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Abstract 

Newborns undergo many painful and stressful procedures, causing unpleasant experiences. Various procedures 

are used with the purpose of promoting pain relief. Procedures may include pharmacological measures and non-

pharmacological measures like non-nutritive sucking (NNS). Objective: A literature review was conducted with 

the hypothesis that oral stimuli could be considered invasive and capable of causing discomfort and/or disrupting 

the sucking function of neonates. Methods: Selection was performed using the PubMed database and, after 

selected exclusion, eight articles were analyzed. Results: Most articles conducted studies with a viable number 

of participants. Only two articles specified age; gestational age was variable; all articles used pain scales and 

evaluated acute pain, but none of them mentioned the implications of chronic and prolonged pain. Most used 

glucose or sucrose for pain relief; one used breast milk, heartbeat sounds, and NNS. Conclusion: The articles did 

not report the duration of the NNS stimulus, or the number of sucking groups observed, in addition to the degree 

of oral maturity of the participating neonate. None of the studies described how the newborn's acceptance of the 

NNS stimulus occurred during the painful procedure. There is no standardization, scales, and consensus on using 

this technique in different populations of newborns. More studies need to be conducted with a focus on sensory 

and functional aspects, as there is a scarcity of literature on this topic. 

1. Introduction 

During hospitalization in Neonatal Units, newborns (NB) undergo many painful and stressful procedures, such 

as vascular punctures, tube and catheter insertion, blood collection, adhesive removal, which causes unpleasant 

experiences for this population1. Often these experiences impair the newborn's clinical condition and cause 

metabolic, hormonal, and immunological alterations. Furthermore, early exposure to pain can lead to neurological 

and behavioral damage that persists in the short and long term(2, 3). 

According to the International Association for the Study of Pain (IASP), pain is defined as "an unpleasant sensory 

and emotional experience associated with actual or potential tissue damage or described in terms of such 

damage." It is always subjective, especially in newborns, who do not verbalize their pain(4). 

To promote pain relief in newborns, studies refer to the existence of pharmacological and non-pharmacological 

measures(2,5). Non-nutritive sucking (NNS) stands out among non-pharmacological measures. NNS is a tool 
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capable of providing pain relief and bringing comfort and calm to newborns(3). 

The use of NNS is associated with physiological, behavioral, and neurological benefits(6), and can occur in 

various forms: Gloved finger, gauze, pacifiers with or without sweetened substances or breast milk(1,6,7). 

However, the literature is scarce regarding the number of times a newborn receives NNS stimulus, as well as data 

referring to the acceptance of introducing different utensils into the oral cavity and their responses, without 

demonstrating whether or not there is some type of discomfort and/or refusal. 

Given these questions and since speech-language pathologists are considered the professionals responsible for 

working with sucking function(8), according to the Brazilian Federal Council of Speech-Language Pathology , 

interest arose in conducting a literature review on the use of NNS to alleviate pain in newborns. The hypothesis 

is that these oral stimuli could, at certain moments of NB development, be considered invasive and capable of 

causing discomfort and/or disrupting the sucking function of neonates. 

2. Method 

The present qualitative literature review selected articles through the PubMed database using the descriptors 

"pain," "non-nutritive sucking," and "preterm infants." The search was limited to publications involving human 

beings, of any gender, in the newborn age range (from birth to one month of age), in English, between the years 

2012 and 2022. 

The researchers conducted the search of the terms independently to minimize citation losses. When there was 

disagreement between researchers, the only included texts were the ones that received final consensus. Article 

exclusion criteria were citations in languages other than English, citations that did not allow access to the full 

text, repeated citations, case studies, literature reviews, manuals, questionnaires, clinical guides, letters to the 

editor, and terms that were not directly related to the topic (e.g., techniques for pain relief without mentioning 

non-nutritive sucking). Figure 1 illustrates the study selection diagram flow for the analyzed articles. 

 

Figure 1. Study selection flowchart. 

Following the literature search and the selection of the articles, textual analysis was conducted examining study 

objectives, pain assessment methods, and results/conclusions. 
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3. Results 

The results of the present research are described in Table 1, organized in chronological order of publication: 

 

Table 1: results 

Notes: 

PIPP: Premature Infant Pain Profile 

NNS: Non-nutritive sucking 

NESAP: Noninvasive Electrical Stimulation of Acupuncture Points 
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N-PASS: Neonatal Pain, Agitation and Sedation Scale 

ATP: Adenosine triphosphate 

BM: Breast milk 

4. Discussion 

Research findings revealed that the majority of studies included more than 100 participants(1,7,9,10,13), one 

study enrolled over 200 participants(11), and only two studies included fewer than 50 participants(12,14). 

Only the studies by Thakkar et al.(1) and Vu-Ngoc et al.(12) specified chronological age (>1 day and 2 to 4 days, 

respectively). The remaining studies(7,9,10,11,13,14) did not provide participant age information. 

