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COSTS AND LENGTH OF STAY ASSOCIATED WITH TREATING NEONATAL
ABSTINENCE SYNDROME
ABSTRACT

Introduction: Neonatal Abstinence Syndrome has been costly for the healthcare system, for
every 19 minutes a baby was diagnosed in 2021. Costs and Length of Stay both had been
increased for newborns diagnosed. Medically Assisted Treatment for expecting mothers has
shown to decrease costs and length of stay for newborns with neonatal abstinence syndrome.
Methodology: This study utilized a literature review and a semi-structured interview. Three
databases were used to collect 126 total sources. These sources were reviewed and reduced to 30
total sources that were used in the written research. Of these, 14 sources were used in the results
section.
Purpose of the Study: The purpose of this research was to analyze the difference between cost
and length of stay for newborns with Neonatal Abstinence Syndrome between mothers who
participated in Medication Assisted Treatment (MAT) and those who were in active substance
use up to the time of birth with MAT.
Results: The research showed that medically assisted treatment with methadone or
buprenorphine during pregnancy decreased costs, length of stay, and severity of symptoms for
newborns diagnosed with NAS. Barriers are still present for expectant mothers wanting to
receive MAT intervention.
Discussion/Conclusion: Medication Assisted Treatment (MAT) during pregnancy has been
shown to have a positive correlation with a shorter initial length of stay for infants with Neonatal
Abstinence Syndrome (NAS). The findings show a positive correlation with lower costs for the

initial stay of infants whose mother received MAT.
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Syndrome’, ‘Substance Use Disorder’.



INTRODUCTION

Neonatal Abstinence Syndrome (NAS) has been costly for the healthcare system, as in 2021
alone, every 19 minutes a baby was diagnosed (CDC, 2021b). NAS occurs when mothers used or
were exposed to certain substances and opioids during pregnancy causing newborns to go
through withdrawal (CDC, 2021a). The use of opioids as prescribed, misuse of prescription
opioids, and the use of illicit opioids caused NAS in newborns (CDC, 2021a). Maternal opioid
use and NAS have been found to impact low-income women and newborns (Toila et al., 2018).
In 2016, rates were highest among American Indian/Alaska Native individuals with 15.9 per
1000 births, non-Hispanic white individuals with 10.5 per 1000 births (Strahan, 2020). Rates
were also noted as the highest in rural areas with 10.6 per 1000 births and most of these infants
were either covered under Medicaid or were without insurance (Strahan, 2020).

As of 2013, only six states had laws in place that required public health monitoring for
NAS (Jilani et al., 2019). Quantitative data on occurrence and cost has been shown to be difficult
to find per each state and has left states and federal health officials unable to improve efforts on
delivery care, treatment options for mothers, and prevention of NAS (Toila et al., 2015).
Research has shown throughout the county that pregnant women lack access to treatment and
help with opioid use during pregnancy (Patrick et al., 2020). It has been observed that from 2010
to 2017 the percentage of women with opioid-related diagnoses at time of delivery increased by
131% from 2010 (Hirai et al., 2021). As of 2019, every 19 minutes a baby was born with NAS.
(CDC, 2021b).

The average length of stay (LOS) for newborns in 2017 was two days, where average
LOS for newborns with NAS was 11 days at an increase of nearly 6-times the LOS (HCUP,

2021). Research has shown that NAS can affect a baby even after treatment after birth and cause



developmental delays (sitting and walking), motor problems, behavioral and learning issues,
social issues, speech problems, sleep problems and vision problems (March of Dimes, 2019).

