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Abstract
Objective Quantify the effect of prenatal polysubstance exposure on neonatal outcomes compared to methadone
exposure alone.
Study design This retrospective cohort study compared infants with methadone-only exposure to methadone with additional
psychoactive substances. Outcomes included time to maximum Finnegan scores, proportion requiring scheduled morphine,
and length of stay (LOS).
Results We identified 323 subjects. The median time to maximum Finnegan score was 38.0 h with 94% peaking within 96 h.
Forty-five percent of methadone-only infants were started on scheduled morphine compared to 54% of polysubstance infants
(p= 0.10). LOS for polysubstance-exposed infants was 1.30 times longer than infants with methadone-only exposure (95%
confidence interval: 1.05, 1.60).
Conclusions Exposure to methadone with additional psychoactive substances is associated with longer LOS, but not
postnatal morphine use or peak withdrawal symptoms. Most infants experience peak withdrawal symptoms within 4 days
and may not benefit from longer observation.

Background

In the setting of the opioid epidemic, the incidence of neonatal
abstinence syndrome (NAS) continues to rise exponentially
[1]. Long-term neurodevelopmental issues for infants with
NAS include behavioral and emotional problems, aggression,
attention deficits, and lower general cognitive abilities [2].

While NAS is most commonly associated with prescribed and
illicit use of opioids, infants with prenatal opioid exposure
often have prenatal exposure to multiple psychoactive drugs,
including multiple forms of opioids (e.g., methadone,
hydromorphone, and oxycodone), tobacco, marijuana,
methamphetamines, and other illicit substances [3]. Up to a
quarter of all opioid users admit to using marijuana and
almost 10% admit to using methamphetamines [4].

The care of infants with NAS is often a complex amalgam
of medical and social dynamics. Medically, an infant with
NAS typically experiences a constellation of symptoms
including neurologic, gastrointestinal, and musculoskeletal
disturbances due to opioid withdrawal [3]. Requiring close
monitoring after birth, these infants experience prolonged
hospitalizations and often require pharmacologic therapy with
morphine for the management of their withdrawal symptoms
[3, 5]. Historically, the initiation and titration of morphine
have been based upon a standardized scoring system for
opioid withdrawal, known as the modified Finnegan score,
which assigns a numerical score to clinical signs of NAS up
to a maximum score of 21 [6]. Although this scoring modality
is designed to capture opioid withdrawal, many infants with
polysubstance exposures may have overlapping symptoms
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that can make it difficult to evaluate the relative contribution
of opioids [7–11].

While methadone is the most common medication used
in pregnancy for the maternal treatment of opioid addiction
[12], there are limited studies examining the experience of
infants with polysubstance exposure in addition to pre-
scribed opioids.

The aim of this study was to characterize the difference
between infants exposed to methadone only prenatally and
infants prenatally exposed to methadone and additional
psychoactive substances in regards to the severity of NAS
symptoms. We hypothesized that infants with poly-
substance exposure would have more severe NAS symp-
toms, and therefore potentially longer hospital stays,
increased use of opioid-directed pharmacologic therapy,
and higher costs.

Methods

Using a retrospective cohort study design, we compared two
groups of infants with prenatal opioid exposure: infants
with only methadone exposure, and infants with methadone
and one or more additional psychoactive substances
(tobacco, marijuana, serotonin reuptake inhibitors, benzo-
diazepines, and/or illicit drug), termed, “polysubstance
exposure.” Patients were admitted July 2012–June 2018 at
one of two general hospitals in Washington state, one with a
Level 2 Neonatal Intensive Care Unit (NICU) and one with
a Level 3 NICU. Both hospitals are primarily adult-focused
institutions with designated pediatric beds. Infants at both
sites were managed using the Finnegan scoring system with
protocols for the initiation, titration, and discontinuation of
pharmacologic interventions during the majority of the
study period.

During the study period, there were two major NAS
protocol changes. In 2015, the units began “rooming-in” the
infants with their mothers as often as possible and in 2018
both sites converted to an “Eat–Sleep–Console” protocol
for management of non-pharmacologic interventions. Dur-
ing this second transition, patients were still scored using
Finnegan scores, although medication choices relied pri-
marily on a patient’s ability to eat, sleep, and console.

The study was approved by Providence St. Joseph’s
Institutional Review Board.

