut colonization patterns, further supporting 

their functional similarity in the early neonatal period (Furman L et al.
114

, 2003). 

Therefore, while MOM remains the gold standard, the increasing use and availability 

of DHM — especially in neonatal units practicing KMC — is both a pragmatic and 

clinically validated approach to ensure adequate neonatal nutrition. 

Both groups were comparable in sex distribution, maternal age, parity, 

maternal risk factors, gestational age, birth weight, mode of delivery, resuscitation 

methods, type of milk administered, and the amount of breast milk fed. Charpak et 

al.
96

 (2020) investigated the influence of maternal and neonatal factors on neonatal 

outcomes and found that standardizing these variables ensures valid comparisons in 

clinical trials. Their study demonstrated that controlling for maternal characteristics 

prevents bias in feeding tolerance assessments. Patel and Kim et al.
91

 (2022) 

highlighted that ensuring demographic equivalence between groups is essential for 

reliable conclusions. They argued that variables such as gestational age and birth 

weight significantly influence an infant’s ability to tolerate enteral feeding. Moore et 

al.
97

 (2017) analysed neonatal feeding patterns and found that maternal characteristics, 

gestational age, and birth weight significantly impact feeding efficiency, further 

supporting the importance of demographic standardization in this study. This 

highlights the necessity of including a diverse yet comparable sample to ensure that 

any observed effects are due to the intervention rather than external influences. Prior 

research indicates that these factors influence neonatal feeding patterns and growth 

outcomes, yet their similarity between groups ensures that observed differences in 

feeding tolerance can be attributed to positioning rather than confounding variables 

(Moore et al.
97

, 2017; Davanzo et al.
95

, 2021; Boundy et al.
94

, 2016). 
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Impact of Orogastric Feeding in the Kangaroo Mother Care (KMC) Position on 

Gastric Residual Volume and Feeding Tolerance in Preterm Neonates: 

Our study specifically examines the effects of orogastric feeding in the 

Kangaroo Mother Care (KMC) position, making it one of the few to directly assess 

how this feeding method influences gastric residual volume (GRV) and feeding 

tolerance in preterm neonates. While most KMC studies primarily focus on the 

benefits of skin-to-skin contact, our research highlights the significant role of 

positioning during orogastric feeding in enhancing digestion and gastric motility. Our 

findings show that preterm neonates fed in the KMC position had significantly lower 

GRVs at all three time points—8 AM (p = 0.032), 2 PM (p = 0.004), and 8 PM (p = 

0.001) compared to those preterm neonates fed in supine position, suggesting 

improved gastric emptying and greater feeding tolerance. Additionally, a greater 

number of neonates in the test group had nil gastric aspirates across all time points 

compared to the control group. 

The study by Naskar et al. demonstrated that the prone position enhances 

gastric motility and reduces GRV compared to the supine position, mirroring KMC’s 

benefits on feeding tolerance 
140

. This reinforces our conclusion that body positioning 

plays a crucial role in digestion. However, our study advances this understanding by 

specifically evaluating orogastric feeding in the KMC position, where the 

combination of skin-to-skin contact and a semi-upright posture optimizes digestion, 

autonomic stability, and feeding efficiency. Our results align with previous research, 

such as Furman et al. (2003) and Blaymore Bier et al. (1996), who reported improved 

gut motility with skin-to-skin contact 
143,142

 . However, our study further establishes 

that body positioning during orogastric feeding is a key factor in reducing gastric 

retention. Ludington-Hoe et al. (2008) demonstrated that KMC enhances gut motility 
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and reduces episodes of residual gastric volume, indicating better orogastric feeding 

tolerance 
144

. Ferber and Makhoul (2004) also noted that preterm neonates in KMC 

experienced fewer symptoms of feeding intolerance compared to those in the supine 

position 
145

. Similarly, Boo and Jamli (2007) found that KMC-fed infants had better 

gastrointestinal adaptation, consistent with our findings 
146

. In contrast, feeding in the 

supine position has been linked to higher GRVs, delayed gastric emptying, and 

increased risks of reflux and aspiration, as reported by Kadam & Binoy (2005) and 

Mörelius et al. (2015) 
147,148 

. 

By demonstrating that orogastric feeding in the KMC position significantly 

improves feeding tolerance, our study highlights its potential as an effective clinical 

strategy to enhance nutritional outcomes, minimize feeding complications, and 

support growth in preterm neonates.  

Impact of Kangaroo Mother Care (KMC) on Heart Rate Regulation and Feeding 

Tolerance in Preterm Neonates: 

Our study underscores the role of Kangaroo Mother Care (KMC) in 

maintaining neonatal heart rate within a normal physiological range after feeding. In 

the Control group, heart rate gradually increased over time, fluctuating between 

147.55 BPM and 153.35 BPM. In contrast, the Test group exhibited greater stability, 

with heart rates ranging from 144.2 BPM to 146.5 BPM, suggesting better autonomic 

regulation. The progressive decline in heart rate across different time points in the 

KMC group, compared to the steady increase observed in the control group, 

highlights the positive influence of KMC on autonomic stability. These findings align 

with Bera et al. (2014) 
115

 and Feldman et al. (2002) 
116

, who reported that improved 
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autonomic stability under KMC contributes to better physiological regulation during 

feeding. 

Furthermore, Kadam and Binoy (2005) 
117

 demonstrated that preterm neonates 

receiving KMC experienced fewer episodes of feeding intolerance, likely due to 

enhanced autonomic control, a trend that was also reflected in our study. Additionally, 

Blaymore Bier et al. (1996) 
118

 and Boo and Jamli (2007) 
119

 found that KMC 

accelerates gastric emptying and mitigates stress-induced tachycardia, reinforcing the 

role of heart rate stability in improved gastrointestinal adaptation. Our results support 

this, indicating that the post-feed heart rate stability observed in the KMC group is 

associated with better feeding tolerance compared to the supine position. Our results 

also align with existing research on the physiological benefits of KMC. Moore et al. 

(2017) 
120

 reported that KMC enhances autonomic regulation in neonates, improving 

heart rate variability, which is consistent with the stable heart rate observed in our 

study. Similarly, Davanzo et al. (2021) 
121

 emphasized that KMC helps maintain 

physiological stability by preventing stress-induced tachycardia, reinforcing our 

observation that heart rate in the Control group increased over time, while the KMC 

group exhibited a more stable pattern. Sharma et al. (2019) 
122

 found that prolonged 

exposure to KMC enhances cardiovascular function in preterm infants, reflecting our 

findings, particularly in later time periods when its regulatory effects were more 

pronounced. Additionally, Feldman et al. (2019) 
123

 suggested that skin-to-skin 

contact in KMC reduces sympathetic nervous system activation, leading to better 

autonomic balance. This is evident in our study, where the KMC group consistently 

maintained heart rate stability. Collectively, these findings reinforce the value of 

integrating KMC into routine neonatal care to support cardiovascular stability and 

improve physiological outcomes. 
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Comparison of Respiratory Rate Before and After Orogastric Feeding in KMC 

and Supine Positions:  

Our study emphasizes the influence of Kangaroo Mother Care (KMC) 

positioning on respiratory rate and feeding tolerance in preterm neonates receiving 

orogastric feeds. In the control group, where preterm neonates were fed in the supine 

position, respiratory rate significantly increased post-feed (53.85 to 60.40 breaths per 

minute), indicating greater respiratory effort. Conversely, preterm neonates in the Test 

group exhibited a more stable respiratory rate (49.3 to 53.1 breaths per minute), 

suggesting improved respiratory efficiency and autonomic regulation. These findings 

reinforce the hypothesis that KMC helps reduce post-feed stress and supports better 

physiological stability compared to supine positioning. Our results are in line with 

those of Naskar et al. 
123

, who also investigated the impact of positioning on 

respiratory function in preterm neonates. 

Furthermore, our findings align with studies by Ludington-Hoe et al. (2006) 

125
 and Feldman & Eidelman (2003) 

125
, which demonstrated that KMC stabilizes 

respiratory rate through vagal stimulation and thermoregulation. Similarly, Bera et al. 

