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ABSTRACT 

Title: Effectiveness of warm saline water application on pain response during heel 

prick among newborn at NICU, Government Rajaji Hospital, Madurai. Objectives: 

To assess the level of pain response during heel prick among newborn. To evaluate 

the effectiveness of warm saline water application on pain response during heel              

prick among newborn. To associate the pain response during heel prick among 

newborn at NICU, Government Rajaji Hospital, Madurai with their baseline variables. 

Hypotheses: There is a statistically significant difference between the post test level 

of pain response during heel prick among newborn both in intervention and control 

group. There is a statistically significant association between the level of pain 

response during heel prick among newborn at NICU with their baseline variables. 

Conceptual framework: Roy’s adaptation model. Methodology: True experimental 

research design was used, 60 samples selected by Simple random sampling and 

intervention given 2 minutes before heel prick. Post test was assessed by Neonatal 

Infant Pain Scale. Results: The study revealed that there was a significant reduction 

in level of pain response during heel prick (t=1.25, p=0.21) at 0.05 level. Conclusion: 

Statistical evidence shows that warm saline during heel prick was effective.  

Key words: Warm saline water application, Heel prick, Newborn  
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CHAPTER – I 

INTRODUCTION 

“The aim of the wise is not to secure pleasure but to avoid pain” 

-Aristotle 

The Lord gives the babies to remind us of the preciousness of life and the 

fragility of the young. Parents find themselves without instructions as well as the 

responsibility to raise their God given gift. Babies are born helpless and demanding, 

they expect to be comforted whether with food, affection, or dry clothing 

immediately. 

Babies are beautiful gifts from god. An infant or baby is the very young 

offspring of humans. A newborn is an infant who is within hours, days, or up to a few 

weeks from birth. In medical contexts, newborn or neonate refers to an infant in the 

first 28 days of life i.e (from birth up to 4 weeks after birth) less than a month old. 

The term "newborn" includes premature newborn, post mature newborn and full term 

newborns. The arrival of a newborn baby into the family causes immense joy to the 

parents. At the same time they also experience a lot of anxiety about the well-being of 

the new family member. 

When having a baby, parents don’t like to imagine their child needing to stay 

in the neonatal intensive care unit. Babies who may have difficulty at birth include 

those born prematurely, those who experienced a difficult delivery, and those with 

birth defects. Maternal illness, such as diabetes, high blood pressure, and 

infection, can also lead to problems after birth The main reasons for NICU / /ICU 

admission are low-birth weight, preterm birth and respiratory problems; length of stay 

https://www.whatchristianswanttoknow.com/20-important-bible-verses-for-parents/
http://en.wikipedia.org/wiki/Offspring
http://en.wikipedia.org/wiki/Human
http://en.wikipedia.org/wiki/Premature_birth
http://en.wikipedia.org/wiki/Full_term
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depends on the severity of the newborn's condition. Fortunately for these babies need 

special care. 

The neonatal intensive care unit (NICU) is a specialized care unit in a hospital 

that provides a high-level of intensive care for premature babies and those with 

medical problems. The NICU combines advanced technology and trained healthcare 

professionals to provide specialized care for the tiniest patients. NICUs may also have 

intermediate or continuing care areas for babies who are not as sick but need 

specialized nursing care. 

Research stating that newborn's pain sensing system was not yet fully 

developed, and that they had fewer pain-receptor cells and nerves than children and 

adults. Support for the theory also came from noticing that while newborns do cry 

after blood tests and other painful events, they can also cry in a very similar way from 

just being moved, or cry for no reason at all. 

However, it has become clear over the last decade that newborns do feel pain 

and that their crying from pain is different to "reflex" crying. It is also clear that very 

painful experiences are somehow remembered by babies. Research has recently 

shown that single, very painful experiences such as circumcision operations done 

without painkillers result in the baby having exaggerated responses to later less 

painful experiences such as routine immunizations. This lasts for many months and 

some suggest that it may last for years, although there is no evidence for this. Because 

of this new realization about the importance of pain-relief for babies, newborns are 

now routinely given painkillers for most, if not all painful procedures (although not 

for immunizations). 



3 

 

Every newborn baby is frequently undergone painful procedures in several 

situations, like the need for screening, diagnosis, and treatment. Evidence suggests 

that babies are feeling the pain and they may be more sensitive to pain and long-term 

effects, even greater than older children, and they may actually have a 30% to 50% 

lower pain threshold than adult.  

Babies are able to interpret the pain from 24-28 weeks of pregnancy,                      

post-conceptional age, all receptors associated with pain modulation are  present and 

responsive; thus, the fetus and newborn can feel pain. Premature infants and term 

infants less than 6 months old may have immature inhibitory pathways and thus 

experience greater discomfort because they are unable to “gate” painful sensations. 

Physiologic maturity at different gestational ages affects pharmacokinetics of analgesic 

drugs. Although it may not be feasible to eliminate all pain, the goal should be to reduce 

it to the lowest level possible. Newborns can feel all different sensations, but respond 

most enthusiastically to soft stroking, cuddling and covering. Gentle rocking back and 

forth often calms a crying infant, as do massages and warm baths. Infants cry as a form 

of basic instinctive communication. A crying infant may be trying to express a variety 

of feelings including hunger, discomfort, wanting something or loneliness 

Until the late 1970s, it was believed that babies are not able to feel the pain 

due to insufficient myelinated sensory nerves and prematurity of the pain receptors, so 

surgeries on babies and children were done without the use of anesthesia and 

analgesics. But researches have shown that every infant is able to understand, 

experience and remember the pain, and also babies due to the lack of descending 

control system, which is effective in modulating pain, are more sensitive than adults 

and more prone to receive the effects of pain.  
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Newborns are more sensitive to pain than adults and are more susceptible to 

the long-term complications of pain. A challenging issue in the realm of neonatal care 

is procedural pain management. In the past, whether infants feel pain and how pain 

can be decreased in them were inconspicuous. Much evidence suggested that early 

and prolonged exposure to painful stimuli before the development of the nervous 

system, can lead to permanent behavior changes. In addition to the various problems, 

experiencing the pain in infants can be associated with an increased risk of various 

complications; pain is one of the multiple causes of ventricles bleeding in newborns. 

The release of stress hormones due to the absence of pain control, can also lead to 

delayed wound healing, infection, increased hospitalization and even death in 

newborns. 

Pain can cause physiological changes such as increased heart rate and 

breathing, sweating, skin redness, decreased oxygen saturation, dilated pupils, 

restlessness that if not controlled, they will have numerous effects on different body 

systems and life of babies including, cardiovascular, pulmonary, gastrointestinal and 

immune system problems, or cause restlessness, loss of appetite, incontinence, 

restlessness, insomnia, nutritional problems, hypoxia, metabolic changes, nocturnal 

panic, a delay in recovery , long period of hospitalization, worsening the child's illness 

or even death. Moreover, its psychological effects can also be impaired learning and 

memory, and psychological diseases that occur in the future.  It is obvious that 

effective pain management is an important indicator of the quality of care provided             

to neonates, not only from an ethical standpoint, but also in terms of protecting the 

long-term outcome. 

Neonates cannot express their pain and protect themselves like adults. 

Moreover, medical treatment initially has a strong focus on saving their lives, 
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accepting that well-being is only secondary. Inadequate pain management in neonatal 

life impairs the neurodevelopment outcome. It alters pain thresholds, pain and stress-

related behavior, and physiologic responses in later life. Since there are concerns 

about side effects, non-pharmacological interventions have been recently established 

to relieve the pain of different procedures. 

According to the International Association, Pain is a physical sensation and an 

unpleasant experience resulting from actual or potential tissue damage. Although pain 

cannot be precisely monitored, it is considered as an important component of neonatal 

care. Pain control is of great importance; pain management methods include 

pharmacological and non-pharmacological interventions. 

Heel prick is one of the most common procedures carried out in newborns in 

both sick and well newborns. Though it is considered to be moderately painful, the 

cumulative pain due to a heel prick could be tremendous, making pain reduction 

during this procedure an urgent priority, using non-pharmacological procedures as 

much as possible. Various devices such as needles and lancet are used for heel prick. 

Nurses perceive that lancet may be more painful although there is no evidence to 

support this claim owing to the paucity of published data on whether lancet or needle 

is less painful for heel prick.  

Today, non-pharmacological pain relief techniques have attracted the attention 

of nurses and physicians. This type intervention is effective, simple, and safe and does 

not require to be performed at certain times using costly equipment. In contrast to 

pharmacological interventions, non-pharmacological methods of pain relief do not 

have any side effects. In terms of efficacy, non-pharmacological methods can be 

divided into a) sensory stimulation (changing situation, swaddle, non-nutritive 
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sucking, and music), b) nutritional intervention, and c) parent involvement in the form 

of breastfeeding, skin to skin contact, and Kangaroo mother care. Skin contact 

through Kangaroo mother care can reduce energy consumption by restoring the 

natural heat and can directly or indirectly play a role in soothing pain in infants. 

Despite its simplicity and efficiency, this approach is not always available, or if 

available, is not applicable at all painful procedures. With regards to the fact that pain 

management in infants is an undeniable responsibility of nursing professionals, and 

considering the limited studies on the application of heat in the management of pain in 

infants, we sought to measure the effect of heat therapy on infants through non-human 

sources on pain control during painful procedures. 

The non-pharmacologic measures merit further exploration, as most of these 

exploit physiologic mechanisms of pain relief, thus alleviating the possible adverse 

risks of pharmacological pain relief. This does not mean that pharmacological 

measures should never be used; instead, there should be a high threshold in turning to 

analgesics only after non-pharmacological measures are exhausted. 

Non-pharmacological methods of pain relief include heat, changing position, 

swaddle, limiting movement, hugging, shaking, music, reduction of environmental 

stimuli, skin contact and non-nutritive sucking. Mechanisms of heat effects on pain 

relief are due to breaking muscle spasms and the resulting pain relief or increasing the 

flexibility of connective tissue. 

Touching, holding, stroking, keeping warm, talking and singing/music are 

ways in which adults have been comforting babies since the start of human history. 

This way of managing pain is shared with other primates, where the actions are 

performed both by female and male adults. It works to reduce anxiety and distress, but 
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its effect on actual physical pain is less certain. This has been found in children who 

are able to verbalize pain, and it is assumed to be true of neonates. While the hurt of a 

procedure may not be much reduced, the fear is visibly reduced. Therefore it is 

considered good practice to involve parents or care-givers directly with the handling 

of the baby, and to have them present and directly in contact with the baby whenever 

possible. 

Full-term infants exposed to short-term pain early in life have an increased 

response to later painful procedures. In addition, pain anticipation may occur in 

infants who are repeatedly exposed to noxious stimuli. The health care practitioners 

provide effective interventions to manage infant’s pain to help convey comfort and 

aid in the prevention of long-lasting effects that are potentially harmful to the overall 

health of the infant. 

An intervention that is natural, cost-effective and has no ill-effects would be 

ideal for use in primary care settings for infants receiving heel prick. Research has 

shown that warmth is a natural and effective intervention to decrease pain perception 

in infants during painful situations  

Warm water is one of the oldest forms of alternative therapy, and there’s good 

reason why this practice has stood the test of time. Warm water can be so helpful in 

fighting the pain. So, it is necessary to use procedures for reducing pain in newborns. 

The aim of this study was to determine the effect of local warmth by warm saline 

water on the pain response of heel-blood sampling in the term newborns 

Admission to the neonatal intensive care unit (NICU) increases the newborn’s 

exposure to inevitable procedures causing pain. Health care personnel are aware of 

pain caused by procedures and their specific analgesic management. This, however, 
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does not seem to be reflected in practice. The pain caused during these procedures to 

be managed by pharmacologic measures such as opioids and sedatives or non-

pharmacological measures such as kangaroo mother care, administration of breast 

milk, warmth and sucrose solution. 

The members of the NICU team work together with parents to develop a plan 

of care for high-risk newborns. Each baby is in an incubator or heated cot to keep 

their body at the right temperature. There may also be equipment such as a ventilator 

to help with breathing, machines to deliver fluids and medicines via tubes in their 

veins, and monitors attached to the baby’s body to check their heart rate, breathing 

rate and oxygen level in their blood. Premature or sick newborns   requiring advanced 

medical procedures are routinely subjected to painful procedures 

1.1 Need for the Study 

Admission rates are increasing for newborns of all weights at neonatal 

intensive care unit (NICU) in the United States, raising questions about possible 

overuse of this highly specialized and expensive care in some newborns, Few studies 

have looked beyond very low-birth-weight infants admitted to the NICU to examine 

how neonatal care relates more broadly to newborn care. A 2003 revision to the U.S. 

Standard Certificate of Live Birth includes a new field to indicate whether a newborn 

was admitted to the NICU, which allows researchers to study trends in neonatal 

intensive care for the majority of the places in U.S. From 2007 to 2012,  NICU 

increasingly admitted term infants of higher birth weights and by 2012, nearly half of 

all NICU admissions were for normal-birth-weight infants or for those born at                     

37 weeks gestation or older, according to the results. 
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Neonates in the Neonatal Intensive Care nursery experience multiple, painful, 

tissue-damaging procedures daily. Pain among neonates is often underestimated and 

untreated, producing untoward consequences. In one study, premature infants 

experienced an average of 12 painful procedures per day of hospitalization. 

