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Abstract

Objectives—We examined the association between health insurance and survival of infants with
congenital heart defects (CHDs), and whether medical insurance type contributed to racial/ethnic
disparities in survival.

Methods—We conducted a population-based, retrospective study on a cohort of Florida resident
infants born with CHDs between 1998 and 2007. We estimated neonatal, post-neonatal, and infant
survival probabilities and adjusted hazard ratios (AHRS) for individual characteristics.

Results—Uninsured infants with critical CHDs had 3 times the mortality risk (AHR = 3.0; 95%
confidence interval = 1.3, 6.9) than that in privately insured infants. Publicly insured infants had a
30% reduced mortality risk than that of privately insured infants during the neonatal period, but
had a 30% increased risk in the post-neonatal period. Adjusting for insurance type reduced the
Black—White disparity in mortality risk by 50%.
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Conclusions—Racial/ethnic disparities in survival were attenuated significantly, but not
eliminated, by adjusting for payer status. (AmJ Public Health2014;104: e62—e70. doi:10.2105/
AJPH.2014.301969)

Major health care reform efforts have sought to improve access to health care by reducing
barriers associated with the lack of or insufficient insurance coverage.12 Although literature
exists on the impact of insurance coverage on health care utilization, there is a relative
dearth of population-based evidence on whether insurance coverage is associated with
significant health outcomes, particularly among the most medically vulnerable groups,
which includes children with birth defects.

Infants born with congenital heart defects (CHDs), the most common birth defect and
leading cause of death among those born with birth defects, often require timely specialized
surgical and medical care3-5; therefore, access to care and service utilization may be
important predictors of survival. Although recent advances in surgical interventions have
resulted in improved survival rates among infants born with CHDs, mortality remains a
significant public health problem, and unexplained racial/ethnic disparities add health equity
concerns.52 These racial/ethnic disparities in survival suggest that identification of
contributing factors could potentially lead to effective strategies to reduce CHD-related
infant and childhood mortality, which has been identified as a national public health priority
by Healthy People 2020.10

Some hospital-based studies have found positive associations between insurance type and
postoperative mortality of infants with CHDs.6:8:11-14 population-based birth defects
surveillance programs provide the most complete ascertainment of infants born with major
birth defects in a population that, when linked with vital records, provide a more complete
source of case data for survival studies. However, most published population-based studies
have had only a limited ability to examine factors associated with survival.1>-22 Despite the
high sensitivity and accuracy of surveillance data,23 payer information is not typically
available beyond that reported on the birth certificate.

We used population-based birth defects surveillance data, which were linked with data for
each hospitalization, to obtain information on the type of health insurance used for
hospitalizations initiated during the first year of life. Using these unique data, we examined
the association between survival and health insurance type, and the association of health
insurance type on racial/ethnic disparities in survival of infants born with CHDs.

METHODS

Our study was a retrospective, population-based cohort study of infants born in Florida from
January 1, 1998, through December 31, 2007. Eligible infants were those born alive to a
Florida resident mother during the study period and identified by the Florida Birth Defects
Registry (FBDR) as having a CHD as determined by International Classification of Disease,
Ninth Revision, Clinical Modification codes 745.0-747.49.24 All those infants without a
matched death certificate were assumed to be alive at the end of the study. Age at death
(days) was determined by the number of days from birth date to death date on a death
certificate, determined by subtracting the birth date from the date of death. Information
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about each infant’s hospitalizations was collected and reported by participating hospitals to
the Florida Agency for Health Care Administration (AHCA) as required by Florida law. The
relevant AHCA data included inpatient hospital discharge information, including
demographic characteristics, diagnostic coding, procedural codes, and principal payer
information.25-27 Exclusion criteria for the FBDR included out-of-state deliveries, and any
adopted and prospective adopted infants. Because gestational age at less than 23 weeks often
results in high mortality regardless of medical intervention, we excluded these infants from
the analyses. Similarly, we also excluded those with chromosomal abnormalities because of
the high fatality rate, with the exception of those with Down syndrome. Survival of infants
with Down syndrome has improved significantly in recent years, particularly among those
with CHDs, and the survival of infants with co-occurring Down syndrome and CHDs is
similar to that for infants with only CHDs.16:28 |n our cohort, infants with Down syndrome
had a 1-year survival similar to those with isolated CHDs (95% vs 97%, respectively) and
was better than those with a CHD and non-chromosomal birth defects (88%).