(2014) 
115

 and Blaymore Bier et al. (1996) 
118 

reported that KMC reduces apnea 

episodes and promotes more regular respiratory patterns. Additionally, Boo & Jamli 

(2007) 
119

 and Thukral et al. (2012) 
127

 found that even short durations of KMC 

contribute to reduced respiratory variability and enhanced oxygenation. While 

previous studies have largely focused on the digestive benefits of KMC, our study 

uniquely examines its role in respiratory changes associated with orogastric feeding. 

The observed reduction in respiratory rate among KMC-fed neonates suggests lower 

metabolic demand post-feed, which may improve gastric emptying and reduce 

feeding intolerance. 
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Our findings are further supported by research from Kadam & Binoy (2005) 
117

, who 

noted fewer episodes of feeding intolerance, such as regurgitation and abdominal 

distension, in neonates receiving KMC. Similarly, Charpak et al. (2020) 
128

 and 

Boundy et al. (2016) 
129

 found that KMC minimizes stress-related feeding difficulties 

by enhancing gastrointestinal motility and digestion. Huang et al. (2021) 
130 

noted that 

semi-upright and side-lying positions during feeding reduce aspiration risk, improve 

digestion, and enhance postprandial comfort. These findings reinforce the benefits of 

orogastric feeding in the KMC position by minimizing feeding-related complications 

and promoting better tolerance. Moreover, Charpak et al. (2020) 
128

 observed that 

KMC enhances oxygenation and reduces feeding-related stress, which corresponds 

with our findings that neonates in the control group exhibited consistently higher post-

feed respiratory rates, while those in the KMC group maintained greater stability. 

Additionally, Maldonado et al. (2018) 
131

 emphasized that supine positioning 

increases oxygen consumption and energy expenditure due to a greater respiratory 

workload, which may explain the persistently elevated respiratory rates observed in 

our control group. 

Comparison of Spo₂ Levels Before and After Orogastric Feeding in KMC and 

Supine Positions: 

Our study found no significant fluctuations in SpO₂ levels in either the Test  or 

Control groups, indicating stable oxygenation across both feeding positions. SpO₂ 

levels in the Control group ranged from 97.4% to 98.35%, while the Test group varied 

between 97.1% and 98.45%. These results are consistent with the findings of Naskar 

et al., 
123

 who also reported no significant differences in SpO₂ levels among neonates 

in different feeding positions. While our study compared KMC with supine 
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positioning, Naskar et al.
87 

examined KMC versus prone positioning, with both 

studies demonstrating stable oxygen saturation across groups. This suggests that 

although KMC offers respiratory and metabolic benefits, its effect on SpO₂ levels is 

comparable to other physiologically supportive positions like prone.  Similarly, 

Ludington-Hoe et al. (2020) found that skin-to-skin contact supports stable oxygen 

saturation 
132

, while Feldman et al. (2019) observed that KMC helps maintain SpO₂, 

though its effects may vary depending on feeding patterns 
133

. Additionally, Moore et 

al. (2017) reported that while KMC provides short-term oxygenation benefits, overall 

SpO₂ levels remain stable 
134

. 

Comparison of Body Temperature Before and Three Hours After Orogastric 

Feeding in Preterm Neonates in Kangaroo Mother Care (KMC) and Supine 

Positions: 

In the control group, mean body temperature decreased after feeding, with a 

noticeable drop at 11 AM and 11 PM, though this change was not statistically 

significant. In contrast, the test group showed an increase in body temperature at all 

time points 3 hours post-feed, with the rise at 11 AM and 11 PM being statistically 

significant (p < 0.001), suggesting enhanced thermal regulation through skin-to-skin 

contact. 

These findings align with Conde-Agudelo & Díaz-Rossello (2016), who 

demonstrated that KMC infants develop better thermoregulation over time due to 

direct maternal warmth 
135

. Similarly, Patel & Kim (2022) emphasized that KMC 

reduces temperature fluctuations in preterm neonates, promoting more consistent 

thermal stability 
136

. Charpak et al. (2020) also reported that KMC minimizes heat 

loss, further supporting our observation that KMC infants maintained a more stable 

temperature compared to the Control group 
137

. Anderson et al. (2003) reported that 
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neonates receiving KMC exhibited more stable temperature regulation compared to 

those in incubators, attributing this advantage to maternal metabolic heat transfer and 

continuous sensory stimulation 
138

. 

Additionally, Moore et al. (2017) and Sharma et al. (2019) highlighted that 

KMC enhances physiological stability, including heart and respiratory rate regulation, 

which may contribute to efficient energy conservation and better temperature 

maintenance 
134,139

. Naskar et al. reported that neonates in the KMC position 

maintained body temperatures closer to the physiological norm of 37.5°C, as KMC 

helps prevent cold stress and hypothermia 
140

. Our study also examined the impact of 

feeding on temperature regulation, showing that KMC provides sustained thermal 

benefits after feeding, particularly in the later hours of the day. This finding is 

consistent with Bergman et al. (2004) and Blaymore Bier et al. (1996), who reported 

that KMC infants maintain stable temperatures even during prolonged postprandial 

rest 
141,142 

.Our study reinforces these findings, demonstrating that KMC provides a 

non-invasive, cost-effective method to support thermoregulation in preterm neonates, 

making it a valuable intervention for neonatal care.  

Impact of Kangaroo Mother Care vs. Supine Positioning on Orogastric Feeding 

Tolerance and Postural Comfort Using IPAT Scores in Preterm Neonates: 

The Infant Position Assessment Tool (IPAT) assesses the posture and comfort 

of preterm neonates by evaluating six body areas: head, neck, shoulders, hands, 

hips/pelvis, and knees/feet. In our study comparing Kangaroo Mother Care (KMC) 

and supine positioning during orogastric feeding in preterm neonates (28 to 34 weeks 

gestational age), IPAT scores were recorded at multiple intervals 10 minutes before 

and 3 hours after feeds given at 8AM, 2PM, 8PM. Ten minutes before feeding, both 
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groups displayed similar scores, predominantly around 10 or 11, indicating 

comparable pre-feed comfort levels. Three hours post-feed, the KMC group showed 

significantly higher IPAT scores, with most neonates scoring ≥11, whereas the control 

group had lower scores, mostly ≤8. This difference was statistically significant (p < 

0.001), suggesting that KMC enhances postural comfort and behavioural regulation in 

the postprandial period. 

Our findings are consistent with previous studies highlighting the role of 

positioning in feeding tolerance. Naskar et al. similarly reported that preterm neonates 

in the KMC group had superior postural scores compared to those in the prone 

position, suggesting that KMC provides better neuromuscular support and alignment, 

leading to improved comfort and feeding outcomes 
140

. Other studies further support 

these observations. Feldman et al. (2002) found that KMC improved behavioural 

organization in preterm neonates, including better regulation of feeding reflexes 
149

. 

The relationship between neuromuscular stability and feeding efficiency is well-

documented. Pineda et al. (2009) emphasized that IPAT scores reflect both 

neurological and postural stability, which play a crucial role in feeding success 
150

. 

Ravindra et al. (2020) and Sweeney et al. (2017) confirmed that KMC optimizes 

neuromuscular control, which is essential for efficient digestion and overall 

gastrointestinal function 
151,152 

. The consistently higher post-feed IPAT scores in the 

KMC group indicate superior orogastric feeding tolerance compared to the supine 

group. These findings strongly suggest that KMC promotes improved postural 

control, neuromuscular stability, and autonomic regulation, all of which contribute to 

enhanced feeding outcomes. By reducing stress-related responses and supporting 

physiological stability, KMC emerges as an effective strategy to optimize feeding 

tolerance in preterm neonates.  
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Early Achievement of Full Target Feeds in KMC Position: 

Our study demonstrated that preterm neonates receiving orogastric feeds in the 

Kangaroo Mother Care (KMC) position achieved full target feeds significantly earlier 

than those fed in the supine position (p = 0.026). A greater proportion of neonates in 

the KMC group reached full feeds by Days 4 and 5 (25% and 30%, respectively) vs 

only 5% in the control group, whereas the control group showed a delayed trend, with 

a higher percentage requiring 7 or more than seven days (70%) vs 25% in the test 

group to reach full feeds. These findings highlight the potential benefits of KMC in 

promoting feeding tolerance and accelerating enteral nutrition advancement. 

