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NONNUTRITIVE SUCKING

Primary Disciplinary Field(s): Developmental Psychology, Pediatrics, Neurobiology

1. Core Definition and Differentiation

Nonnutritive Sucking (NNS) is defined as the rhythmic sucking behavior exhibited by infants and

young children on objects that do not provide nutritional intake, such as a pacifier, thumb, fingers,

or a clean cloth. This behavior is distinct from Nutritive Sucking (NS), which involves the complex

coordination of jaw, tongue, and pharyngeal movements necessary to extract milk or formula from

a breast or bottle. While NS is characterized by a suck-swallow-breath pattern and a slow, high-

pressure suck burst, NNS typically involves rapid, short bursts of sucking activity followed by

periods of rest, with little to no swallowing required. The primary function of NNS, unlike its nutritive

counterpart, is centered on providing physiological stabilization, psychological comfort, and aiding

in the development of self-regulation. The presence of NNS is highly adaptive and reflects an

innate capacity for the infant to manage internal states and respond to external stressors.

The distinction between NNS and NS is crucial in both pediatric assessment and developmental

research. Nonnutritive sucking is primarily mediated by oral motor patterns that focus on comfort

and regulation, often serving as a highly effective calming mechanism capable of reducing heart

rate, stabilizing respiration, and decreasing generalized motor activity in the infant. NS, conversely,

is governed by the need for caloric intake and maturation of feeding mechanisms. The ability to

differentiate and execute both types of sucking patterns indicates healthy neurological

development and coordinated motor function in the newborn. Furthermore, researchers frequently

employ the characteristics of NNS--specifically its frequency and intensity--as a quantifiable metric

to assess early cognitive processes and preferences, highlighting its utility beyond mere comfort

provision.

2. Biological and Reflexive Origins

Nonnutritive sucking originates as one of the most fundamental and robust innate reflexes present

in the mammalian neonate. This sucking reflex is crucial for survival, ensuring that the infant is

prepared to feed immediately following birth. However, the nonnutritive aspect of this reflex

emerges early, often observed prenatally, demonstrating its inherent biological importance outside

of direct feeding. Ultrasonographic studies have repeatedly documented fetuses engaging in NNS

behaviors--sucking on their thumbs or fingers--while still in utero. This early onset suggests that the

reflex is not simply a reaction to external stimuli but a critical component of neurological and motor

skill maturation, preparing the oral structures for eventual feeding and providing early sensory input

necessary for sensory integration.
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The neural pathways governing the sucking reflex are housed primarily in the brainstem, indicating

their primitive and highly reliable nature. While the reflex begins as a purely involuntary response,

consistent practice of NNS throughout infancy contributes significantly to the gradual integration of

reflexive behavior into purposeful, voluntary action. This transition is a hallmark of early

neurological development. The repetitive, rhythmic action of NNS stimulates mechanoreceptors in

the mouth, sending afferent signals to the brain that activate inhibitory neural circuits, effectively

reducing cortical arousal and promoting a state of tranquility. This inherent biological mechanism

underscores why NNS is so reliably used to elicit calm or aid in the onset of sleep, serving as an

automatic physiological down-regulator.

3. Mechanisms of Self-Regulation and Emotional Control

One of the most profound roles of Nonnutritive Sucking is its contribution to the infant's emerging

capacity for emotional control and individual-regulation. Infants possess limited behavioral

strategies for coping with distress, pain, or overstimulation; NNS provides an immediate and

effective behavioral outlet. When an infant is stressed, the repetitive oral input serves as a highly

focused sensory stimulus that captures attention and provides a counter-stimulus to the source of

distress. This redirection of focus helps dampen negative emotional responses, allowing the infant

to shift from a state of high arousal back toward equilibrium.

The regulatory effect of NNS is quantifiable through various physiological metrics. Studies

examining heart rate variability, cortisol levels, and oxygen saturation consistently demonstrate that

NNS rapidly stabilizes these indices following acute stressors, such as immunizations or medical

procedures. This physiological stabilization translates directly into improved behavioral

organization. By providing a reliable method for self-soothing, NNS allows the infant to practice

independent management of emotional peaks and troughs, laying the groundwork for more

sophisticated self-regulation strategies later in childhood. The immediate availability of a comfort

object (whether it be a digit or a pacifier) empowers the infant to take an active role in modifying

their internal state, fostering a sense of predictable control over their environment and body.

4. Types and Manifestations of Nonnutritive Sucking

Nonnutritive sucking manifests in several common forms, primarily categorized by the object used.

