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Abstract

Neonatal opioid withdrawal syndrome (NOWS) is a significant public health concern,

affecting infants born to mothers who use opioids during pregnancy. Those exposed in-utero

exhibit numerous signs of withdrawal after delivery including tremors, gastrointestinal distress,

inconsolability, and poor feeding. Typical treatment for infants suffering from NOWS included

direct admission to the neonatal intensive care unit (NICU) for close observation and

pharmacological interventions. However, NICU stays can interfere with bonding and

breastfeeding. They can also lead to increased lengths of stay, higher costs, and more invasive

pharmacological treatments. These infants typically do not have any other concerning health

issues besides NOWS and therefore should not be immediately transferred to the NICU. Rather,

they should be able to room-in with their parents. Rooming-in is associated with improved

neonatal outcomes, shorter length of stay, and a decrease in cost. The literature review identified

limited data regarding the effectiveness of non-separation techniques when implemented in small

hospitals with fewer resources. A research proposal will be discussed as well that focuses on

implementing rooming-in techniques in rural hospitals located in Northern California. Infants

with NOWS born at these hospitals between August 2023-December 2024 will be admitted

directly to the NICU. Infants born between January 2025-May 2026 will room-in with their

parents. The will be a quantitative study that utilizes a retrospective cohort design. Descriptive

statistics will be used to determine if implementing non-separation techniques improves

outcomes for infants suffering from neonatal opioid withdrawal syndrome.

Keywords: opioids, NOWS, non-separation, rooming-in, neonatal intensive care unit,

neonatal outcomes
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Problem Statement

The current treatment used for newborns suffering from neonatal opioid withdrawal

syndrome (NOWS) leads to longer stays, higher costs, decreased bonding, and poor

breastfeeding outcomes. Neonatal opioid withdrawal syndrome, previously called neonatal

abstinence syndrome, is seen in infants exposed to opioids during pregnancy. After they are born,

they no longer receive the substance, causing them to withdraw. Signs of NOWS include

tremors, inconsolability, a high-pitched cry, poor feeding, tachypnea, fever, and overactive

reflexes. Typically infants with NOWS are transported immediately to the neonatal intensive care

unit and pharmacological interventions are performed, however, this may not be the most

effective approach. Infants with NOWS thrive in environments with decreased stimulation,

which cannot always be offered in the NICU. These newborns need constant comfort through

holding, non-nutritive sucking, swaddling, and rocking, which is only available when

non-separation techniques are implemented. This concept focuses on keeping the baby at the

mother’s bedside rather than being taken to the nursery. Rooming in can only be utilized in full

or near-term infants with no other concerning health issues requiring them to stay in the NICU.

NICU stays are not ideal for newborn infants with NOWS. These care settings are often

over-stimulating due to loud monitors, other infants crying, and bright lighting. This high

stimulus environment may worsen the severity of NOWS. These infants improve quicker when

they are in a dark, quiet environment with few disruptions. In addition, infants separated from

their mothers after birth tend to have difficulty bonding and feeding. Infants with NOWS require

consistent comfort from their parents which can only be accomplished when rooming-in is

available. Infants with NOWS tend to struggle with feeding related to poor feeding cues,

irritability, and weak sucking reflexes. Rooming-in allows for improved breastfeeding through
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effective skin-to-skin, bonding, and a less stimulating environment. The parents can also pick up

on signs of their infant’s hunger and establish a feeding schedule tailored to their newborn's

needs. This is nearly impossible to do when an infant is transferred to the NICU.

Every 15 minutes, an infant is born with NOWS in the US (Novel Technologies, 2022).

This contributes to $1.5 billion in additional hospital charges. This is directly correlated to the

increase in opioid consumers. Since more babies have been born addicted to opioids in recent

years, neonatal intensive care units have been overwhelmed. These resources are being used and

beds are occupied when these neonates do not require NICU stays. In addition, staying in the

NICU often results in more pharmacological interventions, longer stays, decreased parental

bonding, and higher costs. When non-separation techniques are used, length of stay, costs, and

the number of pharmacological interventions decrease drastically. Rooming-in is also associated

with higher breastfeeding rates and improved infant-parental bonding. A review of the available

literature will be further discussed showing the strong evidence in favor of rooming-in on its

ability to improve neonatal outcomes, specifically for those undergoing opioid withdrawals.