Our results align with the findings of Charpak et al. (2001), who reported that 

KMC infants had faster progression to full enteral feeds and shorter hospital stays due 

to improved gastrointestinal adaptation 
153

. Feldman and Eidelman (2003) suggested 

that synchronized mother-infant biorhythms in KMC enhance feeding cues and 

promote physiological readiness for enteral nutrition, further supporting our findings 

154
. Blaymore Bier et al. (1996) also emphasized improved neurobehavioral 

organization and alertness in KMC infants, which contribute to better oral feeding 

coordination and digestive efficiency 
142

. 

Additionally, Bera et al. (2014) found that KMC significantly improved 

feeding tolerance, leading to fewer interruptions in enteral nutrition 
155

. Conde-

Agudelo and Díaz-Rossello (2016), in a meta-analysis, confirmed that KMC is 

associated with earlier achievement of full enteral feeds, particularly in preterm and 

low-birthweight infants, reinforcing the results of our study 
135

. 

In contrast, neonates in the supine position tend to experience delayed gastric 

emptying, higher gastric residual volumes (GRV), and potential risks of reflux, which 

may contribute to prolonged time to full feeds. The study by Naskar et al. also 
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demonstrated that prone positioning improved gastric motility and reduced GRV 

compared to the supine position, supporting the concept that positioning plays a 

crucial role in feeding efficiency 
140

. However, our study specifically examines 

orogastric feeding in the KMC position, which not only provides the advantages of 

skin-to-skin contact but also optimizes digestion through an upright posture. 

The faster achievement of full feeds in the KMC group suggests that 

positioning during orogastric feeding plays a significant role in enhancing feeding 

tolerance. These findings underscore the importance of incorporating KMC as a 

standard practice for preterm neonates receiving orogastric feeds to promote early 

nutritional success, reduce feeding complications, and support overall growth and 

development.  

Limitations:  

1. Small sample study- 

The study was conducted on a limited number of preterm neonates (n = 40), which 

may affect the generalizability of the results to larger populations. 

2. Single center study- 

As the research was carried out in a single tertiary care hospital, the findings may not 

reflect outcomes in different clinical settings or geographic regions. 

3. Short observation period- 

Physiological parameters and feeding tolerance were assessed over a 24-hour period, 

which may not capture long-term effects or variability over time. 

Despite these limitations, the study provides strong preliminary evidence supporting 

the use of the KMC position as a beneficial feeding strategy in stable preterm 

neonates. 
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SUMMARY 

This randomized controlled study was conducted to evaluate the effect of 

Kangaroo Mother Care (KMC) position compared to the supine position on feeding 

tolerance and physiological parameters in preterm neonates of gestational age 28–34 

weeks admitted to the Neonatal Intensive Care Unit (NICU) at KLEH Dr. Prabhakar 

Kore Charitable Hospital, Department of Paediatrics, Jawaharlal Nehru Medical 

College, Belagavi. The primary objective of the study was to compare tolerance to  

orogastric feeding in preterm neonates of 28 to 34 weeks of gestational age in 

Kangaroo Mother Care (KMC) position versus the conventional supine position, 

through a hospital-based randomized controlled trial. The secondary objectives 

include evaluating physiological stability by monitoring vital signs (heart rate, 

respiratory rate, oxygen saturation, and temperature), assessing comfort levels using 

the Infant Position Assessment Tool (IPAT) score before and after feeding, and 

determining the duration (in days) required to achieve the target feed volume in each 

group. 

Methodology- A randomized controlled trial was conducted in the NICU at 

KLE Hospital involving  preterm neonates of 28–34 weeks gestation. After obtaining 

ethical approval and parental consent, neonates were randomised into two groups: one 

receiving Kangaroo Mother Care (KMC) and the other receiving standard supine care 

in a warmer. All neonates were fed expressed breast milk via orogastric tube. gastric 

residual volumes, Vital signs and comfort scores (using IPAT)  were measured before 

and three hours after feeding across three feeds within 24 hours and the duration  

required to achieve target feed volume was also determined for each group. Data were 

recorded using validated scorecards. 
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Participants and Study Design 

During the study period, a total of 323 neonates were admitted to the NICU, of 

which 106 were preterm neonates (<36 weeks gestational age). Based on the inclusion 

criteria, 52 neonates between 28–34 weeks postmenstrual age (PMA) were found 

eligible. After applying the exclusion criteria and obtaining parental consent, 40 

preterm neonates were enrolled and randomized into two groups: the Kangaroo 

Mother Care (KMC) group (n = 20) and the supine position control group (n = 20). 

Twelve neonates were excluded due to early initiation of spoon feeds (n = 8), 

necrotizing enterocolitis (NEC) (n = 2), declined consent (n = 1), and death prior to 

enrolment (n = 1). 

Inclusion Criteria: - 

1. Gestational age of 28-34 weeks. 

2. APGAR score at birth of ≥6. 

3. Stable physiological parameters (heart rate, respiratory rate, SpO2, body 

temperature, ). 

4. Ability to tolerate gavage feeding. 

5. Neonates whose parents provided consent. 

Exclusion Criteria: - 

1) Necrotizing enterocolitis, or Neonates with congenital malformations  

2) Neonates who developed intraventricular haemorrhage, convulsions 

3) Exhibited unstable vital signs. 

4) On mechanical ventilation or Continuous Positive Airway Pressure (CPAP) were 

excluded from the study. 
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Baseline Comparability 

The two groups were comparable across baseline neonatal and maternal 

characteristics: 

 Sex: 60% of preterm neonates in the control group were female, whereas 70% 

of the preterm neonates in the test group were male; the difference in sex 

distribution was not statistically significant (p = 0.057).  

 Birth weight- Birth weight of the preterm neonates in both groups ranged from 

<1 kg to 1.4 kg , with most Preterm neonates (60%) weighing 1.0–1.2 kg (12 in 

each group).3 preterm neonates (15%) in both groups were extremely LBW 

with birth weight of <1kg with the lowest birth weight being 820grams and the 

preterm belonged to the test group.  

- The difference in birth weight distribution between the groups was not 

statistically significant (p = 0.983) 

 Resuscitation at Birth- 70% of preterm neonates in the control group and 65% 

of preterm neonates in the test group cried immediately after birth (CIAB), 

requiring no active resuscitation. Stimulation was needed in 20% of preterm 

neonates in the control group and 30% of preterm neonates in the test group, 

while 5% in each group cried after bag and mask ventilation (CABM). 

Additionally, one preterm neonate (5%) in the control group had a weak cry at 

birth. In NICU, Mechanical ventilation was required for 3 preterm neonates in 

the control group and 1 in the test group. 

-  The difference in resuscitation methods between the groups was not statistically 

significant (p = 0.697). 
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 Maternal age: 70% of mothers in the control group and 80% in the test group 

were aged between 20 and 25 years; the difference in maternal age distribution 

was not statistically significant (p = 0.091). 

 Parity: 55% of mothers in the control group and 65% in the test group were 

primigravida; the difference in parity between the groups was not statistically 

significant (p = 0.519). 

 Maternal risk factors: Eclampsia was the most common (25%), followed by 

postpartum haemorrhage (15%). Other risk factors included severe 

oligohydramnios, gestational thrombocytopenia, and anemia (5% each).The 

difference in maternal risk factors were not statistically significant (p value- 

0.291). 

 Gestational age: Preterm neonates in the test group were most commonly born 

at 30 weeks of gestation (50%), while the control group had a more even 

distribution between 29 and 31 weeks, with 30% born at 29 weeks, 25% at 30 

weeks, and 30% at 31 weeks. Despite the variation, the difference in gestational 

age distribution between the two groups was not statistically significant (p = 

0.267). 

 Mode of delivery: LSCS (67.5%) was the predominant mode, followed by 

NVD (32.5%). The difference was not statistically significant (p = 0.311). 

 Type of milk: The type of milk received was comparable between groups (p = 

0.342), with most neonates in both groups receiving their mother’s own milk 
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Breast Milk Intake and Gastric Residual Volume (GRV) Comparison: 

Preterm neonates in both the control and test groups received varying volumes 

of breast milk feeds at 8:00 AM, 2:00 PM, and 8:00 PM, in accordance with 

NICU protocols. The test group received orogastric feeding in the Kangaroo 

Mother Care (KMC) position, while the control group was fed in the routine 

supine position. 