The two most studied forms are pacifier use and digit sucking (thumb or finger sucking). Pacifier

use is an externally introduced form of NNS that offers the advantages of hygiene and eventual

removal or weaning. Pacifiers are specifically designed to maximize the calming effects of NNS,

often fitting ergonomically to minimize jaw stress while providing adequate oral stimulation. The

popularity of pacifiers stems directly from their effectiveness in managing infant temperament and

inducing sleep cycles.
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Conversely, digit sucking, particularly thumb sucking, is a purely endogenous form of NNS. As

observed prenatally, this behavior is entirely initiated and controlled by the infant. While providing

identical self-soothing benefits to pacifier use, digit sucking is often more persistent and can

continue well into the toddler or preschool years, necessitating careful monitoring due to potential

dental implications. The persistence of digit sucking often correlates with the strength of the infant's

initial need for oral gratification and comfort. Psychologically, both forms serve the core function of

comfort, but the transition from reflexive NNS to habitual NNS reflects the infant's growing capacity

to intentionally seek out comfort behaviors when required.

5. Application in Infant Research (High Amplitude Sucking Paradigm)

Beyond its biological and developmental roles, Nonnutritive Sucking has been utilized extensively

as a crucial methodology in developmental research, serving as a primary tool for deducing infant

inclinations and cognitive capacities. The technique known as the High-Amplitude Sucking (HAS)

paradigm, or Nonnutritive Sucking Paradigm, leverages the infant's natural sucking behavior to

study perception, memory, and learning. This methodology relies on the principle that variations in

an infant's sucking rate are indicative of their level of interest or attention toward a novel stimulus.

In a typical HAS experiment, infants are fitted with a specialized pacifier connected to pressure

transducers. The researchers establish a baseline sucking rate and then introduce a stimulus (e.g.,

a specific sound, phoneme, or visual image). When the infant is highly interested in the stimulus,

they increase their sucking rate--a process known as operant conditioning or reinforcement. As

the infant habituates to the stimulus (i.e., finds it less novel or interesting), the sucking rate

decreases. Crucially, if a new, distinct stimulus is presented, and the infant recognizes the

difference, the sucking rate will increase again, a phenomenon called dishabituation. By viewing

these precise variations in sucking rate, researchers can effectively assess an infant's ability to

discriminate between auditory and visual stimuli, providing invaluable insights into language

acquisition, memory formation, and sensory processing in pre-verbal subjects.

6. Pediatric and Developmental Significance

The practice of Nonnutritive Sucking holds significant clinical relevance, particularly in the care of

premature infants. For infants born preterm, NNS is often used therapeutically to improve feeding

efficiency and promote gastrointestinal maturation. Studies have shown that introducing NNS

during tube feedings can accelerate the transition to oral feeding, reduce the length of hospital

stay, and improve overall weight gain. This positive effect is attributed to the NNS activity

stimulating the vagal nerve, which enhances gastrointestinal motility and prepares the oral motor

system for coordination required for nutritive intake.

Furthermore, NNS is implicated in the overall organization of the infant state. It helps bridge the
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transition between active alert states and deep sleep, promoting more stable and predictable sleep

patterns, which is essential for neurodevelopment. The consistent organization provided by NNS is

often cited as a protective factor against Sudden Infant Death Syndrome (SIDS). The American

Academy of Pediatrics recommends the use of a pacifier during sleep time for the first year of life

precisely because the presence of the pacifier and the associated NNS activity may help maintain

partial airway patency and prevent the infant from entering excessively deep sleep states from

which arousal is difficult.

7. Debates, Criticisms, and Clinical Considerations

Despite its clear benefits in terms of self-regulation and developmental organization, Nonnutritive

Sucking is subject to several clinical debates and criticisms, primarily concerning its duration and

method. The primary criticism relates to the potential for NNS, particularly prolonged or intense

usage beyond the age of three or four, to negatively affect dental development. Habitual sucking

pressure can lead to malocclusion, including posterior crossbites and anterior open bites,

necessitating orthodontic intervention later in childhood. Pediatric dentists typically advise weaning

from pacifiers or digit sucking by the time permanent teeth begin to erupt.

Another area of debate revolves around the potential interference of NNS with breastfeeding.

While some studies suggest that pacifier use in the early weeks of life could lead to "nipple

confusion," making it harder for the infant to maintain a proper latch on the breast (due to the

different tongue and mouth mechanics required for NNS versus NS), modern pediatric guidance

often indicates that if breastfeeding is well-established, moderate pacifier use does not significantly

impede nursing success. However, parents are frequently advised to wait until breastfeeding is

fully optimized before introducing a pacifier. Finally, excessive reliance on NNS for sleep initiation

can lead to dependence, resulting in frequent night waking when the pacifier falls out, creating a

cycle of reliance that requires deliberate intervention during the weaning process.

Further Reading

High-amplitude sucking (Wikipedia)

Sucking Reflex (Wikipedia)

Pacifier (Wikipedia)

American Academy of Pediatrics (Official Site)
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