According to a report, inadequate assessment of pain in babies is a persistent, 

unresolved problem that has serious implications for effective pain management. It 

was believed for years that babies are unable to feel pain and therefore assessment and 

management of pain was not part of routine care after delivery. However such 

misconceptions have been quashed by the surge of evidence based data which showed 

that critically ill babies often have several types and sources of pain and discomfort. It 

has been documented that hospitalized babies can face upto 400 painful procedure 

while they are being cared for in NICU. The most common painful procedure 

performed daily are heel lancing, venipuncture and endotracheal intubation. Another 

most common procedure performed in babies is immunization. There should be 

recommendations for improvements in neonatal nursing practice, specially regarding 

pain assessment and the use of non-pharmacological methods during painful 

procedures in neonatal clinical settings. 

More specifically, the study reports that in 2012 there were 43 NICU 

admissions per 1,000 normal-birth-weight infants (2,500 to 3,999 grams), while 

the admission rate for very low-birth weight infants (less than 1,500 grams) was 844.1 

per 1,000 live birth. 

A survey reported that 151 neonates for the first 14 days after admission to an 

ICU were subjected to an average of 14 painful procedures per day. A University 
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Hospital in Sao Paulo assessed four neonatal units for 1 month in 2001 and found an 

average of 3 to 5 potentially painful procedures per infant per day.  

A longitudinal study showed that the youngest preterm neonates undergo an 

average of 750 procedures during their hospital stay. Premature infants in Canadian 

Neonatal Intensive Care Units (NICU) were subjected to an average of two and up to 

eight painful procedures per day. For these infants, analgesic agents were provided in 

only 6.8% of all procedures. 

 A recent cohort study showed that less than 10% of the sickest of NICU 

infants received opioids compared to 22–33% of those at lesser risk for neurologic 

impairment. Growing evidence shows that early pain experiences in newborn infants 

may have long-term consequences and, yet, have only been minimally monitored in 

published studies and explain that early pain experiences have long-term squeal is 

provided in two parts: the long-term perseverance of central nervous system changes 

following painful insults in the very young organism and, similarly, long-term 

changes in responsiveness of the neuro endocrine and immune systems to stress at 

maturity. 

Nurses may squeeze the heel to obtain an adequate amount of blood sampling, 

thus causing hemolytic and contamination of the blood sample, which sometimes 

increases the need for repeat testing. Bruising caused by heel squeezing during heel 

lancing has also been associated with increased pain for neonates during subsequent 

heel lancing, and has been reported to be equally painful or even more painful than 

the actual heel lance itself. 

A study demonstrated that infants who were exposed to repeated (more than 5) 

painful needle punctures on the first day of life showed a greater pain response during 
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later needle punctures when compared with neonates who had been exposed to a 

fewer number of needle punctures. It also appears that altered pain perception has 

long-term consequences in some vulnerable neonates, which may include cognitive 

and behavioral deficiencies. 

           However, there has been very little research to determine a natural, cost-

effective intervention to pain perception in the infant population. Breastfeeding is an 

intervention that incorporates those qualities, and has ability to decrease infant’s pain 

perceptions. Nurse practitioners should use this evidence to encourage breastfeeding 

mothers to use the act of nursing their infants as a distraction to the pain produced by 

routine immunizations in the primary care setting. 

Admission to the NICU is influenced by physiologic compromise and by 

hospital care protocols. Providing appropriate care must be balanced with adverse 

consequences of NICU admission, such as interrupting maternal-infant bonding and 

unnecessary interventions. 

Every year, four million newborn babies die in the first month of life - 99% in 

low and middle-income countries. India carries the single largest share (around 25-

30%) of neonatal deaths in the world. Neonatal deaths constitute two-thirds of infant 

deaths in India; 45% of the deaths occur within the first two days of life. 

It has been estimated that about 70% of neonatal deaths could be prevented if 

proven interventions are implemented effectively with high coverage. It was further 

estimated that health facility-based interventions can reduce neonatal mortality by  

23-50% in different settings. Facility-based newborn care, thus, has a significant 

potential for improving the survival of newborns in India. 
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To prevent the complications, early findings done by some investigations 

through blood samples. Neonatal pain response and adverse effects and maternal 

anxiety were assessed in 27 infants who were randomly allocated to venepuncture or 

heel stick. Pain was assessed by nurses using the Neonatal Infant Pain Scale (NIPS) 

and a three point scale for the mothers. NIPS scores were higher in the heel stick 

group compared with the venepuncture group. Maternal anxiety was higher before the 

procedure while perception of an infant's pain was lower in the venepuncture group 

compared with the heel stick group. Venepuncture is less painful than heel stick in 

newborn infants undergoing routine blood sampling. 

Approximately in an average 540 newborn admitted per month for care and 

treatment in Government Rajaji Hospital, Madurai.  In that approximately 20-30 

babies under goes heel prick per day for various blood sampling. The present study 

proposes to determine the effectiveness of warm saline water on pain response among 

newborns. Therefore   from the above findings the researcher felt that it is a need to 

conduct the present study to evaluate the effectiveness of warm saline water 

application on pain response during heel prick among newborn. 

1.2 Statement of the Problem 

A study to evaluate the effectiveness of warm saline water application on pain 

response during heel prick among newborn at NICU, Government Rajaji Hospital, 

Madurai 

1.3 Objectives of the Study  

 To assess the level of pain response during heel prick among newborn at  

NICU, Government Rajaji  Hospital, Madurai. 
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 To evaluate the effectiveness of warm saline water application on pain 

response during heel prick among newborn, both in Intervention Group and 

Control Group at NICU ,Government Rajaji  Hospital, Madurai. 

 To associate  the  pain response during heel prick among newborn at  NICU, 

Government Rajaji Hospital, Madurai, with  their selected  base line variables. 

1.4 Hypotheses 

 H1 : There is a  statistically significant  difference  between  the post  test  

level of pain  response during heel prick among newborn, both in Intervention 

Group and Control Group at NICU , Government Rajaji Hospital, Madurai. 

 H2: There is a  statistically significant association between the level of pain  

response during heel prick among  newborn at  NICU, Government Rajaji  

Hospital, Madurai  with their selected Base line variables   

1.5 Operational Definitions 

Effectiveness 

 In this study  effectiveness refers to a change in the level of pain during heel 

prick after implementation of the intervention (Warm saline water 

application) to the  Intervention group which is elicited through  Neonatal 

Infant Pain Scale. 

Warm saline water application 

 In this study warm saline water application refers to applying warm saline  

water  (40oC) soaked sterile gauze pad  for two minutes to the preferred leg  

before  heel prick among newborn belonging to Intervention group. 
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Pain response during heel prick 

 In this study pain response of newborn during heel prick refers to the 

unpleasant response or a feeling of discomfort associating with painful stimuli 

of puncturing the heel  by lancet  to withdraw blood sample which is assessed 

by the  Neonatal Infant Pain Scale 

Newborn 

 In this study newborn refers to babies within the age of 0-28 days who is 

admitted in NICU for care and treatment and advised to draw blood sample 

by heel prick.  

1.6  Assumptions 

 Newborn  will have varying level of   pain response during heel prick  

 The warm saline water application will reduce the level of pain during heel 

prick. 

1.7 Delimitations 

The study was limited to 

 Newborn who was admitted in NICU 

 Data collection period was  3-6 months 

1.8 Projected Outcome 

 The warm saline water application will helps to reduce the level of pain 

response during heel prick among newborn. 



 
 
 
 
 
 

REVIEW OF 
LITERATURE 
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CHAPTER – II 

REVIEW OF LITERATURE 

Review of literature is traditionally understood as a systematic and critical 

review of most   important scholarly literature on a particular topic. 

An extensive review of literature done by the investigator laid a broad 

foundation for the study and chapter is divided into four   parts. 

1. Literature related to the effectiveness of warm saline application 

2. Literature related to  effectiveness warm saline water application  on 

pain 

3. Literature related to incidence of heel prick  among  newborn 

4. Literature related to warm application  on pain response during heel 

prick 

2.1. Literature related to effectiveness of Warm Saline Water Application 

Anup K Satpathy, et. al., (2017), conducted a comparative study on Efficacy 

of Warm Saline and Chlorhexidine Mouth Rinses in the Prevention of Alveolar 

Osteitis after Third Molar Surgery: A Comparative Study in hospital from Sambalpur, 

Odisha.  110 samples were instructed to gargle with chlorhexidine and 110 samples to 

gargle warm saline. The study was analyzed by Pearson chi square. The study resulted 

that overall prevalence of Alveolar Osteitis was 19.4 % and concluded that warm 

saline mouth rinse is equally as effective as chlorhexidine rinse. (p=0.127) 

Amjad Al-ississ (2016), conducted a study on Effect of Warm Saline on 

Bleeding during Sinus and Septum Surgery at King Hussein Hospital, King Hussein 

https://www.researchgate.net/scientific-contributions/2138860454_Anup_K_Satpathy
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Medical City (KHMC), Amman, Jordan included 100 patients, of both males and 

females, aged 28-58 years, classed I and II. Patients were assigned using sealed 

envelopes into two groups: group I (n=50): patients received warm saline of up to 48 

Degree Celsius (DC) during surgery for packing and irrigation and group II (n=50): 

patients received room temperature normal saline of up to 20 DC, with the use of 

vasoconstrictors (in functional endoscopic sinus surgery and septorhinoplasty) and 

micro debriders (only in functional endoscopic sinus surgery). This study resulted that   

Blood loss was 201.43 ml in group I, 257.34 ml in group II. The study concluded that 

the administration of topical warm saline of up to 50 DC attained a significant 

decrease in blood loss and duration of surgery 

Stewart M, Levey E, Nayyer N. (2015), conducted a Randomised controlled 

trial on Salt water mouthwash post extraction reduced post operative complications in 

University of Dundee, Dundee, Scotland, UK.  Group A (n = 40) were instructed to 

gargle six times daily with warm saline and group B (n = 40) twice daily; group C               

(n = 40) were not instructed to gargle with warm saline and served as controls. There 

was a statistically significant difference between the study groups with respect to the 

development of alveolar osteitis (2 = 15.43, df = 2, P = 0.001), but not for acute 

inflamed socket, with only 2.5% of the saline groups (2 out of 80) developing alveolar 

osteitis compared with 25% (10 out of 40) in the control group. The study concluded 

that use of warm saline mouth rinse is beneficial in the prevention of alveolar osteitis 

after dental extractions. 

Hastings -Tolsma MT., et. al., (2013), conducted a study on Effect of warm 

and cold applications on the resolution of I.V. infiltrations in University of Southern 

Maine, Portland. 18 healthy adults between 20 and 45 years were included. Warm 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Stewart%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25909940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levey%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25909940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nayyer%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25909940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hastings-Tolsma%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=8497669
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versus cold applications were randomly made to an intentional intravenous infiltrate 

of 5 mL of a designated solution were examined. Three solutions were used:                    

1/2 saline (154 mOsm), normal saline (308 mOsm), and 3% saline (1027 mOsm). 

There was no difference in remaining infiltrate when 1/2 saline or normal saline were 

used, but a significant (p < 0.001) difference was found with 3% saline. For all 

solutions there was a significant (p < 0.001) difference in the volume of infiltrate 

remaining when warmth was applied and this effect held across MRI readings and 

solutions.  The study concluded that Pain intensity did not differ by treatment but a 

significant (p < 0.005) difference was found by solution, with 3% saline producing the 

greatest difference. 

Wesley H Self, Stephen J white (2013), conducted a pilot crossover 

randomized controlled trial on Warming Intravenous Fluids for Improved Patient 

Comfort in the Emergency Department, Nashville, Tennessee enrolled 27  subjects,  

sequentially received boluses of body temperature (36°C) and room temperature               

(22°C) IV fluid, with the order of boluses randomized. Level of discomfort was 

assessed prior to and after each bolus, visual analog scale (Discomfort VAS). 

Treatment with body temperature IV fluid was associated with a significant decrease 

in discomfort (p = 0.001). This study concluded that, infusing IV fluids warmed to 

body temperature was associated with improved comfort compared to standard, room 

temperature IV fluids. 

B. Fomete, B. D. Saheeb, et. al., (2004), conducted, A Prospective Clinical 

Evaluation of the Effects of Chlorhexidine, Warm Saline Mouth Washes and 

Microbial Growth on Intraoral Suture in Benin Teaching Hospital, Benin City, 

Nigeria. There were 49 females and 51 males, in the age range between 18 and 

50 years. Patients were randomised into 3 groups (A, B and C). The container used 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fomete%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26028872
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saheeb%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=26028872
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had 34 chlorhexidine, 34 warm saline and 32 warm water mouth rinses. The latter 

served as control. All participants in each group did not receive antibiotics but 

received analgesics (paracetamol 1 g 8 h for 5 days,). The study concluded that 

Chlorhexidine, warm salt water and warm tap water averagely produced the same 

number of colony forming units of bacteria, which shows that the three different 

mouth washes are equally effective as post-operative mouth rinses after oral surgery 

2.2. Literature related to effectiveness warm saline water application on 

pain 

Khalil Ouda et. al., (2016), conducted a Quasi experimental design 

(randomized controlled trial design) on the effect of heat saline application on 

relieving dysmenorrheal pain among young females. The subjects included in the 

study were between 18-25 years with primary dysmenorrhea selected from female 

girls at faculty of Nursing, Menoufia University. Simple random sample was used to 

select the participants of this study, total sample was 150 females. The study 

concluded that there was no statistical significance difference between the three 

studied groups regarding pain scores before intervention but there was a highly 

statistical significance difference between them after intervention (after use in the 

same menstrual cycle, second cycle and after third cycle (p=<0.001) 

Renee Quarrie., et. al., (2014), conducted a Randomized Clinical Trial on 

Clinical Impact of Warmed Intravenous Saline in Sickle Cell Patients With Vaso-

Occlusive Episodes to determine if warming the intravenous (IV) fluid given to patients 

with Sickle Cell Disease who are experiencing painful episodes in  Nationwide 

Children's Hospital with  80 participants. A fluid warmer (the Astoflo Plus warmer) was 
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used to warm fluid to body temperature 37.5 degrees Celsius. The study concluded the 

warm saline was effective (p=<0.005). 

