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Abstract

Objective: Pain in neonates can be associated with various risks. So, it seems essential to find a
simple and acceptable method for relieving pain. Pharmacologic agents are not recommended in
neonates for pain relief in minor procedures but nonpharmacologic interventions like Kangaroo Care
(KC) is found to be effective. The objective of this study was to assess the efficacy of KC on
physiologic responses to the pain of an intramuscular injection of vitamin K in term neonates.

Material & Methods: One hundred healthy term neonates were enrolled for this study during 2
months. The inclusion criteria were gestational age 37-42 weeks, normal vaginal delivery, birth
weight 2500-4000 gr, age more than 2 hours and Apgar score more than 7 at 1 minute. They were
randomly assigned to intervention and control groups. In the intervention group, the neonate was held
in KC for 10 minutes before the injection until 3 minutes after injection. In the control group, the
neonate was in the prone position in the isolette. The primary outcome measures were heart rate and
blood oxygen saturation rate before, during and 3 minutes after injection.

Findings: The heart rate during and 3 minutes after injection for neonates given KC were
significantly lower than for neonates in control group (P<0.001). The blood oxygen saturation rate
during and 3 minutes after injection for neonates given KC were significantly higher than for
neonates in control group (P<0.001).

Conclusion: KC given before injection seems to effectively decrease pain from injection. It is a
simple, safe and effective analgesic and should be considered for minor invasive procedures in term
neonates.
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Introduction

The deleterious effects of pain in infants are
fairly well described. They include physiologic
and metabolic effects such as vital sings changes,
alteration in cerebral blood flow, and outpouring
of stress hormones.!")

With pain, an increase in the activation of
sympathetic nerve fibers innervating the heart
causes the sinoatrial node to produce an increase
in the heart rate (HR). Heart rate is low during
restful situations and sleep, and becomes elevated
during periods of activity, stress, and pain >,
the magnitude of the HR change is related to the
intensity and duration of the stimulus !, and to
individual temperaments of the infants'.
Nonetheless, with heel stick, HR generally
increases 18 beats per minute (bpm) in 27 weeks
postmenstrual age infants ! and 9 bpm in 27 to
35 weeks postmenstrual age (PMA) preterm
infants. HR rose 12 and 36 bpm in term infants
78] in response to heel stick. If infants cry and
become agitated with pain, HR increases further.

Oxygen saturation decreases in response to
pain.”'*""*I During episodes of vigorous crying,
oxygenation may increase but oxygen delivery to
cerebral tissues may be compromised ‘even
though the oxygen content of the blood remains
stable.!'"! Preterm infants are usually maintained
at or returned to oxygen saturations that are either
low (88% to 90%), standard (91% to 95%), or
high (95% to 98%)."*) However, with pain,
oxygen saturation drops commonly 3% to 4%
below the infant’s baseline for the duration of the
painful procedurey and may even drop below
88% for sustained periods if analgesics are not

given '
It is impertant to anticipate painful
experiences while child is hospitalized or

receiving medical treatment. Most acute pain
experiences in medical settings can be prevented
or substantially relieved."” The American
academy of pediatrics, in conjunction with the
Canadian paediatric society, and the American
pain society developed policy statement
addressing the need to minimize painful or
stressful  procedures and eliminate pain-
associated suffering.[15’16]

Kangaroo Care (KC) may be an effective
method to blunt pain responses because some of

its components have been found to reduce the
severity of responses to stress. For example,
containment acts to prevent an increase in
behavioral distress and plasma cortisol after a
heel stick !'”), and the presence of maternal heart
beat, a sound can be perceived by the infant as
he/she lies against the maternal chest, prevents
full-term newborns from significantly increasing
serum and salivary cortisol levels after painful
stimulation.!" The vestibular component of
carrying, similar to the gentle stimulation of the
mother’s chest respiratory movements, produces
a comforting effect during painful stimulation!™".
Being in a calm‘and comforted state is suggested
by autonomic . stability observed during
K [2021.22]

Thus;an experimental study was conducted to
measure the-effect of KC on physiologic (heart
rate and oxygen saturation) measures of pain
before, during, and after an intramuscular
injection of vitamin K.