In terms of gestational age (GA), three studies(1,10,12) enrolled term newborns (37 to 40 weeks GA), four studies 

included preterm infants (24 to 36 weeks and 6 days GA)(7,9,13,14), and one study examined infants ranging 

from 24 to 42 weeks GA(11). 

For neonatal pain assessment, all studies used validated pain scales as evaluation methods. Seven 

studies(1,7,9,10,11,13,14) utilized the Premature Infant Pain Profile (PIPP). Mitchell et al.(10) evaluated pain 

through heart rate variability and salivary cortisol measurements in addition to the PIPP. One study(12) employed 

the Neonatal Pain Agitation protocol and the N-PASS scale. 

The pain assessment instruments incorporate both behavioral and physiological parameters. While all studies 

evaluated acute pain responses, none of the studies addressed the implications of chronic or prolonged pain 

exposure, nor did they clearly delineate developmental levels or specific clinical presentations. This observation 

aligns with the findings of the Ministry of Health(2) that few scales address critical factors such as newborn 

organizational states or comprehensive pain experiences (including characteristic, location, rhythm, and 

duration). 

For pain management interventions, six studies employed glucose or sucrose(1,7,9,10,11,14), one study utilized 

NNS exclusively(12), and one study incorporated breast milk, maternal heartbeat sounds, and NNS(13). 

Brazil currently lacks consensus regarding optimal glucose or sucrose dosing protocols, as noted by Stevens et 

al.(11). Consequently, the Ministry of Health(2) recommends that these substances be prescribed as medications 

due to existing contraindications, including necrotizing enterocolitis risk, esophageal atresia or tracheoesophageal 

fistula, pulmonary hypertension, and aspiration risk in sedated newborns. Furthermore, long-term effects and 

patient safety implications of repeated sweetened solution administration remain undetermined. 

Asmerom et al.(9) demonstrated that while oral sucrose appears to provide analgesic effects, it may 

simultaneously increase tachycardia, thereby contributing to elevated ATP usage. The authors emphasized the 

need for additional research examining relationships between sucrose administration, pain reactivity, and 

oxidative stress. 

Regarding non-pharmacological interventions, all reviewed studies examined NNS benefits either alone or 

combined with sucrose for neonatal pain relief. However, the Ministry of Health(2) advocates for preventive 

analgesia before and during painful procedures, utilizing combined pharmacological and non-pharmacological 

approaches according to sequential guidelines established by individual healthcare institutions. This protocol 

prioritizes environmental controls and non-pharmacological measures before progressing to medication 

administration(2). 

Parental reports in the Pölkki, Korhonen, and Laukkala(5) study, supported by Ministry of Health 

recommendations(2), demonstrate that environmental, behavioral, and non-pharmacological interventions 

(positioning, swaddling, containment, NNS, massage, rocking, skin-to-skin contact, and kangaroo care) 

effectively reduce mild to moderate pain associated with procedures such as venous and heel punctures. The 

authors further emphasize breastfeeding's importance during painful procedures, noting that human milk 

demonstrates equivalent efficacy to sucrose and glucose. 

Hernandez(15) reinforces that healthcare professionals managing neonates must comprehensively understand 
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each infant's health status and developmental trajectory, recognizing that certain stressful procedures may 

compromise clinical progression and overall infant development. None of the analyzed studies specified newborn 

developmental levels or general health status—considerations particularly crucial for preterm populations. 

According to Rios, Oliveira, Farias, Barcelos, and Tini(16) and Soares(17), preterm infants demonstrate oral 

sensorimotor system immaturity affecting physiological and neurological function. These infants exhibit 

hypersensitivity, altered muscle tone and oral reflexes, and compromised cardiac, respiratory, thermoregulatory, 

and consciousness state regulation. Additionally, Rios(18) and Soares(17) describe suck-swallow-breathe 

incoordination, altered tongue mobility, exaggerated jaw excursion, incomplete lip seal, reduced buccal fat pad 

volume, and irregular breathing patterns, creating feeding difficulties that compromise rhythm, strength, and 

efficiency during nutritive sucking. 

Preterm immaturity raises concerns that sucking stimulation intended to calm stress responses may not 

consistently produce desired effects, potentially requiring concurrent interventions. Studies by Asmerom et al.(9), 

Meesters et al.(7), Wu et al.(13), and Silveira et al.(14) did not report potential NNS alterations during oral 

manipulation procedures. However, clinical evidence demonstrates that preterm infants typically exhibit absent 

initial sucking responses during speech-language pathology evaluations and require therapeutic intervention to 

develop functional sucking patterns in intensive care settings(17,19). Crying infants require extended periods to 

achieve organizational stability and demonstrate coordinated, effective sucking burst patterns, necessitating 

calming interventions before organized sucking function can be established(20,21). 

