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Outpatient Clinic and Neonatal Intensive Care Unit
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Abstract

Introduction: The most important purpose in neonatal pain
management is to minimize the pain felt by newborns and to help
the newborn cope with pain. This study planned to examine the
effects of two non-pharmacological methods, using pacifiers or
maternal holding, on neonates’ pain admitted to the outpatient
clinic (OC) and hospitalized in the Neonatal Intensive Care Unit
(NICU).

Material and Method: Ninety newborns (30 used pacifier, 30
maternal holding,30 control) who applied to the OC and 60
newborns (30 used pacifiers, 30 control) admitted to the NICU
were prospectively included in this study. The Neonatal Infant
Pain Scale (NIPS) was used to evaluate behavioral responses to
pain perception. Physiological parameters of newborns and their
duration of crying were also evaluated.

Results: When the NIPS scores were analyzed in OC group during
and after the procedure, the lowest score was found in the group
using pacifiers (p<0.001). As for the NICU patients, both during
and after the procedure, NIPS scores were found to be significantly
lower in the pacifier users (p<0.001). It was observed that giving
pacifiers and maternal holding had positive effects on physiological
parameters and duration of crying in OC patients (p<0.05). No
significant difference in the NIPS score was found between OC and
NICU group.

Conclusion: This study showed that giving pacifiers and maternal
holding during the procedure of blood sampling decreased the
NIPS score, restored the changes in physiological parameters and
decreased the duration of crying.
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Oz

Amac: Yenidogan agr yonetiminde en énemli amag, yenidoganlarin
hissettigi agriyr en aza indirmek ve yenidoganin agri ile bas etmesine
yardim etmektir. Bu calismada non-farmakolojik yontemlerden
emzik verme ve anne kucaginin yenidoganda agri tzerine etkilerini
incelemek amaglandi.

Gereg ve Yontem: Saglam cocuk poliklinigine ayaktan basvuran 90
yenidogan (30 emzik, 30 anne kucagdi, 30 kontrol) ve ayni dénemde
yenidogan yogun bakim Unitesinde(YYBU) yatarak izlenen 60
yenidogan (30 emzik, 30 kontrol) calismaya dahil edildi. Agriya
davranissal yanitlar degerlendirmede Yenidogan Bebek Agr Olcedi
(NIPS) kullanildi. Ayrica yenidoganlarin fizyolojik parametreleri ile
aglama sureleri de degerlendirildi.

Bulgular: Saglam cocuk grubunda NIPS skoru islem sirasinda ve
sonrasinda degerlendirildiginde emzik verilen grupta en dusuk
bulundu (p<0,001).YYBU grubunda islem sirasinda ve sonrasinda NIPS
skorunun emzik verilen grupta anlamli olarak distk oldugu saptandi
(p<0,001). Emzik verilen grupta daha belirgin olmak lzere emzik
verme ve anne kucaginin fizyolojik parametreler ve aglama sureleri
Uzerine olumlu etkileri oldugu gorildi (p<0,05). Saglam cocuk ve
YYBU grubu arasinda NIPS skorunda anlamli bir fark bulunmadi.

Sonug: Calismamizdayenidoganaagriliislem sirasinda emzik vermenin
ve anne kucagiin NIPS skorunu azalttig, fizyolojik parametrelerdeki
degisimi duzelttigi ve aglama stresini azalttigi gorulda.

Anahtar Sozciikler: Yenidoganda agri, NIPS, emzik verme, anne kucadi
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INTRODUCTION

One of the most important points in the evaluation of pain
is that all attempts causing pain in adults will also cause pain
in newborns. Studies have shown that newborns perceive
and react to pain even during intrauterine period.' In the
literature, it has been reported that a large number of painful
interventions may adversely affect the clinical course of
newborns, their behavior, the development of their brains and
senses, the adaptation to the external world and the family-
baby interaction.””