At all three time points, gastric residual volumes (GRV) were assessed three 

hours post-feeding. The results consistently demonstrated that preterm neonates 

in the test group exhibited significantly improved gastric emptying and feeding 

tolerance compared to those in the control group. 

 At 8:00 AM, Gastric residual volume in the control group ranged from nil (0.0 

cc) to 0.6 cc, which amounted to 0% to 12% . 17 preterm neonates  in the 

control group had nil aspirates. In contrast, all 20 preterm neonates  in the test 

group had nil aspirates (0.0 cc), indicating complete gastric emptying. This 

difference was statistically significant (p = 0.032). 

 At 2:00 PM, Gastric residual volume in the control group ranged from nil (0.0 

cc) to 1.0 cc, varying from0% to 50%. Only 2  preterm neonates  had nil 

aspirates. In contrast  to the test group, 16 neonates  had nil aspirates, while 2 

neonates had 0.2 cc  and 2 had 1.0 cc , varying from to 0% to 25%. This 

difference was statistically significant (p = 0.004). 

 At 8:00 PM, Gastric residual volume in the control group ranged from 0.2 cc to 

1.5 cc, with no neonates exhibiting nil aspirates, varying from 0% to 21.7% . In 

contrast, the test group showed better gastric emptying, with 9 neonates (45%) 
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having nil aspirates (0.0 cc), while the remaining neonates had residuals ranging 

from 0.2 cc to 0.8 cc, varying from 0% to 10%. This difference was statistically 

significant (p = 0.001), indicating that preterm neonates receiving orogastric 

feeding in the KMC position demonstrated greater feeding tolerance and 

reduced gastric residual volumes compared to those fed in the routine supine 

position. 

 A higher number of preterm neonates had nil gastric aspirate in the Test group 

compared to the Control group, the number being  20, 16, and 9 in the Test 

group versus 17, 2, and 1 in the Control group at 8 AM (p = 0.0471), 2 PM (p < 

0.001), and 8 PM (p = 0.001), respectively. This difference is statistically 

significant. 

PHYSIOLOGICAL PARAMETERS : 

Physiological parameters - heart rate, respiratory rate, oxygen saturation and 

body temperature were assessed in preterm neonates before feeding and 3 hours post 

feeding at all time points. 

Post Feeding- 

 Heart rate - Better autonomic stability was observed in preterm neonates 

receiving orogastric feeding in KMC position (test group) , as heart rate 

decreased significantly in the test group at all time points with p value – 0.001, 

while it increased in preterm neonates receiving orogastric feeding in supine 

position (control group) at all time points with a significant rise at 11 PM 

(p < 0.001). 

 Respiratory rate - Enhanced respiratory regulation was observed with the 

KMC position, as the test group showed a significant decrease in respiratory 
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rate at all time points (p = 0.013, p = 0.007, p = 0.002), whereas the control 

group showed a significant increase at all time points (p < 0.001). 

 Oxygen saturation (SpO₂) remained stable in both groups, showing no 

significant change related to feeding position 

 Body temperature in the control group showed a noticeable drop at 11 AM and 

11 PM, with a statistically significant decrease at 11 AM (p = 0.041). In 

contrast, the test group showed an increase in body temperature at all time 

points 3 hours after feeding, with statistically significant rises at 11 AM and 11 

PM (p < 0.001). None of the preterm neonates in the test group experienced a 

drop in body temperature indicating better temperature stabilization following 

orogastric feeds. 

Infant Comfort (IPAT Scores): 

Before feeds: No significant differences at any time point 

After feeds:  

 IPAT scores were significantly higher three hours after feeds at 8:00 AM, 2:00 PM, 

and 8:00 PM in preterm neonates receiving orogastric feeding in the KMC position 

(test group) compared to the preterm neonates receiving orogastric feeding in the 

supine position (control group)  with a p-value of < 0.001 at all-time points. 

 The number of preterm neonates with an IPAT score of 10 or ≥10 was markedly 

higher in the test group compared to the control group—17, 18, and 17 neonates in the 

test group versus 1, 0, and 1 in the control group. This difference was highly 

statistically significant (p < 0.001). These findings indicate significantly greater 

comfort and improved feeding tolerance in preterm neonates receiving orogastric 

feeds in the KMC position(test) compared to those in the supine position(supine). 
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Day of Achievement  Full Target Feeds:  

Preterm neonates receiving orogastric feeds in the KMC position (Test group) 

achieved full enteral feeds significantly earlier, with most reaching this milestone by 

Days 4 to 5, whereas those fed in the supine position (Control group) typically 

achieved full feeds only after Day 7. The difference is statistically significant (p = 

0.026). 
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CONCLUSION 

This study was conducted to compare the tolerance to orogastric feeding in 

preterm neonates of 28 to 34 weeks of gestational age when fed in the Kangaroo 

Mother Care (KMC) position versus the conventional supine position. The results 

provide strong, evidence-based support for adopting KMC not only as a supportive 

care approach but also as an effective feeding strategy in neonatal practice. Baseline 

characteristics—including sex, maternal age, parity, gestational age, birth weight, 

mode of delivery, and initial feeding practices—were statistically comparable 

between the test and control  groups, marked differences emerged in the clinical 

outcomes favouring KMC position. 

Feeding tolerance was significantly better in the KMC group, with preterm 

neonates showing markedly lower postprandial gastric residual volumes—particularly 

at 5:00 PM (p = 0.002) and 11:00 PM (p = 0.001)—indicating improved gastric 

motility, more efficient digestion and overall better feeding outcomes compared to the 

supine group. In terms of physiological stability, neonates in the KMC group 

consistently exhibited lower heart and respiratory rates after feeding, reflecting better 

autonomic regulation and reduced stress. They also maintained stable body 

temperatures without any decline in oxygen saturation, highlighting the thermal and 

metabolic advantages of skin-to-skin contact. Additionally, post-feed IPAT scores 

were significantly higher in the KMC group (p < 0.001), demonstrating greater 

comfort, neuromuscular stability, and behavioural organization. Preterm neonates fed 

in the KMC position achieved full enteral feeds significantly earlier than those in the 

supine position, highlighting the effectiveness of KMC in promoting faster feeding 

progression (p = 0.026). 
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To conclude, Kangaroo mother care position resulted in more stable vital signs 

and physiological indices, more comfort and better feeding evidenced by minimal or 

negligible gastric residual volume, as compared to supine position. Therefore, KMC 

can be considered a significantly more effective position than supine position for 

feeding preterm neonates, especially in resource-limited settings. 

. 
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ANNEXURES 

ANNEXURE – I  

INFORMED CONSENT FORM 

TITLE- TO COMPARE TOLERANCE TO OROGASTRIC FEEDING IN 

PRETERM NEONATES OF 28 TO 34 WEEKS OF GESTATIONAL AGE IN 

KANGAROO MOTHER CARE(KMC) POSITION VERSUS SUPINE 

POSITION - HOSPITAL BASED RANDOMISED CONTROLLED TRIAL 

STUDY. 

Name of Student/Principal Investigator: 

Name of Guide/Co Investigators: 

Introduction and Explanation of procedure 

  ―Preterm birth‖ describes all live births occurring before 37 weeks’ gestation 

from the first day of the last menstrual period. Proper enteral nutrition must be 

established for preterm infants to decrease their mortality rate and shorten their 

hospital stay. Gavage feeding is initiated soon after birth in preterm infants less than 

34 weeks which involves providing breast milk or formula directly into the baby’s 

stomach via a nasogastric tube. Neonatal positioning during and after feeding can 

have significant effect on nutritional tolerance. Gastric residues are the simplest and 

most common surrogate marker for feeding intolerance in day-to-day neonatal 

practice. There is an urgent need for evidence-based guidelines on the specific 

position to be adopted after a feeding to decrease the gastric residual volume among 

preterm infants and to achieve target feeds early. An appropriate position would 

reduce the residual gastric volume, and promote preterm development.  
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EXPLANATION OF THE PROCEDURE  

Group A neonates will be placed in kangaroo mother care position and group B 

neonates will be placed in supine position. Vital signs (respiratory rate, heart rate, 

SpO2, body temperature, capillary blood glucose) and comfort scores of the neonates 

are assessed 10 minutes before feeding while the neonates are in supine position. The 

neonates are then placed in their respective positions and feeds are given 10 minutes 

afterwards. 