Study subjects

In order to identify infants with fetal methadone exposure,
we undertook a four-step process. First, we identified
maternal charts at birth hospitalization with “International
Classification of Disease, 9th and 10th Revisions” diagnosis
codes for delivery with drug dependence (648.3* and

099.32*, respectively) and opioid dependence and abuse
(304.0*, 305.8*, and F11*, respectively). Second, charts
were filtered for the presence of methadone on the medi-
cation list within the electronic medical record (EMR).
Third, the infant’s chart that was linked to the maternal birth
hospitalization record was then identified and extracted.
Fourth, study subjects were then included if they were full
term (defined as 37 0/7 weeks of gestation to 41 6/7 weeks
of gestation) and born at a participating institution between
July 2012 and June 2018. Infants were excluded if the
mothers were not on methadone (prescribed or illicit), the
infant had severe comorbidities (e.g., need for intubation
and ventilation management), and/or the infant required
transfer out of the birth hospitalization to a higher level
of care.

Chart extraction

Administrative data from the EMR identified maternal and
infant demographics along with maternal methadone use.
We then used manual chart review to identify additional
clinical and pharmacologic data for study subjects. Length
of stay (LOS) was calculated in two ways: (1) total LOS,
defined as the date of birth through date of discharge, and
(2) NAS-related LOS, defined as date of birth until either
the infant was no longer being observed for NAS symptoms
or had weaned off any pharmacologic interventions that had
been started during the hospitalization. This allowed for the
exclusion of additional hospital days required for non-NAS
reasons, such as placement with child protective services, or
feeding immaturity. Prior to data extraction, a random
sample of infants with NAS admitted to both hospitals after
July 2018 was used to establish interrater reliability of the
manual chart abstraction process. The abstraction process
was reviewed and revised until kappa ratios were >0.8
across all raters.

Analysis

Patients were classified as prenatally exposed to a substance
if: (1) the maternal urine toxicology screen was positive, (2)
the infant urine or umbilical cord toxicology screen was
positive, and/or (3) maternal self-report. A two-level
exposure category was used for analyses: methadone only
and methadone with one or more additional substance
exposure, since exposure data relied on a combination of
self-report and toxicology screens at a single point in
time. Illicit drug exposure included heroin, methampheta-
mine, cocaine, or LSD. In addition, given that marijuana
is legal in the state of Washington, it was not classified
as an illicit exposure, but was grouped within the
polysubstance exposures when taken with methadone.
Practice changes were made in 2015 and 2018, so cohorts
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were defined as 2014 and before, 2015, 2016–2017,
and 2018.

Descriptive statistics were used to summarize socio-
demographic and clinical features of the cohort. Continuous
variables were evaluated for normality using histograms and
Q–Q plots and compared across the two exposure groups
using independent samples t-tests if normally distributed, or
Wilcoxon rank sums tests if not normally distributed. Time-
to-event data were compared using log-rank tests, and
categorical variables were compared using chi-square or
Fisher’s Exact tests. A generalized linear model was used to
assess differences in LOS between the two exposure cate-
gories, adjusted for gestational age and cohort. Residual
plots were used to assess model assumptions and the
assumption of heteroscedasticity was violated. Thus, a log
transformation was applied to the dependent variable
(LOS). Estimates from the model were then exponentiated
for interpretability and can be interpreted as the ratio of the
geometric mean LOS when comparing the two exposure
groups. A significance level of 0.05 was chosen.

Cost data were obtained as charges, and converted to
costs using the Health Care Authority’s Medicaid cost-to-
charge ratio [13, 14]. Each cohort was adjusted en bloc
according to the June ratio for the last year of the cohort,
i.e., the cohort of 2012–2014 was adjusted for the index for
June 2014, and the 2015 cohort was adjusted for the index
as of June 2015. SAS 9.4 (Cary, NC) was used for all
analyses.

Power analysis

A previous paper by Jansson et al. found that the mean peak
modified Finnegan scores for infants exposed to methadone
during pregnancy was 11.6 with a standard deviation (SD)
of 5 [15]. Sample sizes of 75 in each group achieves over
90% power to detect differences among the means versus
the alternative of equal means using an F-test with
0.05 significance level. The size of the variation in the
means is represented by their SD of 1.12 with the common
SD within each group is assumed to be 5.

