The Impact of the North Carolina Pregnancy Medical Home Program on Rates of Primary Cesarean Delivery among Medicaid Beneficiaries: 2011-2013

By Holly Krohn





















A paper presented to the faculty of The University of North Carolina at Chapel Hill in partial fulfillment of the requirements for the degree of Master of Public Health in the Department of Maternal and Child Health. Chapel Hill, N.C.

4/12/2015

Approved by:

					                  
                                                    


 				        _______________________________________________
Second Reader



_________________________________________________________________________________________________________
ABSTRACT
Objective: To determine if the implementation of the Pregnancy Medical Home program in North Carolina corresponded with changes in the primary cesarean rate among Medicaid beneficiaries.
Methods: NC Birth Certificate Data from 2011 and 2013 were analyzed using logistic regression to compare differences in Medicaid and non-Medicaid populations. The outcome variable was primary cesarean delivery and the exposure of interest was payment status.
Results: The results suggest that there was a statistically significant decrease in primary cesarean deliveries unique to Medicaid beneficiaries from 2011 to 2013.
Conclusion: A decrease in primary cesarean deliveries occurred among Medicaid recipients corresponding with the implementation of the PMH program. Further studies are needed to determine the specific impact of the PMH program on cesarean deliveries.
______________________________________________________________________________________________________________
















