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Introduction

Approximately 13% of infants born in Finland require intensive care', during which they are
exposed to numerous pain-inducing diagnostic and therapeutic procedures?*. The most com-
mon procedures include newborn blood spot test, airway suctioning, and insertion of an intra-
venous cannula. Repeated painful procedures without adequate pain relief may cause harmful
short- and long-term effects on the infant’s development®®. Preterm infants are particularly
vulnerable to the adverse effects of pain due to the immaturity of their central nervous system?.
Furthermore, infants are considered a vulnerable patient group, as they are unable to verbally
express their pain®, which may result in their pain being overlooked.

The prevention and management of pain in infants should be a primary objective for all
healthcare professionals®. Non-pharmacological pain management strategies play a pivotal
role in this, as they constitute the foundation of pain management. Evidence demonstrates that
these methods effectively alleviate mild to moderate pain in infants, particularly the pain asso-
ciated with numerous diagnostic and therapeutic procedures during intensive care. Non-phar-
macological interventions are also safe and, unlike pharmacological treatments, are not linked
to adverse effects®. Moreover, parents can participate in the implementation of these strategies
once they have received sufficient support and guidance from healthcare staff'-'2,

There are no standardised guidelines or recommendations in Finland for the implementation
of pain management in infants receiving intensive care. This results in variations in clinical
practice across hospitals, meaning that nursing practices for infant pain differs depending on
the care setting. According to surveys conducted in Finnish neonatal intensive care units,
nurses do not sufficiently utilise non-pharmacological methods in infant pain management.
Deficiencies have also been identified in parental guidance and in involving parents in pain
management'®'4, This NRF Clinical Practice Guideline™ focuses on the effectiveness of non-
pharmacological pain management methods during diagnostic and therapeutic procedures
performed on infants in intensive care.
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Purpose, aim, target group, and key concepts of the
guideline

The purpose of this NRF Clinical Practice Guideline™ is to present the evidence derived from
systematically collected and critically appraised studies and expert statements, as well as the rec-
ommendations based on this evidence that guide the practice of social and healthcare profession-
als regarding the effectiveness of non-pharmacological pain management methods in infants re-
ceiving intensive care. The aim of the guideline is to enhance the competence of healthcare pro-
fessionals in managing short-term procedural pain in infants during intensive care. Furthermore,
the guideline seeks to standardise clinical practices across units caring for infants, thereby ensur-
ing that every infant admitted to intensive care has an equal opportunity to receive evidence-based
pain management through non-pharmacological interventions.

Target groups

This NRF Clinical Practice Guideline™ is intended for all healthcare professionals who care for
infants in intensive care and provide guidance to the parents on the use of non-pharmacological
pain management methods during painful procedures. In addition, the guideline can be applied in
other hospital wards, primary healthcare, and private healthcare services for the management of
procedural pain in infants. Furthermore, it may serve as a reliable source of information in the
education of nurses, public health nurses, midwives, practical nurses, physiotherapists, biomedical
laboratory scientists, and physicians.

Key concepts

In the Neonatal Intensive Care Unit (NICU), preterm infants and those requiring intensive
care shortly after birth are treated. Intensive care units can be categorised into levels |-V
according to the complexity of care provided. In Finland, the most advanced intensive care is
provided in university hospitals's.

An infant is defined as a baby born after 37 weeks of gestation up to one year of age. A
preterm infant refers to a baby born before 37 weeks of gestation'®, while a late preterm
infant is born between 34+0 and 36+6 weeks of gestation. In assessing the development of
preterm infants, the concept of corrected age is used, which is calculated from the expected
date of delivery. Thus, the corrected age of a preterm infant is zero days at the estimated due
date, regardless of the time elapsed since birth?’.

Pain is an unpleasant sensory and emotional experience associated with actual or potential
tissue damage, or a sensation resembling such an experience. Verbal expression is, therefore,
only one way of communicating pain. This means that an infant may experience pain even
though they can express it only through their behaviour'®. Short-term pain refers to pain ex-
perienced by the infant during diagnostic and therapeutic procedures’. The most common
painful procedures in infants include needle puncture and interventions involving the airways,
nose, and mouth?®
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Common pain-inducing procedures for infants in intensive care

A newborn blood spot test is performed to obtain a blood sample from the infant’s heel. A
blood lancet that creates either an incision or a puncture wound (e.g., for rapid glucose meas-
urement) is used to puncture the skin. In infants, the puncture is made on the lateral, curved
area of the heel. Puncturing the centre of the heel is not recommended, as it may cause dam-
age to nerves, tendons, or cartilage. When using a cutting blade, the incision should be made
in the direction of the sole of the foot. The puncture site is warmed with a heater at a maximum
temperature of 40.5 °C for three to ten minutes prior to the procedure, as warming improves
blood flow and sample quality?'.

Venipuncture is performed for blood sampling or for inserting an intravenous cannula for med-
ication and fluid therapy. During venipuncture, the puncture site is stabilised, disinfected, and
pierced with a fine needle. When venipuncture is performed on the limbs, a tourniquet may be
applied to improve vein visibility?2.

A peripherally inserted central venous catheter (PICC) or a central venous catheter
(CVC) is placed in a preterm infant or an infant anticipated to require intravenous medication
or fluid therapy for a prolonged period, typically for several weeks. The catheter is usually
inserted through a vein in the arm or neck (occasionally veins in the head or legs may be used).
The procedure is performed under sterile conditions, and the catheter position is verified by
radiography?3.

A subcutaneous (S.C.) injection allows medication to be administered into the subcutaneous
tissue of an infant. This route is suitable for biological medicines such as vaccines, heparin,
and analgesics. Subcutaneous injections are rarely used in infants due to the associated
pain?.

