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Neonatal abstinence syndrome (NAS) is a collection of clinical findings associated with physical
dependence on drugs and subsequent withdrawal in newborns.2 NAS is most commonly seen with opioid
exposure, but can be seen after exposure to other drugs. A national study of Medicaid recipients found that the
proportion of women who filled a prescription for an opioid during pregnancy increased from 18.5% to 22.8%
from 2000 to 2007; however, the proportion ranges from 9.5% to 41.6% among states.3 Other states have seen
similar dramatic increases in the use of opioids in pregnancy and concomitant increases in NAS.4
We examined inpatient admissions for newborns in hospital to Montana residents from 2000 to 2013.5
We considered a newborn to have NAS if it was coded in any of the primary or up to eight secondary diagnosis
fields.6 Because of the billing nature of hospital discharge data, NAS is coded to justify more extensive care. As
a result, it is well-ascertained in hospital discharge files. NAS is not coded on the Montana Birth Certificate;
however, it is recorded as a complication as part of the discharge record. Because hospital discharge data is not
identified, we were unable to link the discharge records of the infant with the discharge records of the mother
or the birth certificate.
There were 432 newborn infants with NAS from 2000 to 2013. The rate of NAS in Montana newborns
increased from 0.8 per 1,000 live births in 2000 to 9.0 per 1,000 (95% confidence interval 7.3% - 10.9%) in 2013
(Figure 1), a tenfold increase. There was a consistent increase from 2006 to 2012, and then a substantial upturn
between 2012 and 2013. The American Academy of Pediatrics (AAP) revised NAS diagnostic guidelines in 2012;
the revision may explain part of the large increase seen in 2013.7 In spite of the substantial increase in the rate,
in absolute numbers there were only 96 babies coded with NAS in 2013, out of more than 12,000 live births.
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Figure 1. Rate of Newborns with Drug Withdrawl Syndrome (ICD-9-CM: 779.5), Montana
Resident Liveborns, 2000-2013
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Data on hospitalization charges were added to the MHDDS in 2009. For the interval 2009 - 2013, mean
charges for newborns with NAS were $34,000 versus $6,800 for newborns without NAS. Mean length of stay for
newborns with NAS was 12.1 days, almost four times the mean of 3.1 days for newborns without NAS. Twenty
percent of newborns with NAS were of low birth weight (< 2500 grams) compared to 8.6% of newborns without
NAS; and 26.1% of newborns with NAS were premature (< 39 weeks), compared to 13.2% of newborns without
NAS. Low birth weight and prematurity both contribute to long hospital stays and increased costs even in the
absence of NAS. Infants born with NAS also often have respiratory complications and feeding difficulties and
may require intensive nursing care, and between 60% and 80% require pharmacologic management.8
The rate of NAS for male newborns was 6.2 per 1,000; which was statistically significantly higher than
the rate for female newborns (4.7 per 1,000).9 A Maryland study of 65 women enrolled in substance treatment
programs found that methadone-exposed male infants have more severe expression of NAS symptoms; other
studies have found no differences in NAS expression by sex of the infant.10
Sixty-percent of infants with NAS had Montana Medicaid as the primary payer. Comparing rates of NAS
by primary payer, the highest rate of NAS was for newborns whose births were paid by Medicaid, 10.9 per 1,000
births, compared to 6.6 per 1,000 for self-pay and 2.2 per 1,000 for commercial insurance (Figure 2).
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Figure 2. Rate of Newborns with Neonatal Abstinence Syndrome (ICD-9-CM:
779.5), by Primary Payer, Montana Resident Liveborns, 2000-2013
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Although there are relatively few NAS infants born in Montana (299 or 0.5% of all live births in 2009 2013), the charges just to Medicaid for care of these infants were $6.3 million. If these newborns had been
born without NAS and their charges had been equal to the average newborn, they would have incurred
charges of only $1.2 million. In addition to costs associated with treating newborns with NAS, these infants may
experience ongoing complications, including cognitive and physical delays.11 These constitute a burden on the
individual and family as well as society.
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