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Abstract

Background—We assessed sociodemographic and clinical factors that are associated with 

survival among infants with congenital diaphragmatic hernia (CDH).

Methods—Using data from the Metropolitan Atlanta Congenital Defects Program, we 

ascertained 150 infants born with CDH between 1979 and 2003 and followed via linkage with 

state vital records and the National Death Index. Kaplan–Meier survival probabilities and adjusted 

hazard ratios (HRs) were calculated for socioeconomic and clinical characteristics.

Results—Survival increased from 40 to 62% over the study period. White infants born before 

1988 were 2.9 times less likely to survive than those born after 1988. Black infants’ survival did 

not show significant improvement after 1988. White infants’ survival was not significantly 

affected by poverty, whereas black infants born in higher levels of poverty were 2.7 times less 

likely to survive than black infants born in lower levels of neighborhood poverty. White infants 

with multiple major birth defects were 2.6 times less likely to survive than those with CDH alone. 

The presence of multiple defects was not significantly associated with survival among black 

infants.

Conclusions—Survival among infants and children with CDH has improved over time among 

whites, but not among blacks. Poverty is associated with lower survival among blacks, but not 

among whites. The presence of multiple defects is associated with lower survival among whites, 

but not among blacks. The differential effects of poverty and race should be taken into account 

when studying disparities in health outcomes.
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Introduction

Birth defects are the leading cause of infant mortality in the United States, contributing to 

20% of infant deaths (Matthews et al., 2015). Among infants with birth defects, congenital 

diaphragmatic hernia (CDH) accounts for the largest number of inhospital neonatal deaths in 

the United States (Centers for Disease Control and Prevention, 2007). CDH occurs when the 

diaphragm fails to close during development. Intestinal organs herniate into the fetal chest 

cavity, resulting in severe pulmonary hypoplasia and pulmonary hypertension. A recent 

measure of prevalence of CDH in the United States is 6.6/10,000 live births (Mai et al., 

2012), with survival rates in the first year reaching 68.7% (Wang et al., 2015).

The pathophysiology of CDH has led to the search for prognostic factors for survival that 

fall along biologic and clinical factors. The factors previously implicated in mortality among 

infants with CDH include the presence of major anomalies (e.g., neural tube defects, 

structural brain anomalies, congenital heart defects, gastrointestinal tract atresias, renal 

agenesis/dysgenesis, structural renal anomalies, and omphalocele) or a syndrome (e.g., 

trisomies, structural chromosomal anomalies, Cornelia de Lange syndrome, and Fryns 

syndrome) in addition to CDH (Harrison et al., 1978; Reynolds et al., 1984; Ssemakula et 

al., 1997; Yang et al., 2006), preterm birth (Reynolds et al., 1984; Levison et al., 2006; 

Stevens et al., 2009), low birthweight (Reynolds et al., 1984; Yang et al., 2006; Samangaya 

et al., 2012), right-sided CDH (Reynolds et al., 1984), and prenatal diagnosis (Harrison et 

al., 1978; Ssemakula et al., 1997; Yang et al., 2006; Stevens et al., 2009; Lazar et al., 2011; 

Samangaya et al., 2012). Prenatal measures of lung volume, such as observed lung-to-head 

ratio, observed-to-expected lung-to-head ratio, and total lung volume, are the most used 

predictors of severity and survival (Aly et al., 2010; Sola et al., 2010; Badillo and 

Gingalewski, 2014). Infants whose condition was tenuous enough to warrant the use of 

extracorporeal membrane oxygenation had higher mortality rates (Ssemakula et al., 1997; 

Neff et al., 2007).

It is well documented that socioeconomic factors, such as race and poverty, contribute to 

pediatric health disparities, necessitating research approaches that examine both biologic and 

social elements of child health outcomes (Cheng et al., 2015). Race has been found to be a 

factor in CDH survival rates (Aly et al., 2010; Sola et al., 2010), but there is less information 

on the effect of socioeconomic status (SES) on survival. In this study, we are able to include 

SES as a predictive factor on CDH survival. By applying survival analysis, we can take into 

account multiple causes of death and examine disparities in CDH survival based on clinical 

factors, SES, and race.

Materials and Methods

POPULATION

We identified live-born infants included in the Metropolitan Atlanta Congenital Defects 

Program (MACDP) who were diagnosed with CDH (Centers for Disease Control and 

Prevention/BPA code 756.610) and born between January 1, 1979, and December 31, 2003. 

