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Editorial: Neonatal Pain
Abbreviations: NICU: Neonatal Intensive-Care Unit; NIDCAP:
New-Born Individualized Development Care and Assessment
Program

Evidences from the recent observational and experimental
studies in neonatal pain have debunked the myth that neonates
are desensitised to pain and lack long-term memory about the pain
[1]. One of the popular hypothesis about neonatal desensitization
to pain has specified that, owing to the cortical immaturity,
neonates cannot perceive pain like infants, older children and
adults. However; evidence based studies have elaborated that
humans have an innate ability to perceive pain and to respond to
the noxious stimuli. The fetus has the ability to perceive pain from
21weeks of gestation while neonates perceive pain like an adult.
Signs of a neonate experiencing pain include increased heart rate,
blood cortisol, and beta-endorphin in response to activation of
their autonomous nervous system [2].

The Core Issue- Pre-term Birth

Epidemiological data for year 2010 showed that about 11.1%
of all live births worldwide were pre-term [3,4]. An increasing
number of pre-term birth and associated neonatal care and lifesaving procedures have significantly increased the episodes of
pain among neonates [5].

Neonates exposed to painful stimuli are highly susceptible
to acute, and long-term consequences of pain that negatively
affect their psychological, emotional, behavioural, and cognitive
development [6]. Animal model studies for neonatal pain have
showed that persistent or repetitive pain increases apoptosis of
neurone that could results in anxiety-disorders later in life [7].
In humans, the pain transmission and pain modulation pathways
usually start developing from 22nd week of gestation and are
fully developed till the age of 2 months [8]. It has been found that
neonates subjected to nociceptive stimuli during this vulnerable
period undergo long-term epigenetic changes, which affect their
brain, neurodevelopment, pain modulation, and pain reactivity
into adulthood [9]. Studies reported a strong association between
neonatal pain/stress and altered IQ at age of seven years,
probably due to irreversible changes in brain microstructure [10].
In a longitudinal cohort study of neonates (from birth to schoolage), it was found that painful experience in neonatal period is
linked to the altered spontaneous oscillatory brain activity, which
correlates with the visual problem-solving abilities later in life
[11]. Procedural pain in preterm neonates is also found to be
closely related to cognitive and learning disorders that surface
later in life [12]. Therefore, for humanitarian reason it is very
important to develop an effective and safe pain management
strategy for treating neonatal pain and distress.

Innovative Pain Management Strategies

Practice of pain management strategies remains an
unrecognized aspect of neonatal care in most of NICUs. To
overcome such clinical barrier the International evidence-based
group for neonatal pain developed a consensus on clinical
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practices guidelines for pain management among neonates. These
guidelines highlighted the importance of recognition of site/
location of pain in neonates, avoidance of noxious stimuli, and use
of environmental, behavioural, and pharmacological interventions
to minimize the pain [13]. The Consensus statement also
acknowledged the use of neonate-specific care plan and analgesic
protocol to be used in different clinical situations. Clinical practice
guidelines Pain Study Group of the Italian Society of Neonatology
focus on analgesia and sedation protocol for neonates undergoing
invasive procedures in NICU [14].

The WHO developed strategies primarily focus on effective
developmental care practices in neonates like positioning,
clustering of nursery care activities, modification of external
stimuli, and New-born individualized development care
and assessment program (NIDCAP). NIDCAP focuses on;
protected sleep, pain and stress assessment and management,
developmentally supportive activities of daily diving, familycentred care, and creating a healing environment [15].

Most of the pain management strategies that have been
used remain unsuccessful in managing pain and distress among
neonates, mainly due to the inability of a neonate to express
pain. Crying is the only expression neonates have to an inevitable
expression for hunger, discomfort, physiological pain, or distress
which makes it difficult for the care-giver to identify and assess
the sign of pain [2].

Though researchers have provided numerous pain assessment
scales for neonates, none of them can be trusted for an error-free
pain assessment in neonates practically. These scales are based
on the physiological assessments (heart-rate, blood pressure,
temperature, vagal tone, oxygen saturation, and palm sweating),
behavioural assessment (facial expression, cry vocalization,
waking state), and response to painful stimuli. The legitimacy and
age-specificity (normal term, pre-term, very pre-term birth) of
these pain assessment scales has always remain debatable among
the clinical researchers [16].
Principally, pharmacological and environmental strategies are
applied to cope pain in neonates. Drug therapy using analgesics,
anaesthetics, and sedatives have clinical efficacy in managing
pain among neonates. Practice of using paracetamol and regional
anaesthesia to minimize neonatal pain is widely seen among
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the clinicians [16]. Though, prolonged usage, side-effects, and
possible drug dependency always remain a concern with using
drug therapy.
Presently clinicians have shown an inclination towards the
use of non-pharmacological or environmental strategies to cope
pain in neonates. These includes; sucrose, swaddling, co-bedding
of twins, facilitated tucking, non-nutritive sucking, kangaroo
care, breast feeding [17]. Parents are also supportive for usage
of environmental strategies for managing pain and stress in their
neonates. Currently sucrose is one of the most widely used nonpharmacological methods to reduce neonatal pain [18]. Kangaroo
Care or skin-to-skin contact between mother and neonate is
another method that has proven its clinical efficacy in reducing
neonatal pain [19]. Among twin neonates, positive effects of cobedding are seen while managing procedural pain like pain after
heel lance [20]. Positive parent interaction is yet another effective
measure that is found to be helpful in comforting neonates from
procedural pain and stress [18].

Pain in neonates though remain unidentified, lead to adverse
physical, emotional, and behavioural outcomes later in life. It has
been observed that even though, clinicians are knowledgeable
about the neonatal pain, yet a gap does exist between the
knowledge and evidence-based practice for management of
neonatal pain. Validated research evidences about the efficacy of
the pain management scale and clinical guidelines could possibly
bridge this gap. Timely screening and effective pain management
strategies hold the potential to prevent accumulation of adverse
acute and long-term effects among neonates. Thereby, improving
the prospective physiological, emotional, and behavioural growth
of the neonate. Effective and prompt pain management strategies
also reduce the sufferings and improves the quality of life of the
neonate. Hence, it is very important to identify, screen and manage
the signs of pain and stress among neonates.
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