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Abstract

Objectives—Muost individuals born with congenital heart defects (CHDs) survive to adulthood,
but healthcare utilization patterns for adolescents and adults with CHDs have not been well
described. We sought to characterize the healthcare utilization patterns and associated costs for
adolescents and young adults with CHDs.

Methods—We examined 2009-2013 New York State inpatient admissions of individuals ages
11-30 years with =1 CHD diagnosis codes recorded during any admission. We conducted
multivariate linear regression using generalized estimating equations to examine associations
between inpatient costs and sociodemographic and clinical variables.
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Results—We identified 5,100 unique individuals with 9,593 corresponding hospitalizations over
the study period. Median inpatient cost and length of stay (LOS) were $10,720 and 3.0 days per
admission, respectively; 55.1% were emergency admissions. Admission volume increased 48.7%
from 2009 (1,538 admissions) to 2013 (2,287 admissions), while total inpatient costs increased
91.8% from 2009 ($27.2 million) to 2013 ($52.2 million). Inpatient admissions and costs rose
more sharply over the study period for those with nonsevere CHDs compared to severe CHDs.
Characteristics associated with higher costs were longer LOS, severe CHD, cardiac/vascular
hospitalization classification, surgical procedures, greater severity of illness, and admission in
New York City.

Conclusion—This study provides an informative baseline of health care utilization patterns and
associated costs among adolescents and young adults with CHDs in New York State. Structured
transition programs may aid in keeping this population in appropriate cardiac care as they move to
adulthood.

Keywords

adolescents and young adults; congenital heart defects; hospital utilization; hospitalizations;
inpatient cost

1| INTRODUCTION

Because of advances in early life treatment, more than 85% of children with congenital heart
defects (CHDs) will survive to adulthood (Hoffman & Kaplan, 2002). As a result, the
number of adults living with CHDs has steadily increased, as have their hospitalizations and
healthcare costs (Gilboa et al., 2016). From 2002 to 2012, total inpatient discharges among
adults with CHD in the US increased 4%, while total inpatient charges rose 178% (Briston,
Bradley, Sabanayagam, & Zaidi, 2016).

Few studies have characterized healthcare utilization trends for adolescents and young adults
with CHDs. Ideally, individuals with CHDs should transition from pediatric to adult-
centered cardiac care as they age out of adolescence and into young adulthood. However,
gaps in cardiac care become increasingly common as individuals with CHDs age. In one
study, a >3-year gap in care was identified for 42% of adults with CHD, and the mean age at
first gap was reported as 19.9 years (M. Gurvitz et al., 2013). Lapses in cardiac care for
individuals with CHDs have been linked to a number of adverse outcomes, including
increased risk of requiring urgent cardiac intervention and an increased likelihood of
returning for care via the emergency room (M. Z. Gurvitz et al., 2007; Yeung, Kay,
Roosevelt, Brandon, & Yetman, 2008). Because the adverse outcomes associated with lapses
in care may impact healthcare utilization and cost, it is important to characterize healthcare
utilization patterns for the transitional population comprising adolescents and young adults
with CHDs. One such study was performed by Lu, Agrawal, Lin, & Williams (2014) using
statewide inpatient data from California, and they found that inpatient costs decreased with
age while admissions to the emergency department increased with age. However, findings
from California may not be generalizable to other areas of the country, and further research
is necessary to fully capture trends in healthcare utilization and costs for this population. For
this study, we sought to characterize inpatient admissions and costs among adolescents and
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young adults with CHDs in New York State (NYS). In addition, we determined clinical and
sociodemographic factors associated with increased inpatient costs.

METHODS

Study population and data sources

The legislatively mandated Statewide Planning and Research Cooperative System
(SPARCS) database contains hospital discharge data for all acute care hospital admissions in
NYS, excluding admissions to psychiatric and federal hospitals. SPARCS captures
hospitalizations for both NY'S and out of state residents. Using 2009-2013 SPARCS data,
we identified all individuals with =1 CHD diagnosis codes recorded during any inpatient
admission during the time period and who were between 11 and 30 years of age at the time
of admission; hereafter referred to as “adolescents and young adults with CHD”. Eligible
CHD diagnosis codes included International Classification of Diseases, ninth revision,
Clinical Madification (ICD-9-CM) codes: V13.65, 648.5, and 745.XX-747. XX, excluding
746.86 (congenital heart block), 747.32 (pulmonary arteriovenous malformation), 747.5
(absence or hypoplasia of umbilical artery), 747.6X (other anomalies of peripheral vascular
system), and 747.8X (other specified anomalies of the circulatory system).

