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Abstract  
 

Background: This study was undertaken in a tertiary care teaching hospital in Kolkata to comparatively analyse the non-

pharmacological supportive care interventions for reducing stress and pain in preterm and term newborns. Methodology: 

A prospective observational study conducted on 100 newborns of gestational age 34 weeks and above who weighed more 

than 1.5kg admitted in NICU at the Department of Paediatrics, of Dr B C Roy Post Graduate Institute of Paediatric 

Sciences, Kolkata, India from January 2018- December 2018. All the patients experienced moderately painful heel lance 

procedure and comparative analysis of four non-pharmacological supportive care interventions namely swaddling, 

facilitative tucking, kangaroo mother care (KMC) and non-nutritional sucking (NNS) for reducing stress and pain were 

studied using Premature Infant Pain Profile (PIPP)scales. Results: Present study had 52% female newborns. 69% were 

term babies with a mean weight of 2.59kg. Non-pharmacological supportive care interventions significantly (p-value < 

0.001) reduce stress and pain in preterm and term newborns. Mean PIPP score was statistically significantly lower with 

each intervention; swaddling (4.27), facilitative tucking (3.43), KMC (1.84) and NNS (0.78) as compared with control 

(7.21). Non-nutritional sucking followed by Kangaroo mother care, facilitative tucking and swaddling were effective in 

reducing pain and stress in that order. Conclusion: Non-nutritive sucking, a non-pharmacological supportive care 

intervention is significantly effective and the best intervention in reducing stress and pain in preterm and term newborns. 
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INTRODUCTION 
Stress due to pain is a common phenomenon in 

critically ill neonate. Stress is due to both environment 

and various lifesaving yet painful procedures. Infants, 

including new born babies, experience pain similarly 

and probably more intensely than older children and 

adults [1]. Many studies [1-5] have been done busting 

the myth that newborns do not experience pain due to 

assumed immaturity of pain pathway. Prevention of 

pain in neonates should be the goal of all the care 

givers, on an average a neonate in NICU experiences 7-

16 painful procedures per each day of hospitalization 

[4, 6].  

 

Inadequately managed pain from repetitive 

painful events during the critical period of brain 

development can compromise neuronal and synaptic 

organization permanently [7]. Therefore, preventing or 

minimizing pain associated experience and its 

immediate and long-term is of paramount importance to 

development and quality of life in these vulnerable 

neonates. Interventions used to reduce pain 

management in this study are: 

 Swaddling 

 Facilitated tucking 

 Kangaroo mother care (KMC) 

 Non-nutritional sucking (NNS) 

 

Swaddling (sometimes called bundling) is 

close wrapping of an infant, usually with a light cloth 

and the head exposed. Although swaddling styles vary 

across cultures, benefits are observed include 

improvements in neuromuscular development for very 

low birth weight infants, reduced physiologic and 

behavioural distress among premature infants, and 
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improved calming and sleep for infants with neonatal 

abstinence syndrome [8]. 

 

Facilitated tucking (hand swaddling) consists 

of placing hand on baby’s head or back and extremities 

flexed and contained close to trunk where an infant is 

not restricted but can move as needed [9]. It is also 

known as containment. 

 

Kangaroo mother care (KMC) or Skin-to-Skin 

holding is a technique in which infant is placed and 

held against caregiver’s bare chest wrapped in a cloth 

[9]. Baby is clad only in diaper and held in frog-leg 

position with head turned to one side, provider is in a 

reclining position supporting baby’s bottom. 

 

Non-Nutritive sucking (NNS) is use of a 

pacifier or non-lactating nipple (after expressing breast 

milk) is placed in the newborns mouth to suck. 

 

The primary outcome was studied using 

the Premature Infant Pain Profile (PIPP) scores. The 

PIPP is a reliable and valid measure of acute pain in 

infants with numerous positive validation studies. There 

is substantial support for the use of the PIPP as an 

effective outcome measure in pain intervention studies 

in infants [10]. The PIPP consists of 3 behavioural 

(facial actions: brow bulge, eye squeeze, and nasolabial 

furrow) and 2 physiological (heart rate and oxygen 

saturation) indicators, and 2 contextual [gestational age 

(GA) and behavioural state] variables that modify pain. 

The scores are totalled so that with the seven 

components scores can range from 0–21, and a 

difference of two points between conditions can be 

considered clinically important. 