Material & Methods

Following approval by the Ethics Committee of
the University of Welfare and Rehabilitation
Sciences and informed consent from the parents,
data were collected from 100 healthy newborns
delivered at Shariati hospital in Bandar Abbas
City (Iran). Inclusion criteria were birth weight
between 2500 and 4000 grams, age of birth 2 to
24 hours, Apgar Scores of at least 7 at 1 minute,
estimated gestational age of at least 37 weeks,
heart rate between 100 and 160 per minute, blood
0, saturation >95% and no known congenital
anomalies. Exclusion criteria were caesarean
section, administration of a vaccination or any
injection, birth trauma, ill neonate and drug abuse
by the mother in pregnancy. The neonates were
randomly assigned to intervention and control
groups. The number of samples in each group
was 50. Demographic characteristics were
essentially homogenous between the 2 groups
(Table 1). Mean birth weight was 3083.2 grams
(SD= 258.3) and 31422 (SD=2423) in
intervention and control groups respectively.
Data were collected in a quiet room in the
nursery. The infants were brought to a quiet, alert
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state at the start of data collection. Control

infants were wrapped in their receiving blanket

and placed on their side in their respective
bassinets. Mothers, whose infants had been

assigned to receive contact, changed into a

hospital gown that buttoned in front and returned

to their beds that had been adjusted to a 45° angle
to provide a comfortable reclining position. Then
the infant, wearing only a diaper, was then
positioned on the mother so that skin-to-skin
contact was maintained through her open gown.

Two receiving blankets were placed over the

infant’s back. The mothers then were asked to

lock their fingers, place their hands over the
blankets, and apply a slight pressure on their
infant’s back to stabilize the infant for both
procedural ease and to facilitate video recording.

The mothers were requested not to rub their
infant’s head, speak with their neonates, shake
them, or touch them before, during, or after the
injection. At this point, the experimenters left the
room for 10 minutes, so that mother and infant
could settle into a relaxed contact position. On

return, we found infants in both groups to be in a

relaxed and quiet state. So the sequence of phases

was as follows:

1. Placement of pulse oximeter (NTB195) probe
and the heart rate and blood O, saturation
obtained before intervention.

2. Intervention. KC, 10 minutes before injection
until 3 minutes after injection.

3. Procedure. The vastus lateralis muscle was
grasped, swabbed and 0.5 ml vitamin K

injected with a 30 guage needle; pressure at
the site of injection was held with a sterile
gauze. The duration of procedure was 2
minutes. To minimize variability of the
stimulus, the same nurse performed all the
injections.

4. Two minutes before, immediately and 3
minutes post-procedure data collection for
heart rate and blood 0, saturation.

Data were analyzed using SPSS for Windows.

Independent-t, Mann-Whitney and Chi-square

tests were used for analysis. Kolmogrov-Smirnov

test was used to check-normality of distributions.

Findings

One-hundred neonates were randomized during a
2-month observation period; similar demographic
characteristics were demonstrated between the
two groups (Table 1). Number of females in the
intervention and control group was 28 (56%).
The heart rate distribution before, during and
after injection was normal in 2 groups (Table 2).

There was no significant difference in mean
heart rate before injection (P=0.4), but during
(P<0.001), and after (P<0.001) injection between
the 2 groups (Table 3). There was no significant
difference in the blood oxygen saturation before
(P=0.7), but during (P<0.001), and after
(P<0.001) injection between the 2 groups (Table
3).

Table 1- Comparing mean of background variables in two groups

Variables

Apgar Intervention (n=50) 8.6 (0.6) 51.74 1188.0 06
1 min Control (n=50) 8.6 (0.6) 49.26

Gestational Intervention (n=50) 39.4 (1.4) 52.78 360" _ 0
age (weeks)  Control (n=50) 39.1 (1.4) 48.22 ' '
Birth Intervention (n=50)  3083.2 (258.3) - "

weight (gr)  Control (n=50) 3142.2 (242.3) - 118 %02
Mother age Intervention (n=50) 23.7 (4.8) = a1 98 0.16
v) Control (n=50) 25.0 (4.7) - '

*Mann-Witney  **Independent T-test tStandard Deviation
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Table 2- Heart rate distribution in 2 groups
. Mean (SDt) | Kolmogrov-

Velitetales Heart Rate Smirnov Reaull
Before Injection 130.1 (7.9) 1.03 0.2  Normal

Intervention . L
(n—5(;/) ' During Injection  133.6 (8.0) 1.23 0.09 Normal
Post Injection 131.2 (7.7) 1.20 0.1  Normal
Before Injection 131.6 (7.9) 0.96 0.3  Normal

Control . .