Parminder Kaur, et. al., (2007), conducted a Study on intensity of knee joint 

pain by 'Application of Moist Heat' among geriatric population (≥ 60 years of age)  

selected by simple random sampling, residing at Dadu Majra Colony, U.T., 

Chandigarh. 43 in the experimental and 44 in the control group. ‘Moist heat’ was 

applied at the knee joint twice a day for seven days in the experimental group. The 

results show that intensity of knee joint pain and intake of painkiller was reduced 

significantly in the experimental group as compared to the control group as indicated 

by chi-square test. Hence, the use of moist heat application is recommended for home 

base management of knee joint pain. 

Sylvia Deva Roopa (2005), conducted an experimental study on effectiveness 

of castor oil with hot application on knee joint pain among women at Kuthambakkam 

village area. One group pretest post-test design was used in this study. Totally 50 

women, in the age of 30 to 60 years who met the inclusion criteria, were selected by 

random sampling method. In the pre test, 28% of the women had severe knee joint   

pain and 72% of the women had moderate knee joint pain and in the post test after             

two weeks of intervention of castor oil massage with hot water application 24% of the 

women had moderate knee joint pain and 76% of the women had mild knee joint pain. 

2.3. Literature related to the incidence of Heel prick among Newborn in 

NICU 

Carl britto, et. al., (2017), conducted a Randomized Controlled Study on 

Assessment of Neonatal Pain during Heel Prick- Lancet vs Needle in a Level III 

NICU, among 40 subjects (20 in each group). Hemodynamically stable newborns on 
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at least those on partial oral feeds undergoing heel prick for routine glucose 

monitoring were randomized into two groups within 48  h of NICU admission, heel 

prick with a lancet or with a 26-gauge needle using computer-generated random 

numbers. Pain before, during and after (1 and 5  min) was assessed using the PIPP 

score. Statistical analysis was done using the Mann Whitney U test and Friedman’s 

test. The findings revealed that there was a significantly lower duration of audible cry 

with use of lancet (10.5  ±  18.5  s vs. 75.2  ±  12.0 with needle; p  = 0.03). The 

study concluded that Heel prick with a lancet causes less crying than a 26-gauge 

needle. 

Kalaivani Kaliappan and Vetriselvi, P (2017), conducted a prospective 

clinical trail study on effect of nesting on pain during heel prick procedure among 

newborn in postnatal care unit of WCH, JIPMER, Puducherry. 73 samples were 

participated and assessed by the Neonatal Infant Pain Scale and data was analyzed by 

descriptive and inferential statistics. The study resulted that during heel prick without 

nesting 39 (53.4%) had severe pain and 3 (4.1%) had mild to moderate pain and 31 

(42.5%). The study revealed that neonate undergone heel prick feel pain and the 

nesting reduce the  pain level Though the percentage of neonates without nesting who 

had severe pain 39 (53.4%) had been decreased to 32 (43.8%) with nesting, the 

statistical significance was p>0.05 

Gokulu G., et. al., (2016), conducted a comparative study on heel stick 

among 60 newborn infants undergone heel prick  for screening in Marmara hospital, 

Turkey .The result showed that after heel prick the crying time (p=0.021) and NIPS 

(0.013) Scores were significantly higher in the study group and babies who received 

more painful stimuli during the first few days of life showed greater pain responses 

during a subsequent heel prick. 
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Uman LS, Murthy CM (2009), conducted an observational study collected 

round – the- clock bedside data on all painful or stressful procedures performed in 430 

Neonates Intensive Care Units. Data were collected from the first 14 days of 

admission, during a 6-week period. The investigators identified 44 painful procedures, 

of which the 6 most common were nasal aspiration i.e. 28.9% of the procedures, 

tracheal aspiration 23.3%, heel stick 19.8%, adhesive removal 12.7%, gastric tube 

insertion 2.4%, and venipuncture 1.8%. 

Neil McIntosh (2003), conducted a study on the pain of heel prick and its 

measurement in preterm infants. There was a significant increase in variability of the 

heart rate (p < 0.01) when the stab of the heel prick occurred in addition to the other 

elements of the procedure (positioning, warming, alcohol swab cleansing and 

squeezing). This dummy procedure itself caused some increase in variability although 

this was not significant at the 5% level. There were similar significant increases in 

variability of the respiratory rate and O2 and CO2 tensions in the blood (P < 0.05) 

during the stab procedure. 

Bellieni C.V., Buonocore G. (2001), conducted a prospective randomized trial 

on a study on Sensorial Saturation: An Effective Analgesic Tool for Heel-Prick in 

Preterm Infant 85 heel prick (5 per babies) was performed routine blood samples. The 

study revealed that sucking plus oral glucose have the greater analgesic effect with 

respect to no intervention (p < 0.001). The effect of SS is statistically better than that 

of glucose plus sucking (p < 0.01). SS promotes interaction between nurse and infant 

and is a simple effective form of analgesia for the NICU. 

 

https://www.sciencedirect.com/science/article/pii/0304395993901167#!
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2.4.Literature related to warm application on pain response during heel 

prick 

Varshini et. al., (2019), conducted a randomized clinical  trial on Effects of 

yakson therapeutic touch and heel warming on pain caused by heel stick procedure, 

vital signs, and cry duration in full-term neonates at healthcare centers in Mashhad, 

Iran, 2017. 78 full-term newborns referred to they were assigned into three groups of 

Yakson theraputic touch, heel warming using a hot-water bottle with the temperature 

of 40°C, and control receiving routine care, through randomized block method. Then, 

vital signs before and after and pain intensity after heel-stick procedure were 

measured using Neonatal Infant Pain Scale (NIPS). This study concluded that the 

interventions was effective. (p=0.03) 

Bartell JC., (2016), conducted a study on warm water effect on pain ratings 

after heel prick, 80 participants received heel prick after warm application  in a 

double-blind fashion assigned at random. Participants rated their pain after each heel 

prick pain analysed using a standard visual pain scale. Pain scores after heel prick  

were quite low (34.2+/-2.5 mm).  

Shu SH, et. al., (2014), conducted a randomized controlled trial on efficacy of 

swaddling and heel warming on pain responses to heel stick in neonates in critical 

care nursing clinic, North America. 25 neonates were randomly assigned and during 

heel prick pain were assessed by neonatal infant pain scale.  This study concluded that 

both swaddling and heel warming decreased the pain response of neonates during heel 

prick. 

D.P Barker, et. al., (1996), conducted randomized study on capillary blood 

sampling in post natal wards of Nottingham city hospital over one month with                    

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bartell%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=18287833
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57 samples and warming using a gel pack prior to heel prick in 400C. The study 

analysed by Mann whitney test. The study concluded that the warming heel is 

effective in increasing the blood flow during heel prick. 

2.5 CONCEPTUAL FRAMEWORK 

Conceptual framework is an organized phenomenon which deals with 

concepts that are assembled by virtue of their relevance to a common theme. 

The conceptual frame work of this study is based on Sr. Callista Roy 

adaptation model (1963). Roy considers the recipient of care to be an open, adaptive 

system and also react to and interact with other system in environment. Dysfunction 

in one component affects the entire system.  

It consists of  

 Input  

 Throughput  

 Output  

Input: 

 In Roy’s system, input as stimuli which can come from the environment or 

from within a person. Stimuli are classified as focal (immediately confronting the 

person) contextual (all other stimuli that are present) or residual (non specific such as 

cultural belief or attitude about illness). It also include person’s adaptation level (the 

range of stimuli to which a person can adapt easily). Each person’s adaptation level is 

unique and constantly changing.  
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 In this study input refers to, stimuli  is (focal) the researcher applying  warm 

saline water (40oC) soaked  sterile gauze pad for  2  minute to the preferred  leg for 

heel prick among   newborn  before  collecting samples for investigation purpose  in  

intervention  group and routine care in control group. 

Throughput  

Throughput makes use of a person’s adaptive system or effectors (Physiologic 

Mode, Self Concept Mode, Role Function Mode, Interdependence Mode) 

In this study throughput refers to warming the heel of newborn before heel prick 

procedure will increase core and skin temperature and its lead to increases in 

sympathetic active vasodilator nerve activity to increase blood supply. 

 The effect of heat on pain is mediated by sensitive calcium channels (sensitive 

to noxious heat). These respond to heat and generates action potential that increase 

stimulation of sensory nerves and cause feeling of heat in brain. Their multiple 

binding sites allow number of factors (P2 X2 and P2 Y2) to activate. Once activated 

they also inhibit the activity of pain receptors 

Coping mechanism 

 Coping mechanism is the process or behaviour pattern that a person uses for 

self-control can be inherited or learned such as regulator and cognator. These are the 

subsystem of the persons adaptive system.  

Regulator  

This regulator subsystem consists of input stimuli, can come from the external 

environment or from within the person. The internal process including chemical, 
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neural, endocrine transmit. The stimuli causing out in the way of physiological 

responses. 

In this study input stimuli given by the researcher in the way of giving warm 

saline application, it will cause chemical and neural stimuli  to sensitive calcium 

channels (sensitive to noxious heat), these responds to heat and generates action 

potential that increase stimulation of sensory nerves and cause  feeling of heat in 

brain. Their multiple binding sites allow number of factors (P2 X2 and P2 Y2) to 

activate. Once activated they also inhibit the activity of pain receptors will cause 

output responses in the way of changes in the pain level. 

Cognator 

             The cognator subsystem regulates self-concept, role function, 

interdependence and control internal processes related to higher brain function, such as 

perception, information, processing, judgment and emotion .  

 In this study cognator subsystem control internal process related to higher 

brain function such as perception of the pain and express the emotions in the way of 

minimal cry and no changes in facial expression, relaxed arms and legs.  

Adaptive mode 

 Adaptive mode is the part of the internal processes and act as a system effector 

and to adapt with the stimuli and express in the stimuli and express in the way of 

behaviour it include self – concept mode, interpendence mode,  physiological mode, 

role function mode. It can be identified either adaptive or maladaptive responses by 

adaptive mode.  
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In this study physiological function in the adaptive mode is the changes in the 

pain level and in self-concept, newborn express the feelings in the way of crying  and 

facial expression and their role function is parents allowed their children to participate 

in the study and in interdependence mode, parents of  newborn having  significant 

relationship with researcher.  

 Output  

Output is outcome of the system–persons behavior. Output may be adaptive 

response or ineffective response. 

In this study adaptive response refers to changes in pain level. Ineffective  

responses  is  intervention do not attain  the goal  (no changes  in the pain level) and it 

is  measured by  Neonatal Infant Pain Scale among Newborn  in both Intervention  

and  Control Group. Newborn who is receiving intervention have effective response 

compare with control group.  

 



 
 
 
 
 
 

RESEARCH 
METHODOLOGY 
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CHAPTER – III 

RESEARCH METHODOLOGY 

 
The methodology of research indicates the general pattern of developing or 

refining the methods of obtaining, organizing or analyzing data for gathering valid 

and reliable data for investigation. This chapter includes research design, setting of 

the study, population, sample, and inclusion and exclusion criteria for selection of 

sample, development and description of the tool, content validity, pilot study, data 

collection procedure and plan for data analysis. 

3.1 Research approach 

The research approach is the most essential part of any research. The entire 

study is based on it. A research approach tells the researcher about the collection of 

data that is what to collect, when to collect, how to collect and how to analyze. It also 

helps the researcher with suggestions of possible conclusions to be drawn from the 

data. 

According to Polit and Hungler (1999) evaluative research is an applied 

format research that involves finding out how well a program, practice, procedure or 

policy is working. It involves the collection and analysis of information relating to the 

functioning of a program or procedure. 

In this study, the investigator used quantitative evaluative approach which 

was aimed to evaluate the effectiveness of warm saline water application on pain 

response during heel prick. 
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3.2 Research design 

According to Kothari.C.R. (2003) “A research design is defined as the overall 

plan for collecting and analyzing data, including a specification for enhancing the 

internal and external validity of the study “The research design is the plan, structure 

and strategy of investigations of answering the research question. It is the overall plan 

or blueprint the researcher select to carry out the study. The research design used in 

this study was True – experimental (post test only design). 