 

MATERIAL AND METHODOLOGY 
A prospective observational study conducted 

on 100 stable neonates (above 34 weeks, weighing 

more than 1.5 kg requiring more than four heel-stick 

procedures a day and able to suck) admitted in NICU at 

the Department of Paediatrics, of Dr B C Roy Post 

Graduate Institute of Paediatric Sciences Kolkata, India 

from January 2018- December 2018 were recruited in 

this study after attaining informed consent from the 

parents. 

All the babies experienced moderately painful 

procedure by heel lance and comparative analysis of 

four non-pharmacological supportive care interventions 

namely swaddling, facilitative tucking, kangaroo 

mother care (KMC) and non-nutritional sucking (NNS) 

for reducing stress and pain in the neonate were studied 

using Premature Infant Pain Profile (PIPP) scales. First 

heel lance was considered as control and each 

intervention was applied in a random way on 

subsequent heel lance and the PIPP scores were 

recorded after 30 seconds of intervention. 

 

Statistical Analysis 

The data was entered into case proforma and 

converted into an electronic database using Microsoft 

Excel 2016. The statistical software SPSS version 20.0 

has been used for the analysis. ANOVA is applied to 

compare the four interventions. 

 

RESULTS 
Out of 100 new-borns studied during this 

period composed of 52 female and 48 males. Present 

study consisted of 69 term (>37weeks) babies and 31 

preterm (34-36 weeks) babies with standard deviation 

of 1.87 weeks. 60% of the babies were ≥2.500kg, 38% 

in between 2.000 – 2.499 kg and two of them in 

between 1.500- 1.999 kg. The mean weight of the study 

population is 2.590 kg with standard deviation of 0.39 

kg. 

 

Mean PIPP score after application of non-

pharmacological intervention swaddling is 4.27 (SD 

0.75), facilitated tucking 3.43 (SD 0.76), KMC is 1.84 

(SD 0.84) and NNS is 0.78 (SD 0.70) compared against 

mean PIPP score of control which is 7.21 (SD 1.75).  

 

All the four non pharmacological interventions 

applied in this study were found to have significantly 

reduced pain and stress with a p-value of < 0.001.  

 

When comparison is made among these four 

interventions, NNS followed by KMC, facilitated 

tucking and swaddling were effective in reduction of 

pain and stress experienced by the neonates in that 

order. 

 

Table-1: Comparison of Non-Pharmacological Interventions with Control 

 Mean Standard deviation 

CONTROL 7.21 1.75 

SWADDLING 4.27 0.75 

FACILITATED TUCKING 3.43 0.76 

KANGAROO MOTHER CARE 1.84 0.84 

NON-NUTRITIVE SUCKING 0.78 0.70 

 

DISCUSSION 
For over a long period there was a belief that 

neonates experience less than children and adults but 

many studies [1-5] conducted proved that this theory is 

wrong, rather the neuroplasticity of new born brain and 

obnoxious stimuli had deleterious effect in the later life. 

So, the target of all the new born caregivers are to 
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minimize or prevent the stress experienced by the 

newborn to maximum possible extent.  

 

New born care has seen an enormous change 

in the last decade which increased the survival rate of 

neonates following any perinatal insult. During this 

period of care, neonate undergoes various painful yet 

life saving procedures. Neonatal pain management is 

increasingly gaining popularity in this current situation 

of new born care. This study emphasized on the non-

pharmacological interventions in the neonatal pain 

management and confirmed that these interventions are 

significantly effective in pain management. 

 

Johnston CC et al., [11] study shows KMC as 

effective intervention in preterm neonate pain 

management. Liaw JJ et al., [12] studies showed NNS 

and facilitative tucking as an intervention in pain 

reduction and showed significant results. Axelin A et 

al., [13] study showed facilitated tucking is effective in 

preterm babies. 

 

All these findings were observed in this study. 

This study made a comparison among the four 

interventions and found out that the NNS is the most 

effective among them. The above-mentioned studies 

have made their findings in preterm neonates alone but 

this study included term infants as well and showed the 

results. 

 

CONCLUSION 
Neonatal pain management should be dealt 

with utmost care. Target of all the new born caregivers 

should direct to minimize or prevent the stress 

experienced by the new born to maximum possible 

extent. Every health care facility should implement an 

effective pain- preventive program. Non-nutritive 

sucking is most effective in neonatal (term and preterm) 

pain management followed by KMC, facilitated tucking 

and swaddling. 

 

What this Study Adds 

 There are major gaps in our knowledge 

regarding most effective way to manage 

neonatal pain.  

 This study is one of its kind which compared 

four different non-pharmacological 

interventions. 

 Non-nutritive sucking is more effective than 

Kangaroo mother care, facilitative tucking and 

swaddling in that order. 
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