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The escalating use and misuse of opioids in the United States has
led to a public health crisis with adverse health outcomes,
including neonatal abstinence syndrome (NAS).1 NAS is a multi-
system withdrawal syndrome experienced by infants shortly after
birth when antenatal exposure to illegal or prescription drugs is
abruptly discontinued at delivery.2 Negative sequelae are both
short term and long term, including inadequate feeding,
disruption of social and behavioral development, and poor school
performance.3,4 With the rise of the opioid epidemic nationally,
rural communities have been especially impacted due to
exacerbation of well-documented, deeply rooted health dispa-
rities.5,6 In this issue, Umer et al.7 describe the most current rate of
NAS in West Virginia using a statewide surveillance system and
evaluate how well the Project WATCH surveillance tool captures
NAS data in real time.7 West Virginia represents a particularly
interesting state to study given that nearly half of its residents live
in rural areas. The authors hypothesized that existing studies
reliant on administrative data with inherent lag times in
availability may underestimate the current opioid crisis. In this
study, the authors found that among West Virginia residents, the
incidence of NAS was 52.6 per 1000 live births per year, which was
much higher than rates reported in previous studies. The authors
also found geographic disparities demonstrating some of the
highest rates of NAS incidence in rural regions. While the
discourse on health disparities has historically focused on race/
ethnicity, there is urgent need to understand and address the root
causes of rural health disparities, especially as they pertain to NAS.
In this commentary, we focus on disparities experienced by rural
populations, the role of surveillance systems in identifying real-
time population level disparities, and the implications for public
policy in reducing inequities related to NAS.
According the 2010 Census, approximately 20% of the United

States population resides in rural areas, with 47 million adults and
13.4 million children.8 Rural populations may experience a number
of disparities along the spectrum of access to care, availability of
care providers, socioeconomics, and cultural differences, which
collectively and adversely impact health outcomes.8 In terms of
access and availability, rural communities experience a maldis-
tribution of primary care physicians and subspecialists relative to
urban communities. Existing workforce shortages are com-
pounded by the fact that near retirement age primary care
physicians constitute a large proportion of the rural workforce.5

Many rural residents travel longer distances to seek health care
and often experience longer wait times for appointments.

Consequently, rural residents may enter care later, with more
serious symptoms and advanced medical conditions, requiring
more expensive and intensive management relative to their urban
peers.6 Socioeconomic barriers such as lower family income,
higher rates of children living in poverty, and health insurance
plans with limited benefits may lead to baseline health disparities
and additionally preclude those in rural areas from seeking timely
health care.
Cultural factors may also prevent rural residents from seeking

appropriate health care services.9 Residents may be reluctant to
use services due to the lack of anonymity in rural environments of
low population density.10 Privacy concerns may be especially
relevant with respect to opioid addiction and NAS. Those in rural
areas may also value self-reliance and individualism and view
seeking services more negatively relative to those in urban
areas.11 The intertwining of these complex and multi-layered
disparities have largely contributed to some of the monumental
challenges in addressing the opioid epidemic and its downstream
sequelae such as NAS. The scope of these disparities has increased
the need for real-time, accurate data in order to implement policy
change.
With an increasing incidence of NAS and its associated public

health burden, population-based surveillance systems have been
employed as a central strategy to drive timely policy strategies
and prevention initiatives. Health surveillance is the continuous,
systematic collection, analysis, and interpretation of health-related
data needed for the planning, implementation, and evaluation of
public health practice.12 In addition to West Virginia, other states
(Florida, Georgia, Kentucky, and Tennessee) have implemented
surveillance systems or designated NAS as a reportable condition
to track NAS rates and inform public health policy.13 In 2013, the
Tennessee Department of Public Health made NAS reporting
mandatory with initiation of a statewide surveillance system.1 As
with Project WATCH in West Virginia, the Tennessee surveillance
system also identified geographic disparities with NAS incidence
distribution. Higher rates of NAS were found in Tennessee’s
eastern, more mountainous counties. The high incidence of NAS in
these rural areas was consistent with other indicators of opioid
use/misuse in Tennessee, such as opioid prescriptions and
overdose deaths.
As clinicians, researchers, and policy makers continue to

