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ABSTRACT BODY: 
Background: Globally, the opioid crisis has become a protracted public health problem. The crisis has negatively
impacted society as a whole but disproportionately affects children. The resulting Neonatal Abstinence Syndrome (NAS)
epidemic has become a pressing policy issue. This study therefore aims to explore healthcare utilization and the
economic burden of NAS within the National Health Service (NHS), with a view to informing policy and practice.

Objective: To calculate the direct cost to the NHS of NAS managed in neonatal units.

Design/Methods: We performed an observational cohort study of all infants admitted to a neonatal unit in England, born
between 2012-2017, who received a diagnosis of NAS. The incidence and direct costs of care associated with NAS were
calculated. Using survival analyses and a cox proportional hazards model, the time-to-discharge was analysed. A
multivariable linear model was fitted to explore mean-adjusted additional costs of care.

Results: Of 524,334 neonatal unit admissions, 6,411 had NAS. Infants with NAS accounted for 12/1,000 neonatal unit
admissions and 2.3% of neonatal unit cot days nationally (Table 1). The direct economic cost of caring for infants with
NAS was £62,646,661: the equivalent duration of postnatal care would have equaled £34,584,633 (Table 2). The median
time-to-discharge for infants requiring pharmacotherapy was 18.2 days compared to 5.1 days for those not requiring
pharmacotherapy (Figure 1). The hazard of discharge was significantly lower for infants requiring pharmacotherapy:
adjusted Hazard Ratio (aHR) 0.16 95%CI (0.15, 0.17; Table 3). The hazard of discharge was also lower for formula-fed
infants aHR 0.73 (0.66, 0.81) compared to breastfed infants; those discharged to foster care aHR 0.77 (0.72, 0.82); and
infants of Asian mothers aHR 0.61 (0.49, 0.77). Almost half of infants received pharmacotherapy (n=2631; 49%). The
greatest predictor of additional costs was need for pharmacotherapy, increasing additional mean-adjusted cost by £8,420
(Table 3).

Conclusion(s): This population-study highlights the substantial neonatal cot-usage and economic costs of caring for
infants with NAS on neonatal units in England. Study recommendations include careful evaluation of national policy to
explore routine use of postnatal wards for NAS care and increased provision of pharmacotherapy outside of the neonatal
unit. A shift in how the NHS provides routine care for these infants could benefit infants and families whilst alleviating
the burden on neonatal services and cost to the NHS.
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ABSTRACT BODY: 
Background: The implementation of the Affordable Care Act (ACA) introduced plans that differ in costs and plan
benefits. Some plans limit where patients may receive care, especially at higher-cost hospitals such as academic medical
centers. Because pediatric care is regionalized, such limited hospital networks may limit timely access to services
associated with improved outcomes.

Objective: (1) Determine the percentage of ACA plans that do not include access to either a Children’s Hospital (CH) or
a high-level neonatal intensive care unit (NICU) and (2) identify the impact of plan characteristics on this access

Design/Methods: We identified 4,541 separate Silver ACA plans from www.healthcare.govin 2016-2019 in the 39 states
that participated in the Federal exchange in 2019. Premiums were calculated for each plan based on a single parent with
one child. We defined a CH as a member of the Children’s Hospital Association excluding Shriners hospitals (N=189),
and a high-level NICU as a hospital with a level 3 or level 4 NICU. We used each plan’s website and calls to the insurer
to determine whether its network included a CH or a high-level NICU. Multi-level nested random effect models
determined the association of the amount of the premium, deductible, and copayment and the type of plan on access to
either a CH or a high-level NICU, with state nested within year as random effects.

Results: 29.0% of all silver ACA plans did not include access to a CH; 14.1% of all plans did not include access to a
high-level NICU. There were wide variations in access between states (Figures 1 and 2). In multivariable models, a $100
decrease in premiums was associated with a 31% reduction in the odds of access to CH (95% CI 0.63-0.76) and a 42%
reduction in the odds of access to a high-level NICU (95% CI 0.51-0.66). The lowest premium quartile had lower odds of
access to a CH (OR 0.22, 95% CI 0.14-0.34) and a high-level NICU (OR 0.12, 95% CI 0.06-0.22) compared to the
highest premium quartile (Figure 3). Compared to HMO care, POS and PPO plan type was associated with lower odds of
access to CH or NICU care.

Conclusion(s): A substantial number of silver ACA plans, particularly those with lower premiums, do not have routine
access to a CH or a high-level NICU within their network. The decline in access could result in adverse outcomes related
to reduced or delayed access to appropriate care. Provisions to limit this increase in costs to women and children are
needed to optimize outcomes of high-risk mothers and children.