INTRODUCTION
Cesarean delivery rates in the United States have risen dramatically in the past two decades, becoming a growing area of concern for clinicians, public health practitioners, policy makers and the public. In the most recent 2013 data published by the Centers for Disease Control and Prevention, approximately one in every three (32.7%) U.S. women gave birth via cesarean delivery.(1) While cesarean delivery is recognized by the World Health Organization (WHO) as a necessary emergency obstetric technique for certain clinical conditions (placental previa, uterine eruption),(2) current recommendations suggest that the proportion of deliveries by cesarean section should not exceed 15% of all births.(3) The rapid increase in cesarean delivery in the U.S. has occurred without evidence of associated reductions in maternal or neonatal morbidity,(2) raising concerns of the overuse of cesarean sections. 
The overall cesarean delivery rate in the U.S. rose consistently beginning in 1996, through 2009, from 20.7% to 32.9%, an increase of 60%.(4) The current 2013 rate of 32.7% indicates a slight decrease, potentially signaling a plateau in C-section rates as efforts to curb the rise in these deliveries have gained momentum. Of particular relevance to trends in cesarean delivery rates are low-risk cesarean deliveries as they provide a more accurate picture of non-medically indicated cesarean births. Low-risk cesarean deliveries are those occurring among term (37 or more weeks completed gestation), singleton, vertex births. Low-risk C-sections have followed a similar pattern to the overall rates from a low of 18.4% in 1997 to a high of 28.1% in 2009 and a slight decline to the 2013 rate of 26.9%.(4) 
For low-risk deliveries, C-sections may pose a greater risk of maternal morbidities and future birth complications than vaginal delivery.(2) A number of risks are associated with cesarean delivery, including hemorrhage, infection, internal laceration of both the mother and the neonate, fetal death and maternal death.(2) C-section also increases maternal and neonatal risk in subsequent pregnancies including increased placental abnormalities and obstetric emergencies like uterine rupture and hysterectomy, contributing to adverse outcomes like maternal morbidity, neonatal NICU admission and perinatal death.(2) As a result, the Healthy People 2000, 2010 and 2020 programs have all prioritized the reduction of cesarean deliveries; the 2020 target being a reduction in low-risk cesarean deliveries, both primary and repeat, by 10%.(5) 
In North Carolina, cesarean delivery rates closely resemble the national average trend, with a steady increase from 1996 through 2009 from 21.3% to 31.7%.(6) However, the state experienced a notable decrease in the C-section rate after 2009 to 30.3% in 2013, a decrease of 9.6%, nearly the Healthy People 2020 goal of 10%.(7) Cesarean rates for women with low-risk pregnancies in North Carolina more than doubled from1998 to 2009, increasing from 11.3% to 25.3%, indicating a high concern for non-medically indicated cesareans.(6)  
In response to the drastic increase in low-risk cesarean deliveries, a number of innovative programs have been established across the state including North Carolina’s Pregnancy Medical Home (PMH), a public-private partnership to provide pregnant Medicaid beneficiaries with enhanced access to comprehensive obstetric care. The Pregnancy Medical Home program is a collaborative effort between Community Care of North Carolina (CCNC) and a number of groups in North Carolina, primarily North Carolina’s Division of Medical Assistance and Division of Public Health. This innovative care model provides a pregnancy medical home to pregnant Medicaid recipients with a goal of improving birth outcomes in North Carolina through the use of evidence-based maternity care and case management.(8) More than half of all births (55.7%) in North Carolina in 2012 were to women enrolled in Medicaid,(8–10) highlighting the importance of high quality maternity care for Medicaid recipients.
The PMH model utilizes already established Medicaid providers in North Carolina who contract with CCNC to serve as medical homes with specific requirements for participation.(11) These responsibilities include assurance that no elective deliveries (induction and C-section) are performed before 39 weeks of gestation and that a primary C-section rate at or below 20% is maintained.(8) Additionally, providers are given higher reimbursements for vaginal deliveries. The PMH model was initiated in April of 2011, and preliminary evaluations of the program have shown that between 2011 and 2012, the primary cesarean delivery rate among Medicaid patients fell slightly from 16.16% to 16.07%.(12) 
STUDY AIM
The purpose of this evaluation was to determine whether or not there was a more significant decline in the primary cesarean rate among births to Medicaid recipients versus non-Medicaid recipients, coinciding with the implementation of the PMH program. This was assessed by asking the following research questions: 1. Is there a statistically significant difference in primary cesarean rates between Medicaid and non-Medicaid recipients in 2011? 2. Is there a statistically significant difference in primary cesarean rates between Medicaid and non-Medicaid recipients in 2013? and 3. Is there a statistically significant difference in primary cesarean rates among Medicaid recipients between 2011 and 2013? It was hypothesized that a statistically significant association would be found between Medicaid use and primary cesarean delivery in both 2011 and 2013 and that there would be a statistically significant difference, ultimately a steeper decline in rates of primary cesarean delivery among Medicaid births in 2011 and 2013 than for non-Medicaid births.