                 Intervention group -------------X-----------O1 

R   

               Control group ------------------------------------O1 

R   - Randomization 

O1  - Post test  level of pain during heel prick among Newborn 

3.3 Variables 

The variable is “an attribute of a person or object that varies that is taken 

different values”                - Polit and Hunger 

Independent variable: Warm saline water application  

Dependent variable: Pain response during heel prick  

Base line variables:  Age of the baby , gender , weight of the baby, mode of 

delivery, gestational week, APGAR score at 5min, mode of feeding, length of 

hospitalization, baby admitted level, time of last feed, position of the baby. 
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3.4 Setting of the Study 

The setting is the physical location and condition in which data collection 

takes place in the study.           - Polit and Hunger 

The setting for the study was selected based on acquaintance of the 

investigator with the institution, feasibility of conducting the study, availability of the 

sample, permission and proximity of the setting for investigation. The study was 

conducted in Neonatal intensive care unit at Government Rajaji Hospital, Madurai. It 

is the second largest Govt. medical college hospital in Tamil Nadu. It has all specialty 

departments. At present there are 3102 beds available in Government Rajaji Hospital, 

Madurai and NICU have 3 levels, according to condition of newborn, they are 

admitting in Level I, Level II, Level III. Approximately in an average 540 newborn 

admitted per month for care and treatment in Government Rajaji Hospital, Madurai. 

3.5 Population 

The population is defined as the entire aggregation of cases that meet a 

designed criterion. 

Target population 

Target population of this study was Newborn undergoing heel prick. 

Accessible population 

The accessible population of this study comprised of Newborn undergoing 

heel prick at NICU, Govt Rajaji Hospital, Madurai. 

 

 



31 

3.6 Sample  

The sample consist of Newborn undergoing heel prick at NICU, Government 

Rajaji Hospital, Madurai who met the inclusion criteria. 

3.7 Sample size 

 The sample size consists of 60 samples, 

 30 subjects was assigned to Intervention group  

 30 subjects was assigned to control group.  

3.8 Sampling technique 

 Subjects was selected through probability (simple random – Lottery method) 

sampling technique. 

3.9 Criteria for sample selection 

The following are the criteria for the selection of samples for the study. 

Inclusion criteria 

   The study includes 

1. Newborn who was receiving heel prick for blood sampling  

2. Newborn who was weighed  from 2.5 kg  

3. Newborn  admitted in level I and level II 

Exclusion criteria 

   The study excludes 

1. Critically ill newborn babies 

2.  The newborn whose Parent were not willing to participate their babies in 

this study. 
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3.10 Research tool and technique 

 The tool for the study is consists of  two sections. 

Section A: Baseline variables 

Section B: Neonatal infant pain scale 

Section A: 

Base line variables:  Age of the baby , gender , weight of the baby, mode of 

delivery, gestational week, APGAR score at 5min, mode of feeding, length of 

hospitalization, baby admitted level, time of last feed, position of the baby. 

Section B: Neonatal Infant Pain Scale 

Section B 

Neonatal Infant Pain Scale 

Pain assessment 

Parameters Clinical Findings Score 
Newborn finding 

(tick ) 

Score 

Awarded 

Facial expression  Relaxed muscle 0   

 Grimace  1   

Cry No Cry 0   

 Whimper 1   

 Vigorous cry 2   

Breathing pattern Relaxed  0   

 Change in breathing 1   

arms Relaxed/restrained 0   

 Flexed/extended 1   

 legs Relaxed/restrained 0   

 Flexed/extended 1   

State of arousal Sleeping/awake  0   

 Fussy 1   

Total   
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Where, 

Cry 

 No cry- Quite,  No crying 

 Whimper- Mild Moaning, Intermittent 

 Vigorous cry- Loud Scream, Rising Shrill Continuous 

Breathing 

 Change in breathing- In drawing, Irregular, Faster than usual, Gagging, 

Breath holding 

Arms and Legs 

 Relaxed/restrained: No muscular rigidity, Occasional random movements of 

limb. 

 Flexed /extended:  Tense straight rigid and /or Rapid extension flexion.  

State of Arousal 

 Sleeping/awake: Quite peaceful sleeping or alert and settled.  

 Fussy : Alert, Restless and thrashing.  

Score interpretation: 

Score Interpretation 

0 – 2 No pain - Mild pain   

3 – 4 Moderate pain 

5 – 7 Severe pain 
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3.12 Testing of the tool 

Validity of the tool 

“Validity is the degree to which an instrument measures what is intended to 

Measure”            (Polit and Hungler. 1995) 

The tool was validated by five experts, two professors from Department of 

Pediatric medicine and three experts from Department of pediatric Nursing. Experts 

validate the clarity, relevance, comprehensiveness and appropriateness of the content. 

Based on their suggestions reframing of the tool was made.  

Reliability of the tool 

The reliability of a measuring instrument is a major criterion for assessing its 

quality and adequacy. Reliability is the consistency with which it measures the target 

attribute. The reliability of the tool was done by split half method r = 0.87. Hence the 

tool was consider as reliable and it was used for main study. 

3.13 Pilot study 

A Pilot study was conducted in NICU, Government Rajaji Hospital, Madurai 

to test the feasibility, relevance and practicability of the tool. A formal permission 

was obtain from Institutional Review Board / Ethical Committee and the head of the 

department of NICU, Government Rajaji Hospital, Madurai for pilot study. Study was 

conducted from 20.02.2019 to 24.02.2019. Through the probability sampling (Simple 

Random – Lottery Method) technique the samples was selected. 10 Newborn was 

assigned into two groups, 5 subjects for Intervention group and 5 subjects for Control 

group. The purpose of the study was explain to the caregivers before starting the data 
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collection. Informed oral and written consent from the caregivers. Confidentiality was 

maintained throughout the study. Intervention was given to the intervention group 

along with routine care, only routine care was given to control group. Post test was 

conducted among the newborn after heel prick by Neonatal Infant Pain scale. The 

findings of the pilot study revealed that the tool was feasible and practicable. 

3.14 Data collection procedure 

After obtaining the formal permission from Institutional Review Board / 

Ethical Committee and the head of the department of NICU, Government Rajaji 

Hospital, Madurai. The samples was selected based on the Probability (simple random 

– lottery method) sampling technique. The investigator introduced herself to the 

newborn’s caregivers. Informed oral and written consent was obtained from the 

caregivers. Applied warm saline water (40oC) soaked sterile gauze pad for two 

minutes to the preferred leg for heel prick and wipe with Sterile dry Gauze pad among 

newborn belonging to Intervention group. Achilles tendon and ankle is fixed with 

thumb and fingers. After aseptic technique, Heel prick samples were drawn by using 

sterile lancet. Post test was conducted among newborn after heel prick by Neonatal 

Infant Pain scale.  

3.15 Plan for data analysis 

The data was analyzed according to objectives of the study by using 

descriptive and inferential statistics. 

Descriptive statistics 

Frequency and percentage was used for analyzing the baseline variables. 
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Inferential statistics 

 Unpaired t-test was used to determine the effectiveness of warm saline water 

application on pain response during heel prick among Newborn. 

 Chi –Square test was used to find out the association between the level of pain 

response during heel prick among Newborn admitted at NICU, Government Rajaji 

Hospital and their selected base line variables. 

3.16  Ethical Considerations 

The research proposal was approved by the experts of the Dissertation 

Committee of College of Nursing, Madurai Medical College, Madurai and the same 

was approved by Institutional Review Board/Independent Ethical Committee of 

Madurai medical College for conducting the pilot study and main study. 

3.17 Protection of human rights 

The research proposal was approved by the Ethical committee, Head of the 

department of NICU, Dissertation Committee of College of Nursing, Madurai 

Medical College, Madurai to conduct the main study. 

1. Informed verbal and written consent was obtained from all the care givers of 

Newborn babies and the data collection was kept confidential. 

2. Their babies was withdraw from the study at any time without any penalty. 

3. Confidentiality was maintained throughout the study 

4. Positive benefits was explained to all care givers. 

 

 



37 

Schematic Representation of Methodology 

 

 

 

   

 

 

 

 

           

           

  

 

 

 

 

  

 

 

Research Approach - (Quantitative Evaluative Approach) 

Research design: True experimental research design (post test only design) 

 

Study Setting: NICU at GRH, Madurai. 

Target population: Newborn undergoing heel prick 

 

Accessible population: Newborn undergoing heel prick from level I and Level 

II, NICU, GRH, Madurai-20. 
 

Sample size: 60 samples (30 subjects for Intervention Group and 30 subjects for 

control group) 

 

Sampling technique:  Probability sampling (simple random – Lottery 

method) 

 

Data Collection Instrument: Baseline Variables 

Data analysis and interpretation of the findings 

Dissemination of the research findings and recommendation 

 

Dissemination of research findings and recommendation 

Post Test Assessment:  Pain Score Assessed By Neonatal Infant Pain Scale 



 
 
 
 
 

DATA ANALYSIS 
AND 

INTERPRETATION  
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CHAPTER – IV 

DATA ANALYSIS AND INTERPRETATION 

 
Analysis and interpretation is an important step in research process which 

involves the computation of the certain measures along with searching for patterns of 

relationship that exists among the data groups. Data collection is followed by the 

analysis and interpretation of data, where collected data are analysed and interpreted 

in accordance with study objectives. 

This chapter deals with the analysis and interpretation of data collected from 

60 samples of patients to evaluate the achievement of the objectives of the study and 

it deals with the statistical analysis. Statistical procedure enables the researcher to 

organize, analyse, evaluate, interpret and communicate numerical information 

meaningly. 

Presentation of Data 

The collected data were organized, tabulated, analysed and presented in 

following headings.                                                                          

Section I: 

Frequency and percentage distribution of newborn undergone heel prick 

according to their selected base line variables of intervention and control group. 

Section II: 

Evaluate the effectiveness of warm saline water application during heel prick 

among newborn in intervention group. 

Section III 

Association between the level of pain response during heel prick among 

newborn with their selected base line variables of Intervention group and Control 

group. 
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Section I 

Description of newborn undergone heel prick according to their selected  

base line variables 

Table 1 

Frequency and percentage distribution of newborn undergone heel prick 

according to their baseline variables 

n=60 

Baseline variables 

Group 

2 
Intervention 

(n=30) 

Control 

(n=30) 

f % f % 

Age of the baby 

1-7 days 21 70.00% 20 66.67% 

2=0.09 

p=0.95(NS) 

8-14 days 7 23.33% 8 26.66% 

15-22 days 2 6.67% 2 6.67% 

23-28 days 0 0.00% 0 0.00% 

Gender of The Baby 
Male 14 46.67% 15 50.00% 2=0.07 

p=0.79(NS) Female 16 53.33% 15 50.00% 

Weight of The Baby 

2.5 -3 kg 13 43.33% 11 36.67% 

2=0.34 

p=0.95(NS) 

3.0 -3.5 kg 10 33.34% 12 40.00% 

3.5 –4.0 kg 4 13.33% 4 13.33% 

> 4.0  kg 3 10.00% 3 10.00% 

Mode of Delivery 

Normal vaginal 

delivery 
14 46.67% 13 43.33% 

2=0.07 

p=0.96(NS) 

Caesarean section 15 50.00% 16 53.34% 

Instrumental   

delivery 
1 3.33% 1 3.33% 

Ventous  delivery 0 0.00% 0 0.00% 
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Gestational Week 

During Birth 

35-36 weeks 3 10.00% 1 3.33% 

2=1.16 

p=0.76(NS) 

37-38 weeks 9 30.00% 9 30.00% 

39-40   weeks 11 36.67% 13 43.34% 

> 40 weeks 7 23.33% 7 23.33% 

APGAR Score at 

5min 

<3 0 0.00% 0 0.00% 

2=0.16 

p=0.92(NS) 

4-6 4 13.34% 4 13.33% 

7-10 22 73.33% 23 76.67% 

Not available 4 13.33% 3 10.00% 

Baby Admitted In 
Level I 20 66.67% 23 76.67% 2=0.73 

p=0.39(NS) Level II 10 33.33% 7 23.33% 

Mode of Feeding 

Direct breast feeding 22 73.33% 23 76.67% 

2=0.22 

p=0.90(NS) 

Direct breast feeding  

and expressed  

breast milk 

5 16.67% 5 16.66% 

Expressed breast 

milk 
3 10.00% 2 6.67% 

Expressed breast 

milk and IV fluid 
0 0.00% 0 0.00% 

Time of Last Feed 

Less than 15 mins 4 13.33% 7 23.33% 

2=2.00 

p=0.57(NS) 

15 mins – 30 mins 8 26.67% 10 33.34% 

30  mins -1 hr before 11 36.67% 7 23.33% 

More than  1 hour 7 23.33% 6 20.00% 

Length of 

Hospitalization 

1-3 days 16 53.33% 19 63.33% 

2=0.65 

p=0.72(NS) 

4-6 days 11 36.67% 9 30.00% 

7-10 days 3 10.00% 2 6.67% 

> 10 days 0 0.00% 0 0.00% 

Position of Newborn 

During Heelprick 

Lying position 24 80.00% 22 73.33% 2=0.37 

p=0.54(NS) Mothers lap 6 20.00% 8 26.67% 
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The above table 1 depicts the frequency and percentage distribution of 

newborn undergone heel prick according to their baseline variables both in 

intervention and control group. 