Figure 1: Variations in yearly access to a Children's Hospital in silver ACA plans, by state 2016-
2019. Median percent access is shown as the bar in the middle of the box; 25th and 75th
percentiles are shown at the edges of the boxes; and the 3rd and 98th percentiles as the capped
bars. Significant intra and inter-state variation in access is noted.

Figure 2: Variations in yearly access to a high-level NICUl in silver ACA plans, by state 2016-
2019. Median percent access is shown as the bar in the middle of the box; 25th and 75th
percentiles are shown at the edges of the boxes; and the 3rd and 98th percentiles as the capped
bars. Significant intra and inter-state variation in access is noted.

Figure 3: Odds ratios for having a Children's Hospital (top figure) or high-level NICU (bottom
figure) within the network of silver ACA plans, 2016-2019, after adusting for premiums,
deductibles, copayments, year, and state. Separate models calculated the effects of premiums as a
continuous variable versus premiums as a quartile. Lower premiums are associated with a lower
odds of having either a Children's Hospital or high-level NICU within the network of the silver
ACA plan after adjustment for other plan, geographic, or year factors.
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calculated the effects of premiums as a continuous variable versus premiums as a quartile. Lower premiums are
associated with a lower odds of having either a Children's Hospital or high-level NICU within the network of the silver
ACA plan after adjustment for other plan, geographic, or year factors.
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ABSTRACT BODY: 
Background: Neonatal herpes simplex virus (HSV) infections impose an increasing burden given rising incidence. 
Current guidelines recommend screening by maternal symptoms and have not been well studied using quantitative 
economic techniques.

Objective: To evaluate the cost-effectiveness of 4 specific HSV screening strategies in neonates from 0 to 28 days.

Design/Methods: We performed decision analysis modeling in TreeAge to obtain the primary outcome, an incremental 
cost-effectiveness ratio (iCER) of cost per quality-adjusted life-year (QALY). We compared 4 strategies: (1) HSV 
screen all neonates (2) HSV screen neonates of mothers with HSV history (3) HSV screen neonates of mothers with 
HSV symptoms at delivery (4) HSV screen symptomatic neonates (Figure 1). Outcome probabilities were obtained from 
the literature. Costs, expressed in 2012 dollars, were estimated from the Kid’s Inpatient Database and the literature. The 
willingness-to-pay threshold was $100,000. Effectiveness was assessed using QALYs with a one-year time horizon. We 
performed one-way and probabilistic sensitivity analyses to assess the model’s robustness.

Results: Screening symptomatic infants for HSV was the optimal strategy, with screening by maternal HSV history 
having a cost-effectiveness ratio of over $49 million/QALY and the other strategies less effective and more costly (Table 
1). In one-way sensitivity analyses, the dominant strategy changed with variations in adverse outcomes, cost, and 
probability of death in asymptomatic neonates and in the probability of HSV in both asymptomatic and symptomatic 
mothers (Table 2). Probabilistic sensitivity analyses (PSA) demonstrated a large shift from the base-case model in 
dominant strategy, with testing symptomatic infants being cost-effective in 54.5% of trials and testing all neonates being 
cost-effective in 28.7% of trials (Figure 2). Comparison of these 2 strategies revealed wide variations in the iCER and 
dominant strategy using PSA.

Conclusion(s): Unlike current recommendations, this model suggests that screening strategies using neonatal symptoms 
or maternal history are most cost-effective. These recommendations were highly sensitive to changes in HSV 
prevalence as well as costs and complication rates of healthy neonates, suggesting that the correct screening strategy 
may vary between practice settings. When combined with unit-specific prevalence and complication rates, this decision 
analysis model can help identify the most cost-effective neonatal HSV screening strategy for individual practice 
settings.



Figure 1: Decision Analysis Tree

Figure 2: Probabilistic Sensitivity Analyses for Decision Analysis Model

Table 1: Base-Case Estimates of Incremental Cost-Effectiveness Ratios

Table 2: One-Way Sensitivity Analyses of Decision Analysis Model
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ABSTRACT BODY: 
Background: Hospitalized children with medical complexity (CMC; children with multifaceted clinical and functional 
needs) are prone to medical errors. Hospital incident reporting systems, which exclude patients/families, capture only 
2-10% of safety events. Families of hospitalized CMC may be an unrecognized source of hospital safety data.

Objective: Describe 1) frequency and type of safety concerns reported by families of hospitalized CMC; 2)
parent/patient characteristics associated with families reporting safety concerns

Design/Methods: 12-month (4/18-4/19) prospective study of all English- and Spanish-speaking parents of hospitalized 
CMC, before discharge from a complex care service, and its staff (eg, physicians and nurses). Participants completed 
surveys about family safety reporting and experiences. All parent-reported concerns underwent trained physician review 
and classification, and, when necessary, chart-review; 17% underwent 2-physician reliability check (K=0.77, 95% CI 
0.53-1.00). Fisher’s exact and t-tests compared categorical and continuous variables, respectively, and mixed-effects 
logistic regression with random intercepts controlling for clustering by participants examined characteristics associated 
with families reporting safety concerns.