We determined the primary independent variable, health insurance payer type, by the
reported expected principal payer for any inpatient admission during infancy and classified
it into 3 categories: (1) private, including military coverage (CHAMPUS/TriCare); (2)
public, including Medicare, Medicaid, KidCare, and veterans benefits; and (3) no insurance,
self-pay, or underinsured, which was defined as no third party coverage or less than 30%
estimated insurance coverage. For brevity, the uninsured, underinsured, and self-pay group
is hereafter referred to as uninsured. We determined final insurance status for each infant by
assessing changes to the payer type across all admissions during infancy and classified
insurance status in 1 of 4 insurance coverage categories: private only, public only, uninsured
only, or a mix (more than 1 type of payer). We determined the level of neonatal care at the
birth hospital from the AHCA data and classified it as levels | to 111, with level 111
representing the highest level of intensity and specialization of care.2® For those infants who
were transferred directly from the birth hospital to another facility, we analyzed the facility
with the higher level of care.

FBDR matched case data with Florida vital records to obtain the demographic
characteristics, which included maternal race/ethnicity (non-Hispanic [NH] White, NH
Black, Hispanic, and other); maternal nativity, age, and education; the Adequacy of Prenatal
Care Utilization Index, which is a measure of the adequacy of both initiation of and the of
receipt prenatal care services (inadequate vs adequate)3%; and infant sex, birth weight,
gestational age, and plurality.

We used clinical information from the FBDR to identify the presence of CHDs and any
additional noncardiac birth defects. Infants with critical CHDs require surgical or catheter
intervention in the first year of life and are at risk for cardiovascular collapse or death if
discharged from the birth hospital without a critical CHD diagnosis.31To examine whether
the association between insurance and survival was stronger among those requiring more
medical services, we classified infants with any of the following subtypes of CHD as having
at least 1 critical CHD: hypoplastic left heart syndrome, pulmonary atresia, complete
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transposition of the great arteries, truncus arteriosus, tricuspid atresia, tetralogy of Fallot,
total anomalous pulmonary venous return, coarctation of the aorta, doublet outlet right
ventricle, Ebstein anomaly, interrupted aortic arch, and single ventricle.3!

We estimated infant survival probabilities by the Kaplan-Meier product-limit method,32 and
Greenwood’s method was used to calculate the estimated survival probability variance and
95% confidence intervals (Cls).33 We used a bivariate log-rank test to determine whether the
survival probabilities were significantly different among nonmissing levels of maternal race/
ethnicity, insurance status, and other covariates described previously.34 Kaplan-Meier
curves were visually examined to assess the survival distribution across infancy. We used
Cox proportional hazard models to estimate unadjusted and adjusted hazard ratios (AHRS)
for possible factors for the neonatal period (< 28 days) and post-neonatal (28—-364 days)
period, which were estimated assuming survival through the neonatal period.34 Because
maternal nativity was correlated with race/ethnicity and prenatal care had a high number of
missing values, we dropped these variables from the model. All other variables had < 2%
missing data. We also examined potential trends in the survival estimates across the study
period. To identify confounders with the most influence, we grouped covariates into clinical,
demographic, and health care categories. Separate models were run for each category. The
effect of secular trends on the association between survival and payer type were examined.
We used SAS-PC version 9.2 (SAS Institute, Cary, NC) for the computations.

Of the 45 144 infants identified with CHDs, 917 infants (2%) were unable to be linked with
AHCA data, and 816 infants were excluded because of a gestational age of less than 23
weeks or chromosomal abnormalities other than Down syndrome. Of the final study
population (n = 43 411), 46.1% of infants had private insurance, 44.3% had public
insurance, 3.3% were uninsured, and 6.3% had a mix of payers during the first year of life
(Table 1). Infants with at least 1 critical CHD were 8.5% (n = 3683) of the total cohort
(Table 2).