(n=50) During Injection 143.6 (8.0) 1.84 0.002 _
Post Injection 137.7 (7.8) 1.25 0.08 Normal
tStandard Deviation
Discussion [26]

In this work we assessed the efficacy of KC
physiologic responses to the pain of an
intramuscular injection of vitamin K in healthy
term neonates. Based on the results of this study,
there were significant differences in the mean
heart rate and blood oxygen saturation after
minor painful procedure between the KC group
and control group. So we demonstrated that KC
given before intramuscular injection attenuated
the increase in the heart rate and the decrease in
blood oxygen saturation which are associated
with minor painful procedures.

It is of therapeutic relevance to.study pain
therapy for minor painful proceédures that are
performed frequently during. neonatal care
especially intensive care.  Neonates are more
sensitive to cutaneous stimuli than adults ** and
repeated skin punctures affect their subsequent
pain perception ! and “their’ behavioral and

autonomic pain reactions.

Though this study was not designed to address
mechanisms contributing to a reduction in pain
response, 2 other studies, each using the same
methodology but differing in their outcomes,
provide a possible explanation. Mooncey 7 as
well as Modi and Glover’s ¥ studies indicated
that pain responses may be diminished due to
KC's ability to deactivate the hypothalamo-
pituitary-adrenal  axis (HPA) and may
consequently alter pain responses. KC has been
suggested by some to be a form of touch that
promotes the infant's ability to moderate the
effects of painful factors because KC increases
opioid peptide secretion.”?® In animals, non-
noxious stimulation, such as stroking, skin-to-
skin contact, massage, and pleasant warm
temperature, causes a release in oxytocin that
enhances the antinociceptive effects of these
treatments.”"!

Table 3- Comparing means of heart rates and arterial oxygen saturation in 2 groups

Mean Mean Mann-
Heart Rate Saturation
Before Intervention 50 130.1 (7.9) 0.92 04 97.3 (1.4) 0.4 0.7
Injection  control 50 131.6(7.8) ’ ' 97.2 (1.5) ' '
During Intervention 50 133.6 (8.0) E‘&iﬁf o001 9T@ i oo
Injection o : : :
Control 50 143.2(7.5) Whitney) 92.8 (3.1)
Post Intervention 50 131.2(7.7) 415 <0.001 97.1 (0.9) 4710  <0.001
Injection  control 50 137.1(7.8) ' ' 94.3 (3.1) ' '

tStandard Deviation
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The clinical usefulness of 15 minutes of KC
needs to be addressed in future studies too, given
that only 20 minutes of KC has been effective in
deactivating the HPA axis®™ and 30 minutes of
KC has been shown to reduce facial grimacing
and Premature Infant Pain Profile scores.*”! Gray
et al ™ conducted a randomized controlled trial
that compared healthy term neonates, 15 of
whom were given KC for 10 to 15 minutes
before heel stick and remained in KC for the heel
stick, to 15 who were swaddled in their crib
during a heel stick for routine blood sampling.
Heart rate, crying time, and facial grimacing
were recorded for a 2-minute baseline,
throughout the 155 to 159 second blood draw,
and for a 3-minute recovery period. Crying was
reduced by 82%, grimacing by 64%, and heart
rate increased 8 to 10 bpm in the KC group as
compared to 36 to 38 bpm in the swaddled group.
Gray ! followed with a similar study evaluating
the full-term infant’s pain response when heel
stick was conducted as the infant lay in KC
during breast feeding. HR rose 6 beats per minute
during KC heel stick and 29 beats per minute
during cot heel stick.

Repeated use of KC to modify infant pain
raises the question of the possibility that an infant
may make associations between KC and a painful
experience. Animal studies . suggest . that
simultaneous close contact and sucking prevent
activation of afferent pathways to the brain,
preventing  cortical activation and, thus,
associative memory.”*! Also, this.concern has not
been substantiated in studies of older children
being held by .their mothers for surgical
procedures.”*! precautions taken to prevent the
association in older children, such as long periods
of maternal-child contact prior to the painful
procedure and intensification of maternal-infant
contact by holding the infant more firmly and
adding soothing vocalizations and stroking after
the procedure, may be useful with premature
infants, too. Premature infant's tolerance of
simultaneous multisensory input with scrutiny for
signs of physiologic compromise will need to be
established.

Given that nurses have positive attitudes about
relieving pain and use behavioral interventions to
do so % the results reported here will support
KC's implementation for procedural pain.

Conclusion

This study adds one more piece of evidence that
pain responses, measured physiologically, are
significantly reduced in neonates undergoing
intramuscular injection when they are given 10
minutes of KC before the injection and have the
injection performed in KC. Kangaroo care is a
nonpharmacologic intervention to manage
neonate procedural pain that can be implemented
without concern for physiologic compromise in
neonates.
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