Literature Review

Neonatal opioid withdrawal syndrome is on the rise. From 2010 to 2017, there was a

131% increase in the number of women with opioid-related diagnoses at the time of delivery

(CDC, 2022). Due to this crisis, neonatal intensive care units are being overwhelmed. Infants

with NOWS tend to be immediately admitted to the NICU and separated from their parents or

caregivers. However, the available literature suggests that this should not be the standard of care.

Infants with NOWS tend to have better outcomes when non-separation techniques are utilized.

Therefore, rooming-in should be implemented in infants with neonatal opioid withdrawal

syndrome whenever possible.
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This literature review examines research supporting the benefits of rooming-in on

newborns diagnosed with neonatal opioid withdrawal syndrome. There will be a total of six

articles all retrieved from Dominican University of California’s databases including Iceberg,

CINAHL, and PubMed. To find the articles, key terms such as rooming-in, neonatal opioid

withdrawal syndrome, NOWS, breastfeeding, and non-separation techniques were utilized. This

produced several articles which were ultimately narrowed down to focus on rooming-in and its

association with parental presence, breastfeeding rates, length and cost of hospitalization as well

as the need for pharmacological interventions. The purpose of this review is to examine the

relationship between rooming-in and NOWS patient outcomes.

Parental Presence and Breastfeeding Rates

Breastfeeding is the preferred method of feeding for all newborns. It contains

immunoglobulins which provide the newborn with protection against illness and disease, is

easier to digest in comparison to formula, and facilitates maternal-infant bonding. Morbidity and

mortality are also reduced in infants who were breastfed. Past research has suggested that

mothers who use opioids throughout their pregnancy avoid breastfeeding as it has the potential to

harm their infant. However, the American Congress of Obstetricians and Gynecologists,

American Academy of Pediatrics, and Academy of Breastfeeding Medicine have updated their

guidelines to support breastfeeding infants with neonatal opioid withdrawal syndrome. The

benefits of breastfeeding infants with NOWS include soothing the agitated infant undergoing

withdrawals. Being at the breast provides the infant with comfort and a sense of security. Breast

milk may also contain a small amount of the addictive substance which can lessen symptoms of

NOWS. Additionally, infants with NOWS tend to suffer from significant gastrointestinal distress.

Since the composition of breastmilk is easier to digest, there is greater symptom management
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when compared to formula feeding (Holmes et al., 2017). In the article, Breastfeeding

Consideration for Mothers of Infants with Neonatal Abstinence Syndrome, breastfeeding rates

and effects on infants with neonatal opioid withdrawal syndrome were examined. This was a

systematic review that summarized five articles. All articles involved in this study were

retrospective chart reviews. In a study consisting of 295 mother-infant pairs, Holmes et al. (2017)

discovered that only 12% of infants who were breastfed required pharmacological treatment in

comparison to 37% of infants who were not breastfed. It was also revealed that there was a 79%

decrease in the odds that an infant needed pharmacological interventions when they were being

breastfed. This shows strong evidence that breastfeeding is effective in preventing more invasive

treatments in most cases of NOWS. Strengths of this systematic review included the large

sample sizes and supportive evidence from multiple studies. The biggest limitation of this study

was the fact that it was a retrospective chart review.

Parental presence and breastfeeding rates seem to go hand in hand. When parents are able

to room-in and be at their infant's bedside as much as possible, breastfeeding is much more

attainable. Parents can implement a feeding schedule that is tailored to their infant’s needs and

pick up on the infant’s feeding cues. This is nearly impossible to do when a baby is admitted to

the NICU. Howard et al. (2017) conducted a study that examined 86 mother-infant dyads and

looked for the impacts of parental presence on infants with NOWS. A retrospective chart review

was performed of all infants born at Boston Medical Center between March 2015 and April 2016

with in-utero opioid exposure. They found a strong correlation between parental presence and

