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Welcome to 
the NICU!

Fun Fact! In 1901, Martin Couney sets  up his  firs t 
“Incubator Baby Side-Show” at the Trans -Miss iss ippi 

Expos ition in Omaha, NE

First off icial NICU opened at Yale Hospital in 
1965 

Approximately 280,000 admiss ions  each year, 8% of all 
children born in the United States

Four Levels  of Neonatal Care as  well as  several other 
ICU’s  (Pediatric, Cardiac, Technology-dependent)

Average NICU stay: 26 days  (but can last hours  to >1 
year)

Range of referral reasons, including congenital 
anomalies , prematurity, perinatal asphyxia

• 7% of  births result in some degree of NICU 
utilization (Harrison & Goodman, 2015)

• NICU graduates are at an increased risk of 
experiencing learning, behavioral, social-
emotional, feeding, and developmental delays 
and disabilities (Bhutta et al., 2002; Vanderbilt & 
Gleason, 2010)

• Parents of  infants in the NICU are at an 
increased risk of experiencing elevated levels of 
anxiety, depression, Acute Stress Disorder, and 
PTSD (Lottermanet al., 2019; Roque et al., 
2017)

Long Term Outcomes 
of NICU Graduates

1. What are the precipitating factors associated with these 
outcomes?

2. What can we as professionals do to prevent, mitigate, and address 
these concerns?

• Gross and fine motor delays

• Speech/language delays

• Feeding difficulties

• Autism spectrum disorder

• Behavioral Concerns

• Attention-deficit hyperactivity disorder

• Cerebral palsy

• Learning disabilities 

• Intellectual disabilities

• Vision and hearing impairments

(Bhutta et al., 2002; Grunau et al., 2006; Hawdon et al., 2000; Morin et al., 
2014; Smith et al., 2011 Vanderbilt & Gleason, 2010)

NICU Graduates are at 
an increased risk of…

• Behavioral Concerns

• Attention-deficit hyperactivity disorder

• Learning disabilities 

• Intellectual disabilities

(Bhutta et al., 2002; Grunau et al., 2006; Hawdon et al., 2000; Morin et al., 2014; 

Smith et al., 2011 Vanderbilt & Gleason, 2010)

NICU Graduates are at 
an increased risk of…

• Dif ficulties in self-regulation

• Dif ficulty with impulse control

• Hy peractivity

• Aggression 

• Sleep Concerns

• Eating/Feeding

• Peer dif ficulties
• Impaired social skills

• Social Withdrawal

• Anxiety 

• Depression

Behavioral Concerns 
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Cognitive Deficits 
and ADHD

• Bhutta et al. (2002) conducted a meta-
analysis on cognitive outcomes and 
outcomes related to ADHD in children 
with premature birth

• Case-control studies reporting cognitive 
and/or behavioral data of children who 
were born preterm and who were 
evaluated after their 5th birthday 

• From the 227 reviewed studies, cognitive 
data from 15 studies and behavioral data 
from 16 studies were selected.

Cognitive Deficits and 
ADHD

• Among 1556 cases and 1720 controls, controls 
had signif icantly higher cognitive scores (by 
10.9 points) compared with children who were 
born preterm 

• Cognitive scores of preterm-born children and 
term-born controls were directly proportional to 
their birth weight and gestational age 

• Correlations were significant and positive
• Age at evaluation had no significant correlation with 

mean difference in cognitive scores

• Allotey et al. 2018 found that children who are 
preterm had lower Full scale cognitive scores, 
perf ormance scores and verbal cognitive 
scores

• Conclusion: Children who are born preterm are 
at risk f or cognitive deficits

Cognitive Deficits

Bhutta et al. (2002)

• Preterm-born children showed increases in 
externalizing and internalizing behaviors in 
81% of studies 

• More than twice the relative risk (RR) for 
developing ADHD 

• Children who are born premature are more 
likely to have ADHD

• The percent of children 4-17 years of age 
ever diagnosed increased from 7.8% in 
2003 to 9.5% in 2007 and to 11.0% in 2011-
12.

• The number of young children (ages 2-5) 
who had ADHD increased by more than 
50% from the 2007-2008 survey to the 
2011-12 survey

Attention-Deficit Hyperactivity 
Disorder (ADHD)

Bhutta et al. (2002)

What is ADHD?
• One of  the most common neurodevelopmental 

conditions in childhood

• An estimated 8.4 percent of children and 2.5 
percent of  adults have ADHD

• Of ten diagnosed in childhood and persists 
throughout adulthood

• Children with ADHD may have trouble paying 
attention, controlling impulsive behaviors (may act 
without thinking about what the result will be), or 
be ov erly active.