Results

We identified 600 subjects with fetal opioid exposure
from 451 maternal charts. Of these, 226 subjects were
exposed to buprenorphine alone without methadone
exposure and were excluded, 48 were <37 weeks gesta-
tion, and 3 were duplicate entries, leaving 323 subjects
(Table 1). From these 323, 167 (52%) were female, 285
(89%) were on public insurance, 112 (35%) identified as
non-white, and 246 (76%) were born to mothers in a
verified methadone treatment program. One hundred and

ten infants were exposed to methadone alone, while 213
had polysubstance exposure. Within the polysubstance
cohort, 56 infants had cannabis exposure in addition to
methadone and of those, 46 had exposure to methadone,
cannabis, and additional illicit substances. Forty-nine
infants were exposed to methadone and methamphetamine
(15% of the total population; 23% of the polysubstance-
exposed group) and <10 were exposed to methadone and
benzodiazepines (<3% of the total population; <5% of the
polysubstance-exposed group). Only five mothers self-
reported alcohol use during pregnancy, two within the
methadone-only cohort and three within the poly-
substance cohort. Demographics were similar between
infants with methadone-only exposure and polysubstance
exposure, except that infants with polysubstance exposure
had lower birth weights than those with methadone alone
(3058 and 3192 g, respectively) and 70% of infants with
polysubstance exposure had mothers enrolled in opiate
treatment programs compared to 88% with methadone
exposure only (p < 0.001).

Finnegan scores, morphine treatment, and infant
characteristics

Fifty-eight and 61% of the methadone-only and
polysubstance-exposed infants, respectively, were cared for
in a nursery or pediatric unit (outside of the NICU)
(Table 2). The maximum Finnegan score was 11.2 with an
SD of 4.0 in methadone-only infants and 12.3 with an SD of
3.6 in infants with polysubstance exposure (p= 0.01). The
median time to maximum Finnegan score was 37.6 and
38.1 h, respectively, with a mean across both cohorts of 44 h
(Fig. 1). For methadone-only infants, 45% were started on
scheduled morphine, while 55% of polysubstance infants
were started on morphine (p= 0.10). Among those receiv-
ing morphine therapy, the median time to first morphine
dose was 38.5 h for methadone-only infants and 35.8 h for
polysubstance-exposed infants. The median maximum oral
morphine dose was 250 mcg every 3 h for both groups.
There was no difference in rates of transfer from a nursery
or pediatric unit to a NICU or in 7- or 30-day readmissions.
In total, ten infants were readmitted, with one thought to be
related to NAS. Readmission diagnoses included: five due
to hyperbilirubinemia, one for bronchiolitis, two for
Escherichia coli urinary tract infections, and one with poor
feeding not attributed to NAS as the infant exhibited no
other symptoms of withdrawal. Finally one polysubstance-
exposed infant with neonatal fever was found to have other
symptoms of opioid withdrawal, and received supportive
care but did not require additional pharmacologic
management.

When cohorting infants by year of birth, maximum
Finnegan scores demonstrate no temporal trends from 2012
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through 2018 (Supplementary Fig. 1). However, scheduled
morphine use peaked in 2013 at 60% for methadone-only
infants and 65% in 2014 for infants with polysubstance
exposure and decreased to 16% and 14%, respectively, in
2018 (Supplementary Fig. 2). This drop corresponds with
our protocol change in 2018.

Length of stay and cost

The median total LOS for methadone-exposed infants was
5.5 days and for polysubstance-exposed infants was
9.0 days (p= 0.08). After adjusting for gestational age and

cohort, LOS for polysubstance-exposed infants was 1.30
times (95% confidence interval (CI): 1.05, 1.60) that of
methadone only exposed infants (Table 3). LOS decreased
in years after practice changes by 21% (95% CI: 2, 38%) in
2016–2017 cohort and 44% (95% CI: 18, 61%) in 2018
when compared to the reference period of infants admitted
in 2014 and before. Similarly, NAS-specific LOS was 5.5
and 8.0 days (p= 0.22) for methadone and polysubstance-
exposed infants, respectively, with linear regression models
showing an adjusted LOS of 1.23 (95% CI: 1.0, 1.52) when
comparing polysubstance-exposed infants with methadone-
only exposed infants. In addition, the NAS-specific LOS in

Table 1 Demographics for
infants with intrauterine opioid
exposure.