As of 2014, Medicaid covered 82% of NAS related births which resulted in $462 million
(Winkelman et al., 2018). Per every 1,000 births, 14.4 newborns were impacted by NAS and
have been shown to require care in the Neonatal Intensive Care Unit (NICU) for tremors, poor
feeding and sucking, seizures, hyperactive reflexes, vomiting, dehydration, irritability, and
respiratory stress which have often led to longer stays and higher rates for readmissions
increasing overall costs of care (Winkelman et al., 2018). As of 2016, newborns with NAS
occupied 4% of NICU beds (Holmes et al., 2016). In the United States, only eight states require
health care professionals to test for prenatal drug exposure if substance use was suspected,
however, 19 states had targeted SUD treatment programs specifically for those who are pregnant
that were funded or created by the state. Additionally, this report noted that 10 states prohibited
discrimination against pregnant people seeking treatment from publicly funded SUD treatment
programs (Guttmacher Institute, 2022).

The extent to which newborns have these symptoms has dependent on the type of
substance, the amount used and usage occurrences of the substance, and whether the newborn
was full term or premature born (CDC, 2021a). The Eat, Sleep, Console method has been
developed to accompany the slow weaning of pharmaceuticals, and has allowed more family
involvement, and morphine as needed instead of its typical strict schedule (Grisham et al., 2019).

The cost for hospital stays for a newborn diagnosed with NAS at $8,200 was more than

eight times more than the cost for other newborns at $1,000 for the year of 2019 (HCUP, 2021).



Processes for identification and treatment of SUD during pregnancy was varied and inconsistent
across the United States, according to research of state policies on pregnancy completed by the
Guttmacher Institute (2022).

Medically Assisted Treatment (MAT), having been known as a whole patient approach,
was shown to decrease the severity of NAS in newborns and decrease the chances of miscarrying
while pregnant (Ko et al., 2017). MAT practices for pregnant women have used medications
known as methadone or buprenorphine that have a longer-acting cycle but are a less euphoric
opioid (ASTHO, 2020). Buprenorphine has been known as the first medication used for
treatment of opioid use disorders that in-office physician prescriptions can be made, which has
resulted in greater access to treatment (SAMHSA, 2022).

Reports from the Association of State and Territorial Health Officials (ASTHO) have
shown that 14% of pregnant women received a prescription for an opioid during their pregnancy,
65.8% of women with substance use disorder (SUD) reported that being pregnant was a barrier
to entering MAT, ad 44.1% of pregnant women with SUD did not receive MAT (ASTHO,
2020). Other barriers have been reported such as facility location (typically not at the same
facility as their pre and postpartum care), insurance type (public, private, or no insurance), and
their jurisdictions’ child abuse and neglect laws (fear of being arrested or losing custody of their
child) (Ko et al., 2017).

The purpose of this research was to analyze the difference between cost and length of
stay for newborns with Neonatal Abstinence Syndrome between mothers who participated in
Medication Assisted Treatment (MAT) and those who were in active substance use up to the
time of birth with MAT.

METHODOLOGY



The hypothesis was: babies born with Neonatal Abstinence Syndrome of mothers who
participated in Medically Assisted Treatment would have lower costs and length of stay than
those who were in active substance use up to the time of birth.

The methodology for this qualitative study was a literature review following a systematic
review approach complemented with a semi structured interview. IRB approval and verbal
consent was obtained, and this interview was tape recorded and relevant answers that supported
the information found in the literature reviews were used to support the information on NAS and
MAT on costs and length of stay for newborns. A conceptual framework (Levine et. al., 2021)
was adopted from a study that examined developmental outcomes of infants and children that
were born to mothers with SUD, specifically opioid dependency, that were participating in
methadone MAT. The researchers identified factors that placed the infants and children at risk
developmentally, both during pregnancy and after the infant was born. This conceptual
framework was adopted to identify the different areas related to this research and its connection
to the flow of the purpose of this research (See Figure 1). The framework shows the relationship
between prenatal exposure to substances, intervening factors, and outcomes.

The databases for this research included: PubMed, ProQuest, and Summon. When
information could not be found using these databases, Google Scholar was utilized to find
additional scholarly articles. An additional governmental website, Centers for Disease Control
and Prevention, was utilized. These searches were limited to articles and other material, written
in the English language, that were published from 2010 to 2022 to have the most recent data
included. Searches were limited to critical key words including: ‘Neonatal Abstinence
Syndrome’” OR ‘NAS’ AND ‘length of stay’ OR ‘cost” AND ‘Medically Assisted Treatment” OR

‘MAT Intervention’ AND ‘Substance Use Disorder’ OR ‘SUD’.