Center for Disease Control 

Causes of ADHD
• Cause(s) and risk factors for ADHD are unknown, 

but current research shows that genetics plays an 
important role. Recent studies of twins link genes 
with ADHD.1

• In addition to genetics, scientists are studying 
other possible causes and risk factors including:

• Brain injury

• Exposure to environmental (e.g., lead) during 
pregnancy or at a young age

• Alcohol and tobacco use during pregnancy

• Premature delivery

• Low birth weight

Center for Disease Control 

https://www.cdc.gov/ncbddd/adhd/facts.html#1
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ADHD in Nebraska

Center for Disease Control 

ADHD in Nebraska

Center for Disease Control 

ADHD in Nebraska

Center for Disease Control 

ADHD in Nebraska

Center for Disease Control 

ADHD: Formal Diagnostic Criteria
DSM-5 (2013)

• Inattentive or Hyperactive-Impulsive Presentations:

– Six or more symptoms of inattentive (or 
hy peractive-impulsive) symptoms for children up to 
16 y ears (or 5 symptoms if over 17 years):

– Present f or at least 6 months

– Inappropriate for developmental level

• Combined Presentation

– Criteria met on both lists

ADHD: Symptom Lists

Inattentive Presentation

• fails to attend to details, makes 
careless mistakes

• difficulty sustaining attention in play 
or work

• does not listen when spoken to

• does not follow through

• difficulty organizing tasks

• avoids task requiring sustained mental 
effort

• loses things needed

• distracted by extraneous stimuli

• often forgetful

Hyperactive-Impulsive Presentation

• often fidgets hands/feet or squirms

• often leaves seat when sitting is expected

• runs about or climbs excessively

• difficulty playing or engaging in leisure 
activities quietly

• often “on the go”/ “driven by motor”

• talks excessively

• blurts out answers before questions 
completed

• difficulty awaiting turn

• interrupts or intrudes on others
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ADHD: Formal Diagnostic Criteria
DSM-5, 2013

• Symptoms present before age 12

• Several symptoms present in two or more 
settings (e.g., home, and school or work).

• There is evidence clear evidence that the 
symptoms interfere with, or reduce the quality 
of, social, school, or work functioning.

• The symptoms are not better explained by 
another condition.

ADHD: Associated Problems

• Oppositional Defiant Disorder: 35 - 65%

• Learning Disability: 25 - 30%

• Variable academic quality 93%

• Poor social skil ls, peer relationships

• Difficulties in family functioning

Associated Problems-ADHD
• Children with ADHD have significant 

problems with:

• Sustained attention

• Persistence toward goals

• Resisting distractions

• Inhibiting task-irrelevant behavior

• Inhibiting actions, words, thoughts, 
emotions

And all are either socially 
inappropriate AND/OR interfere 
with long term goals.

In Summary

Learning Problems

• Studies on the neuropsychological outcome in 
ELBW children have disclosed impairments 
across a wide range of areas, including 
planning and organization, self-regulation, 
mental f lexibility, and deployment of attention 
(Farooqi et al., 2013). 

• Dif ficulties in these areas have been 
demonstrated to be strongly associated with 
academic struggles and higher rates of special 
education support

• At school age ELBW and/or children are more 
likely  to show poorer academic performance 
than their peers

Learning Concerns in the 
NICU graduate 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4923155/#B9
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• Studies on the neuropsychological outcome in 
ELBW children have disclosed impairments 
across a wide range of areas, including 
planning and organization, self-regulation, 
mental f lexibility, and deployment of attention 
(Farooqi et al., 2013). 

• Dif ficulties in these areas have been 
demonstrated to be strongly associated with 
academic struggles and higher rates of special 
education support

• At school age ELBW and/or children are more 
likely  to show poorer academic performance 
than their peers

Learning Concerns in the 
NICU graduate 

• Areas of academic concern in the 
classroom

• Reading 

• Math

• Written expression

• Specific neuropsychological deficits 
in 

• executive function

• dif ficulties in visual-motor integration and 
perception,

• selective language impairment

Learning Concerns in the 
NICU graduate 

• Separation f rom parents and inconsistent 
caregiv ers

• Decreased positive touch (e.g., holding, 
nursing)

• Painf ul procedures (average 7-17/day; Cruz et 
al., 2016)

• High noise lev els with reduced positive noise 
• Average NICU noise = 59 decibels 

• Peak NICU noise =  87 decibels (Pineda et al., 2017)

• Sleep disturbances

• Sedation, anesthesia, medication, withdrawals, 
surgeries, etc.