The MACDP is a population-based birth defects surveillance program that was established 

in 1967 for active monitoring of birth defects among live births and fetuses born to women 
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living in five counties of metropolitan Atlanta, Georgia, in the United States. The program 

collects demographic information and clinical data about structural birth defects among live-

born and stillborn infants at ≥20 weeks gestation or ≥500 gm birthweight. Since 1994, the 

program has also ascertained pregnancies with birth defects from prenatal diagnostic sites so 

as to include all pregnancies electively terminated for a birth defect at any gestational age. 

The MACDP works in partnership with the Georgia Department of Public Health and has 

been approved by the institutional review board of the Centers for Disease Control and 

Prevention. Additional information about the MACDP has been published previously 

(Correa et al., 2007).

All case records of live-born infants with CDH were reviewed by a clinical geneticist (author 

S.K.S.). We excluded children with known chromosomal anomalies or syndromes with 

CDH. We also excluded children with isolated diaphragmatic paralysis or eventration 

because the treatment modalities and underlying causes of mortality are different among 

these than among children with CDH. The CDH-affected children were classified as left-

sided or right-sided, isolated (the only major defect was CDH), or multiple (with at least one 

other major structural birth defect). Morgagni hernias were not included in the analysis. 

Death data among infants and children with CDH were initially identified using abstracted 

hospital records for MACDP data collection and vital records from the state of Georgia. To 

capture data for deaths that might have occurred outside of Georgia, all MACDP live-born 

CDH case records were linked with the National Death Index from January 1, 1979, through 

December 31, 2006. Details on the linkage process have been described previously 

(Wentworth et al., 1983; Centers for Disease Control and Prevention, 2000). For case 

records with no recorded death, survival was censored at the end of the study period 

(December 31, 2006).

STUDY VARIABLES

We assessed the significance of demographic and clinical variables on survival probability. 

The demographic factors included maternal race, infant gender, maternal age, and 

neighborhood poverty. The cutoff value for maternal age (≤28 years and >28 years) was 

based on the median value. Race was derived from medical records and was classified as 

white, black, or other. Information on ethnicity was not collected in early years of 

surveillance and, therefore, was not considered in this study. Race was treated as a marker 

for differential experiences and exposures rather than as a factor inherent in that person 

(Jones, 2001). Neighborhood poverty levels were assigned based on census tract of mother’s 

residence at delivery. This method was previously described and has been shown to be a 

valid proxy for individual SES (Krieger et al., 2003). To assign poverty levels, we used 1980 

census data for children with CDH born from 1979 to 1984, 1990 census data for children 

born from 1985 to 1994, and 2000 census data for children born from 1995 to 2003. Low 

neighborhood poverty is defined as greater than 10% of the people in the neighborhood 

living below the federally defined poverty level. All cases were assigned a bivariate measure 

of geocoded neighborhood poverty, <10% and ≥10%. We analyzed clinical characteristics, 

including low birth weight (<2500 gm and ≥2500 gm), gestational age (<37 weeks and ≥37 

weeks), presence of multiple birth defects (isolated vs. multiple), and CDH sidedness (left 

vs. right).
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Abstracted records did not necessarily include all interventions applied in the clinical care of 

the infant with CDH, therefore, we were not able to classify infants by actual procedures 

received. To approximate treatment, we divided our birth cohort into birth subcohorts 

defined by intervention eras that varied in CDH management, such as timing of surgical 

repair and mechanical treatment, such as high-frequency ventilation and extracorporeal 

membrane oxygenation. After conducting a survey of interventions in the CDH literature, 

we determined there were three intervention eras: (1) before 1988 (immediate surgical 

repair); (2) 1988 to 1995 (preoperative stabilization and surgical delay); and (3) 1996 or later 

(addition of lung-sparing strategies) (Clark et al., 1998; Frenckner et al., 2007; Logan et al., 

2007; Stevens et al., 2009; Hoffman et al., 2010). We subsequently found no statistical 

difference between eras 2 and 3, and that the survival curves for these eras violated the 

proportional hazard assumption; therefore, for the determination of hazard ratios (HRs), we 

divided infants by birth cohorts defined by two treatment periods: born <1988 (immediate 

surgical repair) and born ≥1988 (surgical delay, stabilization, and lung-sparing strategies).