They are fed by orogastric tube feeding in their respective positions by the prescribed 

amount of expressed breast milk as per weight and kept in their respective positions 

for three hours, at the end of which vital signs reassessed. The neonates are then kept 

supine and comfort scores reassessed Postprandial gastric residual volume will be 

measured by aspirating gastric contents from the orogastric tube gently into a 2 mL 

syringe three hours after feeding. The feeds will be continued in respective position 

until they reach target feeds. 

Withdrawal from participation in the study:  Participation in this study in 

voluntary.  You will be free to decide whether to participate in this study or continue 

participation once enrolled.  In case you decide to withdraw your participation, you 

are free to do so. However, please convey the decision to the principal investigator. 

Possible benefits from participating in the study:  your baby will be benefited by 

participating in this study, as orogastric feed in preterm neonates of 28 to 34 weeks of 

gestational age in kangaroo mother care (KMC) position has more stable 

physiological indices, will be more comfortable , better feeding and absorption. 
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Possible risks from participating in the study:  There are no risks involved in 

participating in this study.  

Privacy and confidentiality: The information collected from you will be coded, to 

prevent any person to identify you.  Your identity will never be revealed.  The data 

collected from you will be kept confidential and only processed or aggregated data 

will be used for publication. 

Financial incentives:  You will not receive any payment for participating in this 

study.  

Authorization for publication of aggregated data: Results obtained after 

processing of the aggregated data will be published for scientific purpose and or 

presented to scientific groups.  However, your identity will never be revealed. 

Questions:  In case of any questions with regard to this study, you are free to contact:  

If you have any question or complaints with regard to your right as study participant 

you may contact Dr Harsha Hegde, Chairperson, Ethical committee of JNMC, 0831-

2473777 Extension 4052. 

Legal rights: By signing this consent form, we are not waving any of your legal 

rights. 
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CONSENT STATEMENT 

 

 I am making a voluntary decision to participate in the study TITLE- TO 

COMPARE TOLERANCE TO OROGASTRIC FEEDING IN PRETERM 

NEONATES OF 28 TO 34 WEEKS OF GESTATIONAL AGE IN KANGAROO 

MOTHER CARE(KMC) POSITION VERSUS SUPINE POSITION - 

HOSPITAL BASED RANDOMISED CONTROLLED TRIAL STUDY. My 

signature below indicates that I have decided to participate and I have read the 

information provided above or the information provided above has been read to me in 

the language that I understand best.  I was given the opportunity to ask questions and 

that they have been answered to my satisfaction. 

 

Name of the participant:  

 

Signature or left thumb impression of the participant: 

 

Name of the witness: 

 

Signature or left thumb impression of the witness:  

 

Name of the investigator:  

 

Signature of the investigator: 
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ANNEXURE II PROFORMA 

PATIENT PARTICULAR’S: - 

Baby of _________________________________________________________ 

(Name of Mother) _____________________________________________ 

Name of Father ________________________________________________ 

Date and Time of Birth: _______________________________________________ 

Sex(M/F/Ambiguous)   _______________________________________________ 

BIRTH WEIGHT _____________________________________________________ 

Date and time of Admission __________________________________________ 

Address with phone no. ______________________________________ 

Family History: 

Age ________ years                                                 Blood group ___________ 

Mother clinical details ______________________________________ 

Mother risk 

factors______________________________________________________ 

Maternal long  term medications 

Consanguinity   ___________________ 

PRESENT PREGNANCY 

LMP ___________________ EDD ___________________ 

First Trimester - 

_____________________________________________________________________ 

_____________________________________________________________________ 

Second Trimester 

_____________________________________________________________________ 

_____________________________________________________________________ 
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Third trimester 

_____________________________________________________________________ 

_____________________________________________________________________ 

LABOUR and Delivery 

H/o. Fetal distress Yes/No 

Liquor - clear / meconium stained / foul smelling. 

Mode of Delivery - Normal/Vacuum/Forceps/LSCS elective / emergency 

Indication __________________________________________________ 

POST NATAL PERIOD- Breast feeding initiated at what time 

______________________________ 

On Examination: 

Alert/Active/Lethargy / Sick 

Vital signs:  Heart rate __________________ Respiratory rate __________________ 

Temperature ________________   Capillary refill time _____________ 

Anthropometry (at birth) :     Weight __________Length ________________ 

Head circumference ____________________ 

HEAD TO FOOT EXAMINATION: 

Head moulding / fontanelle / caput / cephalhematoma 

Eyes-hemorrhage / red reflex / any abnormality 

Ears-position / Shape    Nose abnormal shape / size / 

hypertelorism 

Mouth Lips / gums / palate / natal teeth   Neck: 

Skin: Jaundice / cyanosis / rashes / hemangioma  Umbilicus 

Genitalia: Testes descended/Y/N, penis size _________ hypospadias Y/N 

ambiguity Y/N pigmentation _____________ 
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Hernia/hydrocele _______________ Hip: DDH present / No 

________________________________ 

Extremities ___________Back and spine myelomeningocele/spina bifida _________ 

Femoral artery _____________________ 

 

Systemic Examination- 

CVS- 

RS- 

P/A- 

CNS- 

FINAL DIAGNOSIS OF BABY 

VITALS IN NORMAL POSITION(SUPINE) 7:50AM 1:50PM 7:50PM 

Heart rate  

 

  

Respiratory rate  

 

  

Spo2  

 

  

Temperature  

 

  

RBS  
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AMOUNT OF EXPRESSED BREAST 

MILK FED 

8AM 2PM 8PM 

 

 

  

POSTPRANDIAL GASTRIC 

RESIDUAL VOLUME (AFTER 3 

HOURS) 

11AM 5PM 11PM 

   

 

 

VITALS AFTER 3 HOURS 

IN RESPECTIVE 

POSITIONS 

[KMC / SUPINE] 

11AM 5PM 11PM 

Heart rate    

Respiratory rate    

Spo2    

Temperature    

RBS    
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INFANT POSITION ASSESSMENT TOOL SCORE 

 7:50AM 1:50PM 7:50PM 

10 MINS 

BEFORE  

 

 

  

 11AM 5PM 11PM 

3 HOURS 

AFTER 

 

 

  

 

Indicators 0 1 2 

Head 

Head rotated 

laterally (L or R) 

greater than 45° 

from midline 

Head rotated 

laterally (L or R) 

45° from midline 

Head positioned midline to 

less than 

45° from midline 

(L or R) 

Neck Neck hyperextended 

Neck neutral but 

poorly aligned 

with spine 

Neck in neutral position 

and slightly 

flexed to align with spine 

Shoulders 
Shoulders retracted Shoulders flat/ 

neutral 

Shoulders softly rounded 

forward 

Hands 
Hands away from 

the body 

Hands touching 

torso 

Hands touching face, hands 

on chest in midline 

Arms Arms extended Arms extended Arms flexed 

Hips (pelvic 

position) 

Hips abducted/ 

externally rotated 

and/or in extension 

Hips in alignment 

but extended 
Hips aligned and softly 

flexed 

Knees, ankles, 

feet 

Knees extended, 

ankles and feet 

externally rotated 

Knees, ankles 

and feet extended 

Knees, ankles and feet are 

aligned in midline 

orientation and softly 

flexed 
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ANNEXURE III- MASTER CHART 

n
S.