Results: Overall, 156 parents and 214 staff completed surveys (89% and 93% response rate, respectively). Only 31.5%of 
parents (n=41) were told by staff how to report concerns about mistakes in their child’s healthcare. Regardless, 67 parents 
(42.9%) reported a total of 115 safety concerns during hospitalization. Upon physician review, 90.4% of parent concerns 
were deemed safety or quality issues (68.7% errors, 21.7% non-safety related quality; Fig 1). Among parents with 
concerns, most (64.2%, n=43) reported to the hospital, primarily to their nurse (86.0%). Only 16.6% of staff (n=23) stated 
a parent reported a safety concern to them in the past week. Higher education (OR 5.32, 95% CI [1.51-18.87], adequate 
health literacy (6.28 [1.07-36.68]), and strongly disagreeing there are unit patient safety problems (0.15 [0.04-0.52]) were 
associated with families reporting safety concerns (Table 1 and 2).

Conclusion(s): Parents of CMC, particularly those with higher health literacy and education, frequently have valid safety 
concerns. Parents often report these to the hospital, mainly via their nurses, despite being infrequently told how to report 
concerns. Hospitals should provide clear mechanisms for families to report safety concerns and include families in 
incident reporting systems.
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ABSTRACT BODY: 
Background: Hospital-to-home transitions are increasingly recognized as critical to patient safety and quality care. One 
in five parents report a problem in their child’s hospital discharge, such as difficulty obtaining medications or follow-up. 
Difficulties in the transition process lead to decreased satisfaction, higher costs, and increased readmissions. While 
several studies have explored parent insights into discharge needs and readiness, few have explored parent or physician 
perceptions of causes for pediatric readmissions.

Objective: To investigate potential contributing factors to pediatric readmissions, from parent and physician 
perspectives, using qualitative methods.

Design/Methods: We used grounded theory methodology and purposive sampling to conduct semi-structured interviews 
with parents, discharging and readmitting physicians, and subspecialist consultants of children who were readmitted 
within 30 days of initial discharge from the pediatric ward at an urban teaching hospital. Participants were asked about 
care transition experiences during the initial admission and causes and preventability of readmission. Data were analyzed 
iteratively. After every triad/tetrad, 4 researchers independently performed focused coding of transcripts, met to compare 
and refine codes, adapt the interview guide, develop tentative categories, and identify theoretical direction. We identified 
major themes, solicited feedback from participants, and inferred relationships between themes to develop a conceptual 
model for preventing readmissions.

Results: We conducted 53 interviews from 20 patient readmissions, including 20 parents, 20 readmitting physicians, 11 
discharging physicians, and 3 consulting subspecialists. Major themes included: 1) Unclear/inconsistent roles and 
responsibilities cause lack of ownership in patient care, 2) Incomplete hospital-to-home transitions result in a reliance on 
the hospital, and 3) Lack of collaborative communication among the family, specialist, and primary team leads to 
discordant understanding of care plans. Exemplary quotes supporting themes and subthemes are found in Table 1. Figure 
1 shows the conceptual model for proposed solutions to prevent readmissions.

Conclusion(s): Parent and physician perspectives increased our understanding of potential contributing factors to 
pediatric hospital readmissions. Readmissions may be prevented by clear definition of team member roles, improved 
communication among physicians and between care teams and families, and enhanced care coordination to facilitate the 
hospital-to-home transition.

TABLE 1: Themes and subthemes with exemplary quotations.

https://pasm20.abstractcentral.com/submission?PARAMS=xik_jjQw6jvhNVsPj1HLTgEwv5iN9jhEd2JhpGEq3Bxbet86rkYuVna5NKgAL15ZPC5gW4erc8uqxckeQFVehQRmoVoTekrkLefBh3xuk1vgEw9yHCUobQuAGTBmRZKDNu9HNB5sKann51A2GqA1E5BmEtrhKXeqec5typ5MiDPsXfURFqZZFuNVkctyqmx6Ve9kQry8727cerTcPkhDUtda4Mvjrqc2Peurz3tMKCmmibcc6RHNyTTE2rwPpoqvgoWkKB4Mq


FIGURE 1: Conceptual Framework for Systems-Level Solutions that May Prevent Readmissions.
Systems-level solutions (in blue) contribute to mediators (in green) to prevent readmission in
pediatric patients.
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FIGURE 1: Conceptual Framework for Systems-Level Solutions that May Prevent Readmissions. Systems-level
solutions (in blue) contribute to mediators (in green) to prevent readmission in pediatric patients.
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