A total of 126 articles were identified through database searching, AND
CATEGORIZED using a PRISMA diagram. Articles were excluded when they did not meet the
inclusion criteria (N=99). Articles were included if they described costs and length of stay for
newborns with NAS. Articles from relevant government webpages (N=2) were included as well.
These 30 articles were subject to full text review, and these 30 references were included in the
analysis. Of these 30 references, 14 were used in the results section (See Figure 2, PRISMA,
2020). The literature search was conducted by KD, and KS and validated by AC who acted as a
second reviewer and determined if the references met inclusion criteria.

RESULTS
Length of Initial Infant Hospital Stay
The more frequently used method of MAT for women with prenatal NAS education was
buprenorphine, although, in total of all the participants the frequency methadone use was similar
to buprenorphine. Shorter LOS was observed in women who had participated in prenatal NAS
education at an average of 9.5 days. (Brocato et. al, 2022).

Wachman et. al., 2019 described the average LOS for infants born of women who
participated in prenatal buprenorphine MAT at 10.9 days. These authors suggested that
buprenorphine was a promising alternative to other MAT methods and abstinence due to the
reduced LOS in days for those who received this form of MAT intervention.

Tran et al., 2015, reported that MAT using either methadone or buprenorphine decreased
the LOS to an average of 5.05 days. The participants in the trial were between 24 and 29 weeks
of gestation of the 18 original participants, 14 women completed the trial. (Tran et al., 2015). Six

women were exposed to methadone and 3 of the 6 born required NAS treatment for



approximately 5.3 days, while the other 8 women were exposed to buprenorphine and 5 of the 8
born required NAS treatment for approximately 4.8 days (Tran et al., 2015).

The average LOS for infants with NAS to mothers who had received prenatal MAT
treatment in a NICU study by Cree et. al. (2019) was 15.68 days. After implementation of a
specialized care and education protocol for clinical treatment staff, the average LOS decreased to
9.71 days which was a reduction of more than 6 days LOS. A 2018 study (Freidman, et. al.),
reported a significantly higher overall average LOS for infants being treated with NAS at 23
days.

Flannery, et. al. 2020, supported the correlation of LOS and severity, where the longer
the LOS was associated with a greater severity of NAS symptoms that had required more
intensive treatment. Average LOS for infants in the higher severity cluster was 27.33 days,
where those in the lower severity cluster was 14.87 days, a difference of more than 13 days LOS
in the severity range. NAS severity was determined by multiple factors, including the amount
and intensity of prenatal ingestion of substances. This study did not differentiate between MAT
and non-MAT prenatal care.

Krans, Cochran, and Bogen, (2015), suggested that MAT interventions which were
medically monitored conversions of opioids from illicit to maintenance treatment therapy
reduced neonatal morbidity via opioid stability, minimized withdrawal, reduced risk-taking
behavior, and was also associated with improved prenatal care. Complete opioid detoxification
was not suggested during pregnancy, even when closely monitored, because although it was
possible, the risks included preterm labor, fetal distress, maternal SUD relapse, and even

spontaneous abortion.



Gibson, Star, and Kumar, (2017) reported that some indicators of NAS severity may
include differential placental transport in pre-term placenta or developmental immaturity of
opiate receptors. It was acknowledged that there was a relationship between MAT pre-term and
length of stay where severity was impacted by how developed the infant was at birth. Average
LOS for a late pre-term was 14 days, where early term, full term, and late term were all average
of 11 days for infants with NAS born of mothers with MAT treatment. The severity, LOS, and
complexity of the NAS was determined by maternal severity of poly-substance use (Freidman,
et. al., 2018).