For this analysis, we included all inpatient admissions in SPARCS occurring between 2009
and 2013 for the identified cohort, regardless of whether a CHD diagnosis code was
recorded for the specific admission. For all inpatient admissions we extracted age at
admission, sex, race, ethnicity, admission type, information on which admissions had
emergency department service prior to the inpatient stay, hospital health service area (HSA),
all ICD-9-CM diagnosis codes, length of stay (LOS), primary payment sources, and total
charges. We also extracted the SPARCS All Patient Refined Diagnosis Related Group codes,
or hospitalization classification codes, on primary reason for admission, severity of illness
(SOI) [range: 1 (minor severity) to 4 (extreme severity)], and hospitalization type (medical
or surgical). We collapsed the primary reason for admission into mutually exclusive cardiac/
vascular and noncardiac/nonvascular categories. HSAs are geographical subdivisions of
NYS within which the care facility is located, assigned by SPARCS based on facility county.
The eight HSAs for New York are Western NY, Finger Lakes, Central NY, NY-Penn,
Northeastern N, Mid-Hudson, New York City (NYC), and Nassau-Suffolk. Eligible CHD
ICD-9-CM diagnosis codes for each person were categorized into five hierarchical, mutually
exclusive severity groups (from top to bottom of hierarchy: severe, shunt + valve, shunt,
valve, and other) considering anatomy and hemodynamic severity (Glidewell et al., 2018). A
dichotomous severe (severe only) and nonsevere (shunt + valve, shunt, valve, and other)
CHD categorization scheme was also employed for select analyses.

We obtained hospital inpatient cost transparency data from 2009 to 2013 for NYS from the
New York State Department of Health (NYSDOH)’s Open Data site, a government initiative
designed to improve access to NYSDOH datasets (New York State Department of Health,
2018). New York hospitals are required to report financial and statistical information under
NYS Public Health Law, Article 28. This dataset contains information on mean and median
charges (amounts billed by the hospital when claims were submitted), mean and median
costs (expenses incurred in the production of hospital services received), and the total
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number of admissions by discharge year, facility, primary reason for hospitalization, SOI,
and medical/surgical classification.

We calculated the ratio of cost to charge (RCC) for each combination of discharge year,
facility, primary reason for hospitalization, and SOI level using cost and charge information
from the hospital cost transparency dataset. The inpatient cost for each hospitalization was
then calculated as the product of the inpatient charge reported by SPARCS and the RCC for
the discharge year, facility, primary reason for hospitalization, and SOI level that
corresponded to that inpatient admission. Next, the inpatient cost for each hospitalization
was adjusted to 2013 U.S. dollars by the Personal Health Care Index for hospital care to
account for health care price changes and price inflation from year to year (Agency for
Healthcare Research and Quality, 2020; Dunn, Grosse, & Zuvekas, 2018).

Data analysis

We calculated summary statistics, including means with standard deviations (SD) and
medians with interquartile ranges (IQR), for inpatient admissions, charges, costs, and LOS,
across selected demographic and clinical characteristics. To consider non-normality of
inpatient cost, we used Kruskal-Wallis tests to investigate whether inpatient costs differed
by selected variables.

To depict the relationship between inpatient admissions and inpatient costs by region, we
calculated the proportion of inpatient admissions and inpatient costs within each HSA. We
also determined the top five cardiac/vascular and noncardiac/nonvascular primary reasons
for hospitalization, ranked by both median inpatient costs as well as the number of inpatient
admissions.

We examined the relationship between inpatient costs, our outcome of interest, and
sociodemographic and clinical variables using generalized estimating equations (GEES),
with an independent correlation structure, to account for potential correlation between
admissions for the same individual. We examined the proportion of inpatient costs explained
by each explanatory variable in our model. We also constructed GEE models predicting
inpatient costs by day, by CHD severity, and by age group. All analyses were performed
using SAS 9.4 and the R packages geepack and relaimpo (Grémping, 2006; Halekoh,
Hgjsgaard, & Yan, 2006). All statistical tests were two-tailed; a p-value <.05 was considered
statistically significant.