An intramuscular (I.M.) injection is used to administer medication into the muscle. It is most
commonly employed for the administration of vitamin K, vaccines, antibiotics, hormones, and
analgesics. The choice of this route depends on the absorption and metabolism of the medi-
cation?.

An arterial puncture is performed when inserting an arterial cannula for continuous blood
pressure monitoring and blood sampling. During the procedure, the infant’s arm is stabilised,
the puncture site is disinfected, and the cannula is inserted using a needle®.

Procedures affecting the airways, nose, and mouth

Airway suctioning is performed to clear the infant’s airways of mucus and other secretions.
Suctioning is carried out using a thin catheter inserted through the mouth, pharynx, or nostrils.
The procedure is painful for the infant, and when prolonged, it can affect oxygen supply and
cerebral blood flow?’.

Suctioning from the breathing tube is performed to remove secretions from the infant’s air-
ways when an endotracheal or tracheostomy tube is in place. The presence of the tube in-
creases mucus production. As the tubes used in infants are narrow, maintaining their patency
through suctioning is essential?.
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Nasal continuous positive airway pressure (NCPAP) facilitates the infant’s breathing by
keeping the alveoli open with a small amount of positive pressure®.

A nasogastric or orogastric tube is a thin tube inserted through the nose or mouth into the
stomach. It can be used to provide nutrition and administer medications suitable for oral deliv-
ery. A nasogastric or orogastric tube is typically used when the infant is unable to feed inde-
pendently due to their condition or developmental stage®°.

Other pain-inducing procedures and examinations

An umbilical venous or arterial catheter may be inserted in a preterm infant or a newborn
in the neonatal intensive care unit or delivery ward. The umbilical venous catheter is advanced
through the umbilical vein, typically into the inferior vena cava, whereas the umbilical arterial
catheter is positioned to where its tip lies at the level of thoracic vertebrae 8—10. The umbilical
venous catheter can be used for medication and fluid therapy. In contrast, medications are not
infused through the umbilical arterial catheter; instead, it is used for continuous blood pressure
monitoring and blood sampling. Umbilical catheters are utilised during the infant’s first days or
weeks of life3".

An eye examination is performed to investigate retinopathy of prematurity (ROP) in preterm
infants and to assess its severity. ROP is a disorder of the retinal vasculature which, if left
untreated, may lead to blindness. The ophthalmologist conducts the examination for preterm
infants born before 32 weeks of gestation. Prior to the eye examination, the infant is adminis-
tered mydriatic eye drops to dilate the pupils and, if an eyelid speculum is used during the
procedure, anaesthetic drops for local analgesia. The eye drops may cause ocular stinging.
The examination can cause pain to the preterm infant, and the infant must remain still through-
out the procedure.*

Echocardiography is performed to examine the structure and function of the infant’s heart; it
can be used to detect, for example, structural abnormalities. During the examination, a probe
lubricated with ultrasound gel is manoeuvred across the infant’s chest and upper abdomen.*
Echocardiography is generally not painful; however, successful completion requires the infant
to remain still throughout the procedure. Preterm infants, in particular, frequently undergo ad-
ditional ultrasound examinations, such as abdominal and cranial ultrasonography.

Pain assessment tools used for evaluating short-term pain in infants

Infants and preterm infants have a limited ability to express pain. Pain may manifest in the
infant’s behaviour, for example, through crying as well as changes in facial expressions and
body movements. Pain in infants may also be presented as physiological changes related to
bodily functions, such as alterations in heart rate, respiration, and oxygenation. Suitable pain
assessment tools for evaluating short-term pain in both infants and preterm infants have been
developed®*. These tools enable a comprehensive assessment of changes in the infant’s be-
haviour and physiological functioning.®® To ensure high-quality pain assessment and manage-
ment, the tools used must be reliable and easy to use.*® The aim of pain assessment tools is
to standardise pain evaluation and provide reliable information on the effectiveness of pain
management.®®

NURSING RESEARCH FOUNDATION | 7.11.2023 H



The NIAPAS (Neonatal Infant Acute Pain Assessment Scale) is a reliable tool developed
in Finland in collaboration with healthcare professionals and used to assess pain in infants and
preterm infants in neonatal intensive care units. The scale consists of nine components that
evaluate changes in the infant’s behaviour (alertness, facial expressions, crying, muscle tone,
response to handling) and physiological factors (respiration, heart rate, oxygen saturation),
while also considering the infant’s gestational age at the time of assessment. The maximum
score is 18 points. The interpretation of scores is as follows: no pain/mild pain 0-5 points,
moderate pain 6-9 points, severe pain 210 points.*’

The BIIP (Behavioural Indicators of Infant Pain) scale is used to assess pain in preterm
and full-term infants up to 18 months of age. The scale evaluates the infant’'s wakefulness,
crying, facial expressions, and hand movements. Facial expressions assessed include brow
bulging, forceful eye closure, mouth pursing, mouth stretching, and tongue tension. Hand
movements assessed include finger splaying and making a fist. Crying is scored from 0 to 2
points, and each of the other items from 0 to 1 point. The maximum score is ten points. Pain
is interpreted when the total score exceeds five points.3®

The BPSN (Bernese Pain Scale for Neonates) is used to assess pain in preterm and full-
term infants. The scale evaluates sleep, crying, consolability, skin colour, facial expressions,
posture, and respiration, as well as heart rate and oxygen saturation. Each component is
scored from 0 to 3 point, and the maximum total score is 27 points. The higher the score, the
more severe the pain experienced by the infant. A score above 11 points indicates that the
infant is experiencing some degree of pain.°

