
 
•  The initial search consisted of keyword searches in databases 

through the University of Delaware’s DELCAT Discovery system. 
•  Search terms consisted of “long term effects Neonatal 

Abstinence Syndrome”, “developmental deficits associated with 
Neonatal Abstinence Syndrome”, “benefits of early intervention”, 
and additional terms.  

•  Several hundred articles were produced by the searches. 
•  After examining the articles, 80 were selected for further review 
•  Articles were excluded that focused on developmental outcomes 

of older elementary, middle, and high school students.  
•  References from articles were used to discover additional related 

articles. Overall, fifty-nine articles were included along with four 
ASHA websites.  
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The rise of opioid use in America has led to an increase in infants born with 
Neonatal Abstinence Syndrome (NAS). The rates of opioid use disorder at 
delivery hospitalization have increased 333% from 1994-2014, reaching 
epidemic proportions. There is limited research discussing the long-term 
effects of NAS, despite the rapid rise of opioid use. A systematic review 
was conducted to gather information on the long-term characteristics 
associated with neonatal abstinence syndrome, available assessments, and 
treatment methods. This paper discusses the following characteristics 
associated with NAS: drugs, growth, environment, speech language & 
hearing deficits, behavioral deficits, cognitive deficits, neurological deficits, 
and dysphagia. Research indicates that opioid exposed infants overall have 
reduced developmental outcomes compared to typically developing peers. 
In addition, this review discusses assessments and treatments for infants 
and children with NAS. Further research is critical to predict specific long-
term speech and language deficits, developmental outcomes, and 
improved treatment related to NAS.  
 

NAS syndrome occurs as a result of the sudden cessation of 
fetal exposure to substances that were used or abused during 
pregnancy by the mother (Kocherlakota, 2014). Clinical 
symptoms vary from mild tremors to more intense 
symptoms such as seizures (Mcqueen & Murphy-Oikonen, 
2016). NAS babies present with tremors, irritability, excessive 
crying, diarrhea and sporadic seizures. The type of the opioid, 
dose, and timing of exposure influence the severity and risks 
of withdraw symptoms (Mcqueen & Murphy-Oikonen, 2016). 
In addition to the prenatal effects, children exposed to 
opioids in utero are exposed to postnatal environmental 
challenges. Mothers of NAS babies lead less stable lifestyles. 
Pregnant opioid using mothers characteristically are 
unmarried, unemployed, less educated, less insured, and lack 
proper nutrition (Kocherlakota, 2014). The purpose of this 
review is to examine the long-term characteristics associated 
with NAS, assessments, and treatment methods for early 
intervention and preschool populations. Long-term effects of 
neonatal abstinence syndrome often are underreported. This 
paper explores the following characteristics associated with 
Neonatal Abstinence Syndrome: 1) drugs, 2) growth, 3) 
environment, 4) speech language & hearing deficits, 5) 
behavioral deficits, 6) cognitive deficits, 7) neurological 
deficits and 8) dysphagia.   
 

 
 

Drug Exposure  •  Morphine, heroin, methadone, buprenorphine, prescription opioid 
analgesics, antidepressants, and anxiolytics are the leading substances that 
cause NAS.  

 
•  Factors that increase severity of NAS include maternal smoking, 

methadone usage, infants born at term, polydrug-exposed neonates and 
male babies (Kocherlakota, 2014). 

 
•  Morphine and methadone are common treatments used for withdraw 

symptoms.  
 

Environment  •  Ornoy et al. (1996) compared the outcomes of children born to heroin 
dependent mothers raised by biological families versus being raised by 
adoptive families. Research findings discovered that environment has a 
significant impact on postnatal development.  

 
•  An unstable home environment, provided by most opioid using mothers, is 

detrimental to a child (Sardemann, Madsen, & Friis-Hansenet, 1976).   
 

Socioeconomic 
Status  

•  Hoff & Tian (2005) determined that children from low socio-economic 
status (SES) families had slower rates of language development compared 
to children from high SES families.  

 
•  Mothers with low SES talk less, use smaller vocabulary, are more 

straightforward in their speech, and ask fewer questions than higher SES 
mothers.  

 

Deficits 


Characteristics  


Speech and 
Language 

•  Beckwith & Burke (2014) concluded that prenatal opioid 
exposure correlates to deficits in language organizational skills.  

 
•  Opioid-exposed children have difficulties with language 

categorization and organizational skills (Geraldine, McCreary, 
Kean, & Baxter, 1979).  

 
•  Sardemann, Madsen, & Friis-Hansen (1976) determined poor 

speech development in a small population of children with 
NAS (Sardemann et al., 1976)  

 

Hearing •  Despite limited information on the long-term effects of in 
utero methadone exposure, there is a strong correlation 
between methadone treated mothers and a high incidence of 
otitis media in babies with born with NAS (Rosen & Johnson, 
1982).  

 
•  Untreated chronic otitis media can lead to language delays and 

hearing loss (Williams & Jacobs, 2009).   
 

Behavior  •  NAS is associated with persistent behavioral deficits that 
include ADHD, behavioral disturbances, and temper tantrums 
(Wilson, 1973). 

 
•   Common behaviors of opioid exposed children include 

impulsiveness, aggressiveness, and poor peer relations 
(Geraldine et al., 1979).  