leverage the promise of population-based surveillance systems
to address NAS, they are increasingly identifying a pattern of
geographic disparities that demonstrate the vulnerability of rural
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communities. The question for decision makers is how to
successfully implement population-based prevention and inter-
vention strategies for NAS without exacerbating underlying
disparities experienced by rural communities. Primary prevention
strategies to prevent the incidence of NAS include access to
preconception care and family planning services and prescription
drug monitoring programs (PDMPs).13,14 However, underlying
inequities experienced by rural communities may render these
approaches less effective and exacerbate disparities in outcomes
between urban and rural populations. Provider workforce
shortages may make access to preconception care and family
planning services more difficult. Providers with large patient
panels and inability to adopt electronic medical records in rural
settings may encounter time constraints and data integration
challenges that prevent effective use of PDMPs. In addition to
primary prevention strategies, interventions strategies to mitigate
the effects of NAS may also be undermined by barriers in rural
settings. Such strategies include early identification of infants at
risk and standardized treatment of infants with NAS during
hospitalization.13 However, if families live far away from hospitals,
it may be difficult for them to participate in evidence-based
activities to mitigate the effects of NAS such as increased family
involvement during hospitalization.
Population-based surveillance systems for NAS such as those

used by West Virginia and Tennessee have the potential to be a
central policy lever in addressing disparities in NAS incidence and
outcomes according to geography. First, they can provide
comprehensive data on the scope of disparities at small
geographic units such as the county level. Second, the findings
from these surveillance systems can inform the development of
evidence-based NAS interventions tailored towards the specific
challenges of high-risk rural communities. Over the past several
years, the federal government has implemented legislative
initiatives to support surveillance.13 The Protecting Our Infants
Act of 2015 stipulates that the US Department of Health and
Human Services review intra-agency programs related to NAS and
prenatal opioid exposure and provide technical assistance to
states and American Indian tribes when implementing public
health measures, including NAS surveillance systems. The
Comprehensive Addiction and Recovery Act of 2016 extends the
federal grant program for state-based PDMPs and support for
various substance use disorder treatment services for pregnant
women and children. In order for the promise of surveillance
systems to be fully maximized with respect to reducing rural
disparities, further policy change is required in a number of areas.
Dedicated grant support through state health departments must
be invested in the development of surveillance systems. These
grants should include performance benchmarks for addressing
rural disparities in prevention, identification, and management of
NAS. States with high rates of NAS in rural communities should
implement surveillance programs with mandatory NAS reporting.
Funds should be specifically allocated to provide administrative
and technical support for clinicians in rural communities who may
not have the time or resources to collect data or participate in
PDMPs. Implementation of standardized NAS care protocols
should be promoted in rural community hospitals given similar
health outcomes to academic settings when NAS clinical guide-
lines are used.15 Evidence-based strategies to address NAS should
be customized to the needs of rural communities. Studies have
demonstrated the feasibility and efficiencies gained with
telemedicine-based models of care for rural populations.16 Policies
supporting telemedicine can be used to overcome provider
shortages with respect to family planning and preconception care
for women who use opioids. Tele-mentoring can additionally be
used to help rural clinical providers access experts in opioid
addiction and NAS management.17 Finally, policy efforts to
address the physician workforce shortage, such as increasing

rural residency programs, also have the potential to reduce
inequities.18

NAS has emerged as a significant consequence of the opioid
epidemic resulting in long-term detrimental effects on children.
With efforts to address NAS within the context of a major public
health crisis, decision makers have increasingly relied on the use
of surveillance systems as a comprehensive, real-time strategy to
inform policy. The availability of real-time data has illuminated
substantial inequities experienced in rural communities. Initiatives
leveraging surveillance data to tailor policy strategies and
interventions may ultimately improve population health while
also reducing long-standing rural health disparities.
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