RESULTS

Table 1 provides summary statistics for inpatient admissions, costs and LOS among
adolescents and young adults with CHDs by selected characteristics for 2009-2013, overall
and stratified by CHD severity. We identified 5,100 unique individuals with 9,593
corresponding admissions (6,889 admissions [72%] had a documented CHD) during the
study period. Of all individuals, 1,780 (35%) had more than one admission during the study
period, totaling 6,273 admissions. Median (IQR) charges and costs per admission,
respectively, were $27,304 ($47,448) and $10,720 ($18,246) overall. Median (IQR) and
mean (SD) LOS were 3.0 (4.0) and 5.7 (10.6) days per admission, respectively.
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Median inpatient costs decreased with increasing age and were higher among males
($12,959) than females ($9,199). Although the majority of inpatient admissions were among
females (53.9%), 22% were pregnancy-related. Median inpatient costs were also higher
among those of other races than white and black. Private insurance was listed as the primary
payer type for most admissions (65.1%), but costs were the highest for Medicare admissions
(median cost: $12,170) compared to other primary payers listed (median costs range:
$7,038-$11,296). Higher median inpatient admissions costs were seen with cardiac/vascular
hospitalizations ($17,007) compared to noncardiac/nonvascular ($8,125), and for surgical
hospitalizations ($21,425) compared to medical ($7,143).

Emergency visits comprised 55.1% of admissions and elective hospitalizations had the
highest median cost ($16,359). Emergency department service was received in almost half of
inpatient admissions among individuals with a CHD diagnosis; however, inpatient
admissions without emergency department services ($14,181) incurred higher median costs
than those with emergency department services ($8,158).

Overall hospitalization costs were higher among those with severe CHDs ($13,557)
compared to nonsevere CHDs ($10,267), but cost trends were similar across individual and
inpatient admission characteristics for those with severe and nonsevere defects. Inpatient
admissions for individuals with severe defects comprised 17.1% of all admissions among
our population. Compared to individuals with nonsevere CHD, individuals with severe
CHDs had a lower proportion of admissions among individuals in the 20-30 year old age
group (49.2 vs. 62.0%) and with emergency department service (44.6 vs. 49.6%), and a
higher proportion of admissions categorized as cardiac/vascular (52.7 vs. 36.7%) and in
NYC (66.2 vs. 52.6%).

Figure 1 displays total inpatient admissions and costs for each year from 2009 to 2013. Total
admissions increased 48.7% from 1,538 in 2009 to 2,287 in 2013, while total inpatient costs
increased 91.8%, from $27.2 million in 2009 to $52.2 million in 2013. Among individuals
with severe CHDs, inpatient admissions increased 22.5% from 2009 to 2013, while total
inpatient costs increased 83.0% from $6.3 million in 2009 to $11.5 million in 2013. Among
individuals with nonsevere CHDs, inpatient admissions increased 54.8%, from 1,249 in
2009 to 1,933 in 2013, and total inpatient costs increased 94.4% from $21.0 million in 2009
to $40.8 million in 2013. Areas with larger proportions of inpatient admissions generally had
higher total inpatient costs (Figure 2). The NYC HSA accounted for 54.9% of inpatient
admissions and 67.5% of the inpatient costs.

Table 2 shows the top cardiac/vascular and noncardiac/nonvascular primary reasons for
hospitalization, for inpatient admissions, excluding pregnancy-related admissions, ranked by
the number of inpatient admissions and by median inpatient costs among those with 10 or
more admissions. The top three cardiac/vascular reasons by number of admissions were
“Cardiac Valve Procedures without Cardiac Catheterization” (n= 479), “Percutaneous
Cardiovascular Procedures without Acute Myocardial Infarction” (7= 441), and “Other
Cardiothoracic Procedures” (n= 370). The top three cardiac/vascular reasons by median
inpatient cost were “Heart and/or Lung Transplant” ($305,408), “Tracheostomy with

Birth Defects Res. Author manuscript; available in PMC 2022 January 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hsu et al.

Page 6

Mechanical Ventilation 96+ Hours with Extensive Procedure or Extracorporeal Membrane
Oxygenation” ($227,056), and “Cardiac Defibrillator and Heart Assist Implant” ($45,053).