Data from North Carolina Vital Statistics Birth Certificates was analyzed to address these questions. Birth Certificate data from 2011, the implementation year of the program, was compared with the most recent available 2013 Birth Certificate data, controlling for both clinical and demographic factors.(13,14) The evaluation of the PMH program will bring insight to the effectiveness of pregnancy medical home models in improving one important pregnancy outcome, primary cesarean deliveries, and potentially inform expansion of this model into other areas of health coverage in North Carolina or other states. 
METHODS
North Carolina Vital Statistics collects a variety of indicators about the demographics, health status and health outcomes of mothers and infants via the birth certificate, a new version of which was implemented in 2011.(15) Due to the implementation of the new version in 2011, baseline data was used from 2011, despite the initiation of the PMH program that year. Birth certificate data from 2010 and earlier is not comparable with the new form. 
Women were excluded from the sample that did not deliver in a hospital, were outside the WHO’s definition of reproductive age (15-49 years of age),(16) did not deliver via primary cesarean or vaginal delivery (this excluded women delivering via repeat cesarean) and had data missing from any of the variables of interest (<1% of cases for each 2011 and 2013). The final sample for the 2011 data was 106,877 women, for the 2013 data the final sample was 104,635 women and for the pooled analysis of 2011 and 2013 data the sample was these sets combined for a total of 211,512 women. 
Dependent Variable
Delivery Route
	Primary cesarean delivery was ascertained via two indicators from the Birth Certificate data: route and method of delivery and previous cesarean status. Women who delivered via cesarean section, that was not a repeat, were categorized as “primary cesarean”. Women who delivered spontaneously, with the use of forceps, or vacuum were categorized as “non-primary cesarean”.  This variable, “Did mother receive a primary cesarean?” was coded as 0 for “no” and 1 for “yes.” Repeat cesarean deliveries were excluded as the predictive factors for repeat cesareans differ from those of primary cesareans.(2)
Independent Variable
Payment Status
	Medicaid status of the mother was the exposure of interest. This data was gathered from the birth certificate indicator, principle source of payment, which included Medicaid, private insurance, self-pay and other. The variable, “Did mother receive Medicaid?” was coded 0 for “no” and 1 for “yes.” 
Explanatory Variables
	A number of additional variables were included in this analysis to account for clinical conditions that predict cesarean delivery and demographic factors that may influence both Medicaid status and cesarean delivery. The explanatory variables included in the final model were: parity, pregnancy risk, labor complications, maternal race/ethnicity, and maternal age.
Parity
Parity, the number of pregnancies carried to term and delivered, was compiled from the birth certificate indicators number of live born now living and number of live born now dead. Parity was coded as 0 “multiparous” and 1 “nulliparous”. Nulliparous (no previous births) women have higher odds of cesarean delivery and therefore multiparous women were used as the referent group.(17,18) 
Pregnancy Risk
The pregnancy risk variable was compiled from a number of indicators on the birth certificate labeled as “Pregnancy Risk Factors”. These included chronic diabetes, gestational diabetes, chronic hypertension, gestational hypertension, previous preterm birth and other poor pregnancy outcomes (perinatal death, small for gestational age, intrauterine growth restricted birth). The variable was coded 0 for “no” and 1 for “yes”, indicating the presence of any of the listed conditions. The presence of any of these conditions increases pregnancy risk for women, including cesarean delivery and therefore was controlled for.(6) 
Labor Complications
Labor complications included a compilation of indicators from the birth certificate data considered to increase risk of cesarean and contribute to adverse outcomes for both the mother and newborn.(6,19–22) These complications included premature rupture of membranes, prolonged labor, non-vertex presentation, moderate/heavy meconium staining of amniotic fluid and fetal intolerance of labor.  The labor complications variable was coded 0 for “no” and 1 for “yes”, indicating one or more of any of the listed conditions. 
Race/ethnicity
The race/ethnicity variable was compiled from data on maternal race and ethnicity. Race/ethnicity has been found to impact both payment status and delivery route and thus was included in the final model.(6,17,19–22) The variable was constructed as 0 for “White non-Hispanic”, 1 for “Black non-Hispanic”, 2 for “Hispanic”, and 3 for “Other non-Hispanic”. 
Maternal Age