With respect to age, in intervention group, majority of the subjects,                         

21 (70.00%) were  in between 1-7 days, 7 (23.33%)  were in  between  8 -14  days 

and 2 (6.67%) were  in between 15-22 days,  none of them   in the age group  between            

23-28 days, where as in control group majority of the subjects, 20 (66.7%) were in  

between 1-7 days. 8 (26.66%) were in between 8-14 days and 2 (6.67%) were in 

between 15-22 days, none of them in the age group between 23-28 days. 

When dealing with gender, in intervention group, majority of the subjects,  

16 (53.33 %) were females and 14 (46.67 %) were males, whereas in Control group, 

majority of subjects 15 (50%) were males and 15 (50 %) were females. 

While discussing the  weight of the baby,  in intervention group,  majority of  

subjects,  13 (43.33%) were  had  between 2.5-3 kg, 10 (33.34%)were had between               

3-3.5 kg, 4 (13.33%) were  had between  3.5 - 4 kg and 3 (10.00%)  were had more 

than 4 kg, whereas in Control group majority of subjects, 12 (40.00%) were had 

between 3-3.5 kg, 11 (36.67%) were had between 2.5-3 kg, 4 (13.33%) were had 

between 3.5-4 kg and 3 (10.00%)  were had more than 4 kg.  

While considering the mode of delivery, in intervention group, majority of 

the subjects, 15 (50.00%) were delivered by caesarean section, 14 (46.67%) were 

delivered by normal vaginal delivery, 1 (3.33%) was delivered by instrumental 

delivery, none of them delivered by ventous delivery, whereas in control group 

majority of the subjects 16 (53.34%) were delivered by caesarean section,                        
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13 (43.33%) were delivered by normal vaginal delivery and 1 (3.33%) was  delivered 

by instrumental delivery, none of them  delivered by ventous delivery. 

With regards to the gestational week during birth, in intervention group 

majority of the subjects 11 (36.67%) were delivered at 39-40 weeks, 9 (30.00%) were 

delivered at 37-38 weeks, 7 (23.33%) were delivered at more than 40 weeks and        

3 (10.00%) were delivered at 35-36 weeks, whereas in control group majority of 

subjects 13 (43.34%) were delivered at 39-40 weeks, 9 (30.00%) were delivered at    

37-38 weeks, 7 (23.33%) were delivered at more than 40 weeks and 1 (3.33%) was 

delivered at 35- 36 weeks.  

As far as concern to the  APGAR Score at 5 min, in intervention  group, 

majority of the subjects, 22 (73.33%) were had between 7-10 scores, 4 (13.34%) were 

had 4-6 score and 4 (13.33%)  scores  were not available,  none of them had  less than 

3, whereas in control group majority of the subjects 23 (76.67%) were had between            

7-10 scores, 4 (13.33%) were had 4-6 score and 3 (10.00%) scores were not available, 

none of them had less than 3. 

While discussing the baby admitted in the level, in intervention group, 

majority of the subjects, 20 (66.67%) were admitted in Level I and 10 (33.33%) were 

admitted in level II, whereas in the control group majority of the subjects                          

23 (76.67%) admitted in Level I and 7 (23.33%) were admitted in level II. 

When dealing with Mode of feeding,  in intervention group, majority of the 

subjects,  22 (73.33%) were had  direct breast feeding, 5 (16.67%) were had direct 

breast feeding and expressed breast milk, 3 (10.00%) were had expressed breast milk,  

none of them  had  expressed breast milk and IV fluids, whereas in control group 

majority of the subjects 23 (76.67%) were had direct breast feeding, 5 (16.67%)  were 
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had direct breast feeding and expressed breast milk, 2 (6.67%) were had expressed 

breast milk, none of them  had  expressed breast milk and IV fluids. 

While mentioning the  time of last  feed,  in intervention group,  majority of 

the subjects, 11 (36.67%) were  had between 30 minute –1 hour, 8 (26.67%) were had  

between 15 minutes - 30 minutes, 7 (23.3%) were had  more than one hour and                     

4 (13.33%) were had less than 15 minutes, whereas in control group majority of the 

subjects, 10 (33.34%) were had between 15 minutes-30 minutes, 7 (23.33%) were had 

between  30 minute – 1 hour, 7 (23.33%) were had   less than 15 mins and 6 (20.00%) 

were had more than one hour 

While stating the length of hospitalization, in intervention group, majority 

of the subjects, 16 (53.33%) were had between 1-3 days, 11 (36.67%) were had   

between 4-6 days and 3 (10.00%) were had between 7-10 days, none of them had 

more than 10 days, whereas in control group majority of the subjects 19 (63.33%) 

were had between 1-3 days,9 (30.00%) were had between 4-6 days and 2 (6.67%) 

were had between 7-10 days, none of them had more than 10 days. 

With respect to the position of child during heel prick, in intervention 

group, majority of the subjects, 24 (80.00%) were in lying position and 6 (20.00%)                                                                           

were in mother’s lap, whereas in control group majority of the subjects, 22 (73.33%) 

were in lying   position, 8 (26.67%) were in mothers lap. 
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Distribution of subjects according to age of the baby 

 

Figure 2: Multiple bar diagram quotes that percentage distribution of subjects 

during heel prick   according to their age 

The above bar diagram shows that in intervention group, majority of the 

subjects  21 (70.00%) were  in between 1-7 days,  7 (23.33%) were in  between  8 -14  

days and  2 (6.67%) were  in between 15-22 days,  none of them in the age group  

between  23-28 days, whereas in control group majority of the subjects, 20 ( 66.7 %) 

were  in  between 1-7 days. 8 (26.66%) were in  between  8 -14  days and 2 (6.67%) 

were  in between 15-22 days, none of them   in the age group between   23-28 days 
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Distribution of subjects according to Gender of the baby 

 

Figure 3: Clustered cylinder diagram reveals that the percentage distribution of   

subjects during heel prick according to their gender 

 

The above clustered cylinder diagram shows that, in intervention group, 

majority of the subjects, 16 (53.33 %) were females and 14 (46.67 %) were males, 

whereas in control group, majority of subjects 15 (50%) were males and 15 (50 %) 

were females. 
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Distribution of subjects according to weight of the baby 

 

Figure 4: Cone diagram depicts the percentage distribution of subjects during 

heel prick   according to their weight 

 

The above Cone diagram shows that, in intervention group, majority of  

subjects, 13 (43.33%) were  had  between 2.5-3 kg, 10 (33.34%) were had between      

3-3.5 kg, 4 (13.33%) were  had between  3.5-4 kg and 3 (10.00%)  were had more 

than 4 kg, whereas in control group majority of subjects, 12 (40.00%) were had 

between  3-3.5 kg, 11 (36.67%)  were had between 2.5 -3  kg, 4 (13.33%) were  had 

between  3.5-4 kg and   3 (10.00%)  were had more than 4 kg. 
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Distribution of subjects according to mode of delivery 

 

Figure 5: Cone diagram quotes the percentage distribution of subjects during 

heel prick according to their mode of delivery 

 

The above cone diagram shows that, in intervention group, majority of the 

subjects, 15 (50.00%) were delivered by caesarean section, 14 (46.67%) were 

delivered by normal vaginal delivery, 1 (3.33%) was delivered by instrumental 

delivery, none of them delivered by ventous delivery, whereas  in control group 

majority of the subjects 16 (53.34%) were delivered by caesarean section,                      

13 (43.33%) were delivered by normal vaginal delivery and 1 (3.33%) was  delivered 

by instrumental delivery,  none of them  delivered by ventous  delivery. 
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Distribution of subjects according to gestational week during birth 

 

Figure 6:   3 D Clustered bar diagram depicts the distribution of subjects during 

heel prick according to their gestational week during birth 

 

The above 3 D clustered column diagram shows that, in intervention group 

majority of the subjects 11 (36.67%) were delivered at 39-40%, 9 (30.00%) were 

delivered at 37-38 weeks, 7 (23.33%) were delivered at more than 40 weeks and 3 

(10.00%) were delivered at 35-36 weeks, whereas in control group majority of 

subjects 13 (43.34%) were delivered at 39-40 weeks, 9 (30.00%) were delivered at 

37-38 weeks,  7 (23.33%) were delivered at more than 40 weeks and 1 (3.33%) was 

delivered at  35- 36 weeks. 
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Distribution of subjects according to APGAR score at 5 min 

 

 

Figure 7: Clustered cylinder diagram depicts the distribution of subjects during 

heel prick according to their APGAR score at 5 min 

 

The above clustered cylinder diagram shows that, in intervention group, 

majority of the subjects 22 (73.33%) were had between 7-10 scores, 4 (13.34%) were 

had 4-6 score and 4 (13.33%) scores were not available, none of them had less than 3, 

whereas in control group majority of the subjects 23 (76.67%) were had between                

7-10 scores, 4 (13.33%) were had 4-6 score and 3 (10.00%) scores were not available. 

none of them had less than 3. 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

<3 4-6 7-10 Not

available

0
.0

0
%

1
3
.3

4
%

7
3

.3
3

%

1
3
.3

3
%

0
.0

0
%

1
3
.3

3
%

7
6

.6
7

%

1
0
.0

0
%

%
 o

f 
 n

ew
b

o
rn

Intervention

Control



50 

 

Distribution of subjects according to baby admitted level 

 

 

Figure 8:   Clustered cylinder diagram depicts the distribution of subject during 

heel prick according to the baby admitted level 

 

The above clustered cylinder diagram shows that, in intervention group 

majority of the subjects, 20 (66.67%) were admitted in Level I and 10 (33.33%) were 

admitted in level II, whereas in the control group majority of the subjects                           

23 (76.67%) admitted in Level I and 7 (23.33%) were admitted in level II. 
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Distribution of subjects according to mode of feeding 

 

Figure 9: Clustered cylinder diagram depicts the distribution of subjects during 

heel prick according to their mode of feeding 

The above clustered cylinder diagram shows that, in intervention group 

majority of the subjects 22 (73.33%) were had direct breast feeding, 5 (16.67%) were 

had direct breast feeding and expressed breast milk, 3 (10.00%) were had expressed 

breast milk, none of them had expressed breast milk and IV fluids, whereas in control 

group majority of the subjects 23 (76.67%) were had direct breast feeding, 5 (16.67%) 

were had direct breast feeding and expressed breast milk, 2 (6.67%) were had 

expressed breast milk,  none of them  had  expressed breast milk and IV fluids. 
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Distribution of subjects according to   time of last feed 

 

Figure 10: Clustered cylinder diagram depicts the distribution of subjects during 

heel prick according to their time of last feed 

The above clustered cylinder diagram show that, in intervention group,  

majority of the subjects, 11 (36.67%) were had  between 30 minute - 1 hour,                          

8 (26.67%) were had  between  15 minutes - 30 minutes, 7 (23.3%) were had more 

than one hour and 4 (13.33%) were had   less than 15 minutes, whereas in control 

group majority of the subjects, 10 (33.34%) were had between 15 minutes-                  

30 minutes, 7 ( 23.33%) were had  between  30 minute – 1 hour, 7 (23.33%) were had   

less than 15 mins  and 6 (20.00%) were had  more than one hour.  
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Distribution of subjects according to the length of hospitalization 

 

Figure 11: Clustered pyramid diagram reveals the distribution of subjects   

during heel prick according to their   length of hospitalization 

The above clustered pyramid diagram shows that, in intervention group 

majority of the subjects, 16 (53.33%) were had between 1-3 days, 11 (36.67%)   were 

had   between 4-6 days and 3 (10.00%) were had between 7-10 days, none of                    

them had more than 10 days, whereas in control group majority of the subjects                            

19 (63.33%) were had between 1-3 days, 9 (30.00%) were had between 4-6 days and 

2 (6.67%) were had between 7-10 days. none of them had more than 10 days. 
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Distribution of subjects according to the position of newborn during heel prick 

 

Figure 12: 3D bar diagram depicts the distribution of subjects according to the 

position of child during heel prick 

The above 3D bar diagram shows that, in intervention group majority of the 

subjects, 24 (80.00%) were in lying position and 6 (20.00%) were in mother’s lap, 

whereas in control group majority of the subjects, 22 (73.33%) were in lying   

position,   8 (26.67%) were in mothers lap. 
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Description of the post test level of pain response during heel prick among 

newborn in both intervention and control group 

Table 2 

Frequency and Percentage distribution of post test level of pain response during 

heel prick among newborn in both intervention and control group 

n=60 

S.No Level of pain 

Intervention 

group 
Control group 2 

f % f % 

2=17.68 

p=0.001***(S) 

1. 0-2 ( no pain –mild pain) 18 60.00% 5 16.67% 

2. 3-4 (moderate pain) 12 40.00% 15 50.00% 

3. 5-7 (severe pain ) 0 0 10 33.33% 

p≤0.001highly significant S= significant 

The above table 2  states the frequency and  percentage distribution of  

post test level of pain response during heel prick among Newborn  in both 

intervention and control group. 

In intervention group majority of the subjects, 18 (60.00%) were had between   

no pain to mild pain, 12 (40.00%) were  had moderate pain, none of them had severe 

pain. 

Whereas in control group, majority of the subjects 15 (50.00%) were had 

moderate level of pain and 10 (33.33%) were had severe pain, 5 (16.67%) were had 

between no pain to mild pain. 