After excluding pregnancy-related admissions, the top three noncardiac/nonvascular primary
reasons for hospitalization by number of admissions were “Seizure” (1= 188), “Other
Pneumonia” (n= 178), and “Septicemia and Disseminated Infections” (n7= 147). The top
three noncardiac/nonvascular reasons by median inpatient costs, among those with 10 or
more admissions, were “Tracheostomy with Mechanical Ventilation 96+ Hours without
Extensive Procedure” ($115,923), “Dorsal and Lumbar Fusion Procedure For Curvature Of
Back” ($59,573) and “Extensive Procedure Unrelated To Principal Diagnosis” ($51,245).

Overall, inpatient cost distributions were right-skewed, and inpatient costs for cardiac/
vascular admissions were higher than the costs for noncardiac/nonvascular admissions
(Figure 3). For both cardiac/vascular and noncardiac/nonvascular admissions, inpatient costs
for surgical admissions were higher than for medical admissions, with that difference greater
for cardiac/vascular admissions than for noncardiac/nonvascular admissions.

The GEE model constructed to estimate inpatient cost per admission had an overall marginal
RZ of 59.9%. The variables with the greatest contributions to the cost prediction model
included LOS (70.9% of A2), SOI (15.6% of R2), and medical/surgical classification (6.4%
of AZ; Table 3). In the model predicting inpatient cost per day, the overall marginal /% was
30.0% and the variables with the greatest contributions to cost prediction were medical/
surgical classification (36.4% of /%), cardiac/vascular classification (20.3% of /2), and type
of admission (14.2% of R2). The average increase of inpatient cost per admission for every
additional 1 day in LOS was $2,626. Males had higher inpatient cost per day compared to
females. Individuals of other races had higher inpatient cost per admission compared to
whites. Individuals with the severe and shunt + valve CHD severity categories had higher
inpatient costs per admission than individuals in the other categories. However, individuals
with severe CHDs had higher inpatient costs per day than individual in any other CHD
severity category. Medicaid as primary payer was significantly associated with lower
inpatient cost (per admission and per day). Inpatient admissions with cardiac/vascular or
surgical classifications resulted in higher inpatient cost (per hospitalization and per day).
Inpatient admissions with extreme SOI incurred higher inpatient cost per admission, while
admissions with minor SOI resulted in higher inpatient cost per day. Additionally, elective or
other admissions resulted in higher inpatient cost per day.

After stratifying models by CHD severity and age at encounter, the variables with the
greatest contributions to cost per admission prediction models were SOI, LOS, and medical/
surgical classification (Table 3). The contribution of LOS to cost prediction was greater in
individuals with severe CHDs (80.2% of A2) than in individuals with nonsevere CHDs
(66.5%). The cost prediction contribution of medical/surgical classification was greater in
individuals with nonsevere CHDs (8.4% of R2) than in individuals with severe CHDs (4.0%
of A2) and among 20-30-year-olds (10.2% of A2) compared to 11-19-year-olds (4.3% of
R2). The average increases of inpatient cost per admission for every additional 1 day in LOS
were $2,039 and $4,819 in individuals with nonsevere CHDs and severe CHDs and $3,252
and $1,945 in individuals aged 11-19 and 20-30 years. Primary payer type with highest cost
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per admission was private in individuals with nonsevere CHDs and other in individuals with
severe CHDs. For both age groups, primary payer types of Medicaid and self-pay were
associated with lower inpatient cost per admission. Inpatient admissions classified as
cardiac/vascular, surgical, extreme SOI, and in NYC commonly incurred higher inpatient
cost per admission in all stratified models.

DISCUSSION

We evaluated contemporary trends in inpatient admissions and costs among adolescents and
young adults with CHDs. We found that both inpatient admissions and inpatient costs in this
population increased from 2009 through 2013, but that inpatient costs grew faster than
inpatient admissions (23.0% per year and 12.2% per year on average, respectively), after
adjusting for the Personal Health Care Price Index for hospital care. We also found that the
majority of inpatient admission types were emergency and number of inpatient admissions
increased more among adolescents and young adults with nonsevere CHDs compared to
severe CHDs. Characteristics associated with higher costs per admission and per day overall
were longer LOS, severe CHD, cardiac/vascular classification, surgical procedures, higher
SOl, and admissions in NYC.