Maternal age is more positively correlated with cesarean delivery for women under 18 and above 35 and is controlled for in many studies reviewing cesarean predictors.(6,17,19–23) As such, this variable was constructed as a categorical variable with 0 coded as “Low-risk 18-35” and 1 coded as “High-risk 15-17; 35-49”. 
Analysis
Bivariate logistic regression was performed for each of the explanatory variables and both the independent and dependent variables to assess for confounding. Variables found to have moderate confounding effects (odds ratio (OR) <0.5 or >2.0) with either the independent or dependent variable, or were controlled for in the literature review, were kept in the final model.  The chi-squared test was used to test the significance of each variable within the Medicaid population between years. Significance was established at a p-value of <0.05. Multivariate logistic regression was used to test hypothesis 1 and 2 with all explanatory variables in the model. The third hypothesis was also tested using a multivariate logistic regression model with all explanatory variables, however the data for the 2011 and 2013 births were pooled and an interaction term, Medicaid status by year, was added to determine differences within the Medicaid population by year. The analysis was completed using Stata Statistical Software, Release 13.(24) 
RESULTS 
Descriptive Statistics
Descriptive statistics of the study population by both year and payment status (non-Medicaid vs. Medicaid) are presented in Table 1 including all variables of interest: delivery route (dependent variable), parity, pregnancy risk, labor complications, race/ethnicity, and maternal age. In 2011 48,872 women received Medicaid and 58,005 women did not. In 2013, 46,782 women received Medicaid benefits while 57,853 did not. Less women receiving Medicaid delivered via primary cesarean in 2013 than 2011 (21.70% vs. 21.20%, respectively). This slight decrease in primary cesarean deliveries among Medicaid recipients was not statistically significant (p-value 0.058). Less nulliparous women gave birth on Medicaid in 2013 compared with 2011, 45.32% vs. 43.67%, which was statistically significant.
Pregnancy risk factors among Medicaid recipients increased significantly from 2011 to 2013 from 14.91% to 16.62%. Labor complications also increased significantly among Medicaid births from 13.52% in 2011 to 14.70% in 2013. The racial and ethnic composition of Medicaid births was significantly different between 2011 and 2013 with less births occurring among white non-Hispanic women, more among black non-Hispanic women, less among Hispanic women and more among women categorized as other.
The proportion of women on Medicaid who gave birth and were considered to be of a high-risk maternal age decreased significantly from 2011 to 2013 with 11.61% of Medicaid births occurring to high risk women in 2011 and only 10.64% in 2013. Descriptive statistics between the sample years and exposure of interest groups are important, to ascertain where differences exist between the groups, which may affect the statistical analysis. 
Bivariate Statistics
Varying levels of association were found as a result of the bivariate regressions with none of the explanatory variables confounding the relationship between both the exposure and the outcome. In fact, only a few moderate associations were revealed, based on the criteria that a strong confounder would have an OR <0.5 or >2.0 with both the dependent and independent variable. These results are discussed below. Despite the lack of evidence of confounding for some of the explanatory variables, they were kept in the final regression models as they are used in numerous research studies as factors that impact odds of cesarean delivery and Medicaid status.(17–22) 
In the regression models run for confounding, parity was not significantly associated with either cesarean delivery or Medicaid status but was kept in the models for its relevance to cesarean delivery in other studies.(19,20) Pregnancy risk was not found to be strongly associated with either the outcome or exposure, however was included in the final models as nearly all studies analyzing predictive factors of cesarean delivery included them.(19–22) The labor complications variable was found to be strongly associated with delivery route, though not Medicaid status, and thus was included in the final models. The strength of association of the race/ethnicity variable varied by category, with Black non-Hispanic women having a very strong correlation with positive Medicaid status. For this reason, in addition to the inclusion of maternal race an ethnicity in all studies reviewed looking at cesarean delivery as an outcome, maternal race/ethnicity was included in the final models. Maternal age was found to be a weak confounder for delivery route but was strongly associated with Medicaid use and as such was included in the final models. Additionally, maternal age was included in all analyses reviewed and therefore was also included based on previous research. (6,17,19–23)
Logistic regression
	The unadjusted odds of cesarean delivery among Medicaid users in 2011 were 0.87 (95% CI 0.84, 0.88; p-value<0.01) (data not shown in table). Table 2 presents the adjusted odds of primary cesarean delivery among Medicaid users controlling for parity, pregnancy risk, labor complications, maternal race/ethnicity, and maternal age. The adjusted odds ratio (AOR) for this regression was 0.86 (95% CI 0.83, 0.89; p-value <0.001). All explanatory variables in this model were statistically significantly correlated with primary cesarean delivery (p-value<0.001)
	In 2013, the unadjusted odds of primary cesarean delivery among Medicaid users was OR 0.85 (95% CI 0.83, 0.88; p-value<0.01) (data not shown in table). In the adjusted model primary cesarean delivery was associated with Medicaid use at an AOR of 0.92 (95% CI 0.89, 0.95; p-value <0.001) with all explanatory variables in the model (Table 2). All explanatory variables in the 2013 adjusted model were significantly associated with primary cesarean delivery (p-value <0.01). 
	Table 3 presents the odds of primary cesarean delivery in the pooled 2011 and 2013 data in order to compare odds within the Medicaid population itself, by year. In this regression of pooled data, there was found to be a statistically significant difference between rates of primary cesarean delivery among Medicaid and non-Medicaid recipients, as indicated in the regressions performed for each individual year (AOR 0.86; 95% CI 0.84, 0.89; p-value <0.001). The year variable captures changes in primary cesarean delivery among the total population by year. With an AOR of 0.92 (95% CI 0.89, 0.94; p-value <0.001) this variable indicates that the overall rate of primary cesareans decreased significantly from 2011 to 2013. The interaction term PaymentStatus*Year captured changes in the primary cesarean rate among only the Medicaid population between 2011 and 2013, controlling for the clinical and demographic factors of the explanatory variables. The interaction term was statistically significant with an AOR of 0.91 (95% CI 0.88, 0.94; p-value <0.001) indicating that there was a statistically significant decrease in primary cesareans among the Medicaid population as compared to the non-Medicaid population in 2011 vs. 2013, corresponding with the implementation of the PMH program. 
Table 1: Descriptive statistics of NC Birth Certificate Data study population by year and payment status.
	
