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ABSTRACT

Background: Premature infants are particularly vulnerable to stress and pain due to the multiple procedures they
undergo in the NICU during a critical phase of brain development. Their heightened sensitivity to tactile stimuli
increases the risk of negative effects from frequent medical interventions. Acute pain can have both immediate and
long-term neurodevelopmental consequences. This study aimed to assess the impact of breast milk feeding on pain
levels during the heel stick procedure in late preterm neonates in selected hospitals of Greater Noida.

Methods: A randomized clinical trial compared pain levels in late preterm neonates undergoing a heel stick, with one
group receiving breast milk feeding prior to the procedure (n=64) and the other group not (n=64). Pain was assessed
using the premature infant pain profile (PIPP) at baseline, 5 minutes and 15 minutes after the procedure.

Results: Among 64 late preterm neonates who did not receive breast milk, 79.7% experienced no to minimal pain and
20.3% had minimal to moderate pain, with none experiencing severe pain. In the breast milk feeding group, all 64
neonates reported no to minimal pain during the procedure. 15 minutes post-procedure, the control group reported
higher pain (2) than the experimental group (2), with a significant difference (p<0.001).

Conclusions: Breast milk feeding is effective in reducing pain during the heel stick procedure in late preterm
neonates. This method is a cost-effective and non-pharmacological approach that can be readily adopted to alleviate
procedural pain in this vulnerable population.

Keywords: Breast milk, Olfactory and gustatory interventions, Preterm neonates, Pain, Behavioral response, Heel
prick

INTRODUCTION study of pain (IASP) defines pain as "an unpleasant

sensory and emotional experience associated with actual
"Babies are like little suns that, in a magical way, bring or potential tissue damage or described in terms of such
warmth, happiness and light into our lives." Kartini damage.! Premature and ill infants often endure
Diapari Oengider. The international association for the numerous painful procedures during their hospital stay. In
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neonatal intensive care units (NICUs), neonates
frequently face pain and discomfort due to various
iatrogenic procedures, such as blood draws, bilirubin
tests, venepuncture and vitamin K injections.?
Hospitalized neonates typically experience between 10 to
14 painful procedures per day, with as many as 53
procedures recorded in the first two weeks of life.
Preterm infants are particularly sensitive to pain and
stress from these procedures, which can lead to negative
outcomes, including poor neurological development and
abnormal pain responses later in life. Research
increasingly shows that pain and stress during this critical
developmental period can impact the immature brain,
potentially affecting neurodevelopment and stress-related
behaviors.>®

Neonates in intensive care units typically undergo an
average of 16 painful procedures per day, with 79% of
these procedures performed without specific analgesia.
These infants exhibit physiological, hormonal, metabolic
and behavioral responses to invasive procedures that are
more intense than those observed in adults. Inadequately
managed pain during early life can have both immediate
and long-term detrimental effects on neonates.®1°

Heels stick procedures are common for obtaining blood
samples for tests such as random blood sugar and
bilirubin levels. However, it is impractical to administer
potent medicinal analgesia for routine therapeutic and
diagnostic procedures. Therefore, it is crucial to explore
non-pharmacological methods to alleviate procedural
pain in neonates. Techniques such as kangaroo mother
care, breastfeeding, soft music, skin-to-skin contact and
cuddling can help reduce stress during painful
procedures. Among these, breastfeeding stands out as a
convenient, cost-effective and time-efficient method that
requires minimal skill. 112

Early experiences with pain can lead to altered pain
responses later in infancy, making accurate assessment
and effective pain management essential. Healthcare
professionals are responsible for implementing these pain
management strategies in hospital settings. Despite this,
there is a limited body of research on the effectiveness of
breastfeeding in reducing pain perception among preterm
neonates. This highlights the need for further studies on
pain management in late preterm infants, prompting the
researcher to undertake this study. 34

To assess the effect of breast milk feeding on pain during
heel stick procedure among late preterm neonates. To
identify the association of the pain with socio-
demographic factors in late preterm neonates.
METHODS

Research approach

For the current study, quantitative approach had been
adopted

Research design

The research design adopted for the present study was
randomized clinical trial.

R= Randomization, E= Experiment group, C= Control
group, X= Provision of breast milk feeding before heel
stick procedure, O= Assessment of pain score with
premature infant pain profile

Research setting

The study was conducted in postnatal ward & NICU of
Hospitals of Greater Noida.