Survival Estimates

The overall 1-year survival of infants with any CHD was 96.7% (95% CI = 96.5, 96.8) and
was 85.3% (95% CI = 84.1, 86.4) in those with a critical CHD. Overall infant survival
varied by maternal race/ethnicity, with Hispanics having the best survival (98.1%), followed
by other race/ethnicity (96.9%), NH Whites (96.5%), and NH Blacks (95.3%; P < .001;
Table 2). The Kaplan-Meier survival curves by race/ethnicity indicated that racial/ethnic
disparities increased with increasing age through infancy, and racial/ethnic disparities were
greater in infants with critical CHDs compared with those with noncritical CHDs (Figure A,
available as a supplement to the online version of this article at http://www.ajph.org).

Infant survival varied by insurance coverage in the bivariate analysis (P < .001), and the
Kaplan-Meier survival curves showed that the impact of insurance coverage on survival
differed by CHD type and infant’s age (Figure 1). Although they represented approximately
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3% of the entire cohort, uninsured infants had poorer survival in early infancy, and this
survival disadvantage was considerably greater among infants with critical CHDs (Figure 1).

Because the distribution of insurance type varied by race/ethnicity (i.e., non-Whites were
more likely to be on public insurance), racial/ethnic disparities were examined within each
insurance category. In both the private and public insurance categories, NH Blacks had
poorer survival compared with Hispanic and NH Whites (P < .004); however, NH Whites
had the lowest survival among uninsured infants (Figure B, available as a supplement to the
online version of this article at http://www.ajph.org). Hispanics had the best survival for all
categories of insurance, and a subanalysis showed moderate yet statistically significant (P
<.001; a = 0.05) differences in infant survival in the Hispanic subgroup, with Cubans
having the highest (99.0%) and Mexicans having the lowest (96.8%) survival (data not
shown).

Hazard Models

Compared with private insurance, public insurance was associated with a 30% lower risk of
death during the neonatal period and a 30% higher mortality risk in the post-neonatal period
(Table 3). Uninsured infants with critical and noncritical CHDs had approximately 3 times
and 2 times the increased neonatal mortality risk, respectively, compared with infants with
private insurance. The 3 times increased neonatal mortality risk in infants with critical
CHDs was largely driven by the 5 times and 6 times increased neonatal mortality among NH
White and Hispanic infants, respectively. The mortality risk of those with mixed insurance
was very similar to those on public insurance, a finding that was largely consistent across
CHD types and racial/ethnic categories. The public—private survival difference was most
notable among NH Blacks, particularly among NH Blacks with critical CHDs for whom the
private—public mortality risk difference was greatest between the neonatal and post-neonatal
periods. Among NH Black infants with critical CHDs, those with public insurance had a
70% reduced risk of death in the neonatal period compared with privately insured infants,
but they also had a 2 times increased risk in the post-neonatal period. No change in survival
over time was observed among noncritical CHDs; however, infant survival improved among
critical CHDs from 84.7% in 1998 to 88.9% in 2007 (data not shown). A post hoc analysis
included the addition of a variable for birth year in the models, and this inclusion did not
change the mortality risk associated with insurance type.

After adjustment for factors for which survival varied in the crude survival analysis, infants
born to NH Black mothers had a 20% higher mortality risk during the post-neonatal period
than that of infants born to NH White mothers. There was no Black—White survival disparity
in the neonatal period. Infants born to Hispanic mothers were 40% less likely to die in the
post-neonatal period than infants born to NH White mothers. This difference in post-
neonatal mortality was not notably attenuated by adjustment for potential confounders (data
available as a supplement to the online version of this article at http://www.ajph.org).
Adjusting only for factors related to health care (birth hospital level of care and insurance
status) had the greatest reduction of the observed crude post-neonatal Black—White
disparity, attenuating the excess Black mortality risk by 63% (data available as a supplement
to the online version of this article at http://www.ajph.org).
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DISCUSSION

The type of health insurance coverage of infants born with CHDs was associated with
differences in infant survival, and the magnitude of the association varied by maternal race/
ethnicity, CHD type, and infancy period. The most vulnerable group was infants with
critical CHDs who had no insurance or who were underinsured. Although small in numbers,
this group was 3 times more likely to die in the neonatal period than privately insured
infants with critical CHDs. Infants with public insurance had a modestly reduced risk of
death during the neonatal period compared with infants with private insurance, but
experienced an increasing excess mortality risk throughout the post-neonatal period. Type of
health insurance and level of neonatal care use accounted for more of the observed racial
differences in mortality between NH Blacks and NH Whites than did other demographic
characteristics and clinical factors. However, a higher infant mortality risk among NH
Blacks persisted even after accounting for potential confounders. Also, for each type of
insurance, Hispanics had the lowest infant mortality.