	2011
	2013

	
	Non-Medicaid
	Medicaid
	Non-Medicaid
	Medicaid

	
	n= 58,005
	n= 48,872
	n= 57,853
	n= 46,782

	
	n (%)
	n (%)
	n (%)
	n (%)

	Delivery Route
	
	
	
	

	Non-primary cesarean
	43,863 (75.62)
	38,265 (78.30)
	43,977 (76.02)
	36,864 (78.80)

	Primary cesarean†
	14,142 (24.38)
	10,607 (21.70)
	13,876 (23.98)
	9,918 (21.20)

	Parity*
	
	
	
	

	Multiparous
	29,373 (50.64)
	26,725 (54.68)
	29,381 (50.79)
	26,352 (56.33)

	Nulliparous
	28,632 (49.36)
	22,147 (45.32)
	28,472 (49.21)
	20,430 (43.67)

	Pregnancy Risk*
	
	
	
	

	No
	50,380 (86.85)
	41,585 (85.09)
	49,626 (85.78)
	39,007 (83.38)

	Yes††
	7,625 (13.15)
	7,287 (14.91)
	8,227 (14.22)
	7,775 (16.62)

	Labor Complications*
	
	
	
	

	No
	51,051 (88.01)
	42,264 (86.48)
	48,218 (83.35)
	39,904 (85.30)

	Yes†††
	6,954 (11.99)
	6,608 (13.52)
	9,635 (16.65)
	6,878 (14.70)

	Race/Ethnicity*
	
	
	
	

	White, non-Hispanic
	38,920 (67.10)
	21,390 (43.77)
	38,305 (66.21)
	20,392 (43.59)

	Black, non-Hispanic
	7,447 (12.84)
	17,709 (36.24)
	7,804 (13.49)
	17,330 (37.04)

	Hispanic
	8,399 (14.48)
	7,570 (15.49)
	8,354 (14.44)
	6,824 (14.59)

	Other
	3,239 (5.58)
	2,203 (4.51)
	3,390 (5.86)
	2,236 (4.78)

	Maternal Age*
	
	
	
	

	Low Risk (18-34)
	47,589 (82.04)
	43,196 (88.39)
	44,655 (77.19)
	41,806 (89.36)

	High Risk (15-17; 35-49)
	10,416 (17.96)
	5,676 (11.61)
	13,198 (22.81)
	4,976 (10.64)


*Chi-squared analysis of variable significance among Medicaid population between 2011-2013 p-value <0.001 
†All other deliveries include all vaginal delivery routes including spontaneous delivery, forceps delivery and vacuum delivery 
††Pregnancy risk includes chronic diabetes, gestational diabetes, chronic hypertension, gestational hypertension, previous preterm birth, or other previous poor pregnancy outcomes (includes perinatal death, small-for-gestational age/intrauterine growth restricted births).
†††Labor complications include premature rupture of membranes, prolonged labor, non-vertex presentation, meconium staining of amniotic fluid and fetal intolerance of labor.