In the Hall et. al. (2018) study, researchers found that infants with NAS who were
exposed to prenatal MAT of buprenorphine yielded a shorter LOS at 12.4 days than those with
other MAT and prenatal intervention methods at 15.2 days. Of 908 infants with NAS in this
study, only 39.6% yielded the severity score high enough to require pharmacological treatment
during the inpatient stay, where severity was associated with prenatal MAT intervention of
treatment opioids being of lower severity than those treated with methadone of higher severity.
[See Figure 1 for LOS summary] Devlin, Lau, and Radmacher, (2017) observed that the average
LOS for infants exposed to methadone MAT in utero was reduced by an average of one day.
Through the implementation of a protocol, it was determined that average LOS could be reduced
by decreasing the total medication exposure (pre and postnatal).

Costs associated with initial NAS treatment
Devlin, et al., (2017) suggested a reduction in cost through a LOS decrease, which was

evidenced by an average reduction of $27,090 in charges per patient.



Freidman, et. al., (2018) suggested that cost reductions could be made by treating infants
with NAS in the community setting where appropriate, for what researchers described as the less
severe cases of NAS.

Bhatt et al., 2021 reported that in 2018, the average cost for a newborn diagnosed with
NAS was $17,590 and accounted for an estimated $449.1 million for the year, with most of the
costs funded my Medicaid. With a one day increase of stay, the total cost for a hospital stay
increased by $1,685 (Bhatt et al., 2021). The extent and symptoms that arose further increased
the costs for NAS newborns. Seizures increased the cost to an average of $71,380, sepsis
increased the cost by $12,837, feeding complications increased by $7,737, and respiratory
complications increased the cost by $8,268 on average (Bhatt et al., 2021). Treatment at urban
teaching hospitals and large-bed hospitals also increased the costs by $12,005 and $5,243 (Bhatt
etal., 2021).

Evidence of Maternal MAT Intervention

A study in Tennessee (Brennan, et. al., 2019) found that of 4070 women with a maternal
SUD diagnosis, only 289 were not receiving any form of MAT intervention during pregnancy.
Their findings implied that the substances more commonly associated with the NAS were the
drugs that were used for the MAT intervention.

Avoiding prenatal care with active substance use disorder was described in qualitative
study that focused on pregnant women and the fear, stigma, and barriers to care (Stone, 2015).
This research observed that 54.5% resorted to avoiding prenatal care altogether to avoid
detection, and of those that did receive MAT it was reported that many of these mothers were
still surprised with how severe the infant’s withdraw symptoms were, as suspectedly due to the

MAT administered. Stone (2015) also reported that while women were eligible for Medicaid due



to pregnancy, and therefore could receive MAT covered by Medicaid, without Medicaid

coverage MAT was a costly treatment and the fear of losing coverage after birth induced

hesitation for pregnant women to seek treatment to avoid costly medical bills for treatment.
DISCUSSION

The purpose of this research was to analyze the difference between cost and length of
stay for newborns with Neonatal Abstinence Syndrome between mothers who participated in
Medication Assisted Treatment (MAT) and those who were in active substance use up to the
time of birth with MAT. The results of the literature review and the interview with an expert in
the field have demonstrated a positive correlation between MAT during pregnancy and a lower
length of stay. There was not substantial research available pertaining to costs nor did the Expert
interviewed have an informed observation of the cost of treatment although the research that was
obtained alluded to lower costs associated with MAT during pregnancy as opposed to not
initiating MAT.

According to the Expert, the average length of stay in their hospital for initial NAS
treatment was 2-3 weeks but the treatment plan varied based on the Physician overseeing the
treatment. Initial observation of infants whose mother tested positive for illicit substances with a
urine drug screen were automatically initiated with a length of stay of 5-7 days to assess any
potential NAS symptoms. It was also disclosed that length of stay for infants with NAS was, at
times, due to Child Protective Services needing more time to place the infant if an investigation
required displacing the infant from the mother as a result of the mother not receiving treatment.
The Expert suggested that the mother receiving treatment during pregnancy and being involved

in the treatment of NAS during the initial length of stay yields positive outcomes for the infant.