Stressors for the Infant

• Status and prognosis of infant

• Parental role adjustment

• Phy sical appearance of infant

• NICU environment

• Separation f rom infant, other family

• Siblings

• Recov ery from childbirth

• Inf ant loss, grief, guilt

• Communicating with medical staff

• Lactation

• Sleep disturbances

Stressors for the Family

(Roque et al., 2017; Williams et al., 2018)

Toxic Stress in the NICU

“Any pediatric hospitalization can 
precipitate toxic stress in the 
child as well as in the child’s 
parent(s), particularly if the child 
and family lack support to buffer 
their experiences.”

“Having an infant in the NICU is a 
stressful experience for families. 

Depression symptoms are common 

and often cooccur with anxiety and 
trauma-related symptoms.”

“Fostering social connectedness that 
is mutual and reciprocal among 

parents, their baby and the NICU 

staff creates a critical buffer to 
mitigate stress and improve 

outcomes of both baby and parents. 

Using techniques of trauma-informed 
care…redirecting the developmental 

trajectory toward long-term health 

and well-being of the baby and all 
family members.”

(Roque et al.,  2017; Sanders & Hall,  2018)

• Many  inf ants discharged with an array of 
medications, appointments, and medical 
equipment

• High probability (63%) of homecare and 
healthcare utilization errors post-discharge

• Appointments: Not attending/scheduling a 
prescribed follow-up appointment

• Medication: incorrect dose, not getting or giving a 
prescribed medication

• Feeding: incorrect fortification, inappropriate 
volume, wrong type of formula

• Equipment: lack of or errors using prescribed 
equipment

Leaving the NICU

(Patel et al., 2017)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4923155/#B9
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• Feeding difficulties (Hawdon et al., 2000)

• Autism, ADHD, and behavioral concerns 
(Vanderbilt & Gleason, 2010)

• Learning disabilities, reduced cognitive 
f unctioning, and speech/language delays 
(Bhutta et al., 2002; Vanderbilt & Gleason, 
2010)

• Dif ficulties with vision and hearing (Vanderbilt & 
Gleason, 2010)

• Hy pervigilance and impaired reactions to pain 
and stress (Grunau et al., 2006; Morin et al., 
2014)

NICU Graduates are at Increased 
Risk of…

• Symptoms of anxiety and depression

• Negative feelings including guilt, shame, 
helplessness, hopelessness

• High levels of stress

• Acute and Posttraumatic Stress 
Disorders

• Postpartum Depression

Parents are at Increased Risk 
of…

• Disparities experienced in NICU settings based on 
language, culture/ethnicity, race, SES, drug use, sexual 
orientation, family status, immigration status, gender, and 
disability (Profit et al., 2017 ; Sigurdson et al., 2017)

• Privileged Care: knowing how to “get things done” in the 
NICU

• Neglectful Care: receiving less time or attention
• Judgmental Care: Staff evaluation of “moral status” of a 

family

• Systemic Barriers: unable or unwilling to address systemic 
barriers

• Once discharged, lower rates of referrals to (Hintz et al., 
2015) and use of (Roberts et al., 2016) NICU follow-up 
clinics for Black and Hispanic families compared to White 
families

Individual Cultural 
Considerations Addressing Child and Family 

Needs
• Utilization of family-centered care

• Referral to or provision of appropriate services for child
– NICU and Cardiac Neurodevelopmental Follow-Up Clinics

– Related therapies including PT, OT, Speech, Feeding, Behavioral 
health

– Early Identification and Intervention
– School-based services (e.g., IEP, 504)

• Referral to or provision of appropriate services for family

– Cognitive-Behavioral Therapy shown to be effective for parents before 
and after discharge from the NICU (Mendelson et al., 2017)

– Support with organization of supplies, appointments

– Support groups (in person, online)

• Coordination of care
– Utilize social workers, family resource coordinators, integrated care 

clinics
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