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INTRODUCTION

Almost 1 in 3 babies in the US are born via cesarean delivery (1). The American College of
Obstetricians and Gynecologists (ACOG) has called for a reduction in the occurrence of
non-medically-indicated primary (2) and repeat (3) cesarean deliveries due to the
associations between cesareans, higher healthcare costs, and increased maternal morbidity
(4-8). These guidelines and other public health efforts(9) to reduce cesareans will require
targeting mothers with no prior cesareans, as well as those at greater risk for repeat
cesareans.

Vaginal births after cesarean (VBAC) are a safe and potentially optimal choice for many
women (3, 10). But overall US rates of VBAC have declined since 1996(11, 12)
contributing to an increase in cesarean deliveries (13). Identifying disparities in VBAC may
have important implications for health services planning and targeted efforts to reduce
overall rates of cesarean deliveries. Although racial/ethnic disparities in perinatal outcomes
are widely recognized (14), we know of no population-based study directed towards racial/



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cheng et al. Page 2

ethnic differences in VBAC rates. We estimated the association between maternal race/
ethnicity and VBAC using a population-based dataset.

METHODS

Data came from the Pregnancy to Early Life Longitudinal (PELL) Data System, a
longitudinally-linked database containing birth certificates and hospital discharge data for all
births to Massachusetts residents from 1998 to 2008 (N=852,825). We limited our analysis
to the 72,415 mothers who delivered their first infant by cesarean and their second infant by
any method in a Massachusetts hospital during the study period. These analyses received
approval from the Institutional Review Boards of the Boston University Medical Center and
the Massachusetts Department of Public Health.

Our dependent variable was method of delivery (VBAC versus repeat cesarean) for five
groups: non-Hispanic white; non-Hispanic black; non-Hispanic Asian; non-Hispanic other
race; and Hispanic. PELL includes a wide range of maternal demographic, birth, and
medical risk variables from the birth certificate and hospital discharge data (7) (see Tables 1
and 2). Maternal demographic variables from the birth certificate included age, language
preference, place of birth/nativity, marital status, payer source, and prenatal care utilization.
Birth factors included plurality and gestational age at delivery. PELL also provided data on
the following maternal health measures recorded on either the birth certificate or hospital
discharge records: number of prenatal hospital contacts (hospitalizations, observational stays
and emergency room visits); diabetes (gestational or chronic); hypertension (preghancy
induced or chronic); pregnancy risk factors (e.g., anemia, cardiac disease); and labor/
delivery complications (e.g., abruptio placenta, placenta previa).

We used summary statistics to describe the sample characteristics and chi-square tests to
determine significant differences in covariates by delivery status. We then used a series of
General Estimating Equations (GEE) with a log link function and a Poisson distribution to
assess the association between maternal race/ethnicity and VBAC. We used GEE, rather
than logistic regression, because VBAC was a relatively common event in our sample and
odds ratios would likely over-estimate risk. The first model estimated the risk of VBAC
among the five racial/ethnic groups with non-Hispanic white as reference. The second model
added demographic variables and the third model added maternal health measures.

RESULTS

The overall VBAC rate across the study period was 17.3%, with non-Hispanic Asian
mothers experiencing the highest rate (21.1%) and non-Hispanic white mothers the lowest
(16.8%) across the racial/ethnic groups of interest (Table 1). Younger maternal age and
older gestational ages were associated with higher rates of VBAC.

In the unadjusted analysis (Table 2, Model 1), non-Hispanic Asian mothers were more likely
to have VBAC than non-Hispanic white mothers (risk ratio [RR] 1.26; 95% confidence
interval [C1]: 1.18-1.34). This association was unaffected by adjustment for demographic
and birth factors (Model 2) and adding maternal health measures (Model 3) slightly
increased the difference (adjusted risk ratio [ARR] 1.31; 95% ClI: 1.23-1.39). No other
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racial/ethnic group was significantly different from non-Hispanic whites in adjusted
analyses. Stratification by maternal nativity (e.g., native versus foreign-born) had no
appreciable effect on these differences (data not shown).