Chi square test revealed that 2=17.68 at p=0.001 level.  There is statistically 

significance difference between post test level of pain response of intervention and 

control group. 
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Frequency and Percentage distribution of post test level of pain response during 

heel prick among newborn in both intervention and control group 

 

Figure 13: Clustered cylinder diagram states that  Frequency and Percentage  

distribution of post test level of pain response during heel prick among newborn 

in  both  intervention and control group 

In intervention group majority of the subjects, 18 (60.00%) were had between   

no pain to mild pain, 12 (40.00%) were had moderate pain, none of them had severe 

pain. 

Whereas in control group, majority of the subjects 15 (50.00%) were had 

moderate level of pain and 10 (33.33%) were  had severe pain, 5 (16.67%) were had  

between no pain to mild pain . 

Chi square test revealed that 2=17.68 at p=0.001 level. There is statistically 

significance difference between the post test level of pain response during heel prick 

among newborn in intervention and control group. 
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Section II 

Effectiveness of warm saline water application on pain response during heel 

prick among newborn both in Intervention group and Control Group 

Table 3 

Comparison of mean score, standard deviation  and mean difference  of  post test 

level of pain response  during heel prick among newborn   in  both   intervention 

and control group 

S.No Test group Mean 
Mean 

difference 

Standard 

deviation 
‘t’ value 

1. Intervention group 2.27 
1.73 

1.01 t=5.25 

p= 0.001*** (S) 
2. Control group 4.00 1.50 

p<0.05 significant S= significant 

The above  table 3 depicts the Comparison of mean score , standard 

deviation  and mean difference  of  post test level of pain response  during heel 

prick among newborn in  both   intervention and control group 

The un paired  ‘t’ test was done to find out the difference between intervention 

group and control group. In intervention group, the mean was 2.27 with standard 

deviation 1.01, whereas in control group, the mean was 4.00 with standard deviation 

1.50. The mean difference was 1.73. The calculated  ‘t’ value 5.25  at p = 0.001.  

There was a significant difference between post test level of pain response in 

intervention and control group. 
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Comparison of mean score, standard deviation  and mean difference  of  post test 

level of pain response  during heel prick among newborn in both intervention 

and control group 

 

Figure 14: Box-plot diagram compares the mean score , standard deviation  and 

mean difference  of  post test level of pain response  during heel prick among 

newborn   in  both   intervention and control group 

The un paired  ‘t’ test was done to find out the difference between intervention 

group and control group. In intervention group, the mean was 2.27 with standard 

deviation 1.01, whereas in control group, the mean was 4.00 with standard deviation 

1.50. The mean difference was 1.73. The calculated  ‘t’ value 5.25  at p = 0.001.  

There was a significant difference between post test level of pain response in 

intervention and control group. 
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Table 4 

Effectiveness of warm saline water application on pain response during heel 

prick among newborn   in intervention group and control group 

n=60 

 
Max 

score 

Mean 

score 

% of 

pain 

score 

Mean Difference 

of Pain reduction 

score with 95% 

Confidence 

interval 

Percentage  of 

Pain reduction 

score with 95% 

Confidence 

interval 

Intervention 7 2.27 32.42% 1.73 

(1.07 – 2.39) 

24.71% 

(15.28%–34.12%) 
Control 7 4.00 57.14% 

 

The above table 4 potrays the effectiveness of Warm Saline Water 

application on pain response during heel prick among newborn at NICU in 

intervention and control group. 

On an average, in intervention group, the post test level of pain score after 

having warm saline water application was 32.42%, whereas in control group, the post-

test level of pain score without warm saline water application was 57.14% .  

The mean difference of pain reduction score with 95% Confidence Interval 

was 1.73 and percentage of pain reduction score with 95% Confidence Interval was 

24.71%. 

The difference showed that, the effect of warm saline water application in 

intervention group and control group. 
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Section – III 

Association between the level of pain response during heel prick among newborn 

with their base line variables in both   intervention group and control group 

 

Table – 5 

Association between the post test level of pain response during heel prick among 

newborn with their base line variables in intervention group 

n=30 

Baseline  variables 

Level of pain score 

N 2 No pain 

Mild to 

moderate 

pain 

Severe 

pain 

f % f % f % 

Age of the 

baby 

1-7 days 12 57.14% 9 42.86% 0 0.00% 21 
2=0.53 

P=0.76 

(NS) 

8-14 days 5 71.43% 2 28.57% 0 0.00% 7 

15-22 days 1 50.00% 1 50.00% 0 0.00% 2 

23-28 days 0 0.00% 0 0.00% 0 0.00% 0 

Gender of the 

baby 

Male 8 57.14% 6 42.86% 0 0.00% 14 2=0.09 

p=0.77(NS) Female 10 62.50% 6 37.50% 0 0.00% 16 

Weight of the 

baby 

2.5 -3 kg 7 53.85% 6 46.15% 0 0.00% 13 
2=2.99 

p=0.37 

(NS) 

3.0 -3.5 kg 5 50.00% 5 50.00% 0 0.00% 10 

3.5 –4.0 kg 3 75.00% 1 25.00% 0 0.00% 4 

> 4.0  kg 3 100% 0 0.00% 0 0.00% 3 

Mode of 

delivery 

Normal 

vaginal 

delivery 

10 71.43% 4 28.57% 0 0.00% 14 

2=2.54 

p=0.28 

(NS) 

Caesarean 

section 
8 53.33% 7 46.67% 0 0.00% 15 

Instrumental   

delivery 
0 0.00% 1 100.00% 0 0.00% 1 

Ventous  

delivery 
0 0.00% 0 0.00% 0 0.00% 0 

 



61 

 

Gestational 

week during 

birth 

35-36 weeks 2 66.67% 1 33.33% 0 0.00% 3 

2=0.21 

p=0.97 

(NS) 

37-38 weeks 5 55.56% 4 44.44% 0 0.00% 9 

39-40   

weeks 
7 63.64% 4 36.36% 0 0.00% 11 

> 40 weeks 4 57.14% 3 42.86% 0 0.00% 7 

APGAR score 

at 5min 

<3 0 0.00% 0 0.00% 0 0.00% 0 

2=2.53 

p=0.28 

(NS) 

4-6 3 75.00% 1 25.00% 0 0.00% 4 

7-10 14 63.64% 8 36.36% 0 0.00% 22 

Not 

available 
1 25.00% 3 75.00% 0 0.00% 4 

Baby admitted 

in 

Level I 10 50.00% 10 50.00% 0 0.00% 20 2=2.50 

p=0.11 

(NS) 
Level II 8 80.00% 2 20.00% 0 0.00% 10 

Mode of 

feeding 

Direct breast 

feeding 
16 72.72% 6 27.28% 0 0.00% 22 

2=5.89 

p=0.05*(S) 

Direct breast 

feeding  and 

expressed  

breast milk 

1 20.00% 4 80.00% 0 0.00% 5 

Expressed 

breast milk 
1 33.33% 2 66.67% 0 0.00% 3 

Expressed 

breast milk 

and IV fluid 

0 0.00% 0 0.00% 0 0.00% 0 

Time of last 

feed 

Less than 15 

mins 
4 100.00% 0 0.00% 0 0.00% 4 

2=8.03 

p=0.05*(S) 

15 mins – 30 

mins 
6 75.00% 2 25.00% 0 0.00% 8 

30  mins -1 

hr before 
6 54.55% 5 45.45% 0 0.00% 11 

More than  1 

hour 
2 28.58% 5 71.42% 0 0.00% 7 
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Length of 

hospitalization 

1-3 days 11 68.75% 5 31.25% 0 0.00% 16 

2=1.53 

p=0.46(NS) 

4-6 days 6 54.55% 5 45.45% 0 0.00% 11 

7-10 days 1 33.33% 2 66.67% 0 0.00% 3 

> 10 days 0 0.00% 0 0.00% 0 0.00% 0 

Position of 

newborn 

during 

heelprick 

Lying 

position 
12 50.00% 12 50.00% 0 0.00% 24 

2=7.40 

p=0.01*(S) 
Mothers lap 6 100.00% 0 0.00% 0 0.00% 6 

NS=not significant S= Significant P> 0.05 not significant *P≤0.05 significant 

The above table 5  depicts  there  is a association between  post  test level 

of  pain  response during heel prick  among newborn  with  their  selected  base 

variables in  intervention group. 

In order  to  find  out  the  association  between   the  post  test  level  of  pain 

response during heel prick among newborn  in intervention  group  with  their  

selected  baseline variables,  Chi square revealed that, there was a statistically  

significant association between the level of pain response and Direct breast feeding, 

(2=5.89) (p=0.05), Time of last feed  less than 15 minutes (2=8.03)  (p=0.05), 

Position of baby during heel prick is mother’s lap position (2=7.40)  (p=0.01). 

Other variables were not significantly associated with the post test level of 

pain response during heel prick among newborn in intervention group. 
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Association between the post  test level of pain response   during heel prick 

among newborn with their mode of feeding 

 

Figure 15: Clustered cylinder depicts that Association between the post test level 

of pain response during heel prick among newborn with mode of feeding in  

intervention group 

Chi square revealed that, there was statistically significant association between 

level of pain response during heelprick among newborn with direct breast feeding 

(2=5.89) (p=0.05), whereas other mode of feeding was not associated to the post test 

level of pain response among newborn undergone heel prick. 
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Association between the post test level of pain response  during heel prick among 

newborn with their time of last feed 

 

Figure 16: Clustered pyramid diagram depicts that association between the post 

test level of pain response during heel prick among newborn with their time of 

last feed in  intervention group 

Chi square revealed that,there was statistically significant association between 

level of pain response  during heelprick among newborn with their  time of last feed 

less than  15 minutes (2=8.03)( p=0.05), whereas other time of last feed were not 

associated to the post test level of pain response among newborn undergone heel 

prick. 
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Association between the post test level of pain response during heel prick among 

newborn with position of the child 

 

Figure 17: Clustered cylinder depicts that association between the post test level 

of pain response during heel prick among newborn with position of child in  

intervention group 

Chi square revealed that, there was statistically significant association between 

level of pain response during heel prick among newborn with mother’s lap position 

(2=5.89) (p=0.05), whereas other position was not associated to the post test level of 

pain response among newborn undergone heel prick. 
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Table -6 

Association between the post test level of pain response during heel prick among 

newborn with their base line variables in Control group 

n=30 

Demographic variables 

Level of pain score 

N 2 No pain 

Mild to 

moderate 

pain 

Severe 

pain 

f % f % f % 

Age of the  

baby 

1-7 days 2 10.00% 10 50.00% 8 40.00% 20 
2=3.30 

p=0.50 

(NS) 

8-14 days 2 25.00% 4 50.00% 2 25.00% 8 

15-22 days 1 50.00% 1 50.00% 0 0.00% 2 

23-28 days 0 0.00% 0 0.00% 0 0.00% 0 

Gender of           

the baby 

Male 0 0.00% 8 53.33% 7 46.67% 15 2=6.66 

p=0.03*(S) Female 5 33.33% 7 46.67% 3 20.00% 15 

Weight of the 

 baby 

2.5 -3 kg 1 9.09% 4 36.36% 6 54.55% 11 

2=8.93 

p=0.17(NS) 

3.0 -3.5 kg 4 33.33% 5 41.67% 3 25.00% 12 

3.5 –4.0 kg 0 0.00% 3 75.00% 1 25.00% 4 

> 4.0  kg 0 0.00% 3 100.00% 0 0.00% 3 

Mode of  

delivery 

Normal vaginal 

delivery 
0 0.00% 8 61.54% 5 38.46% 13 

2=6.17 

p=0.18 

(NS) 

Caesarean 

section 
5 31.25% 6 37.50% 5 31.25% 16 

Instrumental   

delivery 
0 0.00% 1 100.00% 0 0.00% 1 

Ventous  

delivery 
0 0.00% 0 0.00% 0 0.00% 0 
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Gestational 

week during 

birth 

35-36 weeks 0 0.00% 1 100.00% 0 0.00% 1 
2=3.57 

p=0.73 

(NS) 

37-38 weeks 2 22.22% 5 55.56% 2 22.22% 9 

39-40   weeks 1 7.69% 6 46.15% 6 46.15% 13 

> 40 weeks 2 28.57% 3 42.86% 2 28.57% 7 

APGAR score 

at 5min 

<3 0 0.00% 0 0.00% 0 0.00% 0 
2=1.96 

p=0.74 

(NS) 

4-6 0 0.00% 3 75.00% 1 25.00% 4 

7-10 4 17.39% 11 47.83% 8 34.78% 23 

Not available 1 33.33% 1 33.33% 1 33.33% 3 

Baby admitted 

in 

Level I 4 17.39% 12 52.17% 7 30.43% 23 2=0.37 

p=0.82(NS) Level II 1 14.28% 3 42.86% 3 42.86% 7 

Mode of  

feeding 

Direct breast 

feeding 
4 17.39% 12 52.17% 7 30.43% 23 

2=0.78 

p=0.94 

(NS) 

Direct breast 

feeding  and 

expressed  

breast milk 

1 20.00% 2 40.00% 2 40.00% 5 

Expressed 

breast milk 
0 0.00% 1 50.00% 1 50.00% 2 

Expressed 

breast milk and 

IV fluid 

0 0.00% 0 0.00% 0 0.00% 0 

Time of  

last feeding 

Less than 15 

mins 
4 57.14% 3 42.86% 0 0.00% 7 

2=13.40 

p=0.05*(S) 

15 mins – 30 

mins 
0 0.00% 5 50.00% 5 50.00% 10 

30  mins -1 hr 

before 
1 14.29% 3 42.86% 3 42.86% 7 

More than  1 

hour 
0 0.00% 4 66.67% 2 33.33% 6 
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Length of 

hospitalization 

1-3 days 3 15.79% 9 47.37% 7 36.84% 19 
2=2.32 

p=0.67 

(NS) 

4-6 days 2 22.22% 4 44.44% 3 33.33% 9 

7-10 days 0 0.00% 2 100.00% 0 0.00% 2 

> 10 days 0 0.00% 0 0.00% 0 0.00% 0 

Position of 

newborn 

during 

heelprick 

Lying position 1 4.54% 13 59.09% 8 36.36% 22 

2=8.86 

p=0.01**(S) Mothers lap 4 50.00% 2 25.00% 2 25.00% 8 

NS=not significant S= Significant P> 0.05 not significant *P≤0.05 significant 

The above table  6  depicts that  there  is a  significant  association 

between  post test level of  pain response  during heel prick  among   newborn 

with  their  selected  base variables in  the control group. 