STATISTICAL ANALYSIS

We estimated the survival probability of children with CDH using the Kaplan–Meier 

product-limit method (Allison, 1995). We used the log-rank test to examine the variation in 

survival by birth cohort and other possible prognostic factors. Variables with a p-value < 

0.05, and variables theoretically relevant to survival (regardless of p-value), were then 

analyzed by estimating hazard ratios using a Cox proportional hazards model (Allison, 

1995). Cox proportional HRs and 95% confidence intervals (CIs) were determined for 

individual variables, and then adjusted HRs and CIs were calculated in a multivariable 

proportional hazards model. The assumption of proportionality was tested using PROC 

PHREG in SAS version 9.2 (SAS, Cary, NC). The variables for race and preterm birth were 

removed from the model because of the strong association with the neighborhood poverty 

and low birth-weight variables, respectively (χ2 p < 0.0001). In the final predictive model, 

the variables for sidedness and low birthweight were removed because they were not 

statistically significant. Race was associated with poverty, and the literature supports a role 

for race in survival from birth defects (Wang et al., 2015). Therefore, the final model was 

stratified by white and black race to explore if prognostic factors differed by race; the 

number of infants classified as other (n = 14; Table 1) was too small to include that racial 

group in this analysis (Correa et al., 2007).

Results

We identified 150 infants with CDH that met our inclusion criteria. There were 61 deaths 

among the 150 infants and children with CDH for an overall fatality rate of 41%. 

Characteristics of the CDH study population are shown in Table 1. The log-rank tests of 

equality for all variables are shown in Table 1. Based on the log-rank test, three variables 

were assessed in model building: treatment period (p = 0.019), neighborhood poverty (p = 

0.010), and presence of multiple birth defects (p = 0.003).

HRs for the statistically significant variables are shown in Table 2. HRs were first obtained 

for variables in a univariate model. In the univariate model, infants born before 1988 were 
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1.9 times more likely to die than infants born after 1988 (p = 0.013). Infants born to mothers 

who lived in neighborhoods in which 10% or more of the families lived below the federal 

poverty level had higher probability of mortality than those who were born to mothers who 

lived in low poverty neighborhoods (HR, 1.8; 95% CI, 1.1–3.0). Infants born with multiple 

birth defects had higher probability of mortality than those infants born with isolated CDH 

(HR, 2.0; 95% CI, 1.2–3.5). When the variables were analyzed in a multivariable model and 

adjusted for the other significant variables, all variables remained statistically significant.

The adjusted HRs and 95% CIs for treatment period, neighborhood poverty, and presence of 

multiple birth defects, stratified by race, are shown in Table 2, and the counts by race and 

variable are shown in Table 3. The Kaplan–Meier survival curves for these variables, 

stratified by race, are shown in Figure 1. Survival for black infants improved over time, but 

not significantly. As shown in Figure 1A, B, survival for both black and white infants was 

poor before 1988. Survival for white infants, however, improved significantly after 1988. 

White infants born before 1988 were 2.9 times more likely to die than infants born in 1988 

and later. Survival for black infants, however, did not improve significantly for those born in 

1988 and later (Table 2).

White infants with multiple birth defects were 2.6 times more likely to die than white infants 

with isolated CDH (p = 0.015; Table 2). The presence of multiple birth defects did not affect 

survival for black infants (p = 0.406). As shown in Figure 1C, D, survival for black infants 

was poor, regardless of the presence of multiple birth defects. Survival for white infants with 

multiple birth defects was comparable with black infants who either did or did not have 

multiple birth defects.

Black infants born to mothers who lived in higher poverty neighborhoods were 2.7 times 

more likely to die than black infants born in low poverty (p = 0.040; Table 2). The survival 

of white infants was not affected by the level of neighborhood poverty (p = 0.783). Black 

infants born to mothers who lived in low poverty neighborhoods had a survival comparable 

with white infants who were either born in low or high poverty neighborhoods (Fig. 1E, F).