N with data All, N (%) Methadone
exposed only,
N (%) (N= 110)

Polysubstance
exposure, N (%)
(N= 213)

p value

Maternal age, years,
mean (SD)a

323 28.7 (4.5) 28.1 (4.6) 29.0 (4.5) 0.118

No. of pregnancies,
median (IQR)b

323 3.0 (3.0) 3.0 (3.0) 3.0 (3.0) 0.456

No. of living children,
median (IQR)b

323 2.0 (2.0) 2.0 (2.0) 2.0 (2.0) 0.780

Mother in opioid
treatment

323 <0.001

Yes 246 (76.2) 97 (88.2) 149 (70.0)

No 43 (13.3) 6 (5.5) 37 (17.4)

Unknown 34 (10.5) 7 (6.4) 27 (12.7)

Sex 323 0.617

Female 167 (51.7) 59 (53.6) 108 (50.7)

Male 156 (48.3) 51 (46.4) 105 (49.3)

Insurancec 323 0.505

Medicaid 285 (88.2) 94 (85.5) 191 (89.7)

Private 34 (10.5) 14 (12.7) 20 (9.4)

Government 4 (1.2) 2 (1.8) 2 (0.9)

Race/ethnicityc 320 0.534

American Indian or
Alaskan Native

31 (9.7) 7 (6.4) 24 (11.4)

Asian 5 (1.6) 1 (0.9) 4 (1.9)

Black or African
American

9 (2.8) 2 (1.8) 7 (3.3)

Hispanic 12 (3.8) 4 (3.7) 8 (3.8)

Native Hawaiian or
Pacific Islander

21 (6.6) 10 (9.2) 11 (5.2)

White 208 (65.0) 75 (68.8) 133 (63.0)

Unknown or Other 34 (10.6) 10 (9.2) 24 (11.4)

Birth weight, grams,
mean (SD) a

323 3103.4 (479.2) 3191.9 (452.1) 3057.7 (478.4) 0.017

Gestational age, days,
mean (SD)a

323 273.1 (9.6) 274.3 (8.8) 272.5 (10.0) 0.120

All analyses are chi square unless otherwise indicated.
aIndependent samples t-test.
bWilcoxon rank sums test.
cFisher’s exact test with Monte Carlo estimates.
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2018 was 54% shorter (95% CI: 33, 68%) than in 2014 and
before (Supplementary Table 1).

LOS by year demonstrated decreasing means from a
peak of 12.8 days (SD: 10.9) in 2013 for methadone only
exposed infants and 20.5 days (SD: 20.1) in 2012 for

polysubstance-exposed infants to 5.6 days (SD: 4.7) and
6.8 days (SD: 4.4), respectively, in 2018 (Supplementary
Fig. 3).

Unadjusted calculations showed a near significant dif-
ference in the cost of care for infants with polysubstance
exposure in comparison to infants exposed to only

Fig. 1 Time to Maximum Finnegan Score. The histogram demon-
strates what percent of patients within the study cohort by hour
reached their maximum Finnegan score.

Table 3 Relative ratio for unadjusted and adjusted length of stay for
infants with prenatal methadone exposure.

Unadjusted Adjusted

Estimate
(95% CI)

p value Estimate
(95% CI)

p value

Exposure

Methadone only Ref Ref Ref Ref

Polysubstance 1.20 (0.98, 1.47) 0.082 1.30 (1.05, 1.60) 0.015

Gestational age
(days)

– – 1.01 (1.00, 1.02) 0.180

Cohort – –

≤2014 Ref Ref

2015 0.83 (0.62, 1.11) 0.214

2016–2017 0.79 (0.62, 0.98) 0.032

2018 0.56 (0.39, 0.82) 0.002

Table 2 Comparison of hospital course characteristics for infants with intrauterine opioid exposure.

N with data All, N (%) Methadone exposed only, N
(%) (N= 110)

Polysubstance exposure, N (%)
(N= 211)

p value

Unit for NAS Care 323 0.679

NICU Only 130 (40.3) 46 (41.8) 84 (39.4)

Nursery/Pediatric Unit 193 (59.8) 64 (58.2) 129 (60.6)