In order  to  find  out  the  association  between   the  post  test  level  of  pain 

response during heel prick among newborn in intervention  group  with  their  selected  

baseline variables, Chi square revealed that there was statistically significant 

association between the level of pain response and female gender (2=6.66) (p=0.03), 

Time of last feed  less than 15 minutes (2=13.40) (P=0.05), Position of the baby 

during heelprick is mother’s lap position(2=8.86) (p=0.01). 

Other variables was not significantly associated with post test level of pain 

response during heel prick among   Newborn   in control group. 
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Association between the post test level of pain response during heelprick with 

gender of the baby 

 

Figure 18: Clustered cylinder depicts that association between the post test level 

of pain response during heel prick among newborn with gender in control group 

 

Chi square revealed that, there was statistically significant association between 

level of pain response during heelprick among newborn with female gender (2=5.89) 

(p=0.05). 
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Association between the post test level of pain response during heel prick among 

newborn with the time of last feed 

 

Figure 19: Clustered pyramid diagram depicts that association between  the post 

test  level of pain response during heel prick among  newborn with time of last 

feed in  control group 

Chi square revealed that, there was statistically significant association between 

level of pain response  during heelprick among newborn with their  time of last feed 

less than  15 minutes (2=13.40) (p=0.05), whereas other  time of last feed were  not 

associated to  the post test level of pain response among newborn undergone heel 

prick in control group. 
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Association between the post test level of pain response during heelprick among 

newborn with position of child 

 

Figure 20: Clustered cylinder depicts that association between the post test level 

of pain response during heel prick among newborn with Position of the baby in 

control group 

Chi square revealed that, there was a statistically significant association 

between level of pain response  during heel prick among newborn with  mother’s lap 

position (2=8.86) (p=0.01).Whereas other position was not associated to the post test 

level of pain response during among newborn during heel prick. 
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CHAPTER – V 

DISCUSSION 

 
This chapter discussed about the result of the study interpreted from the 

statistical analysis. The study was conducted to evaluate the effectiveness of warm 

saline water application on pain response during heel prick among Newborn. The 

purpose of this study was to reduce the level of pain response among newborn 

undergoing heel prick among Newborn. 

The aim of the study was to evaluate the effectiveness of warm saline water 

application to reduce level of pain response among newborn undergone heel prick at 

NICU. The sample size for this study was 60(intervention group-30, control group-

30).The investigator applied warm saline gauze pad for 2 minute before heel prick for 

intervention group and blood sample was taken.  In control group routine care was 

given.  The pain during heel prick was assessed by Neonatal Infant Pain Scale. 

The statistical analysis was done based on objectives of the study by using 

descriptive and inferential statistical methods. The findings of the study have been 

discussed. In this chapter with reference to the objectives and hypothesis stated in 

introduction. 

The objectives of the study were 

 To assess the level of pain response during heel prick among Newborn at  

NICU, Government Rajaji  Hospital, Madurai. 

 To evaluate the effectiveness of warm saline water application on pain 

response during heel prick among newborn , both in Interventional Group and 

Control Group at NICU ,Government Rajaji Hospital, Madurai 
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 To associate  the  pain response during heel prick among   Newborn at  NICU, 

Government Rajaji  Hospital, Madurai, with  their selected   base line 

variables 

The following Hypotheses were tested at 0.05 level of significance 

 H1: There is a statistically significant difference between the post  test level of 

pain response during heel prick among newborn,  both in Interventional Group 

and Control Group at NICU, Government Rajaji Hospital, Madurai. 

 H2: There is a  statistically significant association between the level of pain 

response during heel prick among Newborn at NICU, Government Rajaji  

Hospital, Madurai  with their selected Base line variables 

The findings of the study were discussed under the following headings 

Section I:  Distribution of newborn according to their selected base line variables.  

Section II:  Description of effectiveness of warm saline water application on pain 

response during heel prick among newborn in intervention group. 

Section III: Association between the level of pain response during heel prick 

among newborn in intervention group and control group with their 

selected base line variables. 

5.1 Discussion based on the newborn during heel prick according to their 

selected baseline variables 

 With respect to age, in intervention group, 21 (70.00%) were had between                  

1-7 days, whereas in control group, 20 (66.7 %) were had between 1-7 days. 
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 When dealing with gender, in intervention group, 16 (53.33 %) were females 

and 15 (50%) were males in control group. 

 While discussing the weight of the baby, in intervention group, 13 (43.33%) 

were had between 2.5-3 kg and 12 (40.00%) were had between 3-3.5 kg in 

control group. 

 While considering the mode of delivery, in intervention group and control 

group 15 (50.00%) and 16 (53.34%) respectively were delivered by caesarean 

section. 

 With regards to the gestational week during birth, in intervention group 11 

(36.67%) and 13 (43.34%) in control group were delivered at 39-40 weeks. 

 As far as concern to the Apgar score at 5min, in intervention group, 

majority of the subjects 22 (73.33%) and 23 (76.67%) in control group were 

had between 7-10 scores. 

 While discussing the baby admitted in the level, in intervention group,               

20 (66.67%) were admitted in Level I, whereas in the control group                          

23 (76.67%) admitted in Level I 

 When dealing with Mode of feeding, in intervention group majority of the 

subjects 22 (73.33%) were had direct breast feeding but in control group           

23 (76.67%) were had direct breast feeding. 

 While mentioning the time of last feed, in intervention group, 11 (36.67%) 

were had between 30 minute – 1 hour, whereas in control group 10 (33.34%) 

were had between 15 minutes -30 minutes. 

 While stating the length of hospitalization, in intervention group majority of 

the subjects, 16 (53.33%) were had between 1-3 days, but  in Control group  

19 (63.33%) were had between 1-3 days 
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 With respect to the position of child during heel prick, in intervention 

group, 24 (80.00%) were in lying position, whereas  in control group majority 

of the subjects, 22  (73.33%) were in lying   position 

5.2 Discussion of the study based on the objectives 

The first objective of the study was to assess the level of pain response 

during heel prick among Newborn at NICU, Government Rajaji Hospital, 

Madurai. 

In intervention group majority of the subjects, 18 (60.00%) were had between 

no pain to mild pain, whereas in control group, 15 (50.00%) were had moderate level 

of pain response  

Chi square test revealed that 2=17.68 at p=0.001 level. There was a 

statistically significant difference between post test score of intervention and control 

group. 

The present study is concurrent with the study findings at Gokulu G., et.al 

(2016) conducted a comparative study on heel stick among 60 newborn infants 

undergone heel prick for screening in Marmara hospital, Turkey. The result showed 

that after heel prick the crying time (p=0.021) and NIPS (0.013) Scores were 

significantly higher in the study group and babies who received more painful stimuli 

during the first few days of life showed greater pain responses during a subsequent 

heel prick. 

The second objective of this study was to evaluate the effectiveness of warm 

saline water application on pain response during heel prick among newborn, both in 

Intervention group and Control Group at NICU, Government Rajaji Hospital, Madurai. 
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The un paired ‘t’ test revealed that in intervention group,  the mean  was  2.27 

with standard deviation 1.01, whereas in control group,  the mean was  4.00 with 

standard deviation 1.50. The mean difference was 1.73.  The calculated ‘t’ value 5.25  

at p = 0.001.  

The present study is concurrent with the study findings at Neil McIntosh 

(2003) conducted a study on the pain of heel prick and its measurement in preterm 

infants. There was a significant increase in variability of the heart rate (p < 0.01) 

when the stab of the heel prick occurred in addition to the other elements of the 

procedure (positioning, warming, alcohol swab cleansing and squeezing). This 

dummy procedure itself caused some increase in variability although this was not 

significant at the 5% level. There were similar significant increases in variability of 

the respiratory rate and O2 and CO2 tensions in the blood (p < 0.05) during the stab 

procedure. 

Hence H1: There is a  statistically significant  difference  between  the post  

test level of pain response  during heel prick among newborn, both in 

Intervention group and Control Group at NICU, Government Rajaji Hospital, 

Madurai  was accepted and null hypothesis was rejected. 

The third objective of this study was to associate the pain response during 

heel prick among Newborn at NICU, Government Rajaji Hospital, Madurai, with  

their selected   base line variables. 

In order  to  find  out  the  association  between   the  post  test  level  of  pain 

response during heel prick among newborn in intervention  group  with  their  selected  

baseline variables. Chi square revealed that, there was statistically significant 

association between the level of pain response and Direct breast feeding, (2=5.89) 

https://www.sciencedirect.com/science/article/pii/0304395993901167#!
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(p=0.05), Time of last feed less than 15 minutes (2=8.03) (p=0.05), Position of baby 

during heel prick is mother’s lap position (2=7.40) (p=0.01), whereas in control 

group  there was statistically significant association between the level of pain 

response and female gender (2=6.66) (p=0.03), Time of last feed  less than 15 

minutes (2=13.40) (P=0.05), Position of the baby during heel prick is mother’s lap 

position (2=8.86) (p=0.01). 

Other variables were not significantly associated with post test level of pain 

response during heel prick among   Newborn   in control group 

The present study is concurrent with the study findings at Varshini et. al., 

(2019) conducted a  randomized clinical  trial   on Effects of yakson therapeutic touch 

and heel warming on pain caused by heel stick procedure, vital signs, and cry duration 

in full-term neonates. to compare the effects of Yakson therapeutic touch and heel 

warming on pain  caused by heel stick procedure, vital signs, and cry duration in full-

term neonates healthcare centers in Mashhad, Iran, 2017. 78 full-term newborns 

referred to they were assigned into three groups of Yakson therapeutic touch, heel 

warming using a hot-water bottle with the temperature of 40°C, and control receiving 

routine care, through randomized block method. Then, vital signs before and after and 

pain intensity after heel-stick procedure were measured using Neonatal Infant Pain 

Scale (NIPS).This study concluded that the interventions were effective. (p=0.03). 

Hence H2: There is a  statistically significant association between the level 

of pain response during heel prick among Newborn at NICU, Government Rajaji  

Hospital, Madurai  with their selected Base line variables  was accepted and null 

hypothesis was rejected. 
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CHAPTER – VI 

SUMMARY, CONCLUSION, IMPLICATIONS AND 

RECOMMENDATIONS 

 
This chapter deals with summary, conclusion and recommendations of the 

study. Further it includes implications for Nursing Practice, Nursing Education, 

Nursing Administration and Nursing Research. 

Newborns are more sensitive to pain than adults and are more susceptible to 

the long-term complications of pain. A challenging issue in the realm of neonatal care 

is procedural pain management. In the past, whether infants feel pain and how pain 

can be decreased in them were inconspicuous. Much evidence suggested that early 

and prolonged exposure to painful stimuli before the development of the nervous 

system, can lead to permanent behavior changes. 

Heel prick is one of the most common procedures carried out in newborns in 

both sick and well newborns. Though it is considered to be moderately painful, the 

cumulative pain due to a heel prick could be tremendous, making pain reduction 

during this procedure an urgent priority, using non-pharmacological procedures as 

much as possible. An intervention that is natural, cost-effective and has no ill-effects 

would be ideal for use in primary care settings for infants receiving heel prick. 

Research has shown that warmth is a natural and effective intervention to decrease 

pain perception in infants during painful situations. 
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6.1 Summary of the study 

The present study was done to evaluate the effectiveness of warm saline water 

application on pain response during heel prick among newborn at NICU, Government 

Rajaji Hospital, Madurai. 

The objectives of the study were 

 To assess the level of pain response during heel prick among Newborn at 

NICU, Government Rajaji Hospital, Madurai. 

 To evaluate the effectiveness of warm saline water application on pain 

response during heel prick among newborn , both in Interventional Group 

and Control Group at NICU, Government Rajaji  Hospital, Madurai. 

 To associate the pain response during heel prick among Newborn at  

NICU, Government Rajaji Hospital, Madurai, with  their selected   base 

line variables. 

The following hypotheses were tested at 0.05 level of significance. 

 H 1 : There is a  statistically significant  difference  between  the post test  

level of pain response during heel prick among newborn, both in 

Interventional Group and Control Group at NICU, Government Rajaji 

Hospital, Madurai. 