Discussion

Survival for live-born infants with CDH in the metropolitan Atlanta area has improved 

significantly over the study time period of 1979 to 2006, increasing from 40.5 to 61.9%, 

with an overall long-term survival rate of 60% at 28 years of follow-up. These findings 

approximate the results reported from a U.K. survival analysis for the years 1985 to 2003, 

which found an overall survival rate of 57.1% at 20 years (Tennant et al., 2010). We found 

that increased survival was associated with treatment period after 1988 (birth cohort), and 

decreased survival was associated with presence of multiple birth defects and neighborhood 

poverty ≥10%. A previous study using data from the MACDP found that the percentage of 

infants with CDH who survived to 1 year of age increased from 19% (years 1968–1971) to 

about 54% (years 1996–1999) (Dott et al., 2003). The impact of multiple birth defects is in 

agreement with previous mortality studies (Skari et al., 2000; Stege et al., 2003; Ontario 

Congenital Anomalies Study Group, 2004; Logan et al., 2007).
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The MACDP surveillance data did not collect detailed information on specific clinical 

interventions; therefore, we operated under an informed assumption that multiple treatment 

strategies occur concurrently, and that at particular times certain protocols will be considered 

“standard of care.” In our survival analysis, infants born 1988 and later had significantly 

improved survival compared with infants born before 1988. The changes in standard of care 

for CDH likely account for the dramatic improvement in survival in the post-1988 era. 

However, because clinical interventions might have occurred in concert, teasing out the 

primary modality(ies) responsible for improved survival is not possible.

The percentage of deaths differed for black and white children with CDH in our study, 

although race was not a statistically significant variable in the univariate analysis. Nor did a 

previous MACDP survival study of CDH find a significant difference in mortality by race 

(Dott et al., 2003). Although the differences in survival are not statistically significant in our 

study, they demonstrate a pattern of increasing CDH survival disparity between black and 

white individuals in this particular study population. Other birth defect survival analyses 

have shown a significant difference in survival by race (Petrini et al., 1997; Malcoe et al., 

1999; Siffel et al., 2003; Frenckner et al., 2007; Stevens et al., 2009), and this suggested that 

race deserved further consideration in our survival analysis. Moreover, we found that race 

was significantly associated with poverty. Upon stratifying by race, we discovered that the 

predictive factors differed significantly. White infants’ survival significantly improved over 

time; however, survival did not improve for black infants across time periods. It is 

noteworthy that the survival rates for both black and white infants were comparable in the 

pre-1988 birth cohort. This is a metropolitan population and all infants born in this 

population potentially had access to tertiary care hospitals; further studies would need to be 

conducted to assess aspects of access to care, timing of care, types of treatments 

administered, and severity of cases.

Focusing strictly on aspects of care, however, overlooks the compelling interplay of race and 

poverty and their effects on CDH survival. White infants’ survival was not significantly 

affected by neighborhood poverty, but black infants born to mothers living in higher poverty 

neighborhoods had a 2.7-fold lower survival than black infants from less impoverished 

neighborhoods. Poverty’s effect on the survival of infants with CDH is not surprising 

because other studies have described the effect of poverty on child survival. Even though 

overall rates of childhood mortality are declining, children born into poverty have not fully 

benefited from the improved survival (Singh and Kogan, 2007). Other studies, such as an 

analysis of the Kids’ Inpatient Database, have demonstrated better survival for patients with 

CDH with private insurance (Sola et al., 2010), another indication of the impact of poverty 

and class status on survival, separate from race. The Kids’ Inpatient Database study also 

showed increased survival for white children with CDH.

The presence of multiple major birth defects remained a consistent predictor of the risk of 

mortality from CDH. Upon stratification by race, only white infants with multiple birth 

defects were at significantly increased risk of mortality compared with white infants with 

isolated CDH, adjusting for treatment period and neighborhood poverty. The risk from 

multiple major birth defects for black infants was slightly elevated, but was not statistically 

significant, adjusting for treatment period and neighborhood poverty. The results for black 
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infants differ from those reported by Wang et al. (2011). In that study, the presence of 

multiple birth defects increased mortality associated with CDH. We stratified our analysis by 

race to address potential confounding with poverty; our findings suggest that, for black 

infants, the effect of poverty on survival outweighs the impact of treatment period and the 

presence of multiple birth defects. White infant survival was affected by both the benefits of 

treatment advances over time and the deleterious impact of multiple birth defects; however, 

the impact of poverty on survival was negligible.

This study had several strengths. First, this was a population-based study, not a selective 

clinical trial or clinic-based cohort that could introduce bias in case ascertainment. Second, 

MACDP uses active multisite case ascertainment at birth hospitals, pediatric hospitals, and 

prenatal offices, with a high level of detail and data quality. Third, our analysis covered a 26-

year period of case follow-up. Fourth, we used multiple sources for death ascertainment. 