To better understand this relationship, we repeated the analyses using 21 unique ethnic
categories reported on the birth certificate and found the greatest likelihood of VBAC
among Cambodian mothers (overall VBAC rate 29.0%; ARR 1.38; 95% CI: 1.11-1.72; data
not shown).

We also observed a significant and monotonic association by maternal age, such that the
likelihood of VBAC decreased with increasing maternal age. In the fully-adjusted model,
women aged 40 years or more were 53% less likely to have VBAC than women aged less
than 20 years (ARR 0.47; 95% CI: 0.41-0.54).

DISCUSSION

In this population-based study, we found evidence of differences in VBAC rates by race/
ethnicity after adjusting for multiple risk factors. Non-Hispanic Asian mothers were
significantly more likely to experience VBAC than non-Hispanic white mothers, with the
highest rate among Cambodian women. The overall VBAC rate of 17.3% is higher than
previously published reports (15), but likely reflects the use of a more refined measure of
delivery method that incorporated both vital statistics and hospital discharge data and
resulted in higher VBAC rates than those reported from the birth certificate alone. Our data
were also drawn from an earlier time period when VBAC rates were higher.

Previous studies investigating disparities in VBAC rates have had different and sometimes
conflicting findings concerning racial/ethnic differences (15-22) with limited analyses
reporting findings specifically for Asian mothers. Lower overall and primary cesarean rates
have been found among East Asian women than non-Hispanic white women in New York
City (23), but we know of no study reporting the overall higher VBAC rates among Asian
mothers as noted here. Several possible mechanisms might underlie racial/ethnic differences
in delivery method (e.g., culturally-rooted patient preferences and provider assumptions
thereof, facility where the delivery occurred, placental factors) (16, 24, 25); further inquiry
into these pathways among Asian mothers and within the Cambodian population is
warranted.

We note several limitations. Experiences in Massachusetts may not be typical of the US as a
whole. We could not account for all medical and institutional factors associated with VBAC
(e.g. BMI, patient/provider preferences) (13, 26). However, we included two of key health
conditions associated with obesity — diabetes and hypertension — in our analyses. Indeed a
key strength of this analysis is our use of a combination of vital statistics (birth certificate)
and administrative (hospital discharge) data, which should provide stronger validity over
previous studies that were limited to using only one data source and fewer variables.

In summary, we provide population-based evidence of racial/ethnic disparities in VBAC.
Future research should identify factors contributing to the racial/ethnic differences
discovered here, which could inform public health efforts to reduce cesarean rates.
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Table 1

Percent of vaginal births after cesarean (VBAC) among Massachusetts residents 1998-2008