The COMFORTneo Scale includes seven behavioural components for assessing pain in pre-
term and full-term infants: alertness, calmness/agitation, muscle tone, movement, facial ex-
pressions, respiratory response, and crying. Each component is scored on a scale from 1 to
5, where 1 represents minimal, and 5 maximal activity. The nurse evaluates six components
in total, as respiratory response applies only to mechanically ventilated neonates and crying
only to spontaneously breathing neonates. The total score can range from 6 to 30. A score of
14-21 indicates moderate pain, and 22-30 severe pain. A score of 8 or below may suggest
excessive sedation or another condition in which the infant’s responses are diminished.*°

The CRIES (Cry, Requires O, Increased vital signs, Expression, Sleeplessness) scale
is primarily used for assessing postoperative pain. It is suitable for pain assessment in preterm
infants born after 32 weeks of gestation and in full-term infants up to six months of age. The
scale evaluates crying, need for supplemental oxygen, increases in heart rate and blood pres-
sure, facial expressions, and sleep patterns. Each item is scored from 0 to 2 points, and the
maximum total score is ten points. The higher the score, the more severe the pain experienced
by the infant.!

The DAN (Douleur Aigué Nouveau-né) scale is used to assess acute pain in infants. The
scale evaluates facial expressions (scored 0—4), limb movements (scored 0-3), and vocal ex-
pression (scored 0-3). The maximum total score is 10 points. The higher the score, the more
severe the pain experienced by the infant.*?

The NFCS (Neonatal Facial Coding System) scale assesses infant pain based on facial

expressions. The scale evaluates brow bulging, eye squeezing, deepening of the nasolabial
furrow, mouth opening, mouth stretching, tongue tension, tongue protrusion, and chin
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quivering. Each item is scored from 0 to 1 point. A score above three points indicates that the
infant is experiencing pain.*>4*

The NIPS (Neonatal Infant Pain Scale) can be used for preterm and full-term infants up to
one year of age. The scale assesses facial expressions, crying, breathing patterns, rigidity of
limbs, and state of arousal. Crying is scored from 0 to 2 points, and each of the other items
from 0 to 1 point. A total score of 0—1 indicates no pain, 2 mild pain, 3—4 moderate pain, and
5-7 severe pain.*

The N-PASS (Neonatal Pain, Agitation, and Sedation Scale) can be used to assess acute
or persistent pain in critically ill preterm and full-term infants up to 100 days of age. The scale
evaluates crying, behaviour, facial expressions, limb rigidity, and vital signs. Each item is
scored from 0 to 2 points, with a maximum score of 10 points. In addition, preterm infants
receive gestational age adjustments: +3 points for those under 28 weeks, +2 points for 28-31
weeks, and +1 point for 32—-35 weeks. Pain is interpreted to occur when the score exceeds
three points, at which point pain-relieving interventions should be initiated. These interventions
aim to maintain the pain score below three points.*®

The PIPP (Premature Infant Pain Profile) scale is used to assess short-term pain in preterm
and full-term infants. The items evaluated include gestational age, baseline state of alertness,
changes in oxygen saturation and heart rate, brow bulging, eye squeezing, and the presence
of nasolabial furrows extending from the nose to the corners of the mouth. Preterm infants can
score up to 21 points, and full-term infants up to 18 points. PIPP scores of 0—6 indicate no pain
or mild pain, 7—11 mild to moderate pain, and above 12 moderate to severe pain. Changes in
total score between pain and non-pain situations are important for interpreting the pain re-
sponse.*’

The PIPP-R (Premature Infant Pain Profile — Revised) scale is specifically designed to as-
sess pain in extremely preterm infants. The PIPP-R includes the same items as the original
PIPP scale, but the cut-off values have been refined and the observation process for preterm
infants has been modified. When using the scale, the infant’'s condition is observed for 15
seconds before the painful procedure and for 30 seconds after the procedure, and changes in
the infant’s condition are noted.*® Preterm infants can score up to 21 points, and full-term in-
fants up to 18 points. PIPP scores of 0—6 indicate no pain or mild pain, 7—11 mild to moderate
pain, and above 12 moderate to severe pain. Changes in total score between pain and non-
pain situations are important for interpreting the pain response.*’

Non-pharmacological pain management methods for short-term pain in infants

Table 1 summarises the non-pharmacological pain management methods used for short-term
pain in infants and their implementation. The non-pharmacological methods are grouped as
follows: (1) touch-based methods (skin-to-skin contact, facilitated tucking, swaddling,
massage, positioning), (2) taste and sucking-based methods (oral sucrose, breast milk, non-
nutritive sucking, breastfeeding), and (3) other methods (music, developmental care
interventions). These methods are generally recommended to be used in combination with
other non-pharmacological pain management strategies, as they are more effective in relieving
pain when combined. The table also lists the procedures and interventions for which there is
current research evidence on the effectiveness of the applied non-pharmacological pain
management methods.
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Table 1. Non-pharmacological pain management methods, implementation, and evidence of
effectiveness in relation to various procedures and interventions

Non-pharmacological pain

management method

Method implementation

Procedures and inter-
ventions for which
there is research
evidence on the ef-
fectiveness of the
method

Touch-
based
methods

Skin-to-skin In skin-to-skin care, the infant is usually placed in a Used alone or com-
contact / prone position on the parent’s bare chest, while the in- bined with other non-
Kangaroo fant wears only a nappy. Skin-to-skin contact can also pharmacological pain
care be referred to as kangaroo care.*® management meth-

Skin-to-skin contact should begin at least 10-30 ods:
minutes®*-52 before taking a newborn blood spot test. o anewborn blood spot
The duration of the intervention depends on unit proto- test
cols 505