Table 2: Adjusted odds of primary cesarean by year 2011 vs. 2013
	
	2011
	2013

	
	n= 106,877
	n= 104,635

	
	Odds Ratio
	95% CI
	p-value
	Odds Ratio
	95% CI
	p-value

	Payment Status
	
	
	
	
	
	

	Non-Medicaid
	1.00
	-
	-
	1.00
	-
	-

	Medicaid
	0.86
	(0.83, 0.89)
	<0.001
	0.92
	(0.89, 0.95)
	<0.001

	Parity
	
	
	
	
	
	

	Multiparous (ref)
	1.00
	-
	-
	1.00
	-
	-

	Nulliparous
	1.84
	(1.80, 1.90)
	<0.001
	2.07
	(2.01, 2.14)
	<0.001

	Pregnancy Risk
	
	
	
	
	
	

	No (ref)
	1.00
	-
	-
	1.00
	-
	-

	Yes
	1.81
	(1.74, 1.88)
	<0.001
	1.65
	(1.58, 1.71)
	<0.001

	Labor Complications
	
	
	
	
	
	

	No (ref)
	1.00
	-
	-
	1.00
	-
	-

	Yes
	2.23
	(2.14, 2.31)
	<0.001
	2.01 
	(1.94, 2.09)
	<0.001

	Race/Ethnicity
	
	
	
	
	
	

	White, non-Hispanic (ref)
	1.00
	-
	-
	1.00
	-
	-

	Black, non-Hispanic
	1.07
	(1.03, 1.11)
	<0.001
	1.07
	(1.03, 1.11)
	<0.001

	Hispanic
	0.67
	(0.64, 0.70)
	<0.001
	0.70
	(0.66, 0.73)
	<0.001

	Other
	0.87
	(0.81, 0.93)
	<0.001
	0.90
	(0.84, 0.96)
	0.002

	Maternal Age
	
	
	
	
	
	

	Low Risk (18-34) (ref)
	1.00
	-
	-
	1.00
	-
	-

	High Risk (15-17; 35-49)
	1.41
	(1.36, 1.47)
	<0.001
	1.56
	(1.52, 1.63)
	<0.001



Table 3: Adjusted odds of primary cesarean in pooled 2011 and 2013 data with interaction term Payment Status*Year
	
	Odds Ratio
	95% CI
	p-value

	
	n=211,512

	Payment Status
	
	
	

	Non-Medicaid (ref)
	1.00
	-
	-

	Medicaid 
	0.86
	(0.84, 0.89)
	<0.001

	Year
	
	
	

	2011 (ref)
	1.00
	-
	-

	2013
	0.92
	(0.89, 0.94)
	<0.001

	Interaction Term
	
	
	

	PaymentStatus*Year
	0.91
	(0.88, 0.94)
	<0.001

	Parity
	
	
	

	Multiparous (ref)
	1.00
	-
	-

	Nulliparous
	1.95
	(1.91, 1.99)
	<0.001

	Pregnancy Risk
	
	
	

	No (ref)
	1.00
	-
	-

	Yes
	1.73
	(1.68, 1.78)
	<0.001

	Labor Complications
	
	
	

	No (ref)
	1.00
	-
	-

	Yes
	2.11
	(2.06, 2.17)
	<0.001

	Race/Ethnicity
	
	
	

	White, non-Hispanic (ref)
	1.00
	-
	-

	Black, non-Hispanic
	1.07
	(1.04, 1.10)
	<0.001

	Hispanic
	0.68
	(0.66, 0.71)
	<0.001

	Other
	0.88
	(0.84, 0.93)
	<0.001

	Maternal Age
	
	
	