A surprising and somewhat paradoxical finding was the changing public—private mortality
risk across infancy periods. Infants with public insurance had lower mortality risk during the
neonatal period and an increased mortality risk in the post-neonatal period. Children on
public insurance were shown to have poorer access to specialty care compared with
privately insured children, and would be expected to be at greater risk,3° so reasons why
publicly insured infants with CHDs had better neonatal survival are not clear. One potential
explanation could be that publicly insured women with CHD-affected fetuses were
considered high risk and were more vigilantly referred to specialty care. If true, it be might
be expected that this effect would be observed among only or more strongly for infants with
critical CHDs, which were more likely to be detected prenatally.36 Yet, the survival benefit
in our study was present nearly equally among infants with critical and noncritical CHDs.

Although approximately 3% of the cohort was uninsured, this group had the greatest risk for
neonatal mortality compared with infants with private insurance, and this risk difference was
highest among infants with critical CHDs. A published review of the literature that
examined access to medical care by children with special health care needs documented a
consistent negative association between having no insurance and accessing specialty care
both in terms of frequency of use and delays in obtaining care.3® Perlstein et al. found that
uninsured infants with CHDs were referred to pediatric cardiologists later than those with
insurance,3’ and Chang et al. found an increasing trend in the age of surgical repair of select
CHDs for infants with private, managed care, and public insurance.3® Although lack of
insurance was shown to be associated with mortality among infants of very low birth
weight,39 ours was the first study that observed that association among infants with CHDs.

The Black—White disparities in survival observed in our study were consistent with most
infant”-940 and in-hospital mortality studies,6:841 but not all.#2 We corroborated previous
work that demonstrated that racial/ethnic disparities were more apparent in the post-neonatal
period and widened with increasing age,16 suggesting that studies that presented only overall
infant survival might mask racial/ethnic disparities because a large proportion of deaths
occur in the neonatal period, during which disparities were not as evident. Survival
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differences between Hispanics and NH Whites were less consistently reported. Although we
observed improved infant survival among Hispanics, previous studies did not note a survival
advantage.”#2 A subanalysis of our population found statistically significant heterogeneity
across Hispanic groups, possibly because of the unique composition of the Hispanic
population in Florida, which might limit the generalizability to other states.

Our study found that indicators related to access to care, whether potential (health insurance)
or realized (birth in hospitals with more specialized services),*3 accounted for more of the
racial/ethnic disparities than other measured indicators. Health insurance and other access to
care indicators accounted for approximately two thirds of the excess mortality risk among
NH Blacks, yet some unexplained increased risk remained. Additional work to examine
referral patterns and the potential that NH Blacks might be referred to hospitals with a
record of higher mortality might further explain the observed racial/ethnic disparities in
survival,39.44.45

Study Limitations

Although we used population-based birth defects surveillance data, several limitations
should be considered. In contrast to active ascertainment that involves program staff actively
searching data sources and abstracting information from medical records, the FBDR used
passive case ascertainment that relied on administrative data from multiple data sources to
identify infants with CHDs and other birth defects. These methods were less comprehensive
than active ascertainment used by a limited number of other state-based programs,*® and
might produce less accurate birth prevalence estimates.*”9 In addition, the 2% of infants
with CHDs identified by FBDR that did not match with inpatient records were more likely
to die during infancy and were also more likely to be born to Hispanic and NH Black
mothers. Insurance status was determined by the expected payer listed at hospital discharge,
because no information was available on the actual payer or whether there were multiple
payers.

Another limitation of our study was the lack of information related to prenatal diagnoses,
elective terminations, and clinical care during infancy. A prenatal diagnosis provides more
time to plan optimal in utero and urgent postnatal surgical management, although the
positive impact of a prenatal diagnosis has not been firmly established.?9-52 Infants with
more severe types of CHDs might be more likely to be electively terminated when
prenatally diagnosed®3-5%; thus, differential access to prenatal care because of health
insurance type and cultural predisposition toward prenatal testing and pregnancy termination
might affect the survival likelihood of the live birth cohort.56:57 Although not available for
this analysis, the quality of hospital and surgical care played an important role in survival.
Because health insurance also influenced access and use of specific facilities and health care
providers, caution should be used against overadjustment of the quality of care when
considering the association between survival and insurance because of its role as an
intermediate variable in the causal pathway.>8