Skin-to-skin contact can also be provided by a close

person other than the parents 55354

In addition to pain relief, skin-to-skin contact provides

multiple benefits: the infant’'s oxygen saturation re-

mains stable, weight gain is supported, hospital stay is

shortened, and maternal milk production increases

when the method is applied by the mother.*°

Facilitated The parent, a close person to the infant, or the nurse Alone or combined with

tucking supports the infant lying in a lateral position with their other non-pharmaco-

hands into a foetal position. Hand swaddling is initiated logical pain manage-

before the procedure®->" and continued after the pro- ment methods:

cedure until the infant calms down3®. o anewborn blood spot

Hand swaddling also reduces stress-related behaviour test

in preterm infants and the associated changes in vital o intramuscular injec-

signs during a newborn blood spot test®8. tion

Pain relief through hand swaddling enables parents to o airway suctioning

participate in the care of their preterm infant®. o suctioning through
the endotracheal
tube

Swaddling The infant is swaddled in a soft cloth so that the swad- Alone or combined with

dle holds the infant securely yet gently in a flexed posi-
tion (flexion)®®. The heel is left uncovered for sampling
purposes59:60,

Swaddling can be initiated slightly before%® or 30
minutes®° prior to the procedure.

Swaddling is continued for approximately ten minutes
after the procedure®0,

other non-pharmaco-
logical pain manage-
ment methods:

o a newborn blood spot
test

o insertion of an oro-
gastric tube

o airway suctioning

o suctioning through
the endotracheal
tube

Combined with other
non-pharmacological
pain management
methods:

O venepuncture
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Holding

During the examination, the infant lies in their own bed
while the nurse or parent gently holds them with their
hands in a calming manner throughout the proce-
dure®’.

Combined with other
non-pharmacological
pain management
methods:

o eye examination

Touching During the procedure, the infant lies in their own bed Combined with other
and is gently and soothingly touched by placing one non-pharmacological
hand on the infant’s forehead and the other hand on pain management
the lower abdomen®?2, methods:

Touching is initiated five minutes before the procedure | © a newborn blood spot
and continued throughout the procedure®?. test

Massage / The infant’s limbs are massaged for two minutes. Mas- | Venepuncture

massage sage is initiated five minutes prior to the procedure®s. Umbilical catheter inser-
therapy Massage can also be performed as a comprehensive, tion

stepwise approach. The massage consists of three

phases, each lasting five minutes. During the first and

last phases, the infant lies in a prone position and re-

ceives gentle, stroking massage. During the middle

phase, the infant is in a supine position, and their arms

and legs are alternately flexed and extended, followed

by simultaneous flexion and extension of both legs®.

Positioning With positioning care, the infant is supported and cov- Combined with other
ered in the examination position using a nest and/or non-pharmacological
hands®. pain management
Positioning care can also be implemented so that one methods:
nurse holds the infant’s lower body in a flexed position O eye examination
while another nurse supports the upper body, ensuring
the head remains in the midline and the arms are
flexed close to the head. A soft support is placed under
the upper back. The infant’s parent may also partici-
pate in providing positioning care®.

Methods Sucrose so- Sucrose solution is administered into the infant’s Alone or combined with
based on lution mouth two minutes before the newborn blood spot other non-pharmaco-
tsausctlii:;d test5?, and it can be repeated by giving a second, logical pain manage-

matching dose immediately before the puncture. Dur-
ing longer and painful procedures, a second dose of
sucrose solution should be anticipated?®,

The sucrose solution is administered slowly®’, drop by
drop®® onto the anterior surface of the tongue®-% using
a syringe®-70 over 1-2 minutes, considering the in-
fant’s ability to swallow the total amount of the solu-
tion’°.

When determining the amount of sucrose solution, the
infant’s size/weight®® and the corrected gestational age
of the preterm infant are acknowledged. The effective
dose may vary between 0.1 ml and 2 mI7%7",

The type of sugar (sucrose or glucose) does not ap-
pear to be a factor’', but there is some evidence sug-
gesting that a stronger solution (>10%) and a larger
volume may have a more pronounced analgesic ef-
fect’274,

Sucrose solution appears to be a safe method of pain
relief’®. However, mild adverse effects should be antici-
pated during administration, such as a decrease in the
infant's oxygen saturation-76.77 or a drop in heart rate,

ment methods:

o a newborn blood spot
test

o venepuncture

o subcutaneous injec-
tion

o arterial puncture

o oral and pharyngeal
suctioning

o cardiac ultrasound
examination

Combined with other
non-pharmacological
pain management
methods:

o eye examination
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particularly in preterm infants with a corrected gesta-
tional age of less than 32 weeks. In these cases, re-
covery may require stimulation of the infant and/or sup-
plemental oxygen®¢78. Other mild adverse effects may
include gagging and vomiting®®.70.75.79,

No long-term adverse effects of administering sugar
have been observed®8,

In infants experiencing withdrawal symptoms due to
maternal drug use, the administration of sugar has not
been shown to have an analgesic effect. Sugar is also
not recommended for very preterm infants or for in-
fants with feeding difficulties or at risk of NEC?'.

Combining a sucrose solution with pacifier sucking
may shorten the infant’s recovery time’®.

Breast milk

Breast milk can be administered orally with a syringe
two minutes prior to a newborn blood spot test accord-
ing to the infant’s gestational age: 27-28 weeks: 0.5ml;
28+1-30 weeks: 1ml; 30+1-32 weeks: 1.5ml; 32+1-37
weeks: 2ml82,

In addition to breast milk, non-nutritive sucking may be
offered to the infant two minutes before sam-
p|in958,69,75_

The use of breast milk as a pain-relief method is sup-
ported by its positive effects on the infant’s neurologi-
cal development, gastrointestinal maturation, reduction
in the incidence of childhood illnesses, and decreased
mortality risk®.