This research was not without its limitations. The literature review was limited to the
majority of available research found with keywords used focused on infant length of stay. Costs
associated with NAS and prenatal MAT was not abundant in the databases searched. Other
limitations included lack of research available for the mothers who did not receive prenatal
treatment or whos’ infant did not display NAS symptoms requiring treatment until after the
initial hospital stay. There was also the possibility of bias within the publishers of the articles
utilized. Moreover, researcher and Expert bias could have also played a role.

CONCLUSION

As a result of this research, Medication Assisted Treatment (MAT) during pregnancy has
shown to have a positive correlation with a shorter initial length of stay for infants with Neonatal
Abstinence Syndrome (NAS). Of the research available on costs associated, it could be inferred
that there was also a positive correlation with lower costs for the initial stay of infants whose
mother received MAT, as well. Therefore, the hypothesis of this research has been supported by
this literature review.

References
Association of State and Territorial Health Officials (ASTHO) (2020). Medication-Assited

Treatment in Pregnancy. https://www.astho.org/globalassets/brief/medication-assisted-

treatment-pregnancy.pdf

Bhatt, P., Umscheid, J., Parmar, N., Vasudeva, R., Patel, K., Ameley, A., Donda, K., Policano,
B., & Dapaah-Siakwan, F. (2021). Predictors of Length of Stay and Cost of
Hospitalization of Neonatal Abstinence Syndrome in the United States. Cureus 13(7):

£16248. Doi:10.7759/cureus.16248


https://www.astho.org/globalassets/brief/medication-assisted-treatment-pregnancy.pdf
https://www.astho.org/globalassets/brief/medication-assisted-treatment-pregnancy.pdf

Brennan, J., Wiedeman, C., Dunn, J. R., Schaffner, W., & Jones, T. F. (2019). Surveillance,
epidemiology, and estimated burden of neonatal abstinence syndrome, Tennessee, 2013-
2016. Public Health Reports (1974), 134(5), 537-541.

https://doi.org/10.1177/0033354919867718

Brocato, B., Lewis, D., Eyal, F., Baker, S., Armistead, C., Kaye, A. D., Cornett, E. M., &
Whitehurst, R. M. (2022). The Impact of a Prenatal Education Program for Opioid-
Dependent Mothers on Breastfeeding Rates of Infants at Risk for Neonatal Abstinence
Syndrome. Advances in Therapy, 39(7), 3104-3111. 10.1007/s12325-022-02146-w

Centers for Disease Control and Prevention (CDC) (2021a). About Opioid Use During
Pregnancry. Centers for Disease Control and Prevention.

https://www.cdc.gov/pregnancy/opioids/basics.html#:~:text=1n%20the%20most%20rece

nt%20estimate,opioid%20pain%20relievers%20during%20pregnancy

Centers for Disease Control and Prevention (CDC) (2021b). Data and Statistics About Opioid
Use During Pregnancy. Centers for Disease Control and Prevention.

https://www.cdc.gov/pregnancy/opioids/data.html#:~:text=Neonatal%20Abstinence%20

Svyndrome&text=That%20is%20approximately%200ne%20baby,80%20newborns%20dia

gnosed%20every%20day

Cree, M., Jairath, P., & May, O. (2019). A Hospital-Level Intervention to Improve Outcomes of
Opioid Exposed Newborns. Journal of Pediatric Nursing, 48, 77-81.
10.1016/j.pedn.2019.07.009