Study population

The study population was all late preterm neonates who
were admitted in postnatal ward & NICU, Hospitals of
Greater Noida.

Sample

The sample consisted of 128 preterm neonates.*®
Sampling technique

Sampling method for the study is random sampling.
Sample size calculation

The sample of this study n= 64 in each group. The sample
size estimated with an expected mean difference in the
level of pain between the study groups as 2 and standard
deviation of 4 at 5% level of significance and 80%
power.

Inclusion criteria

Preterm neonates admitted in NICU and post-natal ward,
Hospitals of Greater Noida. Preterm neonates of 34-36
weeks of gestational age.

Exclusion criteria

Preterm neonates who were sick. Preterm neonates with
major congenital malformation.

Description of data collection instrument

The data collection instrument consisted of two sections.
Section A: clinical characteristics

Dealt with clinical characteristics of late preterm
neonates. It included five variables age, gender of the

baby, gestational age, birth weight, Apgar score of the
baby at 5 min.%
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Section B: premature infant pain profile

The premature infant pain profile was developed by
Stevens B, Johnston C, Petryshen P, Taddio A in 1996.
The indicators were gestational age, behavioural state,
heart rate, oxygen saturation and facial actions. The
indicator, facial actions had three component such as
brow bulge, eye squeeze and naso labial furrow.

Scoring and interpretation of instrument
Section A

No scoring for clinical characteristics.
Section B

In premature infant pain profile, there were 7 indicators.
Each indicator is scored from 0-3. Total minimum score
of PIPP is 0. Total maximum score of PIPP is 21
premature infant pain profile interpretation is as, score 0-
6, minimal or no pain, score 7-12, slight to moderate
pain, score >12, severe pain

Validity

The tool (Premature Infant Pain Profile) used in the study
was a standardized tool. Content validity of the tool was
established from subject experts in the medical and
nursing field.?

Reliability

The reliability of the tool was established by inter rater
reliability. The tool was found to be reliable (r=0.85).

Description of intervention

Late preterm neonates were assigned to experimental
group and control group randomly. Clinical
characteristics such as age, gender, gestational age, birth
weight and APGAR score were collected from the patient
case sheet for both control and interventional groups. For
the neonates in the control group, PIPP assessment had
done 15 minutes before heel stick and repeated 5 and 15
minutes after the procedure. For the neonates in the
experimental group, baseline pain assessment had done
15 minutes before heel stick procedure. Direct breast
milk feeding or Paladai feed of 5 ml expressed breast
milk of own mother provided 5 minutes before heel stick
procedure. Pain score assessed 5 minutes and 15 minutes
after the heel stick procedure using Premature Infant Pain
Profile (PIPP).

Ethical consideration

Ethical clearance was obtained from the Institute Ethical
Committee and human studies of Sharda University.
Consent obtained from the parents prior to the data
collection by the investigator. Assurance was given to the

parents regarding the confidentiality and anonymity of
study subjects.

RESULTS
Pilot study

A pilot study was conducted among 7 late preterm
neonates each in 22 experimental and control groups, in
Neonatal Intensive Care Unit, Hospitals of Greater
Noida. The feasibility of the intervention ensured through
the pilot study. Investigator found that the tool was
reliable. No modifications were however required after
the pilot study.

Data collection procedure

The investigator introduced themselves to the mothers of
late preterm neonates. Brief description of the study was
given to them. It was assured that all data will be strictly
confidential and will be used only for the study purpose
and consent was taken. Late preterm neonates of 34-36
weeks of gestation were assigned to experimental group
and control group randomly. Clinical characteristics such
as age, gender, gestational age, birth weight and APGAR
score were collected from the patient case sheet for both
control and experimental groups. The heel prick was
performed by a person not involved in the study with the
use of 26-gauge needle.

For the neonates in the control group, PIPP assessment
had done 15 minutes before heel stick and repeated 5 and
15 minutes after the procedure. For the neonates in the
experimental group, baseline pain assessment had done
15 minutes before heel stick procedure. Direct breast
milk feeding or Paladai feed of 5 ml expressed breast
milk of own mother provided 5 minutes before heel stick
procedure. Pain score assessed using Premature Infant
Pain Profile (PIPP) 5 minutes and 15 minutes after the
heel stick procedure.?

Plan for data analysis

Both descriptive and inferential statistics were used to
analyze the data. The distribution of categorical variables
such as gestational age, Apgar score, birth weight, age
and gender had been expressed in terms of frequency and
percentage. The distribution of discrete or continues
variables such as pain had been expressed in terms of
medina with interquartile range.