While inpatient admissions among adolescents and young adults with CHDs in NYS
increased from 2009 to 2013, all-cause inpatient admissions for the same age group
decreased by an average of 0.03% per year over the same time period. In our analysis, the
largest increase in inpatient admissions and costs occurred between 2010 and 2011. Data
from our analysis does not allow us to determine why these increases occurred, but several
factors may have influenced the changes. The Affordable Care Act was signed into law in
2010, which reduced the number of people without health insurance by implementing the
pre-existing condition insurance plan extension and extension of dependent coverage for
young adults. Additionally, NYS’s Medicaid Section 1115 Medicaid Redesign Team Waiver
has made efforts to improve healthcare access for the Medicaid population and expand
coverage to additional low income NYS residents with resources generated through
managed care efficiencies. For example, the Medicaid managed care had a 12.6% increase in
enrollment from 2010 to 2012 and geographic coverage of mandatory enrollment expanded
to 57 of the state’s 62 counties (New York State Department of Health, 2012). The specialty
care physician ratio per 1,000 enrollees in Medicaid Managed Care increased from 10.60 in
2010to 12.16 in 2011 (New York State Department of Health, 2012). Moreover, Family
Health Plus, a public health insurance program for adults aged 19 to 64 whose incomes are
too high to qualify for Medicaid, had an 11% increase in enrollment from 2010 to 2012 by
expanding coverage, simplifying the eligibility process, and eliminating the resource test for
applicants (New York State Department of Health, 2012).

From 2009 to 2013, the number of inpatient admissions increased by over 20% among
individuals with severe CHDs and by 55% among individuals with nonsevere CHDs. Greater
inpatient care utilization among adolescents and young adults with CHDs may be related to
the growing population of individuals living with CHDs overall (Briston et al., 2016).
However, the role of survivorship is likely marginal given that the relative increase in
inpatient admissions was larger among those with nonsevere CHDs. One plausible
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explanation could be changes in coding practices. We observed that inpatient admissions
with nonsevere CHD codes identified in the secondary diagnosis fields increased over time
while inpatient admissions with nonsevere CHD codes identified in the primary diagnosis
field were relatively constant over time data not shown). Additionally, individuals with
nonsevere CHDs, compared to severe CHDs, may be more likely to drop out of routine
cardiac care, which may result in more adverse, yet preventable, outcomes requiring
hospitalization (M. Gurvitz et al., 2013; Kollengode, Daniels, & Zaidi, 2018; Yeung et al.,
2008).

Over half of the inpatient admissions identified from 2009 to 2013 in this analysis were
categorized as emergency admissions, and this rate varied by age and CHD severity. This is
similar to national patterns, where approximately 55% of inpatient admissions begin as
emergency department visits (Healthcare Cost and Utilization Project, 2017). In our study,
the proportions of inpatient admissions classified as emergency varied by age. Among
younger age groups, emergency admissions comprised 48.2% of all admissions, compared to
59.8% for individuals aged 20-30 years. Increasing rates of emergency admissions by age in
this population is consistent with previous findings (M. Z. Gurvitz et al., 2007; Lu et al.,
2014). Emergency hospitalizations among individuals with CHDs often occur after lapses in
routine cardiac care (M. Gurvitz et al., 2013). Because many individuals with CHDs are lost
to cardiac care as they move through adolescence to adulthood, our finding that adults with
CHDs are presenting as emergency admissions more frequently than their younger
counterparts may point to the need for structured transition programs aimed at keeping this
population in appropriate cardiac care as they move to adulthood.

Among those with nonsevere CHDs, we also found that the ratio of admissions per
individual to the hospital directly was similar to the ratio for admissions through the
emergency department (0.90 vs. 0.89). However, among those with severe CHDs, the ratio
of admissions per individual to the hospital directly was greater than the ratio for admissions
through the emergency department (1.37 vs. 1.11). As previous studies have identified CHD
complexity as a predictor of maintaining continuous care, designing targeted transition
programs for those with less severe CHDs may also be needed (M. Gurvitz et al., 2013;
Kollengode et al., 2018).