Our study improved on previous studies in 4 important areas. First, the period of observation
for each infant was not restricted to a single encounter within the health care system;
therefore, we were able to observe the impact of health insurance status on the entire infant
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survival experience. Second, a more robust categorization of insurance status was
determined because we had information on all Florida hospitalizations during infancy and
were able to identify those infants who changed insurance types during the first year of life.
Third, the data used in our study were unique in that they combined individually linked and
de-duplicated data from a state-wide, population-based birth defects surveillance program
with linked, longitudinal hospitalization data. Fourth, the large population size and racial/
ethnic diversity allowed for more detailed stratifications that revealed complex relations
between insurance type and survival. We also illustrated how birth defects surveillance data,
in combination with other administrative data sets, could be used to examine survival among
infants with CHD, including critical and noncritical CHDs.

Conclusions

In our state-wide study population of infants with CHDs, those with no or insufficient health
care coverage had a significantly higher risk of neonatal death, indicating that lack of health
insurance was a potential barrier to appropriate and life-saving medical treatment. Although
efforts to enroll uninsured infants with CHDs into public insurance plans might reduce
mortality, public insurance was associated with a greater post-neonatal mortality risk
compared with private insurance. This factor deserves greater scrutiny to identify potential
coverage gaps or other barriers to quality and timely care for publicly insured infants.
Although health insurance appeared to have a role in the Black—White disparity in survival,
the growing racial disparities throughout infancy among both the privately and publicly
insured groups is concerning. Additional examination of the role of insurance type and race/
ethnicity on referral patterns and of socioeconomic indicators is warranted to better
understand what points of intervention will close the survival gap between insurance types
and shed better light on the yet unexplained racial/ethnic disparities in survival.

Acknowledgments

The authors thank the entire staff of the Florida Birth Defects Registry within the Florida Department of Health
(FDOH), the Children’s Medical Services Program, and the Florida Agency for Healthcare Administration. Without
these agencies, these data could not have been obtained. We also thank April Dawson, MPH (Centers for Disease
Control and Prevention) for her invaluable SAS expertise and assistance in constructing variables and Jason Salemi,
MPH (University of South Florida) and Marie Bailey, MA (FDOH) for consultations on data linkages and
variables. We also thank Adrienne Henderson, MPH, Gloria Barker (Florida Agency for Health Care
Administration, Florida Center for Health Information and Policy Analysis), and Karen Freeman, MPH, MS
(FDOH) for consultations on hospital discharge data and hospitals.

References

1. US Patient Protection and Affordable Care Act. 2010; 119:318-319. §2702, 124 Stat. Pub L No.
111-148

2. US Balanced Budget Act of 1997. Aug 5.1997 111 Stat. 251, enacted. Pub L No. 105-33

3. Ferencz C, Rubin JD, McCarter RJ, et al. Congenital heart disease: prevalence at livebirth. The
Baltimore-Washington Infant Study. Am J Epidemiol. 1985; 121(1):31-36. [PubMed: 3964990]

4. Jenkins KJ, Newburger JW, Lock JE, Davis RB, Coffman GA, lezzoni LI. In-hospital mortality for
surgical repair of congenital heart defects: preliminary observations of variation by hospital
caseload. Pediatrics. 1995; 95(3):323-330. [PubMed: 7862467]

5. Yang Q, Chen H, Correa A, Devine O, Mathews TJ, Honein MA. Racial differences in infant
mortality attributable to birth defects in the United States, 1989-2002. Birth Defects Res A Clin Mol
Teratol. 2006; 76(10):706—713. [PubMed: 17022030]

Am J Public Health. Author manuscript; available in PMC 2015 October 20.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kucik et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Page 9

. Benavidez OJ, Gauvreau K, Jenkins KJ. Racial and ethnic disparities in mortality following

congenital heart surgery. Pediatr Cardiol. 2006; 27(3):321-328. [PubMed: 16565899]

. Gilboa SM, Salemi JL, Nembhard WN, Fixler DE, Correa A. Mortality resulting from congenital

heart disease among children and adults in the United States, 1999 to 2006. Circulation. 2010;
122(22):2254-2263. [PubMed: 21098447]