 H2: There is a statistically significant association between the level of pain 

response during heel prick among newborn at NICU, Government Rajaji  

Hospital, Madurai  with their selected Base line variables . 

The study assumptions were 

 Newborn  will have varying level of   pain response during heel prick 
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 The warm saline water application will reduce the level of pain response 

during heel prick. 

The conceptual model in this study was based on Roy’s adaptation theory 

which focus on adaptation to physical environment. Quantitative Evaluative approach 

-True experimental research design was used, 60 samples (30 samples for intervention 

group and 30 samples for control group) were selected by probability (Simple random 

- Lottery method) sampling and assessed through Neonatal Infant Pain Scale. After 

testing the validity and reliability of the tool, a pilot study was conducted on 10 non 

study subjects undergone heel prick at NICU, Government Rajaji hospital, Madurai to 

find out the feasibility and practicability from 20.02.2019 to 24.02.2019. The main 

study was started from 18.03.2019 to 10.04.2019.The investigator applied warm 

saline water (40C) gauze pad for newborn during heel prick for 2 minutes in 

intervention group and routine care given to control group. During heel prick the pain 

was assessed by Neonatal infant pain scale. Based on the objectives and hypothesis 

the data gathered was analyzed by using both descriptive and inferential statistics. 

The data collection tool consisted of three parts. 

The tool for the study is consists of  two sections. 

Section I: Baseline variables 

Section II: Neonatal infant pain scale 

 Section I :   Base line variables:  Age of the baby , gender , weight of the baby, 

mode of delivery, gestational week, APGAR score at 5min, mode of feeding, 

length of hospitalization, baby admitted level, time of last feed, position of the 

baby 
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 Section II – Neonatal infant pain scale 

The neonatal infant pain scale is a behavioural scale and can be utilized with 

both full term and pre term infants. It is composed of six indicators. Each behavoiural 

indicator is scored with 0 or 1 except cry.  Total pain score ranges from 0-7. The score 

0-2 for no pain – mild pain 3-4 for moderate pain and  5 - 7 for severe pain. 

The content validity of the tool was validated by five experts,   professor from 

NICU and pediatric medicine, Government Rajaji Hospital, Madurai and three in 

pediatric Nursing experts. 

6.2 Major findings of the study were 

The study findings are summarized below.  

The distribution of the base line variables of the study subjects in intervention 

group  shows that 21 (70.00%) were had age between 1-7 days, 16 (53.33 %) were 

females, 13 (43.33%) were  had  weight between  2.5-3 kg,  15  (50.00%) were 

delivered by caesarean section, 11 (36.67%) were delivered at 39-40 weeks, 22 

(73.33%) were  had APGAR score at 5 min between  7-10 scores, 20 (66.67%) were  

admitted in Level I, 22 (73.33%) were had  direct breast feeding, 11 (36.67%) were  

had last feed between 30 minute-1hour, 16 (53.33%) were had  history of 

hospitalization between 1-3 days  and 24 (80.00%)  were in lying position  during heel 

prick. 

 In control group 20 (66.7 %) were age   had  between 1-7 days, 15 (50%) were 

males,12 (40.00%) were had  weight between 3-3.5 kg, 16 (53.34%) were  

delivered by  caesarean  section, 13 (43.34%) were delivered at  39-40 weeks,               

23 (76.67%) were  had  APGAR Score at 5min between  7-10 scores,23 (76.67%) 
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admitted in Level I, 23 (76.67%) were had direct breast feeding, 10 (33.34%) 

were had last feed between 15 minutes-30 minutes, 19 (63.33%) were had history 

of hospitalization  between 1-3 days and  22  (73.33%) were in lying   position 

 The present study results reveals   that, in post test 18 (60.00%) were had no pain 

to mild pain response, in control group 15 (50.00%) were had moderate level of 

pain response.  

 There is a significant association between the level of pain response and Direct 

breast feeding, Time of last feed, Position of baby during heel prick is mother’s 

lap position in intervention group, whereas in control group female gender, Time 

of last feed  less than 15 minutes, Position of the baby during heel prick is 

mother’s lap position. 

 It is statistically evidenced that warm saline water application was more effective 

in reducing the pain during heel prick 

6.3 Conclusion 

The following conclusions were drawn from the study 

 Findings of this study revealed that warm saline water application was reduce 

the level of pain response during heel prick among newborn. So that this warm 

saline water application can be used during heel prick in order to alleviate the 

pain level and also promote the comfort of the children. 

 There was an association between the level  of  pain  response  during heel 

prick among newborn with their selected baseline variables. 
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6.4 Implications of the study 

 Newborns are more sensitive to pain than adults and are more susceptible to 

the long-term complications of pain. A challenging issue is the realm of 

neonatal care (pain management procedures). 

 Nurses are the key persons of the Health team, who plays a major role in 

health promotion and maintenance. The main focus of nursing practice is to 

reduce the morbidity and mortality rate and to improve the quality of life. 

Implication for Nursing Practice 

 The findings of the study support that Warm saline water applications is very 

safe, cost effective method to reduce the level of pain among newborn during 

heel prick 

 The study findings helps the nursing personnel to have  knowledge on  uses  of 

Warm saline water application and its physiology and include it as the part of 

nursing intervention in the management of pain. 

 Warm saline water application can be easily follow by the staff nurses during 

heel prick in various forms  in various types of Invasive Procedure 

Implication for Nursing Education 

 Nursing students to have knowledge, desirable attitude and skills about Warm 

saline water application techniques and its benefits and it is encouraged by 

Nurse educator. 

 Nurse educator motivate the nursing students to learn and practice Warm 

saline water application in all health care settings among newborn during heel 

prick 
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 Nursing students can apply the  neonatal infant pain scale in various invasive 

procedures 

Implication in Nursing Research 

 The researcher can encourage the other researcher to use hydrotherapy along 

with pharmacological management. 

 This study can be baseline for further studies to build upon and motivate other 

investigators to conduct further studies among newborn. 

Implication for Nursing Administration 

 Continuing nursing education and in-service education can be planned by 

nurse administrators also aid in formulating protocols to practicing warm 

saline water application among newborn. 

 Appropriate and feasible organizational intervention like health education, 

domiciliary care services and health promotion activities will plan for warm 

saline water application by nursing administrators. 

 The nurse administrator should organize activities to explain and train the 

nurses about their role in decreasing the level of pain and its complications 

among newborn with the help of complementary therapy (e.g) Warm saline 

water application. 

6.5 Recommendations 

 A similar study can be replicated with larger sample for generalization. 

 A similar study can be conducted in various settings like NICU. 

 The effectiveness of warm saline water application can be tested for other 

invasive procedures. 

 Hydrotherapy will be used by the researcher in different nature of pain.  
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APPENDIX - VI 

Base line variables – English 

1. Age of the baby                                                 

A. 1-7 days 

B. 8-14 days  

C. 15-22 days  

D. 23-28 days 

2. Gender of the baby 

A. Male 

B. Female 

3. Weight  of the  baby  

A. 2.5 -3 kg  

B. 3-3.5 kg 

C. 3.5 – 4  kg 

D. > 4  kg 

4. Mode of delivery 

A. Normal vaginal delivery 

B. Caesarean section 

C. Instrumental   delivery  

D. Ventous  delivery 

5. Gestational week during  birth 

A. 35-36 weeks 

B. 37-38 weeks 

C. 39-40   weeks 

D. > 40 weeks 



xi 
 

6. APGAR Score  at 5 min  

A. <3 

B. 4-6 

C. 7-10 

D. Not available  

7. Baby admitted in  

A. Level I 

B. Level II 

8.  Mode of feeding  

A. Direct breast feeding  

B. Direct breast feeding  and expressed  breast milk  

C. Expressed breast milk 

D. Expressed breast milk and IV fluid  

9. Time of last feed 

A. Less than 15 mins 

B. 15 mins – 30 mins 

C. 30  mins -1 hr before 

D. More than  1 hour    

10. Length of hospitalization 

A. 1-3 days 

B. 4-6 days 

C. 7-10 days 

D. > 10 days 

11. Position of the child during heel prick 

A. Lying position 

B. Mothers lap 
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APPENDIX - VII 

Research tool – English 

 

SECTION B 

NEONATAL INFANT PAIN SCALE 

Pain assessment 

Parameters 
Clinical 

Findings 
Score 

Newborn 

finding 

(tick  ) 

Score 

Awarded 

Facial expression  Relaxed muscle 0   

 Grimace  1   

Cry No cry 0   

 Whimper 1   

 Vigorous cry 2   

Breathing pattern Relaxed  0   

 Change in breathing 1   

Arms Relaxed/restrained 0   

 Flexed/extended 1   

 Legs Relaxed/restrained 0   

 Flexed/extended 1   

State of arousal Sleeping/awake  0   

 Fussy 1   

 

Score interpretation: 

Score Interpretation: 

0-2  No pain - Mild pain   

3-4  Mild - Moderate pain 

5-7 Severe pain 
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APPENDIX - VIII 

Research tool –Tamil 

1. குழந்தையின் வயது 

   அ). 1-7 நாட்கள் 

   ஆ)8-14 நாட்கள் 

   இ)15-22 நாட்கள் 

   ஈ)23-28 நாட்கள் 

   2. குழந்தையின் பாலினம் 

   அ). ஆண் 

   ஆ) பெண் 

   3. குழந்தையின் எதை 

   அ). 2.5- 3 கில ா கிராம் 

   ஆ) 3-3.5 கில ா கிராம் 

   இ ) 3.5-4 கில ா கிராம் 

   ஈ)  >4 கில ா கிராம் 

4. குழந்தை பிரசவித்ை முதை 

   அ). சுகப்ெிரசவம் 

   ஆ) அறுவவ முவை 

   இ   கிடுக்கி வழி மகப்லெறு  

   ஈ)   அழுத்தம் மூ ம்  மகப்லெறு 

5.  குழந்தை பிைப்பின் பபாழுது  கர்ப்ப காலம்  

    அ). 35-36 வாரங்கள் 

    ஆ) 37-38  வாரங்கள்  

    இ  39-40 வாரங்கள் 

    ஈ)  > 40 வாரங்கள் 
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6.  குழந்தை பிைந்ை 5 வது நிமிை APGAR மைிப்பு  

அ). < 3 

ஆ) 4-6 

இ ) 7-10 

ஈ. ) தகவல் இல்வ  

7. பச்சிளங்குழந்தை ைவீிர சிகிச்தச பிரிவில்  குழந்தை அனுமைிக்கப்பட்டு 

இருக்கும் பிரிவு 

அ). ெிரிவு -I 

ஆ) ெிரிவு - II 

8. குழந்தைக்கு உணவு புகட்டும் முதை 

அ). லநரடி தாய்ப்ொல் முவை 

ஆ)  லநரடி தாய்ப்ொல் முவை மற்றும் ெயீ்ச்சிய தாய்ப்ொல் 

இ  ) ெயீ்ச்சிய தாய்ப்ொல் மட்டும் 

ஈ) ெயீ்ச்சிய தாய்ப்ொல் மற்றும் நரம்புவழி நீர் ஆகாரம் 

9. குழந்தைக்கு கதைசியாக உணவு புகட்டிய  நநரம் 

அ). 15 நிமிடத்திற்கும் குவைவாக 

ஆ)  15 நிமிடங்கள் -30 நிமிடங்கள் 

இ  ) 30 நிமிடங்கள் -  1 மணி லநரத்திற்குள் 

ஈ) 1 மணி லநரத்திற்கு லமல் 

10. குழந்தை மருத்துவத்துவமதனயில் அனுமைிக்கப்பட்ை காலம் 

அ). 1-3 நாட்கள் 

ஆ)  4-6 நாட்கள் 

இ ) 7-10  நாட்கள் 

ஈ) >10 நாட்கள் 

11. பாைத்ைில் இரத்ை நசகரிப்பின் பபாழுது குழந்தை இருக்கும்  நிதல 

அ)  ெடுத்த நிவ யில் இருத்தல் 

ஆ)   குழந்வத தாயின் மடியில் இருத்தல் 
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APPENDIX - IX 

வலி மைிப்பீடு 

அளவுருக்கள் கண்டுபிடிக்கபட்ைதவ அளவடீு குழந்தையின் 

அளவு 

 முகபாவதன தளர்வான தவச 0  

 முக சுழிப்பு 1  

அழுதக அழுவக இல் ா நிவ  0  

 சினுங்கள் 1  

 தீவிர அழுவக 2  

சுவாச ைன்தம சாதாரண நிவ  0  

 சுவாச தன்வமயில் 
மாற்ைம் 

1  

தககள் தளர்வான/கட்டுப்ெடுத்திய 0  

 மடக்கிய /நீட்டிய நிவ  1  

கால்கள் தளர்வான/கட்டுப்ெடுத்திய 0  

 மடக்கிய /நீட்டிய நிவ  1  

விழித்ைிருக்கும் 
நிதல 

தூங்கிய/ விழித்திருக்கும் 
நிவ  

0  

 கவவ யற்ை நிவ  1  

 

அளவடீு விளக்கம் 

அளவடீு 

 

விளக்கம் 

0-2 குவைவான வ ி 

3-4 மிதமான வ ி 

5-7 கடுவமயான வ ி  
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English Editing Certificate 
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RESPONSE DURING HEEL PRICK  AMONG NEWBORN AT NICU, 
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