It is accepted that the conditions causing pain are manifested
by negative behavioral, physiological and metabolic
responses.*>® Because of the lack of verbal communication
with newborns, pain can be assessed by behavioral and
physiological responses. Behavioral responses include
crying, facial expressions, breathing patterns, hand and leg
movements, wakefulness whereas physiological responses are
heart rate, respiration, blood pressure, body temperature and
oxygen saturation. Among these, the most obvious response
is crying.®?

Pain  management in newborns can be achieved by
pharmacological and non-pharmacological methods.®'"*
I The drugs used as pharmacological methods are limited
due to side effects that may occur in the newborn. Therefore,
there has been an increased interest in non-pharmacological
methods recently. These methods include position change,
oral sucrose administration, mathernal holding, breastfeeding,
reducing environmental stimulant, rocking, music and
touching.>1119

In the intensive care units newborns have to face off numerous
stressful or painful diagnostic and therapeutic procedures and
uncomfortable interventions. Cumulative early life painful
and stressful experiences, during critical neurodevelopmental
windows is one of the major unsolved issues of neonatal
intensive care.* In the other hand, infant isolation and
parental separation can effect the response of painful stimuli
in the NICU. Also in outpatient clinics (OC) newborns have
to face off painful procedures. There are a lot of studies that
investigate the the effects of pharmacological and non-
pharmacological methods during painful procedures in the
NICU.B" Is the perception of pain same among newborns
admitted to the OC and hospitalized in the NICU? This is an
important issue that needs to be clarified.

This study planned to examine the effects of two non-
pharmacological methods, using pacifiers or maternal
holding, on neonates’ pain. Another purpose of this study was
to evaluate the differences in the perception of pain among
newborns admitted to the outpatient clinic and hospitalized
in the NICU. This was the first study that compared pain
responses of newborns who applied to the outpatient clinic
and hospitalized newborns at NICU and simultaneously
assessing respiratory rate and oxygen saturation.

MATERIAL AND METHOD

A total of 90 newborns who were admitted to the Outpatient
Clinic of Our Hospital, between September 2016 and June
2017, were included in the study, and 60 newborns who were
hospitalized in the NICU during the same period. The newborns
in Outpatient Clinic were randomly divided into three groups
during blood sampling, each consisting of 30 newborns, as
a pacifier, maternal holding (mother's lap and skin-to-skin
contact) and the control group (without the use of a pain relief
method in a supine position). The newborns in the NICU were
randomly divided into two groups of 30 neonates during blood
sampling, as a pacifier and control group (without the use of a
pain relief method in a supine position).

This study groups included the newborns who were born
between 37-41 weeks of gestation, aged less than 30 days
postnatally, and who underwent blood sampling from the
back of hand at a one try by venous route were included in the
study. Patients with central nervous system disease, who are
intubated, who are using antiepileptic and anesthetic drugs or
history of such use, with major congenital anomalies and for
whom family consent could not be obtained were not included
in the study.

Our study was performed receiving the approval consent by the
local ethics committee of our hospital, with the consent dated
28.09.2016 and NO.0657. Written consent was obtained from
the families for their participation in the study. All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

The recorded data included: patient’s age (day), gestational
age (week), gender, anthropometric measurements (weight
at birth, length at birth, head circumference at birth,
actual weight), reason for blood sampling, type of delivery
(Normal Spontaneous Vaginal Delivery, Caesarean Section),
hospitalization time (day), hospitalization date (day / month
/ year), physiological changes before/during/after (2 minutes
later) blood sampling, duration of procedure, duration of
crying and their NIPS scores.

In this study, the blood sampling procedure in the Outpatient
Clinic was performed by a same nurse. Likewise, in the NICU,
blood was collected by an another nurse. All patients’ NIPS
scores and vital signs were evaluated and recorded by a same
physician at the clinic.

Braun IRT 6020 ThermoScan Thermometer was used to measure
body temperature before and after the blood collection.
The Nihon Kohden BSM-2301K bedside monitor was used
to evaluate the changes in oxygen saturation and heart rate
before, during and after the blood collection. 21G x 1,5 inch
needle was used for blood sampling from the newborns in our
hospital.