Alone or combined with
other non-pharmaco-
logical pain manage-
ment methods:

o a newborn blood spot
test

O eye examination

o insertion of an
orogastric tube

Non-nutritive

Non-nutritive sucking refers to sucking that does not in-

Combined with other

sucking volve receiving nutrition through sucking. For example, non-pharmacological
a pacifier, a muslin cloth, or a finger can serve as a pain management
means of non-nutritive sucking®*. methods:
The infant is offered non-nutritive sucking two minutes | © @ newborn blood spot
before sampling®8.69.758285 and it is continued through- test
out the procedure®. o venepuncture
Non-nutritive sucking is a safe pain-relief method and o arterial puncture
has no adverse effects, although individual infants may | o eye examination
experience vomiting”84, o insertion of a naso-
gastric and orogastric
tube
Breastfeed- The preterm infant should be placed in the mother’s A newborn blood spot
Ing arms well in advance of the procedure; breastfeeding test

is initiated two minutes before the puncture and contin-
ued throughout the sampling®®.

Larger preterm infants (or full-term newborns) with
more developed breastfeeding skills may benefit from
breastfeeding as a pain-relief method more than
smaller and medically fragile preterm infants®®.

When considering the suitability of breastfeeding for
pain relief, the infant’s readiness for oral feeding must
be acknowledged. Preterm infants breathe more rap-
idly than full-term infants and primarily swallow during
inspiration, which may increase the risk of aspiration
and affect the balance of oxygenation and ventilation®”.
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Other
methods

Music Music intended for pain management should be calm- Combined with other
ing, such as lullabies®® sung gently or played as a re- non-pharmacological
cording®, instrumental classical music®®', or white pain management
noise®. methods:

The American Academy of Pediatrics (AAP) recom- o anewborn blood spot
mends limiting NICU sound levels to 40-45 dB and test
suggests levels below 35 dB during sleep®°. o venepuncture
Music should start ten minutes before the procedure . .
. ) . o Insertion of a periph-
and continue for five minutes after®.93,
) ) ) eral central venous
Music should be played in sessions of no more than 20 catheter
minutes to avoid excessive sensory stimulation®. .
o Insertion of a central
The calming effect of music is more evident in infants venous catheter
born after 31 weeks of gestation than in those born ) )
. 95 o Procedures involving
earlier®. .
. the airways, nose,
No adverse effects have been observed from playing and mouth
music®; however, when using music as a pain man-
agement method, the infant’s maturity, health status,
and individual responses should be assessed®.
Develop- The combination of developmental care interventions Eye examination
mentgl includes: 1) calming the environment, such as dimming
care inter- lights and protecting the infant from loud noises, for ex-
ventions

ample by using hearing protectors; 2) supporting and
covering the infant in the examination position through
swaddling, nesting, and/or hands-on support; 3)
providing appropriate supplemental oxygen; 4) inter-
acting with the infant, such as speaking gently and
touching with a warm hand; 5) responding to the in-
fant’s individual cues, such as comforting and offering
a pacifier®®,
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Recommendations

Non-pharmacological pain management methods alleviate the infant’s short-term pain during
diagnostic and therapeutic procedures without the adverse effects associated with pharmaco-
logical treatment, and they accelerate post-procedure recovery. The following recommenda-
tion statements are grouped by procedure, and under each procedure, the statements are
organised by method. Levels of evidence are indicated by letters A-D (A = strong evidence; B
= moderate evidence; C = weak evidence; D = very weak evidence or expert consensus). Each
level of evidence is based on an evidence review, which also presents the research designs
for each research.

This clinical guideline covers the most common diagnostic and therapeutic procedures that
cause pain to infants. It is important to note that routine care activities, such as nappy changing
and bathing, may also cause stress or pain to an infant in intensive care. The most effective
pain management strategy is to develop practices that reduce the number of procedures and
amount of handling without compromising the infant’s care®. During care and procedural situ-
ations, the infant benefits from a calm environment, dimmed lighting, reduced noise, parental
involvement, and the use of non-pharmacological pain management methods®’. Consolidating
care and limiting handling to allow uninterrupted rest is essential®®®. Care planning ensures
that the infant has time to recover from painful procedures®. It is crucial to assess the infant’s
pain before and after the procedure, and this assessment should guide the implementation of
adequate pain relief'®. Pain management must acknowledge the infant’s individuality and abil-
ity to adapt to care™".

The role of parents in infant pain management is essential, as the infant has the right to be
cared for by their parents in hospital’®', and care should be provided in agreement with the
parents'%2. Therefore, parents should be involved in the infant’'s pain management whenever
possible’. Pain-inducing diagnostic and therapeutic procedures should, where feasible, be
scheduled so that parents can participate’®. However, it is important to consider each parent’s
individual willingness to participate’®, even though most parents wish to be present during
painful procedures'®®1% and to be involved in their infant’s pain management'':1%5.1%_Pparental
involvement is influenced not only by individual characteristics, but also significantly by the
guidance they receive regarding infant pain and its relief'"1%%107.108_Guidance can be supported
by materials such as those provided by Health Village on non-pharmacological pain relief meth-
0ds'®. Active parental participation has been shown to effectively reduce infant pain™ and
increase the likelihood of the infant receiving pain management during hospitalisation®.