Unsurprisingly, surgical admissions resulted in higher inpatient costs than medical
admission. However, we found that the incidence proportions of surgical admissions were
0.44 and 0.60 for individuals with severe and nonsevere CHDs, respectively. We hypothesize
that our findings may reflect a reduction in subsequent cardiac surgeries in individuals with
severe CHDs and an increase in cardiac surgeries in individuals with nonsevere CHDs,
similar to a previous article that attributed their findings to improvements in diagnostic and
therapeutic interventions (Bouma & Mulder, 2017). However, our findings may be
influenced by CHD misclassification. For example, individuals with nonsevere CHDs may
have been less likely to have a CHD diagnosis code or individuals without CHDs receiving
noncongenital cardiac care may have been misdiagnosed as having CHDs.

Of inpatient admissions among adolescents and young adult women with CHDs, 22% were
related to pregnancy, compared to 51.26% of inpatient admissions among all females aged
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11-30 years in NY'S between 2009 and 2013. As pregnancy in this population can carry
risks of adverse maternal and fetal outcomes, the American Heart Association recommends
multispecialty collaborative care during pregnancy for women with complex CHDs, between
high-risk obstetrics, neonatology, anesthesiology, and CHD specialists (Canobbio et al.,
2017).

Most inpatient admissions (54.9%) and costs (67.5%) occurred in the NYC HSA. However,
the NYC HSA population comprised only 42.2% of the overall NY'S population in 2010 (N.
Y. C. Department of City Planning, 2011). The disproportionate number of inpatient
admissions of CHD cases in NYC may, in part, be attributed to a large percentage of cardiac
care centers in this area (Sommerhalter et al., 2017). Similarly, the disproportionately higher
inpatient costs in this area may be the result of treating sicker individuals and performing
more complex diagnostic and therapeutic procedures than the rest of the state. Lending
support to these claims, two-thirds of admissions among severe cases occurred in NYC and
almost half of NYC admissions were categorized as surgical, compared to an average of just
under a third of admissions across all other HSAs. However, after adjusting for CHD
severity and other factors, in overall models, NYC still had the highest costs per admission
and per day.

LOS, SOl and medical/surgical hospitalization designation were the three strongest
predictors of inpatient cost across all cost prediction models, though LOS was over twice as
strong as any other predictor. In a previous study, surgery was also identified as a significant
predictor of inpatient costs (Lu et al., 2014). Though most primary predictors of inpatient
cost in our study are unmodifiable, HSA and emergency department care are two factors that
could be targeted for intervention to reduce healthcare expenditures. Keeping individuals
with CHDs in routine cardiac care through targeted transition programs may reduce
emergency admissions, and further research could be done to explore why there are higher
healthcare expenditures in certain HSAs compared to others (National Association of
Community Health Center, 2017).

Several limitations should be considered. First, there may be errors in billing and coding of
diseases which may have resulted in misclassification. The accuracy of using ICD codes to
detect and classify individuals with CHDs from healthcare administrative data has been
shown to be higher for those with moderate or complex CHDs (Khan et al., 2018). If
individuals with noncongenital cardiac conditions were misclassified as having CHDs in our
analysis, we may have overestimated the financial burden and healthcare utilization of those
with CHDs. Second, our data do not include individuals managed as outpatients or
exclusively in emergency departments. However, most individuals with CHDs may not
access outpatient care due to loss of insurance and lack of care continuity (Raskind-Hood,
Hogue, Overwyk, & Book, 2019). Additionally, nearly 5 million individuals live in the
Primary Care Health Professional Shortage Areas in NYS (Bureau of Health Workforce,
2020). Third, missing patient information may have led to errors de-duplicating the data at
the patient level to identify unique individuals. Finally, patterns identified in NYS may not
reflect patterns in other parts of the country due to differences in the patient population and
healthcare access.

Birth Defects Res. Author manuscript; available in PMC 2022 January 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hsu et al. Page 10

5| CONCLUSIONS

This study found that inpatient costs were associated with several characteristics, including
LOS, CHD severity, cardiac/vascular classification, surgical procedures, SOI, and hospital
location. Increases in inpatient admissions and costs were greater among individuals with
nonsevere CHDs compared to individuals with severe CHDs. Additionally, the majority of
inpatient admissions were emergency admissions. Further research on the relationship
between inpatient and outpatient visits may clarify whether some hospitalizations and
emergency admissions are preventable through routine cardiac care in adolescence and early
adulthood, especially for individuals with nonsevere CHDs. Structured transition programs
targeted at adolescents with CHDs should promote continuity of appropriate care in this
vulnerable population. These results provide an informative baseline for the health care
needs of adolescents and young adults with CHDs in NYS.
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