Devlin, L. A, Lau, T., & Radmacher, P. G. (2017). Decreasing Total Medication Exposure and
Length of Stay While Completing Withdrawal for Neonatal Abstinence Syndrome during

the Neonatal Hospital Stay. Frontiers in Pediatrics, 5, 216. 10.3389/fped.2017.00216


https://doi.org/10.1177/0033354919867718
https://www.cdc.gov/pregnancy/opioids/basics.html#:~:text=In%20the%20most%20recent%20estimate,opioid%20pain%20relievers%20during%20pregnancy
https://www.cdc.gov/pregnancy/opioids/basics.html#:~:text=In%20the%20most%20recent%20estimate,opioid%20pain%20relievers%20during%20pregnancy
https://www.cdc.gov/pregnancy/opioids/data.html#:~:text=Neonatal%20Abstinence%20Syndrome&text=That%20is%20approximately%20one%20baby,80%20newborns%20diagnosed%20every%20day
https://www.cdc.gov/pregnancy/opioids/data.html#:~:text=Neonatal%20Abstinence%20Syndrome&text=That%20is%20approximately%20one%20baby,80%20newborns%20diagnosed%20every%20day
https://www.cdc.gov/pregnancy/opioids/data.html#:~:text=Neonatal%20Abstinence%20Syndrome&text=That%20is%20approximately%20one%20baby,80%20newborns%20diagnosed%20every%20day

Flannery, T., Davis, J. M., Czynski, A. J., Dansereau, L. M., Oliveira, E. L., Camardo, S. A., &
Lester, B. M. (2020). Neonatal Abstinence Syndrome Severity Index Predicts 18-Month
Neurodevelopmental Outcome in Neonates Randomized to Morphine or Methadone. The
Journal of Pediatrics, 227, 101 - 107.e1. 10.1016/j.jpeds.2020.08.034

Friedman, H., Parkinson, G., Tighiouart, H., Parkinson, C., Tybor, D., Terrin, N., Lester, B.,
Harvey-Wilkes, K., & Davis, J. M. (2018). Pharmacologic treatment of infants with
neonatal abstinence syndrome in community hospitals compared to academic medical
centers. Journal of Perinatology, 38(12), 1651-1656. 10.1038/s41372-018-0230-8

Gibson, K. S., Stark, S., Kumar, D., & Bailit, J. L. (2017). The relationship between gestational
age and the severity of neonatal abstinence syndrome. Addiction, 112(4), 711-716.

https://doi-org.marshall.idm.oclc.org/10.1111/add.13703

Grisham, L. M., Stephen, M. M., Coykendall, M. R., Kane, M. F., Maurer, J. A., & Bader, M. Y.
(2019). Eat, Sleep, Console Approach: A Family-Centered Model for the Treatment of
Neonatal Abstinence Syndrome. Advances in Neonatal Care : Official Journal of the
National Association of Neonatal Nurses, 19(2), 138-144.

https://doi.org/10.1097/ANC.0000000000000581

Guttmacher Institute. (September 1, 2022). Substance abuse during pregnancy. State Policies in

Brief. https://www.guttmacher.org/state-policy/explore/substance-use-during-pregnancy

Hall, E. S., Rice, W. R., Folger, A. T., & Wexelblatt, S. L. (2018). Comparison of Neonatal
Abstinence Syndrome Treatment with Sublingual Buprenorphine versus Conventional

Opioids. American Journal of Perinatology, 35(4), 405-412. 10.1055/s-0037-1608634


https://doi-org.marshall.idm.oclc.org/10.1111/add.13703
https://doi.org/10.1097/ANC.0000000000000581
https://www.guttmacher.org/state-policy/explore/substance-use-during-pregnancy

Healthcare Cost and Utilization Project (HCUP) (2021). HCUP Fast stats. Agency for Healthcare
Research and Quality, Rockville, MD. www.hcup-

us.ahrg.gov/faststats/nas/nasmap.jsp?setting=IP

Hirai AH, Ko JY, Owens PL, Stocks C, Patrick SW. (2021) Neonatal Abstinence Syndrome and
Maternal Opioid-Related Diagnoses in the US, 2010-2017. JAMA. 2021;325(2):146-155.
doi:10.1001/jama.2020.24991