The effect of intervention on pain had been interpreted
out by using Mann Whitney u test. The association of
level of pain with categorical variables mentioned above
had been carried out using Pearson chi-square test. Data
analysis was performed in SPSS version 20. All the
statistical analysis had been carried out at 5% level of
significance.?*
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Analysis and findings

Data was collected from 128 late preterm neonates who
have admitted in postnatal ward and neonatal intensive
care unit, regarding the “Effect of breast milk feeding on
pain during heel stick procedure among late preterm
neonates”. All statistical analysis were carried out at 5%
level of significance.

Organization of study findings

The findings are arranged in the following sections.
Section |

Demographic characteristics of late preterm neonates

The Table 1 illustrates the demographic characteristics of
the late preterm neonates. Among the 128 study
participants, 73 (57%) were males and 55 (43%) were
females. Majority of the late preterm neonates 48
(37.5%), 46 (35.5%) were born in a gestational age of 34
weeks+6 days and 35 weeks+6 days respectively.

Section 11

Effect of breast milk feeding on pain during heel stick
procedure.

The given Tables represent that 64 (100%) late pre term
neonates had no pain to minimal pain 15 minutes before
the procedure. 5 minutes after heel stick procedure 51
(79.7%) experienced no pain to minimal pain, whereas 13

(20.3%) had minimal to moderate pain. 100% of the late
preterm neonates experienced no pain to minimal pain 15
minutes after the procedure.

The above Table delineates that 15 minute before the heel
stick procedure and 5 minutes and 15 minutes after the
procedure, 64 (100%) of the late preterm neonates
experienced only no pain to minimal pain. No single
subject experienced minimal to moderate pain.

The Table 4 represented the comparison of median pain
scores between control group and experimental group, 15
minutes before and 5 minutes and 15 minutes after heel
stick procedure showed that 15 minutes before heel stick
procedure median pain score in control group and
experimental group were 1 (1, 1) and 1 (0.5, 1)
respectively with a statistical significance of 0.864.

5 minutes after heel stick procedure in control group
median pain score was 6 (5, 6), whereas in experimental
group median pain score was 3 (2, 4) with a statistical
significance of <0.001.

15 minutes after heel stick procedure in control group and
experimental group median pain scores were 2 (2, 3) and
2 (1, 2) respectively with a statistical significance
0f<0.001.

Section 111
The Table 5 depicted that there was no significant

association between the level of pain and clinical
characteristics.

Table 1: Clinical characteristics of late preterm neonates n=128.

Variables Frequenc
Gender

Male 73
Female 55
Gestational age

34 weeks+6 days 48
35 weeks+6 days 46
36 weeks+6 days 34
Age in days

0 3

1 59
2 39
3 14
4 days or more 13
Birth weight

1-2.499 kg 120
>=2.50 kg 8
APGAR

Score 8 2

9 126

%

57.0
43.0

37.5
35.9
26.6

2.3

46.1
30.5
10.9
10.2

93.8
6.3

1.6
98.4
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Table 2: Level of pain among late preterm neonates during heel stick procedure in control group n=64.

| Categories Frequency (No) (%) Frequency (No) Frequency (No) (%)
No pain to minimal pain 64 100 51 79.7 64 100
Minimal to moderate pain 0 0 13 20.3 0 0
Severe pain 0 0 0 0 0 0

Table 3: Level of pain among late preterm neonates in experimental group.

15 min (before) 5 min (after) 15 min (after)

Frequency (No) (%) Frequency (No) (%) Frequency (No) (%)
No pain to minimal pain 64 100 64 100 64 100
Minimal to moderate pain 0 0 0 0 0 0

Table 4: Comparison of median pain scores between control group and experimental group.

Control group ~ Experimental group

Parameter P value

Interquartile range Median Interquartile range

Pz?un score 15 minutes before heel 1 05,1 1 1,1 0.864
stick

Pain score 5 minutes after heel 6 5.6 3 2,4 <0.001
stick

spt?(l:rll score 15 minutes after heel 2 2.3 2 1,2 <0.001

Table 5: Association between level of pain 5 minutes after heel stick procedure and clinical characteristics of late
preterm neonates in control group N=64.