N
O

 

N
am

e 
o

f 
su

b
je

ct
 

se
x 

M
at

er
n

al
 a

ge
 

p
ar

it
y 

G
A

 

M
at

er
n

al
 r

is
k 

fa
ct

o
rs

 

B
ir

th
 w

ei
gh

t 

M
o

d
e 

o
f 

d
el

iv
er

y 

R
es

u
sc

it
at

io
n

 

 

Te
st

/ 
C

o
n

tr
o

l 

 

Vitals in supine position 
(HR/RR/Spo2/temp) 

 
10Mins before feeding 

TY
P

E 
O

F 
M

IL
K

 

(d
o

n
ar

/m
o

th
er

) Amount of breast 
milk fed 

8AM/2PM/8PM 

Post prandial 
gastric residual 
volume-after 3 

hours 
 

Vitals after 3 hours in 
respective position 

(HR/RR/Spo2/temp) 
 

IPAT score [10 
mins before feed] 

 

IPAT score [3 
hours after 

feed] 
 

St
ar

ti
n

g 
D

ay
 o

f 

fe
e

d
s 

D
ay

 o
f 

fu
ll 

Ta
rg

et
 

fe
e

d
s 

7:50 
AM 

1:50PM 7:50PM 
8 
A
M 

2 
pm 

8 
PM 

11 
AM 

5 
PM 

11 
PM 

11AM 5PM 11PM 
7:50
AM 

1:50
PM 

7:50
PM 

11 
A
M 

5 
PM 

11 
PM 

1 B/O Divya F 25 
prim

i 
30W 
1D 

Gest. 
HTN 

1k
g 

LSCS CAS 
Test 
KMC 

149 
52 

98%RA 
36.7C 

148 
52 

96%RA 
37C 

146 
54 

96%RA 
36.5C 

DHM 
2C
C 

4C
C 

5CC 0 0 0 

146 
48 

96%RA 
36.8C 

144 
48 

95%RA 
36.5C 

142 
48 

96%RA 
37.1C 

10 10 11 11 12 11 
DAY 

2 
DAY 6 

2 
B/O 

Ashwini 
twin 1 

M 30 
Prim

i 
31W 
1D 

IUI, 
G 

HTN 

1.4
kg 

LSCS CIAB 
contro

l 
supine 

152 
50 

96%RA 
36.9C 

 

160 
54 

96%RA 
36.4C 

142 
58 

98%RA 
36.4C 

DHM 
5C
C 

5C
C 

7CC 
0.6C

C 
1C
C 

1.5
CC 

154 
54 

96%RA 
36.7C 

 

158 
56 

96%RA 
36.5C 

146 
62 

100%RA 
36.4C 

11 10 10 9 8 8 
DAY 

2 
DAY 8 

3 
B/O Sadiya 

twin 2 
M 24 

Prim
i 

28W 
1D 

No 
84
0G 

NVD CIAB 
Test 
KMC 

148 
54 

98%NP 
36.7C 

 

158 
52 

97%NP 
36.5C 

150 
50 

98%NP 
36.5C 

MM 
2C
C 

4C
C 

4CC 0 0 
0.4
CC 

146 
52 

96%NP 
36.6C 

 

158 
48 

98%NP 
37.2C 

148 
46 

98%NP 
37C 

10 11 10 11 10 11 
DAY 

6 
DAY11 

4 
B/O Sadiya 

twin 1 
F 24 

Prim
i 

28W 
1D 

No 
82
0G 

NVD CIAB 
contro

l 
supine 

147 
53 

95%NP 
36.8C 

 

152 
50 

96%NP 
36.7C 

152 
54 

98%NP 
36.4C 

MM 
2C
C 

3C
C 

4CC 0 
0.5
CC 

0.8
CC 

150 
56 

98%NP 
36.5C 

 

158 
54 

96%NP 
36.4C 

154 
58 

99%NP 
36.7C 

10 11 9 7 9 8 
DAY 

7 
DAY 15 

5 B/O Ashwini M 21 
Prim

i 
30W 
2D 

Gest. 
HTN 

1.2
kg 

LSCS CIAB 
Test 
KMC 

153 
50 

96%RA 
36.9C 

 

156 
52 

96%RA 
36.5C 

142 
56 

98%RA 
36.4C 

DHM 
5C
C 

6C
C 

8CC 0 0 0 

150 
47 

99%RA 
37C 

 

152 
49 

98%RA 
36.9C 

144 
52 

98%RA 
37.1C 

11 10 11 11 11 12 
DAY 

1 
DAY4 

6 
B/O 

Ashmitha 
F 25 

Prim
i 

29W 
3D 

No 
 

1.3
kg 

NVD CAS 
contro

l 
supine 

148 
57 

95%NP 
37C 

 

150 
51 

96%NP 
36.7C 

156 
60 

98%NP 
36.4C 

MM 
2C
C 

4C
C 

6CC 0 
1C
C 

1.3
CC 

150 
60 

98%NP 
37.1C 

 

154 
55 

98%NP 
36.5C 

158 
62 

98%NP 
36.6C 

11 10 9 9 7 7 
DAY 

3 
DAY 10 

7 
 

B/O Snehal M 30 
G2A

1 
30W 

Seve
re 
PE, 
AED

F 
 
 

1.0
6 
kg 

LSCS CIAB 
Test 
KMC 

143 
54 

98%NP 
36.7C 

 

153 
50 

97%NP 
36.5C 

148 
48 

98%NP 
36.5C 

DHM 
2C
C 

5C
C 

7CC 0 0 
0.3
CC 

140 
50 

98%NP 
36.4C 

 

150 
48 

97%NP 
37C 

146 
46 

98%NP 
36.8C 

10 11 11 11 11 11 
DAY 

3 
DAY 6 
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8 B/O ruksar M 23 
Prim

i 
31W 

Seve
re 

oligo 

1k
g 

LSCS CIAB 
Test 
KMC 

150 
50 

98%NP 
36.6C 

 

146 
50 

97%NP 
36.5C 

138 
48 

99%NP 
36.5C 

DHM 
2C
C 

4C
C 

4CC 0 
1C
C 

0.8
CC 

148 
48 

98%NP 
37C 

 

144 
53 

97%NP 
37.4C 

138 
50 

99% NP 
36.9C 

11 9 10 9 7 8 
DAY 

2 
DAY 7 

9 
B/O 

Jayashree 
F 27 

Mult
i 

29W 
4D 

Ecla
mpsi

a 

98
0G 

LSCS CIAB 
contro

l 
supine 

153 
54 

98%NP 
36.9C 

 

150 
50 

97%NP 
36.5C 

146 
56 

98%NP 
36.5C 

DHM 
2C
C 

2C
C 

3CC 0 
0.3 
CC 

0.4 
CC 

154 
59 

98%NP 
36.7C 

 

156 
56 

97%NP 
36.5C 

148 
62 

98%NP 
36.4C 

10 9 9 8 7 7 
DAY 

6 
DAY 14 

10 
B/O 

Namrata 
F 22 

Prim
i 

30W 
No 

 

1.0
4K
G 

LSCS CIAB 
Test 
KMC 

138 
52 

96%NP 
36.9C 

 

142 
48 

97%NP 
36.4C 

144 
46 

98%NP 
37C 

MM 
2C
C 

4C
C 

6CC 0 0 0 

140 
50 

96%RA 
37C 

 

139 
45 

97%RA 
36.9C 

140 
44 

99%RA 
37.5C 

11 10 12 11 12 12 
DAY 

2 
DAY 5 

11 B/O Mangal M 21 
Prim

i 
31W 
3D 

No 
1K
G 

NVD CIAB 
contro

l 
supine 

140 
53 

95%RA 
37C 

 

154 
56 

96%RA 
36.7C 

156 
54 

98%RA 
36.4C 

MM 
2C
C 

4C
C 

6CC 0 
0.3 
CC 

1C
C 

145 
57 

98%RA 
37C 

 

158 
60 

96%RA 
36.4C 

152 
59 

99%RA 
36.7C 

11 10 8 8 9 8 
DAY 

2 
DAY 8 

12 
B/O 

Rajashree 
M 28 multi 

30W 
3D 

PPH 
1.2 
KG 

LSCS CIAB 
Test 
KMC 

148 
52 

98%RA 
36.7C 

148 
56 

96%RA 
37C 

146 
50 

96%RA 
36.5C 

DHM 
2 

CC 
4 

CC 
6 

CC 
0 0 0 

142 
48 

96%RA 
36.8C 

146 
52 

95%RA 
36.5C 

144 
46 

96%RA 
36.9C 

10 11 11 11 12 12 
DAY 

1 
DAY 4 

13 
B/O 

Sangeeta 
F 24 

prim
i 

28W 
6D 

Gest 
HTN 

99
0G 

LSCS CAS 
Test 
KMC 

150 
54 

98%NP 
36.7C 

 

147 
58 

97%NP 
36.5C 

150 
53 

98%NP 
36.5C 

MM 
2C
C 

2C
C 

2CC 0 0 
0.2
CC 

146 
50 

96%NP 
36.9C 

 