Holmes, A. V., Atwood, E. C., Whalen, B., Beliveau, J., Jarvis, J. D., Matulis, J. C., & Ralston,
S. L. (2016). Rooming-In to Treat Neonatal Abstinence Syndrome: Improved Family-
Centered Care at Lower Cost. Pediatrics, 137(6), €20152929.

https://doi.org/10.1542/peds.2015-2929

Jilani, S., Frey, M., Pepin, D., Jewell, T., Jordan, M., et al (2019). Evaluation of State-Mandated
Reporting of Neonatal Abstinence Syndrome — Six States, 2013-2017. Morbidity and
Mortality Weekly Report. Retrieved from Doi:
http://dx.doi.org/10.15585/mmwr.mm6801a2

Ko, J., Wolicki, S., Barfield, W., Patrick, S., Broussard, C., Yonkers, K., Naimon, K., Iskander,
J. (2017). CDC Grand Rounds: Public Health Strategies to Prevent Neonatal Abstinence
Syndrome. N.p.: Morbidity and Mortality Weekly Report. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5687191/# _ffn_sectitle

Krans, E. E., Cochran, G., & Bogen, D. L. (2015). Caring for Opioid-dependent Pregnant
Women: Prenatal and Postpartum Care Considerations. Clinical Obstetrics and
Gynecology, 58(2), 370-379. https://doi-

org.marshall.idm.oclc.org/10.1097/GRF.0000000000000098



https://doi.org/10.1542/peds.2015-2929
https://doi-org.marshall.idm.oclc.org/10.1097/GRF.0000000000000098
https://doi-org.marshall.idm.oclc.org/10.1097/GRF.0000000000000098

Levine, T. A., Davie-Gray, A., Kim, H. M., Lee, S. J., & Woodward, L. J. (2021). Prenatal
methadone exposure and child developmental outcomes in 2-year-old children.
Developmental Medicine and Child Neurology, 63(9), 1114-1122. https://doi-

org.marshall.idm.oclc.org/10.1111/dmcn.14808

March of Dimes (2019). Neonatal Abstinence Syndrome (NAS).

https://www.marchofdimes.org/complications/neonatal-abstinence-syndrome-(nas).aspx

Patrick, S., Barfield, W., Poindexter, B., Cummings, J., Hand, I., Adams-Chapman, I., et al.,
(2020). Neonatal Opioid Withdrawal Syndrome. 146 (5): €2020029074.
10.1542/peds.2020-029074

PRISMA. (2020). PRISMA Flow Diagram. Retrieved on October 8, 2020from http://prisma-

statement.org/PRISMAStatement/FlowDiagram

Substance Abuse and Mental Heatlth Services Administration. Buprenorphine SAMHSA.
(October 10, 2022). Retrieved October 10, 2022, from
https://www.samhsa.gov/medication-assisted-treatment/medications-counseling-related-

conditions/buprenorphine

Stone, R. (2015). Pregnant women and substance use: fear, stigma, and barriers to care. Health

Justice 3, 2 https://doi.org/10.1186/s40352-015-0015-5

Strahan, A., Guy, G., Bohm, M., Frey, M., & Ko, J. (2019). Neonatal Abstinence Syndrome
Incidence and Health Care Costs in the United States, 2016. JAMA Pediatrics. Retrieved

from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6990852/# ffn_sectitle

Tolia, V. N., Patrick, S. W., Bennett, M. M., Murthy, K., Sousa, J., Smith, P. B, Clark, R. H., &

Spitzer, A. R. (2015). Increasing incidence of the neonatal abstinence syndrome in U.S.


https://doi-org.marshall.idm.oclc.org/10.1111/dmcn.14808
https://doi-org.marshall.idm.oclc.org/10.1111/dmcn.14808
https://www.marchofdimes.org/complications/neonatal-abstinence-syndrome-(nas).aspx
http://prisma-statement.org/PRISMAStatement/FlowDiagram
http://prisma-statement.org/PRISMAStatement/FlowDiagram
https://www.samhsa.gov/medication-assisted-treatment/medications-counseling-related-conditions/buprenorphine
https://www.samhsa.gov/medication-assisted-treatment/medications-counseling-related-conditions/buprenorphine
https://doi.org/10.1186/s40352-015-0015-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6990852/#__ffn_sectitle

neonatal ICUs. The New England journal of medicine, 372(22), 2118-2126.