breastfeeding success rates. This facility implemented a model of care that makes rooming-in

much more achievable. After a woman delivers her infant, she is usually discharged from the

hospital within 2-4 days depending on the type of delivery. However, infants with NOWS usually
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require more monitoring. At Boston Medical Center, the infant with NOWS is transferred to the

inpatient pediatric unit and monitored for signs of withdrawal symptoms for 5-7 days. These

pediatric rooms are much more private than the NICU. This model of care also allows the

parents to stay at the bedside at all hours of the day as there are no visiting hour restrictions. Due

to this model of care, Howard et al. (2017) discovered that maximum parental presence was

associated with a nine-day shorter length of stay in the hospital and eight fewer days of opioid

infant therapy.

Howard et al. (2017) also found a relationship between parental presence and lower

Finnegan scores. When infants are experiencing withdrawals, a tool called the Finnegan

Neonatal Abstinence Score is used to monitor their symptoms. This score should be measured

every 4 hours. This tool assesses 21 symptoms including the infant’s sleep, feeds, reflexes, vital

signs, and cry. When 100% parental presence occurred, there was a one-point decrease in the

mean Finnegan score in comparison to those infants who did not have a constant parental

presence (Howard et al., 2017). Infants with full-time parental presence averaged a Finnegan

score of 5.1 while those who did not have as consistent parent involvement scored on average a

6. Therefore, parental involvement and presence can help decrease the severity of neonatal

opioid withdrawal symptoms. The biggest limitation of this study was nursing

misdocumentation. For each infant, parental presence was documented an average of only 68.0%

of the time. In addition, even if it was documented that the parents were at the bedside there is no

way to assess the amount of time spent or the level of parental involvement. Lastly, this was a

retrospective chart review which does allow for randomization. A strength of this study was that

all infants apart of this cohort had the opportunity to room-in with their parents. The study also

supported the idea that rooming-in is beneficial for infants with NOWS.



ROOMING-IN AND NEONATAL OUTCOMES

8
Length of Stay and Total Hospital Costs

Infants with NOWS typically are sent to the NICU, which results in high costs and

extended hospital admissions. Since neonatal opioid withdrawal syndrome is becoming more

common, NICUs are often overwhelmed. At some centers, NOWS patients account for about

half of NICU patient days. This issue can be corrected when rooming-in is offered. Rooming-in

results in significantly lower hospital bills and shorter lengths of stay. In the study conducted by

Wachman et al. (2018), it was discovered that rooming-in was associated with a decrease in

hospitalization length. This article focused on implementing a quality improvement program to

improve patient outcomes. In order to be considered for the study, the infant must be exposed to

opioids in utero and have a gestational age of 36 weeks or greater. This quality improvement

program was implemented at Boston Medical Center, as this facility provides services for a high

number of pregnant women with opioid use disorders. This QI program aimed to implement a

non-pharmacological care bundle, improve staff education as well as implement a cuddler

program. The non-pharmacologic care bundle focused on treating the infant without medications.

This bundle included parental presence, skin-to-skin contact, holding, breastfeeding, and creating

a low-stimulation environment. Staff education focused on teaching about the importance of

parent-led care, rooming-in, and symptom prioritization. Lastly, the cuddler program allows

infants to be comforted and held when their parents or other caregivers were unavailable. All of

these techniques improved patient outcomes. Wachman et al. (2018) discovered that the average

length of stay for those who roomed-in and had consistent parental presence was 11.3 days

compared to those who were sent to the NICU which had an average of 17.4 days. In this study,

infants’ withdrawal symptoms were closely monitored and healthcare professionals would only

intervene if there were signs of poor feeding, excessive vomiting, diarrhea, poor consolability,
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and poor sleep. The first intervention would be to increase non-pharmacological care. If the

infant was still not responding to this approach, then pharmacological treatment was initiated.

This form of care resulted in fewer NICU admissions and drastically shorter hospital stays.

Limitations of this study include the fact that replication may be challenging. Not all hospitals

can modify their physical space and staffing models to allow for improved rooming-in care and

parental presence. A major strength of this study was that it demonstrated the ability to institute

major changes in care practices in a relatively short period of time.