Average Finnegan score, mean (SD)a 122 5.4 (1.2) 5.0 (1.2) 5.5 (1.2) 0.068

Maximum Finnegan score, mean (SD)a 321 11.9 (3.7) 11.2 (4.0) 12.3 (3.6) 0.010

Time to maximum Finnegan score, hours,
median (IQR)b

319 38.0 (32.0) 37.6 (32.0) 38.1 (31.1) 0.557

Started on scheduled morphine 321 165 (51.4) 49 (45.0) 116 (54.7) 0.098

Hours to 1st med, median (IQR)b 168 35.8 (27.7) 38.5 (30.8) 35.8 (22.3) 0.504

Hours to max dose, median (IQR)b 168 68.2 (71.6) 73.0 (70.4) 62.2 (71.3) 0.447

Maximum morphine (mcg), median (IQR) 168 250 (175) 250 (200) 250 (175) 0.462

Infant feeding 319 0.089

Exclusive breastfeeding/EBM/DBM 35 (11.0) 15 (13.8) 20 (9.5)

Partial supplementation 187 (58.6) 69 (63.3) 118 (56.2)

Exclusive formula 97 (30.4) 25 (22.9) 72 (34.4)

Septic work-up obtained 322 67 (20.8) 19 (17.4) 48 (22.5) 0.286

Transfer to NICU from Pediatrics Unitc 316 6 (1.9) 1 (0.9) 5 (2.4) 0.450

Readmission

7 day 323 6 (1.9) 4 (3.6) 2 (0.9) 0.189

30 day 322 5 (1.6) 1 (0.9) 4 (1.9) 0.659

NAS related 10 1 (10.0) 0 (0.0) 1 (20.0) 1.00

Length of stay, median (IQR) 323

Total length of stay 8.0 (13.0) 5.5 (13.0) 9.0 (12.0) 0.078

NAS-related length of stay 7.0 (13.0) 5.5 (13.0) 8.0 (13.0) 0.223

IP RCC-adjusted charges, median (IQR) 312 7059.47 (13,124.46) 5276.71 (12,676.43) 7903.06 (13,783.81) 0.030

All analyses are chi square unless otherwise indicated.
aIndependent samples t-test.
bLog-rank test.
cFisher’s exact test with Monte Carlo estimates.
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methadone. Cost for polysubstance-exposed infants was
$2336 more than methadone-exposed infants (p= 0.07).
However, after adjusting for gestational age, LOS, and year,
there was no difference in cost between methadone-exposed
infants and polysubstance-exposed infants (Supplementary
Table 2).

Discussion

In this retrospective cohort study, we demonstrate that,
when compared to infants with only methadone exposure,
infants with polysubstance exposure have similar onset and
peak of withdrawal symptoms, and similar exposure to
postnatal morphine for treatment of NAS, yet have a longer
LOS. In addition, for infants in both groups, the median and
the mean time to maximum Finnegan score was <48 h.

Sanlorenzo recently demonstrated significantly increased
rates of pharmacologically treated NAS among infants
exposed to methadone and benzodiazepines, but not
methadone and any other illicit or psychoactive substances
[16]. These results are similar to our own, although our
relative exposures to illicit substances is different, with a
much higher rate of methamphetamine exposure (15% of
included subjects versus 4%) and lower rates of benzodia-
zepine exposure (3% of included subjects versus 53%). The
low rate of benzodiazepine exposure may explain why we
see no difference in morphine use.

Within our cohort, we saw a very low self-report use of
alcohol use during pregnancy. Only five (1.6%) women
reported alcohol use, which is significantly lower than
national surveys reporting usage nearing 10% during
pregnancy [17]. In contrast, our proportion of cannabis
exposed infants (17%) exceeded the national average of 7%
[18]. There are several potential reasons for these differ-
ences. First, our data on alcohol use rely on maternal self-
report; routine alcohol testing is not part of the hospital
admissions process, prenatal lab work-up, or a requirement
for methadone program enrollment. Most alcohol testing
methods also only reflect alcohol consumed in the 12–80 h
prior to the test [19], and so would not reflect usage
throughout a pregnancy. In addition, among 18–26 years
old, national trends show increasing marijuana use with a
relative decrease in binge drinking [20]. The combination of
underreporting alcohol use and higher than national avera-
ges for marijuana exposure likely reflects the combination
of societal trends with social desirability bias. While the
deleterious effects of alcohol on the fetus are known, mar-
ijuana is often perceived as safer during pregnancy and with
minimal risk of harm [21]. Particularly in states such as ours
where the recreational use of marijuana is legal, admitting to
marijuana use during pregnancy caries less social stigma
than alcohol use [22].