When learning about the recommendations, it is important to note that these recommendations
are based on studies conducted on full- or preterm newborns. Furthermore, oral administration
of sucrose solutions discussed in the recommendations refer to a solution consisting of differ-
ent types of sugar, such as sucrose and glucose; however, as described by the Clinical Prac-
tice Guidelines, the type of sugar commonly used in the ward can be utilised as a non-phar-
macological pain relief method for infants.
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1. Non-pharmacological pain management during a newborn
blood spot test

Primary pain management methods

Use skin-to-skin contact and/or oral administration of a sucrose solution as the
primary pain management methods during a newborn blood spot test, because

> skin-to-skin contact reduces infant pains%-535490_(A)

» skin-to-skin contact appears to be as effective a pain management method
as 24% sucrose solution®0:31.110.111_(B)

> administering a 20-25% sucrose solution®371.7576112 or 3 20-50% glucose so-
lution56.71.78.113 two minutes56.6871.7576 hefore a blood spot test are effective

methods for alleviating infant pain and shortening the duration of
pain56,68,71,75,76,78,113,114_ (A)

» administering a 25% glucose solution two minutes before a blood spot test
appears to reduce pain in preterm infants at 34-36 weeks of gestation more
than breast milk''3114, (B)

» administering a 20% sucrose solution orally two minutes before a blood spot
test may reduce pain in preterm infants born at 24-32 weeks of gestation more
than hand swaddling''2. (C)

¢ When administering sucrose solution to extremely preterm infants, the infant’s ability
to coordinate breathing and swallowing must be considered®®78.

It is also recommended to combine skin-to-skin contact and/or oral administra-
tion of a sucrose solution with other pain management methods to enhance the
effect, because

» Skin-to-skin contact appears to increase the analgesic effect of breast milk
and music®. (B)

> Administering a 20-30% sucrose solution®”.6%70.7576.79  two minutes®9.70.75.76,79
before a blood spot test, combined with non-nutritive sucking, reduces infant
painb%70.757% more than the combination of sterile water and pacifier®”’5, su-
crose solution alone’>7%, non-nutritive sucking’>76, or swaddling®. (A)
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Administering a single dose of 24% sucrose solution two minutes before a
blood spot test, combined with non-nutritive sucking using a pacifier and
hand swaddling, appears to reduce preterm infant pain as much as giving a
second dose of sucrose solution after the puncture?6. (B)

The combination of 24% sucrose solution, non-nutritive sucking, and swad-
dling may reduce infant pain more than the combination of sucrose solution
and non-nutritive sucking, sucrose solution and swaddling, or sucrose solu-
tion alone''s. (C)

A 24% sucrose solution combined with non-nutritive sucking or swaddling
may reduce infant pain more than sucrose solution alone'15, (C)

Secondary pain management methods

Use the combination of non-nutritive sucking (e.g., pacifier) and oral administra-
tion of a sucrose solution and/or hand swaddling/tactile comfort as secondary
pain management methods during a blood spot test, because

>

Non-nutritive sucking combined with administration of a 20-30% sucrose so-
lution two minutes before a blood spot test reduces infant pain%%7%7579 more
than non-nutritive sucking alone”>7¢, sucrose solution alone’>"°, swaddling®®,
or the combination of non-nutritive sucking and sterile waters”-75, (A)

The combination of non-nutritive sucking and hand swaddling/tactile comfort
may reduce infant pain and accelerate recovery from a blood spot test better
than non-nutritive sucking alone%2116, (C)

Relieve infant pain during a blood spot test using one of the following individual
pain relief methods: non-nutritive sucking (e.g., pacifier), swaddling, hand swad-
dling, playing music or white noise, if you are unable to combine them with each
other or with other pain management methods, because

>

>

Non-nutritive sucking reduces infant pain38:6%75.76_(A)
Swaddling appears to reduce infant pain5%5°, (B)

Swaddling may accelerate recovery from pain caused by a blood spot test.
(C)

Hand swaddling appears to reduce infant pain®6-58.78,117-119_(B)

Hand swaddling may accelerate recovery from a blood spot test''®. (C)
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» Hand swaddling alone is probably not as effective as oral administration of
sucrose solution’®112117 or non-nutritive sucking with a pacifier3s. (C)

> Listening to music appears to reduce infant pain39, (B)

> Listening to a white noise recording may reduce infant pain®. (C)

Consider breastfeeding as a pain management method for preterm infants dur-
ing a blood spot test, because

> Breastfeeding initiated two minutes before the puncture and continued
throughout sampling is apparently as effective as non-nutritive sucking with
a pacifiers®. (B)

e Larger preterm infants (or full-term newborns) with more developed breastfeeding
skills may benefit more from breastfeeding as a pain relief method than smaller and
medically fragile preterm infants®®.

Consider oral administration of breast milk as a pain management method dur-
ing a blood spot test, because

> Breast milk may slightly reduce pain in moderately preterm infants''4. (C)

» Breast milk combined with non-nutritive sucking may reduce preterm infant
pain more than tactile comfort and verbal soothing and is as effective as
breast milk combined with non-nutritive sucking and hand swaddling®?. (C)

Consider combining hand swaddling with other non-pharmacological pain
management methods during a blood spot test, because

> The combination of hand swaddling’'® or tactile comfort®2 and non-nutri-
tive sucking may reduce infant pain and accelerate recovery from a blood
spot test more than non-nutritive sucking alone%4116_ (C)

» The combination of hand swaddling, non-nutritive sucking, and breast
milk may reduce infant pain and accelerate recovery from a blood spot
test better than the combination of non-nutritive sucking and breast milk
or tactile comfort and verbal soothing?®2. (C)

» The combination of hand swaddling and oral administration of sucrose
solution may accelerate recovery from a blood spot test better than su-
crose solution or hand swaddling alone''2, (C)
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Consider combining music with other non-pharmacological pain management
methods during a blood spot test, because