Shorter lengths of stays are directly correlated with lower hospital expenses. Typically

when an infant has neonatal opioid withdrawal syndrome they are sent to the neonatal intensive

care unit, for close monitoring. NICU beds are costly and should be reserved for those infants

who desperately need such a high level of care. Most infants with NOWS do not meet this

criterion. When non-separation techniques are used, very few infants with NOWS require staying

in the intensive care unit. This greatly reduces the costs of hospital admissions. According to

Beckwith et al. (2021), rooming-in is beneficial for not only treating the infant with withdrawal

symptoms but lowering the total cost as well. In this article, 15 infants with NOWS were treated

in the special care nursery while an additional 19 infants were a part of the rooming-in group.

The study population was infants at risk for developing neonatal opioid withdrawal syndrome

who were born between July 2013 and July 2017. Infants a part of this study also had to be born

at a gestational age of at least 36 weeks. Those born between July 2013 and June 2015 were

placed in the special care nursery for observation and treatment. Those born between July 2015

and June 2017 were able to room-in with their parents. Those who were rooming-in had an

average hospital cost of $6,458.00 while those who were sent to the special care nursery had an

average bill of $17,851.00. This article also supported the fact that rooming-in is associated with
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a shorter length of stay. However, there were a few limitations to the study. This was a

retrospective chart review which does not allow for randomization. In addition, the sample size

was very small. The biggest strength of this study was that it shows strong evidence to support

the idea that rooming-in decreases pharmacological treatments, reduces the length of stay, and

results in less expensive hospital bills.

Non-pharmacological and Pharmacological Interventions

Rooming-in is associated with fewer pharmacological interventions. Oftentimes infants

with NOWS show decreased severity of symptoms when there are high rates of parental

presence, breastfeeding, and skin-to-skin contact, therefore, decreasing the need for medications

and other interventions. Non-pharmacological methods should be used in symptom management

whenever possible. Exceptions are made when an infant is showing signs of dehydration through

excessive vomiting or diarrhea, difficulty feeding, and difficulty with being consoled. MacMillan

et al. (2018) conducted a systematic review and meta-analysis to determine if there is an

association with rooming-in on infants with NOWS. This article looked at six studies and had a

total of 549 patients. The studies included in this article were published between 2007 and 2017

and varied in sample size, geographic location, and clinical setting. In all six articles, there was

consistent evidence that rooming-in is preferred over NICU admissions in reducing the use of

pharmacotherapy. When looking at the data from the six articles, there were a total of 186

patients who roomed in and 266 patients who were a part of the comparison group. When

rooming-in was utilized there were only 51 events that required pharmacological interventions

compared to the comparison group who had 186 events (MacMillan et al., 2018). Therefore,

when rooming-in is utilized there are fewer medical interventions needed. This helps keep

infants with NOWS out of the NICU and allows them to remain with their parents. According to
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Macmillan et al. (2018), the likely limitation of this systematic review and meta-analysis is

publication bias. It is unlikely that researchers would publish their results with negative findings

that don’t support the idea that rooming-in is beneficial. Strengths included strict adherence to

The Cochrane Library and PRISMA guidelines for systematic review and meta-analysis conduct

and reporting. In addition, rooming-in is a recent intervention and therefore there is limited

literature available regarding this topic. MacMillan et al. (2018) believe that their search strategy

allowed them comprehensively synthesize all of the available literature regarding this topic.

The Kingston Health Sciences Centre, a hospital located in Ontario, Canada, decided to

see if their introduction of rooming-in care for infants with neonatal opioid withdrawal syndrome

was effective, five years after it was implemented. Infants born at 36 weeks or later, between

January 1, 2015, and December 31, 2019, who were also exposed to opioids in utero were

eligible for rooming-in. The number of infants born between this period and that were

opioid-dependent was 57. Data was examined regarding maternal and infant conditions, the need

for pharmacological interventions, and the total length of stay. This data was then compared to

two previous groups of patients who were treated at The Kingston Health Sciences Centre. The

first group consisted of 24 healthy, opioid-dependent infants who were admitted directly into the