There are multiple reasons that patients exposed to
additional substances may have longer LOS than those
exposed to methadone alone. First, some illicit substances
used by mothers can potentially cause additional symptoms
necessitating a longer LOS. For example, 15% of our
mothers were tested positive for methamphetamine, which
has been shown to cause significant feeding difficulties
among infants [23]. Although infants in the polysubstance-
exposed group did have a statistically lower birth weight,
the mean remained >3 kg and is unlikely to have indepen-
dently contributed to a prolonged LOS. Finally, the differ-
ence in LOS may reflect bias in how patients with multiple
drug exposures are treated. We designed our treatment
protocols partially to decrease unnecessary variations in
care, but important variations can persist despite protocols.
It is conceivable that infants with polysubstance exposure
are treated for longer periods of time because they are
assumed to have more severe withdrawal symptoms. As
management decisions around medications are subjective,
and the Finnegan scoring system is subject to potential bias,
these biases may influence a provider to approach care more
conservatively in these infants.

Our data demonstrate a significant drop in morphine
utilization and LOS in both cohorts in 2018 with the
initiation of an Eat–Sleep–Console protocol. This is con-
sistent with other data published showing that a non-
pharmacologically driven protocol reduces LOS and post-
natal opioid exposure in both university systems [24, 25]
and community hospitals [26, 27]. Our data further expands
this trend to not only opioid exposed infants, but to infants
exposed to multiple psychoactive substances.

Currently, the American Academy of Pediatrics recom-
mends a standard observation period for infants with NAS
of 4–7 days [28], but our results demonstrate that most
methadone-exposed infants have a peak Finnegan scores
within the first 40 h after birth, regardless of other illicit or
psychoactive medication exposures. In our cohort, 94% of
infants reached peak scores within 96 h, with those infants
peaking later primarily already undergoing pharmacologic
treatment requiring titrating of pharmacologic interventions.
Prolonged and potentially unnecessary hospitalization days
can impact not only the patient but also their families with
risks including missed time from work for parents [29], risk
of nosocomial infections [30], out of pocket expenses for
families [31], and increased family burden with child care
for other children and travel needs [29]. These results
suggest that physicians may consider a discharge within
4 days for infants hospitalized with NAS with appropriate
anticipatory guidance if the infant is not demonstrating
significant withdrawal symptoms.

Our study has several important limitations. It is an
observational study, and so it is difficult to determine
causation of our results. Because of the relatively small
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numbers of infants exposed to each individual psy-
choactive substance, we condensed our cohort into two
groups: methadone alone compared to methadone with
another illicit or psychoactive substance. Potentially, each
illicit or psychoactive substance might have a different
effect on NAS symptoms, either protective or additive,
and so the effect of a specific substance might be miti-
gated by the grouping. In addition, many substances have
additional impact on the integrity of the central nervous
system and the neurobehavioral maturity of an infant
beyond what is captured by the Finnegan assessment of
withdrawal. The use of an additional scale, such as the
Neonatal Intensive Care Unit Network Neurobehavioral
Scale (NNNS), that examines neurobehavioral organiza-
tion, neurologic reflexes, motor development, and the
stress of withdrawal could have more clearly elucidated
the neurobehavioral impact of exposure differences [32].
As our data were collected retrospectively, we were lim-
ited to the assessments performed during the time of
hospitalization. Other studies that have used broader
assessment scales such as the NNNS for infants exposed
to illicit substances have varying results as to the neuro-
behavioral impact of exposure, ranging from no difference
in methamphetamine exposure [33] to lower arousal states
with cocaine exposures [34]. We also defined exposures
based on testing at the time of birth, but this may result in
inaccurate grouping if the mom used a substance earlier
during the pregnancy and did not test positive at the time
of delivery. Lastly, the Finnegan scale has low levels of
interrater reliability and a potential for observer bias. In
the first part of our study period, many of our outcomes,
such as LOS, were reliant on Finnegan scoring and
therefore subject to the same biases. However, even when
we moved to an ESC model, which may be less influenced
by biases, the outcome differences persisted.

Conclusion

The additional exposures of tobacco, marijuana, or illicit
substances in addition to methadone have little impact on
postnatal morphine use, the onset of withdrawal symptoms,
and the intensity of withdrawal symptoms, but are asso-
ciated with a longer LOS. Most infants hospitalized with
NAS, regardless of exposure, have a peak in withdrawal
symptoms within 4 days, and may not benefit from a longer
observation period beyond 4 days.
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