Last, we included a measure of neighborhood poverty to assess the socioeconomic factors 

associated with survival for CDH.

Our study is not without limitations. We assumed that children for whom we had no 

available date of death were still alive at the end of the study period, but our use of multiple 

data sources should limit the possibility of missed deaths. We do not have an assessment of 

the impact of prenatal diagnosis and termination of pregnancy, which could affect the 

measure of true survival rates. Severe cases of CDH are typically the ones detected by 

prenatal diagnosis (Lazar et al., 2011; Samangaya et al., 2012) and a previous study using 

the MACDP found that 15 to 18% of prenatally diagnosed CDH cases were terminated 

(Cragan and Gilboa, 2009). Therefore, termination of more severe cases of CDH could 

contribute to an improved survival rate, especially in recent eras with improved and more 

broadly utilized prenatal detection. Third, the treatment period variable does not refer 

specifically to any one intervention, but encompasses the overall changes in intervention that 

may have led to increased survival.

CONCLUSION

In summary, this study demonstrates that overall survival for CDH has improved over time, 

but with noted differences by race. Factors with a significant negative impact on survival are 

the presence of multiple birth defects and neighborhood poverty levels, but these had 

differential effects by race. Our findings highlight that studies need to take into consideration 

the differential effects of poverty and race on survival probabilities. Race and SES, which 

are related, affect health outcomes differently (Williams, 2002; Williams et al., 2009). 

Teasing out these differences can provide insight into the social factors that contribute to 

health disparities.
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FIGURE 1. 
(A) Congenital diaphragmatic hernia (CDH) survival in black children by era, ≤1988/>1988. 

Survival probability of black children with congenital diaphragmatic hernia, Atlanta, GA, 

born 1979 to 2003 by treatment era. Treatment eras are before 1988 (routine immediate 

surgical repair), and post-1988 (preoperative stabilization, delayed surgical repair, and 

addition of lung-sparing strategies). Adjusted hazard ratio (AHR), 1.17; confidence interval 

(CI), 0.45–3.04). (B) CDH survival in white children by era, ≤1988/>1988. Survival 

probability of white children with congenital diaphragmatic hernia, Atlanta, GA, born 1979 

to 2003 by treatment era. Treatment eras are before 1988 (routine immediate surgical repair), 

and post-1988 (preoperative stabilization, delayed surgical repair, and addition of lung 

sparing strategies). AHR, 2.86; CI, 1.38–5.90). (C) CDH survival in black children by 

presence of multiple defects, CDH + other defects/CDH alone. Survival probability of black 

children with congenital diaphragmatic hernia, Atlanta, GA, born 1979 to 2003 by presence 

or absence of multiple defects. Categories are CDH alone and CDH plus one or more major 

birth defects. AHR, 1.40; CI, 0.61–3.21. (D) CDH survival in white children by presence of 

multiple defects, CDH + other defects/CDH alone. Survival probability of white children 

with congenital diaphragmatic hernia, Atlanta, GA, born 1979 to 2003 by presence or 

absence of multiple defects. Categories are CDH alone and CDH plus one or more major 

birth defects. AHR, 2.59; CI, 1.20–5.57. (E) CDH survival in black children by percent of 

residents living below federal poverty level, <10%/≥10%. Survival probability of black 

children with congenital diaphragmatic hernia, Atlanta, GA, born 1979 to 2003 by 

neighborhood poverty level. Categories are <10% neighborhood residents live below federal 

poverty level and ≥10% neighborhood residents live below the federal poverty level. AHR, 

2.67; CI, 1.05–6.81. (F) CDH survival in white children by percent of residents living below 
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federal poverty level, <10%/≥10%. Survival probability of white children with congenital 

diaphragmatic hernia, Atlanta, GA, born 1979 to 2003 by neighborhood poverty level. 