https://doi.org/10.1056/NEJMsal1500439

Tran, T. H., Griffin, B. L., Stone, R. H., Vest, K. M., & Todd, T. J. (2017). Methadone,
Buprenorphine, and Naltrexone for the Treatment of Opioid Use Disorder in Pregnant
Women. Pharmacotherapy, 37(7), 824-839. https://doi-
org.marshall.idm.oclc.org/10.1002/phar.1958

Wachman, E. M., Saia, K., Miller, M., Valle, E., Shrestha, H., Carter, G., Werler, M., & Jones,
H. (2019). Naltrexone Treatment for Pregnant Women With Opioid Use Disorder
Compared With Matched Buprenorphine Control Subjects. Clinical Therapeutics, 41(9),

1681-1689. https://doi.org/10.1016/j.clinthera.2019.07.003

Winkelman, T., Villapiano, N., Kozhimannil, K., Davis, M., & Patrick, S. (2018). Incidence and
Costs of Neonatal Abstinence Syndrome Among Infants With Medicaid: 2004-2014 (Vol.
141). American Academy of Pediatrics. Retrieved from https://doi-

org.marshall.idm.oclc.org/10.1542/peds.2017-3520

Table 1


https://doi.org/10.1056/NEJMsa1500439
https://doi.org/10.1016/j.clinthera.2019.07.003
https://doi-org.marshall.idm.oclc.org/10.1542/peds.2017-3520
https://doi-org.marshall.idm.oclc.org/10.1542/peds.2017-3520

Researcher Average LOS (with MAT)
Brocato et. al., 2022 9.5 days
Wachman et. al., 2019 10.9 days
Tran et. al., 2015 5.05 days

Cree et. al., 2019
Gibson, Star, and Kumar,

2017
Hall et al., 2018

Figure 1

Conceptual Framework
(Levine, et. al., 2021)

15.8 days (9.71 days with
specialized care)
11 Days

12 4 days



Prenatal confounders

Prenatal methadone
exposure

Child outcomes

Intervening factors

Figure 2

Overview of Literature Evaluation (PRISMA, 2020)



Records identified Data from other
from the search for sources
title and abstract (websites)
review N=2
N=126
Total
Citations
N=128
Included Excluded
Citations Citations
N=30 N=99
Atrticle
for
Full Text
Review

|

Articles included in  _

Results Excluded Articles
And Analysis N=99
N=14

Interview Questions



1. Asa NICU nurse, what types of admissions have you cared for with regard to diagnosis
and frequency of occurrence? Why and why not?

2. As an active healthcare provider, what types of treatment does the NICU provide infants
with NAS? Why and why not? How does it do so?

3. Since the pandemic, have you seen an increase or decrease in infants admitted with NAS?
Why and why not?

4. What types of treatment pathways have you observed have the greatest impact on health
outcomes for infants with NAS? Why?

5. What are the greatest benefits of MAT intervention on the fetus while the mother is
pregnant? Why?

6. What adverse effects of MAT intervention on a fetus have you observed in comparison
with mothers who are actively using substances up until time of birth, if any? Why?

7. Do you think MAT programs play a crucial role in improving health outcomes for infants
born with NAS? If so, why, and how?

8. What variance in length of stay for infants with NAS have you observed in between
mothers with MAT intervention in comparison with mothers who are actively using
substances up until time of birth, if any? Why?

9. What variance in services billed and costs have you observed between mothers with
MAT intervention in comparison with mothers who are actively using substances up until
time of birth, if any? Why and why not?

10. Why are there controversies surrounding MAT for pregnant individuals with SUD?
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