	Low Risk (18-34) (ref)
	1.00
	-
	-

	High Risk (15-17; 35-49)
	1.48
	(1.44, 1.52)
	<0.001



DISCUSSION
	The results of the primary analysis (Table 2) support the hypotheses proposed in research questions 1 and 2, that cesarean delivery was significantly associated with payment status, specifically Medicaid use, in both 2011 and 2013. The bivariate (unadjusted) and multivariate models (adjusted) both confirmed these hypotheses. Research hypothesis 3, that there would be a statistically significant difference in odds of primary cesarean delivery among Medicaid recipients between 2011 and 2013 was also confirmed by the analysis (Table 3) indicating that there was a statistically significant decrease in primary cesarean deliveries among Medicaid recipients, as opposed to non-Medicaid recipients from 2011 to 2013, corresponding with the implementation of the PMH program. 
	While it has been well-established that cesarean rates among Medicaid patients are lower on average than those of women privately insured, this evaluation provided evidence that primary cesarean delivery rates are lower among women receiving Medicaid benefits even when holding key clinical and demographic factors constant.(19–21) This indicates that there may actually be a difference in the type of care received by pregnant Medicaid and non-Medicaid recipients in North Carolina, which is valuable as a key tenant of the PMH model is improved health outcomes for pregnant women receiving Medicaid.  Additionally, if Medicaid recipients receiving care from the PMH program do in fact have better pregnancy outcomes, aspects of this model could perhaps be implemented among private insurers. 
	Blue Cross Blue Shield of North Carolina, which provides health insurance for more than 3.6 million North Carolina residents, already operates within a public-private relationship with the North Carolina Department of Health and Human Services, to provide care to rural communities across the state.(25,26) As the PMH also operates within a public-private partnership, and if the PMH model is found to successfully improve health outcomes for pregnant women, a similar program could be implemented for women receiving obstetrical care who are privately insured. 
	The findings of this evaluation may be useful in informing scale-up of the PMH model, not only across North Carolina, but also in other states aiming to improve birth outcomes. Though the study has provided a useful preliminary analysis of the potential impact of the PHM, there are a number of limitations to the study worth mentioning. First, birth certificate data does not provide information on whether or not the woman actually received care from a PMH provider so Medicaid beneficiary status was used as a proxy. 
	However, as of 2013, 14 networks of providers exist across the state with more than 350 participating practices and over 1500 providers.(12) This accounts for 85% of all practices that provide perinatal care to Medicaid beneficiaries in the state. Additionally, preliminary data suggest that at least 75% of pregnant Medicaid enrollees received services specific to the PMH program.(12) It is also worth noting that the PMH is a complex program with many additional requirements aside from primary cesarean rates, and this study is unable to highlight which components of this multi-level program may be influencing reductions in primary cesarean deliveries. 
Further limitations to this evaluation include the case-wise deletion of observations for missing data, though the sample size is robust for both years in question, with less than 1% of cases in each year excluded due to missing data. Additionally, a loss of some detail occurred due to the binary nature of the explanatory variables, specifically the compilation of multiple pregnancy risk factors and labor complications into binary variables. However, the small confidence interval for each variable provides evidence that the loss of detail may not have affected the overall precision of the regression models. 
CONCLUSION
[bookmark: _GoBack]	This study has provided evidence that there was a decrease in primary cesarean delivery unique to the Medicaid population between 2011 and 2013, corresponding with the implementation of North Carolina’s PMH program. Due to the limited nature of the data used for this analysis and breadth of impact of the PHM program on birth outcomes, it cannot be ascertained whether this decrease was a specific result of the PHM program or what parts of the program would potentially have contributed to this decline. Further studies should be conducted to determine the specific impact of the PMH model on primary cesarean deliveries, as well as other birth outcome indicators, to better inform the impact of this innovative program. 
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