145 
52 

98%NP 
36.5C 

148 
50 

98%NP 
37C 

11 10 11 12 11 11 
DAY 

7 
DAY 11 

14 B/O Veena M 23 
Prim

i 
31W 
2D 

No 
1.1 
KG 

LSCS CIAB 
contro

l 
supine 

155 
58 

95%NP 
37C 

 

150 
54 

96%NP 
36.7C 

150 
58 

98%NP 
36.8C 

DHM 
4 

CC 
4 

CC 
6 

CC 
0.2C

C 
0.5
CC 

1 
CC 

155 
60 

98%NP 
37.0C 

 

153 
58 

99%NP 
36.5C 

156 
62 

99%NP 
36.6C 

11 10 10 7 7 9 
Day 

1 
Day 7 

15 B/O Roopa F 30 
Mult

i 
32W PPH 

1.3 
KG 

LSCS CAS 
Test 
KMC 

148 
48 

98%RA 
36.7C 

158 
52 

96%RA 
37C 

146 
50 

96%RA 
36.5C 

DHM 
4C
C 

6C
C 

8CC 0CC 
0C
C 

0.2
CC 

146 
42 

96%RA 
37.1C 

151 
45 

95%RA 
36.5C 

144 
47 

96%RA 
36.9C 

10 11 10 12 11 12 
DAY 

1 
DAY 4 

16 
B/O 

Priyanka 
F 32 

Mult
i 

30W 
4D 

 
No 

1.0
8K
G 

LSCS CAS 
contro

l 
supine 

148 
58 

95%RA 
37C 

 

150 
58 

96%RA 
36.7C 

156 
57 

98%RA 
36.4C 

DHM 
2 

CC 
4 

CC 
4 

CC 
0 

0.2
CC 

0.4
CC 

151 
60 

98%RA 
36.6C 

 

154 
62 

97%RA 
36.5C 

157 
61 

98%RA 
36.5C 

11 10 10 9 7 8 
DAY 

1 
DAY 7 

17 
B/O 

Sunanda 
M 23 

prim
i 

30W No 
1.2
5 

KG 
NVD CIAB 

Test 
KMC 

145 
52 

98%RA 
36.7C 

 
 

147 
52 

97%RA 
36.5C 

150 
54 

98%RA 
36.5C 

MM 
2 

CC 
4 

CC 
4 

CC 
0 

0.2 
CC 

0.4
CC 

148 
55 

96%RA 
36.8C 

 

149 
54 

98%RA 
37C 

152 
56 

98RA 
36.8C 

10 11 10 10 10 9 
DAY 

1 
DAY5 



Annexures 

 Page 128 

18 
B/O 

Saraswathi 
F 22 

Prim
i 

29W 
5D 

No 
92
0G 

NVD 
CAB
M 

contro
l 

supine 

148 
58 

98%NP 
37C 

 

155 
48 

96%NP 
36.4C 

152 
54 

99%NP 
36.7C 

 

MM 
2C
C 

2C
C 

2CC 0 
0.2
CC 

0.2
CC 

151 
60 

96%NP 
36.9C 

 

157 
52 

96%NP 
36.5C 

148 
58 

98%NP 
36.4C 

11 10 10 9 7 7 
DAY 

7 
DAY 14 

19 
B/O 

Mahadevi 
M 21 

Prim
i 

31W 
2D 

Gest. 
HTN 

1.4 
KG 

LSCS CIAB 
Test 
KMC 

153 
50 

96%RA 
36.9C 

 

156 
52 

96%RA 
36.5C 

148 
56 

98%RA 
36.4C 

DHM 
4C
C 

6C
C 

6CC 0 
1 

CC 
0.8
CC 

150 
55 

99%RA 
37.4C 

 

153 
58 

98%RA 
36.9C 

143 
60 

98%RA 
37C 

11 10 10 9 8 8 
DAY 

1 
DAY 6 

20 
B/O 

Summaya 
M 26 

Mult
i 

30W 
1D 

PPH 
1K
G 

LSCS 
CAB
M 

Test 
KMC 

139 
52 

96%NP 
36.9C 

 

148 
50 

97%NP 
36.4C 

144 
52 

98%NP 
37C 

MM 
2 

CC 
4 

CC 
4 

CC 
0 0 

0.3
CC 

137 
50 

96%NP 
37C 

 

141 
47 

97%NP 
36.7C 

140 
49 

99%NP 
37.1C 

11 10 11 12 12 11 
DAY 

2 
DAY 5 

21 B/O Pooja F 25 
Mult

i 
32W 
1D 

No 
1.1 
KG 

LSCS CIAB 
contro

l 
supine 

140 
53 

95%RA 
37C 

 

153 
55 

96%RA 
36.7C 

154 
58 

98%RA 
36.4C 

DHM 
2 

CC 
4 

CC 
4 

CC 
0 

0.5
CC 

0.5
CC 

145 
58 

98%RA 
37C 

 

157 
58 

96%RA 
36.4C 

158 
61 

99%RA 
36.7C 

10 11 10 7 8 8 
DAY 

1 
 

DAY 7 

22 
B/O 

Shivleela 
M 24 

Prim
i 

32W No 
1.2 
KG 

LSCS CIAB 
Test 
KMC 

 

150 
52 

98%RA 
36.7C 

148 
52 

96%RA 
37C 

147 
50 

96%RA 
36.5C 

DHM 
2C
C 

4C
C 

6CC 0 0 0 

147 
49 

96%RA 
37C 

145 
48 

95%RA 
36.5C 

146 
47 

96%RA 
36.9C 

11 10 10 11 11 12 
DAY 

1 
DAY 4 

23 B/O Sujatha F 22 
Prim

i 
30W 
3D 

CHD 
1.0
5K
G 

NVD CIAB 
contro

l 
supine 

153 
58 

95%NP 
37C 

 

150 
56 

96%NP 
36.7C 

152 
60 

98%NP 
36.8C 

MM 
2C
C 

4C
C 

4CC 
0.2C

C 
0 

0.6
CC 

156 
57 

98%NP 
37.0C 

 

153 
54 

99%NP 
36.5C 

155 
62 

99%NP 
36.6C 

11 10 11 8 7 7 
DAY 

2 
DAY 7 

24 B/O Shruthi F 21 
Prim

i 
31W No 

1K
G 

NVD CIAB 
contro

l 
supine 

148 
54 

98%NP 
36.9C 

 

150 
52 

97%NP 
36.5C 

146 
56 

98%NP 
36.5C 

MM 
2C
C 

4C
C 

4CC 0 
0.2 
CC 

0.3
CC 

151 
54 

98%NP 
36.7C 

 

153 
57 

97%NP 
36.9C 

149 
59 

98%NP 
37.2C 

10 11 11 9 8 8 
DAY  

1 
DAY 6 

25 B/O Prachi M 20 
Prim

i 
32W 
1D 

Ane
mia 

1.3 
KG 

LSCS CIAB 
Test 
KMC 

146 
50 

98%RA 
36.6C 

 

146 
55 

97%RA 
36.5C 

138 
51 

99%RA 
36.4C 

DHM 
2C
C 

4C
C 

6CC 0 0 
0.2 
CC 

143 
48 

98%RA 
37C 

 

141 
50 

97%RA 
36.8C 

138 
47 

99%RA 
36.8C 

11 10 10 12 11 11 
DAY 

1 
DAY4 

26 
B/O 

Yashoda 
M 25 

Mult
i 

30W 
5D 

No 
1.2
6 

KG 
LSCS CAS 

contro
l 

supine 

153 
48 

96%RA 
36.9C 

 

157 
50 

96%RA 
36.5C 

146 
56 

98%RA 
36.4C 

MM 
2C
C 

4C
C 

6CC 0 
0.5
CC 

0.5 
CC 

150 
52 

96%RA 
36.7C 

 

156 
54 

96%RA 
36.5C 

144 
59 

98%RA 
36.5C 

10 11 10 9 7 7 
DAY 

1 
DAY 5 

27 B/O Rashmi M 23 
Prim

i 
30W 
1D 

No 
1K
G 

LSCS CAS 
Test 
KMC 

 