» Music combined with non-nutritive sucking using a pacifier and hand
swaddling may reduce infant pain more than hand swaddling alone®,. (C)

2. Non-pharmacological pain management during venepuncture

Primary pain management method

Use oral administration of a sucrose solution as the primary pain management
method during venipuncture, because

> Administering a 24-25% sucrose solution’374120.121 or 3 30% glucose solu-

tion” two minutes’%73120 pefore the puncture reduces infant pain and short-
ens pain duration more effectively than breast milk'20, (A)

Secondary pain management methods (to be combined with other methods)

Relieve infant pain by combining the scent of breast milk with swaddling, or al-

ternatively, combine the scent of breast milk with its taste, the mother’s heart-

beat, and non-nutritive sucking during venipuncture, because

> The scent of breast milk combined with swaddling or with the mother’s heart-
beat and non-nutritive sucking reduces infant pain23122, (B)

Relieve infant pain by playing music during intravenous cannulation, because:

> Listening to guitar music appears to reduce infant pain?®'. (C)

Consider massaging the infant’s upper limbs before venipuncture, because:
> Massage may reduce infant pain®3. (C)

e When using massage for pain relief, the infant’s limbs should be massaged for two
minutes, starting five minutes before venepuncture®.
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3. Non-pharmacological pain management during the insertion
of a peripherally inserted central catheter (PICC) and a cen-
tral venous catheter (CVC)

When reading the recommendation, it is important to note that only the use of music for pain
relief has been studied in connection with this procedure. However, this does not imply that
other non-pharmacological pain relief methods, which have not been specifically investigated
in this context, could not be effective.

Consider the use of music as an adjunct to standard care, because

» Guitar music appears to be an effective pain management method for infants
during the insertion of a peripherally inserted central catheter (PICC) and a
central venous catheter (CVC)?%!. (C)

o Despite the use of music, infants experienced severe pain (N-PASS > 3) during the
insertion of a peripherally inserted central catheter (PICC) and a central venous cathe-
ter®'. Therefore, pharmacological pain management should also be employed during
these procedures.

4. Non-pharmacological pain management during the insertion

of an umbilical venous catheter

When reading the recommendation, it is important to note that only the effectiveness of mas-
sage therapy has been studied in connection with this procedure. However, this does not imply
that other non-pharmacological pain relief methods, which have not been specifically investi-
gated in this context, could not be effective.

Relieve the pain of a preterm infant by providing massage, because

> Massage therapy during the insertion of an umbilical venous catheter may
reduce the infant’s pain®. (C)

e Massage can also be performed comprehensively in stages. The massage consists
of three phases, each lasting five minutes. In the first and last phases, the infant lies
in a prone position and receives gentle stroking. During the middle phase, the infant
is in a supine position, and their arms and legs are alternately flexed and extended,
followed by simultaneous flexion and extension of both legs®*.
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5. Non-pharmacological pain management during subcutane-

ous injection

Relieve the infant’s pain prior to a subcutaneous injection by administering an
oral sucrose solution, because

> A 30% glucose solution appears to reduce the infant’s pain during a subcu-
taneous injection”’. (B)

¢ When determining the amount of sucrose solution, consider the infant’s size/weight
and gestational age. For preterm infants corresponding to less than 32 weeks of
gestation, an effective dose can be considered to be 0.3 millilitres””.

e The sucrose solution can be administered slowly into the infant’s mouth with a sy-
ringe, for example, over 15 seconds’’.

¢ In addition to the sucrose solution, a pacifier may be offered to the infant®'.

¢ When administering the sucrose solution and/or pacifier, be prepared for mild ad-
verse effects, such as a decrease in oxygen saturation, particularly in very small
preterm infants corresponding to less than 32 weeks of gestation’”.

6. Non-pharmacological pain management during intramuscu-

lar injection
Relieve the infant’s pain by using facilitated tucking, because

» Facilitated tucking may reduce the infant’s pain during an intramuscular in-
jection®’. (C)

¢ Facilitated tucking, in which the nurse or parent supports the infant in a side-lying

position with the limbs flexed into a foetal posture, should be initiated one minute
before the injection®’.
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7. Non-pharmacological pain management during arterial punc-
ture

Relieve the infant’s pain during an arterial puncture by administering an oral su-
crose solution, because

> Administering a 24-25% sucrose solution'?®12¢ or a 25% glucose solu-
tion123125 jnto the mouth 1-3 minutes before the arterial puncture?3125 re-
duces the infant’s pain'23-125, (A)

¢ When determining the amount of sucrose solution, consider the infant’s size/weight
and gestational age. The amount varies between 0.5—1.5ml as follows:

e For infants weighing less than 3kg: 0.5-1ml; for those weighing more
than 3kg: 1.5m|['24125,

e Forinfants under 37 weeks of gestation and weighing less than 1500g:
0.5ml/kg'.

e Sucrose solution accelerates recovery from arterial puncture in preterm in-
fants124'125.

e Combining oral sucrose solution with non-nutritive sucking on a pacifier and/or fa-
cilitated tucking enhances the analgesic effect'?*'25, Repeated administration
(0.5ml/kg for three consecutive days, averaging six doses per day) appears to be
a safe pain relief method for preterm infants. However, mild adverse effects may
occur, such as vomiting, slight abdominal distension, or retention?.

8. Non-pharmacological pain management during ROP eye ex-
amination (Retinopathy of Prematurity)

When reading the following recommendations, it is important to note that although non-phar-
macological methods alleviate pain during eye examination, the infant’s pain remains at a mod-
erate to severe level despite non-pharmacological pain management and anaesthetic eye
drops'?. Therefore, it is essential to combine different pain management methods whenever
possible.