. Gonzalez PC, Gauvreau K, Demone JA, Piercey GE, Jenkins KJ. Regional racial and ethnic

differences in mortality for congenital heart surgery in children may reflect unequal access to care.
Pediatr Cardiol. 2003; 24(2):103-108. [PubMed: 12360393]

. Nembhard WN, Salemi JL, Ethen MK, Fixler DE, Dimaggio A, Canfield MA. Racial/ethnic

disparities in risk of early childhood mortality among children with congenital heart defects.
Pediatrics. 2011; 127(5):e1128-e1138. [PubMed: 21502234]

. U.S. Department of Health and Human Services. Healthy People 2020. Available at: http://
www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicld=26. Accessed
October 12, 2012

DeMone JA, Gonzalez PC, Gauvreau K, Piercey GE, Jenkins KJ. Risk of death for Medicaid
recipients undergoing congenital heart surgery. Pediatr Cardiol. 2003; 24(2):97-102. [PubMed:
12360394]

Jenkins PC, Flanagan MF, Jenkins KJ, et al. Survival analysis and risk factors for mortality in
transplantation and staged surgery for hypoplastic left heart syndrome. J Am Coll Cardiol. 2000;
36(4):1178-1185. [PubMed: 11028468]

Aly H, Bianco-Batlles D, Mohamed MA, Hammad TA. Mortality in infants with congenital
diaphragmatic hernia: a study of the United States National Database. J Perinatol. 2010; 30(8):
553-557. [PubMed: 20147959]

Jenkins KJ, Gauvreau K. Center-specific differences in mortality: preliminary analyses using the
Risk Adjustment in Congenital Heart Surgery (RACHS-1) method. J Thorac Cardiovasc Surg.
2002; 124(1):97-104. [PubMed: 12091814]

Bol KA, Collins JS, Kirby RS, National Birth Defects Prevention Network. Survival of infants
with neural tube defects in the presence of folic acid fortification. Pediatrics. 2006; 117(3):803-
813. [PubMed: 16510661]

Kucik JE, Shin M, Siffel C, Marengo L, Correa A, Congenital Anomaly Multistate Prevalence and
Survival Collaborative. Trends in survival among children with Down syndrome in 10 regions of
the United States. Pediatrics. 2013; 131(1):e27—e36. [PubMed: 23248222]

Rasmussen SA, Wong LY, Correa A, Gambrell D, Friedman JM. Survival in infants with Down
syndrome, Metropolitan Atlanta, 1979-1998. J Pediatr. 2006; 148(6):806-812. [PubMed:
16769392]

Shin M, Kucik JE, Correa A. Causes of death and case fatality rates among infants with Down
syndrome in metropolitan Atlanta. Birth Defects Res A Clin Mol Teratol. 2007; 79(11):775-780.
[PubMed: 17990337]

Shin M, Kucik JE, Siffel C, et al. Improved survival among children with spina bifida in the United
States. J Pediatr. 2012; 161(6):1132-1137. [PubMed: 22727874]

Hirsch JC, Copeland G, Donohue JE, Kirby RS, Grigorescu V, Gurney JG. Population-based
analysis of survival for hypoplastic left heart syndrome. J Pediatr. 2011; 159(1):57-63. [PubMed:
21349542]

Wang Y, Hu J, Druschel CM, Kirby RS. Twenty-five-year survival of children with birth defects in
New York State: a population-based study. Birth Defects Res A Clin Mol Teratol. 2011; 91(12):
995-1003. [PubMed: 21960515]

Oster ME, Lee KA, Honein MA, Riehle-Colarusso T, Shin M, Correa A. Temporal trends in
survival among infants with critical congenital heart defects. Pediatrics. 2013; 131(5):e1502—
€1508. [PubMed: 23610203]

Honein MA, Paulozzi LJ. Birth defects surveillance: assessing the “gold standard”. Am J Public
Health. 1999; 89(8):1238-1240. [PubMed: 10432914]

International Classification of Diseases, Ninth Revision, Clinical Modification. Hyattsville, Md:
National Center for Health Statistics; 1980. DHHS publication PHS 80-1260

Am J Public Health. Author manuscript; available in PMC 2015 October 20.


http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicId=26
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicId=26

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kucik et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 10