Hospitalized infants experience multiple clinical interventions and successive uncomfortable, and painful 

manipulations that become deeply internalized, causing physiological, hormonal, metabolic, and immunological 

disruption, as well as neurological and behavioral damage persisting both short and long term(15,16,18). While 

term infants typically maintain equilibrium between functional states and subsystems, hospitalized infants and 

those with immaturity histories demonstrate recognized regulatory difficulties maintaining functional balance. 

These vulnerable infants require careful attention to environmental stimuli, with all interventions focused on 

promoting development rather than further disrupting fragile regulatory systems(22). The reviewed studies failed 

to report NNS stimulus duration, number of observed sucking bursts, or participating neonate oral maturity levels. 

Multiple factors interfere with sensory system function, compromising central nervous system organization and 

information processing efficiency. Erroneous processing generates disordered, distorted, and alarming 

information that consequently impacts muscular movement execution, causing "exacerbated or diminished" 

responses(23). Silva(24) notes that neurodevelopment tends toward greater compromise in preterm infants, 

considering that sensory processing—particularly tactile, oral, vestibular, and visual—differs substantially from 

term infant presentations. Consequently, prematurity independently constitutes a sensory integration risk factor 

with accompanying sensory processing alterations, primarily due to disharmonious tactile system stimulus 

overload, creating self-regulation difficulties when receiving and interpreting sensory input. 

In these newborns, pain, recurrent manipulation, and exposure to painful and unpleasant handling interfere with 

learning, organization, and functional performance, potentially leading to oral aversion development. These 

infants become agitated and anxious, may demonstrate reduced or heightened sensitivity, and exhibit refusal or 

resistance behaviors due to traumatic oral memories. They present altered protective reflexes and may develop 

gastroesophageal reflux, swallowing difficulties, and feeding discomfort, limiting intake and demonstrating food 

selectivity or preferences that impede functional, pleasurable feeding establishment(23,25,26). 

In the analyzed studies, non-speech-language pathology research personnel did not describe finger or implement 

oral cavity introduction methods during NNS administration, except Meesters et al.(7), who reported gentle 

pacifier placement without pressure application. Only one study(13) referenced newborn positioning during pain 

relief technique implementation. Several studies reported only stimulus frequency without describing procedural 

steps(1,7,9,11,14). 

Although all studies reported NNS pain response reduction, none included prior speech-language pathology 

assessment to determine individual infant suitability for NNS intervention, despite speech-language pathologists 

being the designated professionals responsible for sucking function evaluation and intervention(8). 

The absence of specific sucking stimulus implementation descriptions for all infants experiencing pain, including 

preterm newborns, may relate to assumptions that sucking represents an intrauterine-developed skill with 

expected positive responses to stimulation, even in preterm populations. However, specialized literature 
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acknowledges that preterm newborns cannot be expected to demonstrate anticipated post-birth skill development 

due to numerous conditions and pathologies affecting premature infants, initially compromising reflex responses. 

Consequently, immediate sucking reactions in preterm newborns should not be expected; rather, potentially 

aversive responses to unrecognized, non-pleasurable stimuli may occur. 

Recent guidelines for acute pain prevention and management indicate that newborn gestational age may interfere 

with responses to non-pharmacological NNS interventions(27). 

The Brazilian Society of Pediatrics(28) reports that 33% to 80% of preterm newborns experience feeding 

difficulties resulting from adverse conditions such as painful oral procedures that profoundly impact infants, 

causing apprehension, selectivity, or food refusal when feeding is offered manifestations that persist throughout 

life, compromising growth, behavior, and child development. 

5. Conclusion 

Analysis of the reviewed literature reveals that none of the studies described newborn acceptance patterns of non-

nutritive sucking stimuli during painful procedures. The research also lacks consensus regarding NNS 

implementation across diverse newborn populations. Studies failed to consider gestational age and physiological 

maturity levels when applying interventions. This approach results in systematic procedure implementation 

without acknowledging individual infant characteristics. 

The available literature focuses exclusively on demonstrating NNS efficacy for procedural pain relief. However, 

these studies lack standardized techniques and assessment scales for this specific application. This absence of 

standardization limits the clinical applicability and reproducibility of findings across different healthcare settings. 

This analysis reveals a notable absence of references regarding newborn maturity levels and detailed descriptions 

of NNS techniques employed. The reviewed literature fails to address whether excessive NNS procedures, either 

alone or combined with sweetened substances, might cause fatigue in oral-motor structures. Such fatigue could 

potentially compromise subsequent nutritive sucking function. Additionally, the studies do not examine whether 

specific methods or implements used during NNS administration might induce oral dysfunction in neonates. None 

of the reviewed studies reported whether oral manipulation during NNS interventions caused aversive responses 

in infants or disrupted functional sucking patterns. 

These findings highlight the need for additional research focusing on sensory and functional aspects of NNS 

interventions. Current literature demonstrates a significant scarcity of evidence addressing these critical 

components of neonatal pain management. 
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