145 
54 

98%NP 
36.7C 

 

147 
52 

97%NP 
36.5C 

150 
54 

98%RA 
36.5C 

DHM 
2C
C 

4C
C 

6CC 0 0 0 

146 
50 

96%NP 
37.1C 

 

149 
47 

98%RA 
36.5C 

150 
50 

98%RA 
36.4C 

11 10 11 12 11 12 
DAY 

2 
DAY 5 
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28 B/O Anjali F 34 multi 32W No 
1.1 
KG 

LSCS CIAB 
contro

l 
supine 

152 
50 

96%RA 
36.9C 

 

160 
52 

96%RA 
36.5C 

150 
56 

98%RA 
36.4C 

DHM 
2 

CC 
4 

CC 
6 

CC 
0 

0.5
CC 

0.6
CC 

153 
54 

96%RA 
36.7C 

 

162 
57 

96%RA 
36.4C 

158 
59 

100% 
RA 

36.5C 

11 10 10 9 8 9 
DAY 

1 
DAY 6 

29 
B/o 

Malashri 
F 34 multi 

31W 
4D 

HTN 
1.3 
KG 

LSCS CIAB 
contro

l 
supine 

148 
51 

98%RA 
36.6C 

 

150 
55 

97% RA 
36.5C 

142 
56 

99% RA 
36.5C 

DHM 
3 

CC 
5 

CC 
7 

CC 
0 

0.5
CC 

0.8
CC 

150 
54 

98% RA 
37.2C 

 

15 
58 

97% RA 
36.8C 

146 
58 

99% RA 
36.6C 

11 10 9 9 7 7 
Day 

1 
Day 6 

30 B/o Sudha M 25 multi 
31W 
5D 

Thro
mbo
cyto
peni

a 

1.2
5 

KG 
NVD CIAB 

Test 
KMC 

 

138 
58 

97%NP 
36.7C 

 

152 
54 

96%NP 
37.0C 

144 
50 

98%NP 
36.4C 

MM 
3 

CC 
5 

CC 
7 

CC 
0 

0.2
CC 

0 

138 
53 

98%NP 
37.1C 

 

148 
50 

97%NP 
37.5C 

140 
48 

98%NP 
36.9C 

10 11 10 11 12 12 
Day 

2 
Day 5 

31 B/o Renuka M 25 
prim

i 
31W 
6D 

ane
mia 

1.0
7 

KG 
NVD CIAB 

contro
l 

supine 

155 
55 

95%NP 
37.1C 

 

152 
57 

96% RA 
36.7C 

156 
59 

98% RA 
36.8C 

MM 
2 

CC 
4 

CC 
4 

CC 
0 

0.5
CC 

0.5
CC 

158 
58 

97% NP 
36.6C 

 

156 
60 

98% RA 
36.5C 

160 
62 

99% RA 
36.6C 

11 10 10 10 7 8 
Day 

2 
Day 7 

32 
B/o Vaishali 

b 
F 24 

Prim
i 

30W NO 
1.1 
KG 

NVD CAS 
Test 
KMC 

 

148 
54 

98%NP 
36.7C 

 

147 
52 

97%NP 
36.5C 

150 
54 

98%RA 
36.5C 

MM 
2C
C 

4C
C 

6CC 0 0 
0.8 
CC 

150 
58 

96%NP 
37.1C 

 

144 
47 

98%RA 
36.5C 

156 
56 

98%RA 
36.4C 

10 11 9 8 10 7 
Day 

2 
Day 6 

33 
B/o Shilpa 

twin 1 
M 23 multi 29W NO 

1.4 
KG 

LSCS CIAB 
Test 
KMC 

 

150 
54 

98%NP 
36.7C 

 

147 
58 

97%NP 
36.5C 

150 
53 

98%NP 
36.5C 

MM 
2 

CC 
4 

CC 
6 

CC 
0 0 0 

148 
50 

96%NP 
36.9C 

 

145 
52 

98%NP 
36.5C 

147 
50 

98%NP 
37C 

10 11 9 11 11 12 
Day 

4 
Day 8 

34 
B/o Shilpa 

twin 2 
M 23 multi 29W NO 

1.2 
KG 

LSCS CIAB 
contro

l 
supine 

145 
53 

95%NP 
37C 

 

153 
58 

96%NP 
36.7C 

154 
58 

98%NP 
36.4C 

DHM 
2 

CC 
4 

CC 
5 

CC 
0 

0.3
CC 

0.8 
CC 

147 
56 

96%NP 
37C 

156 
60 

95%NP 
36.5C 

157 
63 

96%NP 
36.5C 

9 10 9 8 8 7 
Day 

5 
Day 11 

35 
B/o 

Gowravva 

 

F 22 
prim

i 
29W 
6D 

PE 
1 

KG 
LSCS CAS 

contro
l 

supine 

148 
54 

98%NP 
36.9C 

 

150 
52 

97%NP 
36.5C 

146 
56 

98%NP 
36.5C 

MM 
2C
C 

4C
C 

4CC 0 
0.2 
CC 

0.3
CC 

150 
54 

98%NP 
36.7C 

 

149 
50 

97%NP 
36.9C 

145 
58 

98%NP 
36.6C 

10 10 9 9 8 10 
Day 

3 
Day 8 

36 
B/o Tulsa 

 
F 22 

prim
i 

29W 
2D 

PE 
86
0G 

NVD CIAB 
Test 
KMC 

 

143 
48 

98%NP 
36.7C 

 

154 
50 

97% NP 
36.5C 

148 
46 

98% NP 
36.5C 

MM 
2 

CC 
2 

CC 
3 

CC 
0 

0 
 

0.2 
CC 

140 
46 

98% NP 
37C 

 

152 
51 

97% NP 
36.9C 

144 
44 

98% NP 
36.8C 

11 10 10 11 12 10 
Day 

4 
Day 9 

37 
B/o 

Jayashree 

 

M 31 multi 29W NO 
1.0
2K
G 

LSCS 

Wea
k cry 

At 
birth 

contro
l 

supine 

156 
50 

96% NP 
36.9C 

160 
58 

96% NP 
36.4C 

154 
58 

98% NP 
36.4C 

MM 
2 

CC 
4 

CC 
4 

CC 
1 CC 

0.8 
CC 

0.6 
CC 

159 
54 

96% NP 
36.7C 

163 
62 

96% NP 
36.5C 

158 
60 

99%NP 
36.4C 

11 10 9 7 9 8 
Day 

4 
Day 12 
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38 
B/o 

Sakshita 
M 21 

prim
i 

30W NO 
1.3 
KG 

NVD CIAB 
contro

l 
supine 

148 
57 

95%RA 
37C 

 

150 
51 

96% RA 
36.7C 

156 
60 

98% RA 
36.4C 

MM 
2 

CC 
4 

CC 
5 

CC 
0 0 

1 
CC 

150 
60 

98% RA 
36.8C 

 

154 
55 

98% RA 
36.5C 

158 
62 

98% RA 
36.6C 

10 11 10 7 8 8 
Day 

2 
Day 7 

39 
B/o Supriya 

Twin 1 
M 22 multi 

30W 
5D 

NO 
1.3 
KG 

LSCS CAS 
Test 
KMC 

 

147 
53 

95%NP 
36.8C 

 

152 
50 

96% NP 
36.7C 

152 
52 

98%RA 
36.4C 

DHM 
4 

CC 
6 

CC 
8 

CC 
0 0 0 

150 
56 

98%NP 
37C 

 

158 
54 

96%NP 
36.9C 

154 
50 

99%RA 
37C 

9 10 10 11 12 11 
Day 

2 
Day 5 

40 
B/o Supriya 

Twin 2 
F 22 multi 

30W 
5D 

NO 
1.4 
KG 

LSCS CIAB 

contro
l 

supine 
 
 
 
 

145 
53 

95%NP 
37C 

 

153 
56 

96%NP 
36.7C 

158 
59 

98%NP 
36.4C 

MM 
4 

CC 
6 

CC 
6 

CC 
0 

0.4 
CC 

0.8 
CC 

147 
56 

96%NP 
37C 

156 
58 

95%NP 
36.5C 

160 
62 

96%NP 
36.5C 

10 9 10 8 7 7 
Day 

2 
Day 8 

 

 

 