Behavioral responses of the newborn to pain were evaluated
with the Neonatal Infant Pain Scale (NIPS). It is a test that
evaluates behavioral responses to painful procedures in
preterm and term babies.'? The Scale consists of 6 behavioral
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sections, including facial expressions, crying, breathing, arm
and leg movements, and alertness. While 2 different points (0-1
points) are given for other behaviors except crying, 3 different
points (0-1-2) are given for crying. Total score ranges from 0
to 7. High scores indicate that the severity of pain increases.
Physiological changes, processing time and duration of
crying were synchronously recorded before- during- after the
procedure.

SPSS 20.0 for Windows was used for data coding and statistical
analysis. This analysis included Pearson's Chi-Square test for the
categorical variables, Student-T test for the significance of the
difference in mean values between two independent groups
with parametric distribution, One Way Anova test for the
significance of the difference among more than two groups in
terms of average values. Post-hoc tests were performed on the
statistically significant results obtained from One Way Anova
test.

RESULTS

Two patient groups 90 patients who were admitted to the
Outpatient Clinic and 60 patients in the NICU were included
in this study. There was no significant difference between the
two groups in terms of gestation week, birth weight, length at
birth , head circumference, actual weight, gender and delivery
type (p>0.05). Mean age of blood sampling was 6.5+5.0 days in
the outpatient children group and 3.4+2.9 days in the intensive
care group (p<0.05).

In the Outpatient Clinic, NIPS scores were significantly different
in three groups during the procedure: the lowest score was
obtained in the pacifier group, while the highest score was
found in the control group (p<0.001). After the procedure, NIPS
score in the pacifier group was observed significantly lower
than the maternal holding and control groups (p<0.001). There
was no significant difference between the maternal holding
and control groups in terms of NIPS score (p> 0.05) (Table 1).

There was no significant difference among the groups in
terms of heart rate, respiratory rate and oxygen saturation
values before the procedure. During the procedure, increase
in heart rate was significantly different in all three groups

(p<0.001). The increase in heart rate of the pacifier group was
lowest while the highest increase was found in the control
group. After the procedure, there was no significant difference
in the heart rate increase between the maternal holding and
control groups (p>0.05); whereas the increase in heart rate
of the pacifier group was significantly lower than that of the
other two groups (p<0.001). After the procedure, there was
no significant difference between the increase in respiratory
rate of the maternal holding and the pacifier group (p>0.05),
but the increase in respiratory rate of these two groups was
significantly lower than that of the control group (p=0.001).
The oxygen saturation was the highest in the pacifier group
and the lowest in the control group during the procedure
(p<0.001). After the procedure, oxygen saturation was
significantly higher in the pacifier group (p<0.001), but there
was no significant difference between the maternal holding
and control groups (p>0.05) (Table 1).

The duration of crying was significantly different in three
groups (p<0.001). It was the highest in the control group,
while the lowest in the pacifiers group.

In the intensive care group, the NIPS score was significantly
lower in the pacifier group both during and after the procedure
(p<0.0017) (Table 2).

While there was nosignificant differenceinthe heartrate values
in the intensive care group before and after the procedure
(p=0.071, p=0.053), increase in heart rate was significantly
lower in the pacifier group during the procedure (p<0.001).
There was no significant difference in respiratory rate in the
intensive care group before the procedure (p=0,628), but
increase in respiratory rate was significantly lower in the
pacifier group after the procedure (p=0,004). While oxygen
saturation was significantly higher in the control group in the
intensive care group before the procedure (p=0.022), it was
significantly higher in the pacifier group during the procedure
(p<0.001). There was no significant difference in oxygen
saturation values between the groups after the procedure
(p=0.214) (Table 2).

In the intensive care group the duration of crying in those
who used a pacifier was significantly lower than it was in the
control group (p<0.001).