N (%) % VBAC

Total 72,415 (100.0) 17.3
Maternal Factors
Race/ethnicity *xx
Non-Hispanic white 54,739 (75.6) 16.8
Non-Hispanic black 4,516 (6.2) 175
Non-Hispanic Asian 4,455 (6.2) 211
Non-Hispanic other race 1,340 (1.9) 18.4
Hispanic 7,365 (10.2) 18.4
Age, years *kk
<20 871 (1.2) 26.2
20-24 6,793 (9.4) 21.7
25-29 14,015 (19.4) 18.9
30-34 27,858 (38.5) 17.3
35-39 18,594 (25.7) 15.2
>40 4,284 (5.9) 123
L anguage preference xxx
English 64,691 (89.3) 17.3
Spanish 3,374 (4.7) 19.2
Other 4,350 (6.0) 15.2
Place of birth *
us 53,659 (74.1) 17.0
Foreign born 18,756 (25.9) 18.0
Marital status *
Married 59,573 (82.3) 17.1
Not married 12,719 (17.6) 18.0
Previously married 123 (0.2) 17.1
Payer source
Private insurance 52,548 (72.6) 17.3
Public insurance 18,531 (25.6) 17.2
Other 1,336 (1.8) 183
Prenatal care il
Intermediate or less 9,347 (12.9) 19.4
Adequate 32,574 (45.0) 18.7
Adequate plus 30,494 (42.1) 15.1
Plurality bl
1 70,318 (97.1) 176
=2 2,097 (2.9) 6.9
Gestational age at delivery, weeks xxE
<37 6,635 (9.2) 155
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N (%) % VBAC
37 6,325 (8.7) 14.6
38 17,220 (23.8) 12.3
39 24,398 (33.7) 13.9
40 10,938 (15.1) 28.1
>41 6,899 (9.5) 28.4
Prenatal hospitalizations
None 69,838 (96.4) 16.8
>1 2,577 (3.6) 173
Chronic or gestational diabetes xxx
Yes 4,296 (5.9) 10.4
No 68,119 (94.1) 17.7
Chronic or gestational hypertension xxx
Yes 2,971 (4.1) 12.2
No 69,444 (95.9) 175
Any pregnancy risk factor2 o
Yes 19,050 (26.3) 15.6
No 53,365 (73.7) 22.1
Any labor/delivery complicationb e
Yes 38,703 (53.5) 19.9
No 33,712 (46.6) 14.2
*p<.05,
**p<.01,
—_—
p<.001

Page 7

a . . . . - N . L
Coded “yes” if any of these conditions were noted on either the birth certificate or hospital discharge record: anemia, cardiac disease, acute or
chronic lung disease, hydramnios or oligohydramnios, hemoglobinopathy, eclampsia, incompetent cervix, previous infant more than 4,000 g,

previous preterm or small for gestational age infant, renal disease, Rh sensitization, uterine bleeding.

Coded “yes” if any of these conditions were noted on either the birth certificate or hospital discharge record: malpresentation, antepartum

bleeding or placental abruption, macrosomia, unengaged fetal head, maternal soft tissue disorder, febrile, meconium moderate or heavy, premature
rupture of membranes, seizures during labor, precipitous labor, prolonged labor, dysfunctional labor, cephalopelvic disproportion, cord prolapse,

fetal distress obstructed labor, abnormality of forces of labor, long labor, umbilical cord complications.
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Multivariable models estimating the risk of vaginal birth after cesarean (VBAC) versus repeat cesarean
delivery among Massachusetts mothers with prior cesareans (N=72,415)

Table 2

Model 1
URR (95% CI)

Model 2
ARR (95% Cl)

Model 3
ARR (95% ClI)

Maternal race/ethnicity
Non-Hispanic white
Non-Hispanic black
Non-Hispanic Asian
Non-Hispanic other race
Hispanic

Mater nal age, years
<20
20-24
25-29
30-34
35-39
240

1.00 (REF)
1.05 (0.97-1.11)
1.26 (1.18-1.34)
1.09 (0.97-1.23)
1.10 (1.04-1.15)

1.00 (REF)
1.03 (0.96-1.10)
1.26 (1.17-1.35)
1.08 (0.96-1.21)
1.01 (0.96-1.08)

1.00 (REF)
0.80 (0.71-0.90)
0.66 (0.58-0.74)
0.59 (0.53-0.67)
0.54 (0.47-0.61)
0.45 (0.39-0.52)

1.00 (REF)
1.06 (0.99-1.14)
1.31 (1.23-1.39)
1.07 (0.95-1.20)
1.04 (0.97-1.10)

1.00 (REF)
0.80 (0.71-0.91)
0.67 (0.59-0.76)
0.61 (0.54-0.69)
0.55 (0.49-0.63)
0.47 (0.41-0.54)

URR - unadjusted risk ratio; RR - risk ratio; CI — confidence interval.
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Model 2 adjusts for language preference, place of birth/nativity, marital status, payer source, plurality, and gestational age at delivery. Model 3
additionally adjusts for prenatal care utilization, number of prenatal hospital contacts, diabetes (gestational or chronic), hypertension (gestational or

chronic), pregnancy risk factors, and labor and delivery complications.
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