NICU before the introduction of rooming-in. These infants were born between May 1, 2012, and

May 31, 2013. The second group consisted of 20 opioid-dependent infants who were the first to

room in at this hospital. These infants were born between September 1, 2013, and September 30,

2014. The purpose of this study was to assess how rooming-in has led to better patient outcomes.

When looking at the infants who roomed in during the five-year study period, only 3.5% of these

patients required pharmacological treatments. Of those who roomed in during the first year of the

program’s introduction at this hospital, 15% had pharmacological interventions. 83.3% of the
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patients admitted directly to the NICU had pharmacological treatments (Newman et al., 2020).

The data presented in this article shows consistent evidence that rooming-in is an effective way

of minimizing the severity of NOWS while facilitating the mother-infant bond. A strength of this

study was that it provides data from the past five years regarding the effectiveness of rooming-in

on patient outcomes. Limitations of this study include small sample sizes and the fact that this

was a retrospective chart review.

Research Proposal

Implementing effective interventions for neonatal opioid withdrawal syndrome is

essential for improving outcomes for infants suffering from this condition. The literature review

provided evidence that when rooming-in is made available, there are shorter stays, lower hospital

bills, higher rates of breastfeeding and parental presence, and fewer pharmacological

interventions needed. The available literature showed rooming-in was beneficial at extensive

medical facilities that were adequately staffed and had proper resources, however, would the

results be the same at small, rural hospitals? This study aims to see if non-separation techniques

are beneficial in decreasing the severity of NOWS in smaller communities with fewer resources

and funding.

Research Design

For this study on the effectiveness of rooming-in on infants diagnosed with NOWS, the

researcher will conduct this study using a quantitative approach utilizing a retrospective cohort

design. Data will be collected from three rural Northern California cities that face the highest

rates of opioid use. All of these hospitals have a NICU as well. Infants with NOWS born at these

hospitals between August 2023-December 2024 will be admitted directly to the NICU. Infants

born between January 2025-May 2026 will room-in with their parents. After implementation, a
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retrospective chart review will be conducted to collect data regarding breastfeeding rates,

parental presence, need for pharmacological interventions, and length of stay. This information

will be compared between the NICU and rooming-in groups. The purpose of focusing on small,

rural communities is to ensure diversification and inclusion.

Sample and Recruitment

Recruitment for this study will focus on identifying participants who meet specific

criteria. Inclusion criteria would be infants born after 36 weeks gestation, infants who do not

have any other significant medical issues besides NOWS, and a maternal age of 18 or older. The

infant must display signs of withdrawal to be included in the study. After eligible maternal

participants are identified, the researchers will explain the study design and requirements. Patient

information will remain confidential. If the mother agrees to her infant's participation in the

study, their signature will be obtained.

Methodology

After consent from the maternal participants is acquired, the time of delivery will then

determine if the infant will be taken to the NICU or room-in with the parents or caregivers.

Those born between August 2023-December 2024, meeting the inclusion criteria, will be

admitted to the NICU for observation. Those born January 2025-May 2026, also meeting the

inclusion criteria, will be kept at their mother’s bedside, and non-separation techniques will be

utilized.

The rooming-in group will consist of implementing nonpharmacological interventions to

help manage the effects of NOWS. When signs of withdrawal or distress are observed, the first

line of defense will be to provide comfort through holding, swaddling, breastfeeding, and

nonnutritive sucking. It is also important that these infants are kept in a dark, low-stimulating
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environment. If these methods are not effective in consoling the infant and they begin to show

extreme signs such as dehydration, severe weight loss, and diarrhea a transfer to the NICU will

be considered.

The NICU group will be kept in the nursery for higher observation. The parents and

caregivers will be able to visit the infant but they will not be able to constantly remain at the

bedside. Mothers can feed their infants and provide comfort through holding and swaddling as

well. Parental presence will be highly encouraged amongst this group to help facilitate bonding

and attachment.

