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Sources
• To ensure that this presentation is up-to-date, information was 

collected from the the sources cited in March 2005; August 2007; 
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• Therapy ideas and treatment suggestions were created by Dr. Ruth 
Stonestreet, using the evidence presented here along with her 
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A Little About Me…

Since the beginning of her career, Dr. Ruth Stonestreet has had extensive experiences 
serving the pediatric population. She has been a clinician, administrator, program 
developer, mentor/supervisor, speaker, and professor. She has worked in interprofessional 
collaborations with professionals serving infants-toddlers-preschoolers with rare 
syndromes, pediatric feeding disorders, and cranio-facial anomalies. Her interests also 
include developmental language disorders in children birth to five years of age, counseling 
parents/caregivers, and sharing experiences through presentations and in-services.  She is 
a Professor Emerita, Fellow-ASHA, Fellow-National Academies of Practice and Board 
Certified Specialist in Child Language.  



Why Do I Need to Know About 
Sensory Development?

1.  To have knowledge regarding typical development is critical to 
understand atypical development.

2. To understand about babies’ sensory development as they 
receive integrated, interprofessional and developmentally 
appropriate care in the NICU.



Newborn Senses
❖ Babies are born with all five (5) senses:

❖ Touch (Tactile)

❖ Taste    (Gustatory)

❖ Smell   (Olfactory)  

❖ Sound (Auditory/Hearing)

❖ Sight  (Visual)

Some of these senses are not fully developed at birth. 



Touch: Tactile
❖ First system to form and develop

❖ Fetus responds to touch by 7-8 weeks

❖ Initially begins with sensory receptor development in the face (lips and nose) 
by 7-8 weeks

❖ Perioral area is sensitive to stimulation by 7 ½ weeks

❖ Develops in other parts of the body such palm and soles by 12 weeks and 
abdomen by 17 weeks

❖ By 26 weeks primitive tactile responses elicited and rooting is present

❖ Implications: Impacts for pre-term development: tactile defensiveness can 
be an overactive protective response.

❖ Purvis (2005); Ross (2012)



Taste: Gustatory
❖ Important for sending impulses to the taste center in cerebral cortex

❖ Facilitates readiness for oral feeding

❖ Tongue bud forms at 4 weeks with mouth and tongue development 
completed by 8 weeks

❖ 20 weeks: taste buds emerging with response to bitter at 26-28 weeks

❖ 35 weeks: differentiates between glucose and water

❖ Newborn differentiates between sweet, sour, bitter, between breast milk 
and formula

❖ Sucks/swallows average of 1 liter of amniotic fluid daily in utero 

• Implications: Provides practice for feeding
❖ Purvis (2005)



Smell: Olfactory
❖ Sense of smell and taste are linked because sense of taste is 90% smell.

❖ One of the most well-developed senses in the newborn.

❖ Week 5: Nasal pits are present.

❖ Week 8: Nasal structures are in place.

❖ Week 24: Nasal system functionally and structurally completed

❖ Assists in gastro-intestinal functions 

❖ Implications: Recognizes mother through smell; Overstimulation of 
system may lead to a disinterest in feeding; May have withdrawal 
reactions to olfactory stimuli

❖ Morgan (2017); Purvis (2005); Ross (2012)



Sound: Auditory/Hearing
❖ Week 4:  Anatomical division of inner ear begins.

❖ Week 24: Structurally and functionally complete of external, middle, inner 
ear and auditory center in the cortex.

❖ Fully developed in newborn

❖ Can distinguish and identify voices in the womb 

❖ Prefer mother’s voice shortly after birth

Implications: Pre-term infants hearing frequency: 500-4000 Hz; Sound levels 
>55dB will arouse an infant and above 70dB is incompatible with sleep in 
term infants; Responses to increased auditory levels may be change in color, 
heart rate, respiration rate, inability to sleep, desaturation in oxygen levels

❖ Aslam and Inayat (2007); Graven (2008); Purvis, (2005)

❖ Purvis (2005);Graven (2008);



Sight: Visual
❖ Day 22: Eye formation begins; 2nd month: Retinal differentiation

❖ Week 6-8: optic nerve; 25-26 weeks: All neurons of visual cortex present

❖ 7th month: Eyes open; 36 weeks: Awake visual alertness

❖ Visual system: last to develop

❖ Implications: If born prior to 27 weeks, eyes sealed shut and cornea is hazy; 
No awake visual attention earlier than 30-32 weeks; Increased visual  
stimulation in NICU may cause squinting, shading face with hands, and 
turning away; Can only focus 8-10 inches and will improve to 20/20 vision 
from 20/150 within first 2-3 years of life

❖ Aslam and Inayat(2007); Fagard et al. (2018);Morgan (2017); Purvis (2005)



Development of Primitive Reflexes
❖ 12-16 weeks: Lip movements and mouthing

❖ 14-23weeks: Swallowing

❖ 15-20 weeks: Suckling

❖ 27-33 weeks: Gag reflex

❖ 29-34 weeks: Rhythmic non-nutritive sucking

❖ 28-29 weeks: Transverse tongue reflex

❖ 34-38 weeks: Cough

❖ 35-40 weeks: Rooting

❖ 36-37 weeks: Coordinated suck/swallow/breathe

❖ 37-40 weeks: Phasic bite reflex Ross (2012)



Thoughts
❖ The development of these senses  in the intrauterine environment are 

completed in an orderly fashion.  

❖ Most can overlap in development, but they remain constant in the 
sequence of development.

❖ By 25-28 weeks, sensory systems are structurally complete, except for the 
visual system, but each are functionally immature.

❖ Preemies communicate in 5 ways: crying, grunting, spreading fingers, 
arching the back, and averting eye gaze

❖ Be cognizant of the impact on the families of the pre-term baby and 
provide support.



Questions?
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