Categories are <10% neighborhood residents live below the federal poverty level and ≥10% 

neighborhood residents live below the federal poverty level. AHR, 1.11; CI, 0.44–2.78.
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TABLE 1

Overall Survival for Infants and Children with Congenital Diaphragmatic Hernia by Demographic and Clinical 

Characteristics, Atlanta, GA, Born 1979 to 2003

Characteristics Births, no. (%) Deaths, no. (%) Overall survival, % (95% CI) Log-rank test p-valuea

TOTAL 150 63

Treatment era 0.019

 Before 1988 37 (24.7) 22 (59.5) 40.5 (23.4–57.6)

 1988 and after 113 (75.3) 41 (36.2) 58.3 (46.0–70.6)

Race 0.109

 White 84 (56.0) 30 (35.7) 62.5 (51.2–73.8)

 Black 47 (31.3) 26 (55.3) 44.6 (30.3–58.8)

 Other 14 (9.3) 5 (35.7) 64.3 (39.2–89.4)

Infant’s gender 0.883

 Male 86 (57.3) 35 (40.7) 56.7 (45.0–68.4)

 Female 63 (42.0) 27 (42.9) 57.0 (44.8–69.3)

Maternal age, yearsb 0.382

 ≤28 75 (50.0) 35 (46.7) 63.5 (52.5–74.5)

 >28 74 (49.3) 28 (37.8) 59.0 (45.7–72.3)

Neighborhood poverty 0.010

 <10% 94 (62.7) 32 (34.0) 63.2 (52.0–74.4)

 ≥10% 56 (37.3) 31 (55.4) 42.4 (28.4–56.4)

Gestational age, weeks 0.914

 ≥37 116 (77.3) 49 (42.2) 55.9 (46.0–65.9)

 <37 30 (20.0) 13 (43.3) 55.0 (36.4–73.6)

Birthweight, grams 0.267

 ≥2500 122 (81.3) 47 (39.5) 58.7 (48.9–68.5)

 <2500 27 (18.0) 15 (55.6) 43.8 (24.8–62.8)

Presence of multiple birth defects 0.003

 No 113 (75.3) 40 (35.4) 62.0 (52.0–72.0)

 Yes 37 (24.7) 23 (62.2) 37.4 (21.7–53.2)

CDH sidedness 0.298

 Left 102 (68.0) 39 (38.2) 60.9 (51.1–70.7)

 Right 33 (22.0) 16 (48.5) 44.0 (22.3–65.7)

a
Significant p-values are shown in bold font.

b
Maternal age determined by cutoff point of median age.

Cases with missing variable values were not included in the table.

95% CI, 95% confidence interval; CDH, congenital diaphragmatic hernia.
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TABLE 2

Unadjusted and Adjusteda Hazard Ratios and 95% Confidence Intervals for Infants and Children with 

Congenital Diaphragmatic Hernia, Atlanta, Georgia, Born 1979 to 2003 with Vital Status Follow-up Through 

2006

Characteristics
Unadjusted HR (95% CI)

n = 150
AHR (95% CI)

n = 150
AHR (95% CI)

white n = 84
AHR (95% CI)

black n = 47

Treatment era

 <1988 1.94 (1.25–3.27) 2.11 (1.25–3.57) 2.86 (1.38–5.90) 1.17 (0.45–3.04)

 ≥1988 1.00 1.00 1.00 1.00

Neighborhood povertyb

 ≥10% 1.83 (1.11–3.00) 1.72 (1.04–2.84) 1.11 (0.44–2.78) 2.67 (1.05–6.81)

 <10% 1.00 1.00 1.00 1.00

Presence of multiple birth defects

 CDH + other defects 2.08 (1.24–3.48) 2.06 (1.22–3.49) 2.59 (1.20–5.57) 1.40 (0.61–3.21)

 CDH only 1.00 1.00 1.00 1.00

a
Adjusted for treatment era, neighborhood poverty, and presence of multiple birth defects.

b
Neighborhood poverty refers to the percentage of residents in a neighborhood living below the federal poverty level. The sample was divided at 

the 10% point to allow for adequate cases for statistical analysis. Areas where 20% of residents live below poverty are considered areas of high 
concentration of poverty (https://www.census.gov/population/socdemo/statbriefs/povarea.html). White children in this study did not live in areas of 
high poverty.

Significant ratios are bolded.

HR, hazard ratio; 95% CI, 95% confidence interval; AHR, adjusted hazard ratio; CDH, congenital diaphragmatic hernia.
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TABLE 3

Counts of Infants and Children Included in Stratified Survival Analysis

Characteristics
White
N = 84

Black
N = 47

Treatment era

 <1988 28 9

 ≥1988 56 38

Neighborhood poverty

 ≥10% 14 29

 <10% 70 18

Presence of multiple birth defects

 CDH + other defects 18 14

 CDH only 66 33

CDH, congenital diaphragmatic hernia.
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