For both the NICU group and the rooming-in group a tool known as the Finnegan

Neonatal Abstinence Scoring tool will be used. This tool has a high inter-observer reliability of

0.996 and has convergent validity. The Finnegan Scoring tool will be used to document the level

of severity of withdrawal symptoms seen in the infants participating in the study. This

assessment will be completed once every 4 hours. This tool assesses the infant's sleep patterns,

feedings, muscle tone, reflexes, cry, and other signs of withdrawal. This data will be used in an

analysis to determine if rooming-in decreases signs of withdrawal in this study.

Analysis

After the end date of the study in May 2026, data will be collected from all three rural

hospitals. Statistical methods will be used to interpret the information. Descriptive statistics will

be used to find percentages, means, and medians regarding the use of pharmacological

interventions, breastfeeding rates, parental presence, total costs, and length of hospital stay. A

t-test will be used to determine if the data is significantly significant. These values will be

compared between the NICU and rooming-in group to see if rooming-in was effective in

improving neonatal outcomes.
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Ethical considerations

This study focuses on an extremely vulnerable population, as it looks at infants exhibiting

withdrawal symptoms. These infants cannot give their consent to participate in the study.

Therefore consent will be obtained from the infant’s legal parents or guardians. Since this study

will examine personal medical information, measures will be taken to promote safety and patient

confidentiality. Before initiating this study, an application will be sent to the International

Review Board (IRB) in California. The IRB will ensure that this study is safe for participants and

does not pose any harm. Once approval from the IRB is received, participating mothers will sign

a consent form agreeing for themselves as well as their infants to participate in the study.

Participants are able to withdraw from the study at any time without any consequences.

Theoretical Framework

The Theory of Comfort, developed by Katharine Kolcaba in the 1990s, can be related to

infants with NOWS as a way to enhance their care and well-being. Kolcaba is an accomplished

nurse, nursing theorist, and nursing professor. She received her nursing diploma from St. Luke’s

School of Nursing and her Master of Science in Nursing from Case Western Reserve University

(Kolcaba, 2019). The theory emphasizes the importance of comfort as a vital aspect of

healthcare, especially for patients who are experiencing pain, stress, or other discomforts. When

caring for infants with NOWS, the Theory of Comfort can be applied in three ways; physical

comfort, environmental comfort, and social comfort. Infants with NOWS experience a range of

physical symptoms, including tremors, irritability, and gastrointestinal distress. Parents and

caregivers can help to alleviate these symptoms by providing physical comfort measures such as

swaddling, skin-to-skin contact, holding, and breastfeeding. In addition, the environment in

which an infant with NOWS is cared for can have a significant impact on their comfort levels
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and withdrawal symptoms. Healthcare providers and parents or caregivers can create a calm and

soothing environment by reducing noise, dimming lights, and maintaining a consistent routine.

As a healthcare provider, it is very important to provide the family of infants undergoing

withdrawal additional support. Healthcare providers can provide social comfort by offering

emotional support, education, and resources to parents and caregivers, which can help to

alleviate stress and anxiety. The Theory of Comfort emphasizes the importance of addressing the

physical, emotional, and social aspects of comfort. When looking at NOWS, this can involve

addressing the needs of the infant and their family as a whole, by allowing all individuals to

participate in the care process.

Conclusion

Rooming-in shows to drastically improve outcomes in patients diagnosed with NOWS.

When an infant is able to stay with their parents or caregivers rather than being admitted to the

NICU, there tend to be shorter hospital stays, fewer pharmacological interventions, less severe

withdrawal symptoms, less costly expenses, higher rates of breastfeeding, and improved

bonding. Non-separation techniques are proven to be successful in addressing the complex needs

of infants and families affected by opioid use disorder, promoting healthier outcomes for both the

newborn and the parent. Therefore these techniques should be implemented whenever possible.

This approach to care not only benefits the patient and family but the healthcare staff as well.

NICU admissions will decrease and beds will be available for those patients in critical condition.

Hospitals will also save money and resources when an infant is able to room-in since fewer

pharmacological interventions are needed. Overall, rooming in should be considered a first-line

treatment for neonatal opioid withdrawal syndrome, and healthcare providers should prioritize

the implementation of this method in clinical settings.
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