Florida Agency for Health Care Administration. Available at: http://ahca.myflorida.com. Accessed
September 7, 2012

Salemi JL, Tanner JP, Block S, et al. The relative contribution of data sources to a birth defects
registry utilizing passive multisource ascertainment methods: does a smaller birth defects case
ascertainment net lead to overall or disproportionate loss? J Registry Manag. 2011; 38(1):30-38.
[PubMed: 22097703]

Salemi JL, Tanner JP, Kennedy S, et al. A comparison of two surveillance strategies for selected
birth defects in Florida. Public Health Rep. 2012; 127(4):391-400. [PubMed: 22753982]

Miller A, Siffel C, Lu C, Riehle-Colarusso T, Frias JL, Correa A. Long-term survival of infants
with atrioventricular septal defects. J Pediatr. 2010; 156(6):994-1000. [PubMed: 20227717]
Committee on Fetus and Newborn. Levels of neonatal care. Pediatrics. 2004; 114(5):1341-1347.
[PubMed: 15520119]

Kotelchuck M. The Adequacy of Prenatal Care Utilization Index: its US distribution and
association with low birthweight. Am J Public Health. 1994; 84(9):1486-1489. [PubMed:
8092377]

Mahle WT, Newburger JW, Matherne GP, et al. Role of pulse oximetry in examining newborns for
congenital heart disease: a scientific statement from the American Heart Association and
American Academy of Pediatrics. Circulation. 2009; 120(5):447-458. [PubMed: 19581492]
Kaplan ELMP. Nonparametric estimation from incomplete observations. J Am Stat Assoc. 1958;
53(282):457-481.

Greenwood, M. The Natural Duration of Cancer. Reports on Public Health and Medical Subjects.
London, UK: His Majesty’s Stationery Office; 1926. p. 1-26.

Cox DROD. Analysis of Survival Data. London, UK: Chapman & Hall; 1984.

Skinner AC, Mayer ML.. Effects of insurance status on children’s access to specialty care: a
systematic review of the literature. BMC Health Serv Res. 2007; 7:194. [PubMed: 18045482]
Nell S, Wijngaarde CA, Pistorius LR, et al. Fetal heart disease: severity, associated anomalies and
parental decision. Fetal Diagn Ther. 2013; 33(4):235-240. [PubMed: 23548770]

Perlstein MA, Goldberg SJ, Meaney FJ, Davis MF, Zwerdling Kluger C. Factors influencing age at
referral of children with congenital heart disease. Arch Pediatr Adolesc Med. 1997; 151(9):892—
897. [PubMed: 9308866]

Chang RK, Chen AY, Klitzner TS. Factors associated with age at operation for children with
congenital heart disease. Pediatrics. 2000; 105(5):1073-1081. [PubMed: 10790465]

Howell EA, Hebert P, Chatterjee S, Kleinman LC, Chassin MR. Black/white differences in very
low birth weight neonatal mortality rates among New York City hospitals. Pediatrics. 2008;
121(3):e407-e415. [PubMed: 18267978]

Nembhard WN, Pathak EB, Schocken DD. Racial/ethnic disparities in mortality related to
congenital heart defects among children and adults in the United States. Ethn Dis. 2008; 18(4):
442-449. [PubMed: 19157248]

Oster ME, Strickland MJ, Mahle WT. Racial and ethnic disparities in post-operative mortality
following congenital heart surgery. J Pediatr. 2011; 159(2):222-226. [PubMed: 21414631]
Fixler DE, Nembhard WN, Xu P, Ethen MK, Canfield MA. Effect of acculturation and distance
from cardiac center on congenital heart disease mortality. Pediatrics. 2012; 129(6):1118-1124.
[PubMed: 22566422]

Andersen RM, McCutcheon A, Aday LA, Chiu GY, Bell R. Exploring dimensions of access to
medical care. Health Serv Res. 1983; 18(1):49-74. [PubMed: 6841113]

Barnato AE, Lucas FL, Staiger D, Wennberg DE, Chandra A. Hospital-level racial disparities in
acute myocardial infarction treatment and outcomes. Med Care. 2005; 43(4):308-319. [PubMed:
15778634]

Howell EA. Racial disparities in infant mortality: a quality of care perspective. Mt Sinai J Med.
2008; 75(1):31-35. [PubMed: 18306240]

Correa A, Cragan JD, Kucik JE, et al. Reporting birth defects surveillance data 1968-2003. Birth
Defects Res A Clin Mol Teratol. 2007; 79(2):65-186. [PubMed: 17278144]

Am J Public Health. Author manuscript; available in PMC 2015 October 20.


http://ahca.myflorida.com

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kucik et al.