Table 1. Changes in NIPS score and physiological values in outpatient clinic group

Pacifier (n=30)

Maternal Holding (n=30) Control (n=30)

p*
M£SD M+SD M£SD
NIPS. during procedure 2.0£2.0 5.6%1.1 6.5+0.5 <0.001
NIPS. after procedure 0.3+0.8 23+1.8 3.1£1.6 <0.001
Heart rate before procedure (beat/mn) 131.8+6.7 133.249.8 129.3+7.0 0.166
Heart rate during procedure (beat/mn) 138.6+6.9 157.1£11.8 165.3+9.7 <0.001
Heart rate after procedure (beat/mn) 134.6+7.5 143.9+9.0 143.3+7.6 <0.001
Respiratory rate before procedure 34.8+3.3 34.1£3.1 35.2+3.8 0.450
Respiratory rate after procedure 35.7£3.9 36.8+4.5 39.8+4.4 0.001
SpO:2 before procedure (%) 97.8+0.3 98.0+1.0 97.6+0.9 0.264
SpO2 during procedure (%) 96.4+1.0 93.7+2.2 92.2+2.3 <0.001
SpO: after procedure (%) 97.4+0.8 96.1+1.8 95.4+1.6 <0.001

M=SD: Meanzstandard deviation, mn: minute, SpOz: oxygen saturation, NIPS: Neonatal Infant Pain Scale, *: One Way Anova test, p<0.05 was considered statistically significant
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Table 2. Changes in NIPS score and physiological values in intensive care

group

Pacifier Control

(n=30) (n=30) p*

M+SD M+SD
NIPS during procedure 24+1.7 6.2+1.0 0.001
NIPS after procedure 0.6+0.8 34+1.8  <0.001
Heart rate before procedure (beat/mn) 139.1+17.0 131.4+£15.0 0.071
Heart rate during procedure (beat/mn) 145.4+17.1 162.7£13.8 <0.001
Heart rate after procedure (beat/mn) 139.8+15.1 147.8+16.0 0.053
Respiratory rate before procedure 37.3+4.6 38.2+85  0.628
Respiratory rate after procedure 38.345.1 44.1+8.1 0.004
SpO:2 before procedure (%) 96.7+2.2 97.8+1.1 0.022
SpO:2 during procedure (%) 94.8+2.4 92.1429 <0.001
SpO:2 after procedure (%) 95.8+2.2 95.0+2.6 0.214

M+SD: Meanzstandard deviation, mn: minute, SpOz2: oxygen saturation, NIPS: Neonatal Infant Pain
Scale, *: Student t Test, p<0.05 was considered statistically significant

During and after the procedure, no significant difference
in the NIPS was found between the pacifiers group in
outpatient and intensive care group (in order of p=0.734,
p=0.218) (Table 3).

Table 3. Changes in NIPS scores between the pacifiers group in outpatient

clinic and in the intensive care groups

Outpatient clinic
pacifier group

Intensive care
pacifier group

(n=30) (n=30) P
M+SD M+SD
NIPS during procedure 2.61+2.0 24+1.7 0.734
NIPS after procedure 0.3+0.8 0.6+0.8 0.218

MzSD: Meanzstandard deviation, NIPS: Neonatal Infant Pain Scale, *: Student t test, p<0.05 was
considered statistically significant

There were no significant differences in the increase in heart
rate, increase in respiratory rate and oxygen saturation values
between the groups of patients who were given pacifiers in
the outpatient clinic and neonatal intensive care groups.

DISCUSSION

Many painful medical interventions are often used for
newborns who need treatment and care especially in NICU.
Newborns whose pain is controlled can have a stronger
immune system, shorter hospital stay, and increased growth
rates.>€l

Reduction of pain by a pacifier can be achieved with the help
of sucking reflex and sense of touch. It is reported that the
feeling that babies receive with sucking is a superior feeling
and sucking a pacifier is a satisfying feeling in a child, causing
distraction from the pain. Therefore, using pacifiers in children
younger than three months is effective and easy to use for
reducing pain.'>19

Akdovan evaluated the behavioral response and physiological
changes in pain with NIPS before, during and after taking a
heel blood sample, by separating newborns into three groups
of 30 patients (pacifier, holding in arms, control). As a result of
the study, the NIPS score was significantly lower in the pacifier

group compared to the holding in arms and the control group,
while there was no significant difference in the NIPS score in
the holding in arms and control groups.'® In our study, in
accordance with this study the use of pacifiers significantly
reduced the NIPS score in both OC and NICU patients.