_lLewveloftpan ____ Statistical
Variables No pain to minimal pain Minimal pain to moderate pain significance (P
Frequency (No) (%0) Frequency (No) (%0) value)
Gender
Male 29 82.9 6 17 0.489
Female 22 75.9 7 24.1
Gestational age
34 weeks+6 days 23 76.7 7 23.3 0.086
35 weeks+ 6 days 14 70.0 6 30.0 '
36 weeks+ 6 days 14 1000 O 0.0
Birth weight
1-2.49 49 79.0 13 21.0 0.468
>=2.50 2 1000 O 0.0
DISCUSSION preterm neonates belonged to the age category of 1 day,
whereas only 2.3% were at an age of 0 day. Regarding
A total of 128 late preterm neonates were included in the Apgar score 126 (98.4%) of the participants had a score
study (64 in each group). The study findings are as of 9. The first objective of the study was to assess the
follows. effect of breast milk feeding on pain during heel stick

procedure among late preterm neonates.
Among one hundred and twenty-eight late preterm

neonates 73 (57%) were males, remaining 55 (43%) were Among 64 late preterm neonates during heel stick
females. 37.5% the late preterm neonates born at a procedure without breast milk feeding 51 (79.7%) had no
gestational age of 34 weeks+6 days and 35.9% were at 35 to minimal pain, 13 (20.3%) had minimal to moderate
weeks+6 days. 26.6% of the late preterm neonates were pain. none of the late preterm neonates had experienced
at 36 weeks+6 days. Out of the 128 study participants severe pain. In the breast milk feeding group the total 64
120 (93.8%) had been categorized into a birth weight of (100%) of the study participants experienced only no to
1-2.49 kg. Only 8 (6.3%) were above 2.50 kg. 46.1% late minimal pain which is similar to study done by Shah
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PS12. The comparison of median pain scores between
control group and experimental group, 15 minutes before
and 5 minutes and 15 minutes after heel stick procedure
showed that 15 minutes before heel stick procedure
median pain score in control group and experimental
group were 1 (1, 1) and 1 (0.5, 1) respectively with a
statistical significance of 0.864. 5 minutes after heel stick
procedure in control group median pain score was 6 (5,
6), whereas in experimental group median pain score was
3 (2, 4) with a statistical significance 0f<0.001. 15
minutes after heel stick procedure in control group and
experimental group median pain scores were 2 (2, 3) and
2(1, 2) respectively with a statistical significance
0f<0.001 which is similar to study done by Lin CH, Liaw
JJ.®

Osinaike et al, conducted a prospective clinical trial in
2013 to evaluate the analgesic effect of breastfeeding
during venipuncture. They found that the median pain
score (interquartile range) of the neonates when breastfed
was 1.50 (1-2) and 4.00 (2-6) when not breastfed. The
statistical significance was<0.001.%

Codipietro et al, conducted a randomized control trial in
2008 to compare the efficacy of breastfeeding versus
orally administered sucrose solution in reducing pain
response during blood sampling through heel lance.
Median premature infant pain profile scores were lower
in the breastfeeding group (3.0) than in the sucrose-
solution group (8.5) and the median group difference was
-5.0. The median heart rate increase, oxygen saturation
decreases and duration of first cry for the breastfeeding
group were, respectively, 13.0, -1 and 3 and for sucrose
group were 22, -3 and 21. Median pain score was
significantly different between the groups (p<0.01).%

The second objective was to identify the association of
the pain with socio-demographic factors in late preterm
neonates. The association between the level of pain and
the clinical characteristics of late preterm neonates had
found that there were no significant association between
the clinical characteristics and pain score level in both
breast milk feeding group and non- breast milk feeding
group similar to study done by Bulut et al.?®

Generalizability is limited because of small sample size.
Study is limited to only Greater Noida, Uttar Pradesh.
Only late preterm neonates were enrolled in the study.

CONCLUSION

Breast milk feeding is an effective method of managing
pain in late preterm neonates during heel stick procedure.
Feeding with breast milk before heel stick procedure is a
low-cost intervention that can be effectively used in
children. The present randomized clinical trial was
conducted among 128 late preterm neonates admitted in
neonatal intensive care and postnatal ward of Hospitals of
Greater Noida. The pain was assessed using Premature
infant pain profile (PIPP) 15 minutes before the heel stick

procedure and 5 and 15 minutes after the heel stick
procure. The result proved that the level of pain reduced
with breast milk feeding with a statistical significance of
p<0.001. The level of pain was not associated with the
clinical characteristics.
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