47.

48.

49.

50.

5L

52.

53.
54.

55.

56.

57.

58.

Page 11

Parker SE, Mai CT, Canfield MA, et al. Updated national birth prevalence estimates for selected
birth defects in the United States, 2004—2006. Birth Defects Res A Clin Mol Teratol. 2010; 88(12):
1008-1016. [PubMed: 20878909]

Frohnert BK, Lussky RC, Alms MA, Mendelsohn NJ, Symonik DM, Falken MC. Validity of
hospital discharge data for identifying infants with cardiac defects. J Perinatol. 2005; 25(11):737—
742. [PubMed: 16163368]

Strickland MJ, Riehle-Colarusso TJ, Jacobs JP, et al. The importance of nomenclature for
congenital cardiac disease: implications for research and evaluation. Cardiol Young. 2008;
18(suppl 2):92-100. [PubMed: 19063779]

Kumar RK, Newburger JW, Gauvreau K, Kamenir SA, Hornberger LK. Comparison of outcome
when hypoplastic left heart syndrome and transposition of the great arteries are diagnosed
prenatally versus when diagnosis of these two conditions is made only postnatally. Am J Cardiol.
1999; 83(12):1649-1653. [PubMed: 10392870]

Tham EB, Wald R, McElhinney DB, et al. Outcome of fetuses and infants with double inlet single
left ventricle. Am J Cardiol. 2008; 101(11):1652-1656. [PubMed: 18489946]

Tworetzky W, McElhinney DB, Reddy VM, Brook MM, Hanley FL, Silverman NH. Improved
surgical outcome after fetal diagnosis of hypoplastic left heart syndrome. Circulation. 2001;
103(9):1269-1273. [PubMed: 11238272]

Allan L. Antenatal diagnosis of heart disease. Heart. 2000; 83(3):367. [PubMed: 10677423]
Boldt T, Andersson S, Eronen M. Outcome of structural heart disease diagnosed in utero. Scand
Cardiovasc J. 2002; 36(2):73-79. [PubMed: 12028868]

Fesslova V, Nava S, Villa L, Fetal Cardiology Study Group of the Italian Society of Pediatric
Cardiology. Evolution and long term outcome in cases with fetal diagnosis of congenital heart
disease: Italian multicentre study. Heart. 1999; 82(5):594-599. [PubMed: 10525516]
Kuppermann M, Learman LA, Gates E, et al. Beyond race or ethnicity and socioeconomic status:
predictors of prenatal testing for Down syndrome. Obstet Gynecol. 2006; 107(5):1087-1097.
[PubMed: 16648415]

Peiris V, Singh TP, Tworetzky W, Chong EC, Gauvreau K, Brown DW. Association of
socioeconomic position and medical insurance with fetal diagnosis of critical congenital heart
disease. Circ Cardiovasc Qual Outcomes. 2009; 2(4):354-360. [PubMed: 20031861]
Schisterman EF, Cole SR, Platt RW. Overadjustment bias and unnecessary adjustment in
epidemiologic studies. Epidemiology. 2009; 20(4):488-495. [PubMed: 19525685]

Am J Public Health. Author manuscript; available in PMC 2015 October 20.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Kucik et al.

Page 12

a
1.04
P=02
e —— e,
0.9 4 Mix
Fny
= P
5 -
.8 Public
° 0.8
o 0.8 Y
= \ '
= LY e Uninsured
E ............ -
=
["s]
0.7 4
06 L T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360
Survival Time, Days
1.00
P<.001
e
T Private
e,
= _-“"‘-_-__: _________ Uninsured
S ey e '—._:_P_u-ahf—_-'
2‘-‘ Mix
%
(1]
fe]
o
& 095 4
©
=
£
=
("]
0.90 4
T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360
Survival Time, Days
FIGURE 1.

Kaplan-Meier survival curves by insurance category for infants with (a) critical congenital
heart defects and (b) noncritical congenital heart defects: Florida, 1998-2007
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