Cognition  •  Prenatal opioid exposure creates alterations in brain structure 
and function profoundly impacting cognition (Ross et al., 2014).  

 
•  .Geraldine et al. (1979) conducted a study on the development 

of preschool children of heroin-addicted mothers. The study 
discovered that the heroin-exposed group of children obtained 
deficits in attention, concentration, short-term memory, and 
working memory. 

 
•  According to Ross et al. (2014) cognitive functioning deficits of 

the opioid exposed children were apparent during an 18-month 
assessment. At 3 years of age those cognitive deficits persisted.  

 

Neurological 
Deficits  

•  Ornoy, Michailevskaya, Lukashoy, Bar-Hamburger, & Harel 
(1996) discovered neurological disorders associated with NAS; 
Cerebral Palsy, Microcephaly, Intellectual Disability, and Fragile 
X Syndrome.  

 
•  According to Ornoy et al. (1996) there is a high incidence of 

cerebral palsy diagnosis associated with NAS.  

Dysphagia  •  Opiate exposed infants suffer from unusual swallow/ suck 
patterns due to abnormalities in the brainstem (Gewolb, 
Fishman, & Oureshi, 2007). 

•   NAS infant’s feeding and swallowing difficulties often persist. 

•   Symptoms include coughing, choking, drooling, difficulty 
initiating the swallow, difficulty managing secretions, and food 
sticking in throat.  

•  These symptoms can lead to further complications such as 
dehydration, respiratory problems, aspiration, and malnutrition 
(Buchholz, 1994). 

 
 

Social Skills  
 

•  Hunt et al. (2008) determined that opiate exposed infants are 
at higher social risk throughout childhood.  

 
•  Social maturity, age appropriate behavior, on average is 

significantly lower for opiate-exposed children at three years of 
age compared to typically developing peers (Hunt et al., 2008)  

Developmental 
Growth 
 

•  Children with NAS are born at a shorter gestation period, lower 
birth weight, with a lower head circumference (Ornoy, 
Michailevskaya, Lukashoy, Bar-Hamburger, & Harel, 1996).  

 
•  Researchers have discovered that children born with NAS have 

shorter stature compared to typically developing peers. This 
leads to the conclusion that NAS children are at risk for growth 
impairment (Wilson, 1973)  

 

Long-term Effects of NAS 

Postnatal Factors that Influence 
Development in NAS   

Treatment 
Approach  

Type  

Traditional Van 
Riper Apporach  

Motor-based 

Context 
Utilization 
Approach  

Motor-based 

Minimal Pair 
Contrast Therapy  

Linguistic 
Approach 

Maximal 
Contrasts  

Linguistic 
Approach  

Phonological 
Pattern 
Approach “Cycles 
Approach” 

Linguistic 
Approach  

Core Vocabulary 
Approach  

Linguistic 
Approach  

Speech Sound Disorder 
Intervention 

Treatment 
Approach  

Type  

Buildups and 
Breakdowns  

Indirect  

Communication 
Temptations  

Indirect  

Expansions  Indirect 

Recasts  Indirect  

Extensions  Indirect 

Imitation  Indirect  

Noticing and 
Responding  

Indirect  

Self-Talk Indirect 

Parallel Talk Indirect 

Prelinguistic Milieu 
Teaching 

Indirect  

Joint Book Reading  Indirect  

Questioning the Child  Direct  

Imitation Questioning  Direct 

Reinforcing 
Communication  

Direct  

The Zone of Proximal 
Development  

Direct  

Mental Imagery  Direct  

Language Disorder 
Intervention 

•  Due to the rise of opioid use in America and the increase in infants born with NAS, 
speech language pathologists will be seeing increasing numbers of children with a 
history of opioid exposure as infants as part of their caseloads. The sequelae of prenatal 
opioid exposure are considerable, and these children require a multi-disciplinary team to 
address them.  Although neurological, growth, speech and language, cognitive and 
behavioral problems have been documented, the causes of these difficulties are due to 
several factors.  These include not only exposure to and withdrawal to opioids, but also 
comorbid factors such as prematurity, long stay in the hospital, adverse socials factors.   
Poor neurobehavioral outcomes are associated with prenatal opioid exposure (Jansson et 
al., 1996). The findings conclude that children with NAS display multiple deficits. Speech 
and language deficits consist of poor speech development, weak categorization, and 
language organizational skills. Hearing is affected by high rates of otitis media in 
childhood and is linked to in-utero methadone treatments. Behavioral deficits include 
ADHD, behavioral disturbances, and tantrums. Research gives evidence of permanent 
alterations in brain structure which impacts cognition. This affects attention, 
concentration, short-term memory, and working memory. In addition, these children are 
at risk for developmental growth impairment.  

 
 
•  Formal assessments, listed under speech and language assessments, should be used in 

conjunction with informal measures. Teacher input, parent input, observations, informal 
language samples, and additional informal probing should all be taken into 
consideration before implementing a plan of treatment.  

 
 
•  Intervention must incorporate a multidisciplinary approach between professionals, 

speech language therapists, and families to maximize the child’s overall quality of life 
(Ebbels et al., 2018). Intervention needs to include positive reinforcement and numerous 
exposures within different contexts. Caregivers need to be educated on treatment so 
they can promote generalization for the child at home.   Further research is needed to 
best address the needs of infants with NAS to accurately predict long-term 
developmental outcomes of NAS children.  

  
  