Campos carried out a study on 60 newborns that examined
the effect of rocking and pacifiers on decreasing the pain
stress while taking a heel blood sample. He found out that
pacifiers significantly decreased the changes in heart rate
in comparison to rockings. In our study, similar to Campos's,
it was seen that giving a pacifier to newborns during the
painful procedure had positive effects on increased heart rate
compared to the control group and it was found statistically
significant.l'3

Liaw et al. studied the effect of using pacifiers or sucrose on
physiological parameters in newborns who were vaccinated
against hepatitis.'” The study included 165 newborns and the
newborns were divided into 3 groups as pacifier, sucrose and
control group. At the end of the study, they found that the
increase in heart rate and respiratory rate were significantly
lower in both groups compared to the control group. As
a result of this study, Liaw et al. suggested using of sucrose
or a pacifier in a newborn during the painful interventional
procedure. Although the patients evaluated in that study
underwent intramuscular injection method for a painful
procedure, pacifiers had positive effects on heart rate and
respiratory rate compared to control group, which is similar
to our study.

In 2000, Corbo et al. found that nonnutritive sucking had no
effect on respiratory rate or transcutaneous oxygen tension,
but reduced the time of crying and the heart rate increase
during the procedure.™ In our study pacifiers significantly
reduced duration of crying and heart rate, respiratory rate
during and after procedure in OC patients. So we suggest
that pacifier using have positive effects on physiological
parametres.

Although maternal holding is an important intervention that
provides relief, the responses during this procedure should
be observed. Despite the fact that taking the baby on the
maternal holding may reduce the sensitivity to pain, a rigid
holding may cause excessive stimulation of the baby and
hypersensitivity by increasing the basal metabolic rate. In
addition, a slight, inaccurate touch may cause agitation.!'”?

Phillips et al. compared the analgesic effect of breastfeeding,
maternal holding and pacifier in 96 newborns in their
study.® As a result of the study, it was determined that the
breastfeeding group and the pacifier with maternal holding
group were crying less than the only pacifier group. Despite
the differences in the methods, in our study it was observed
that the maternal holding had a positive effect on the duration
of crying and physiological parametres.

The environment of NICU is stressful for babies. Separation

from parents and experiencing recurrent pain constitutes
the most important stressful events. Since babies followed
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up in intensive care will be candidates for chronic pain in
the future. However it is thought that the pain threshold of
patients admitted to the outpatient clinic and intensive care
patients may be different. So in this study, patients who were
admitted to Outpatient Clinic and patients who were in NICU
were compared in terms of the differences in the perception
of pain in the newborns, but no statistically significant data
were obtained. In our study mean age of blood sampling was
earlier in the intensive care group. The NIPS score differences
may not have been found between the two groups; as the
NICU group have not been exposed to reccurrent painful
procedure.

In this study, according to the institutional rules and conditions
maternal holding group was not possible taken in the NICU. In
addition, the fact that the mothers of newborns in the NICU
could not be reached at any time was effective in taking this
decision. This is one of the limitations of our study. We couldn’t
adressed the reason for admission to the hospital and reason
for blood sampling. This is another limitation of our study.

CONCLUSION

We found that pacifiers helped to reduce the NIPS score,
restored the changes in physiological parameters and
decreasedtheduration of cryingduring the painful procedures.
In addition, we found that the maternal holding reduced the
NIPS score, restored the change in physiological parameters
and decreased duration of crying, though not as much as a
pacifier. The maternal holding, though not as effective as a
pacifier, can be applied with the pacifier or alone if the doctor
or the parents do not want the use of the pacifier. On the basis
of all these, it shall be beneficial to give a pacifier to all infants
who can suck a pacifier during painful procedures.

As seen in our study, pain is not negligible in newborns and
pain level should be determined by using pain scale during
interventional procedures to be applied to newborns. Each
unit should establish a care plan with non-pharmacological
and pharmacological methods, and necessary interventions
should be made to reduce pain. Correct pain management
will support the development of infants and reduce stress
symptoms.
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