Primarily manage the preterm infant’s pain during eye examination by combin-
ing local ocular anaesthesia with an oral sucrose solution and another pain relief

method, because

» Administering a 24% sucrose solution orally combined with non-nutritive
sucking may reduce the preterm infant’s pain85127, (C)

> Administering a 24% sucrose solution orally combined with swaddling and
containment may reduce the preterm infant’s pain'Z, (C)
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» Administering a 24% sucrose solution orally combined with non-nutritive
sucking on a pacifier and swaddling®1-12%-132 35 well as holding’33, may reduce
the preterm infant’s pain, although study results are inconsistent. (D)

Manage the preterm infant’s pain during eye examination by combining local
ocular anaesthesia with breast milk, because

» Administering breast milk orally may reduce the preterm infant’s pain, alt-
hough study results are inconsistent'34135,_ (C)

» Administering breast milk orally combined with swaddling may alleviate the
preterm infant’s pain as effectively as 24% sucrose solution combined with
non-nutritive sucking on a pacifier and swaddling®'-12%, although study results
are inconsistent. (C)

Alternatively, manage the preterm infant’s pain during eye examination by com-
bining local ocular anaesthesia with non-nutritive sucking, because

» Non-nutritive sucking may reduce the preterm infant’s pain during eye exam-
ination8%136_(C)

Use a combination of developmental care interventions alongside local ocular
anaesthesia as a pain management method, because

» A combination of developmental care interventions may reduce the preterm
infant’s pain and accelerate recovery from the procedure during eye exami-
nation®. (C)

e The combination of developmental care interventions included a calm environ-
ment, positioning support, supplemental oxygen as needed, responding to the in-
fant’s cues, and providing individualised care®.

Alternatively, manage the preterm infant’s pain during eye examination by com-
bining positioning support with non-nutritive sucking, because

> Positioning support combined with non-nutritive sucking may alleviate the
preterm infant’s pain more effectively than non-nutritive sucking alone®®. (C)
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9. Non-pharmacological pain management during interventions
involving the airways, nose, and mouth

Primary pain management methods

Use facilitated tucking and involve parents in providing facilitated tucking during
airway suctioning, because

» Facilitated tucking appears to reduce pain caused by airway suctioning in
preterm infants5556, (B)

> Facilitated tucking appears to accelerate calming after airway suctioning in
preterm infants®S. (B)

Use facilitated tucking as a pain management method during suctioning through
an endotracheal tube, because

» Facilitated tucking may accelerate recovery after suctioning through an en-
dotracheal tube in preterm infants'3’. (C)

Use a sucralose solution or music as a pain management method for preterm
infants during oral and pharyngeal suctioning, because

> Administering a 20-30% glucose solution orally two®® or three'3® minutes be-
fore the procedure appears to reduce pain in preterm infantss6.138.139_(B)

» Administering a 30% glucose solution one minute before the procedure and
playing music during the procedure appears to reduce pain in preterm in-
fants, although 30% glucose solution may reduce pain more effectively than
music'3®, (B)

Use a combination of oral sucrose solution and non-nutritive sucking, or the
sucrose solution alone, during the insertion of a nasogastric or orogastric tube

in preterm infants, because

> A combination of 30% sucrose solution and non-nutritive sucking appears to
reduce pain in preterm infants'40, (B)

» Administering a 24% sucrose solution two minutes before the procedure may
reduce pain during orogastric tube insertion'#!. (C)
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Use breast milk combined with other non-pharmacological methods for pain
management during orogastric tube insertion in preterm infants, because

» Administering breast milk orally, swaddling, facilitated tucking, or combina-
tions of breast milk with swaddling or breast milk with facilitated tucking ap-
pear to reduce pain in preterm infants during orogastric tube insertion'42, (B)

Use a combination of oral breast milk and swaddling during orogastric tube in-
sertion in preterm infants, because
» The combination of breast milk and swaddling appears to reduce pain more

effectively than the combination of breast milk and facilitated tucking, or
breast milk alone, swaddling alone, or facilitated tucking alone'42. (B)

Secondary pain management methods

Consider music as a pain management method during nasogastric tube inser-
tion, because

> Guitar music may reduce pain in infants during nasogastric tube insertion®'.
(C)

e In the study, guitar music was played four times per day for 25—30 minutes each ses-
sion®'.

e Listening to guitar music was also associated with other benefits for infants with as-
phyxia: shorter hospital stay, reduced need for supplemental oxygen and positive pres-
sure ventilation, and fewer apnoeae compared to infants receiving standard care. Fur-
thermore, neurological development over a two-year monitoring period was better in
infants who listened to music compared to those who received standard care®’.

Consider music as an adjunct to standard care for pain management during in-
tubation, because

> Music may reduce pain in infants during intubation®!. (C)

e Whenever possible, intubation should always include rapid, short-acting intravenous
premedication, such as an analgesic (opioid) combined with an anticholinergic and, if
necessary, a muscle relaxant'3. Premedication helps maintain the infant’s physiologi-
cal stability, facilitates the procedure, and reduces associated adverse effects'#.

¢ In the study, guitar music was played four times per day for 25-30 minutes each ses-
sion®".
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10. Non-pharmacological pain management during cardiac ultra-
sound examination

Cardiac ultrasound is generally not painful; however, successful completion requires the

infant to remain still throughout the examination. Preterm infants often undergo repeated

ultrasound examinations, including abdominal and cranial scans. The following
recommendation can also be applied to these procedures.

Manage the infant’s pain during cardiac ultrasound examination with a sucrose
solution, because

» Administering a 24% sucrose solution orally two minutes before the proce-
dure appears to reduce pain in infants?°, (B)
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