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ABSTRACT
Gerald Barron, MPH

TRENDS IN PRE-TERM DELIVERIES AMONG MEDICAID WOMEN IN ALLEGHENY COUNTY
Catherine Mehta, MPH
University of Pittsburgh, 2016


Objective: To determine possible health trends compared to prior years among female members of Gateway Health who all delivered prematurely from 2014-2015. Preterm birth (PTB) is a relevant public health concern due to the short and long term health effects of children born prematurely.  PTB is the leading cause in the U.S. for infant mortality and newborn health complications and rates are much higher here than other developed countries.  Identifying similar health trends within the Gateway member population can aid program development and targeted interventions to eventually decrease the amount of premature births in Allegheny County. Not only would this improve maternal and child health statistics in the area but also decrease associated hospital and insurance costs associated with premature birth. 
Methods: This paper analyzed 618 female members from Gateway Health via claims information submitted during prenatal visits and time of delivery. A total of 54,455 claims were utilized to identify leading indicators for spontaneous preterm birth amongst nulliparous (first time pregnant) women. Most important risk factors are noted under DX_1 and 2 claims and then sorted to find members who shared common risk factors indicating a possible health trend not already identified as high risk. 
Findings: A large amount of members were found to have indicated tobaccos smoking, drug dependency, mental disorders, periodontal disease, and hypertension during at least one prenatal visits. Also the average age of preterm delivery is from ages 18-31 which is younger than previously expected. 
Conclusions:  Allegheny County has a higher than national average rate of prenatal care visits and yet still sees high rates of preterm births. Quality of prenatal care seems to be the main issue over quantity of visits seen. A cost effective solution on part of the Medicaid insurer would be to implement better detection strategies of women who may be at high risk for preterm birth. Low cost, non-invasive tests could be cervical measuring and cholesterol testing within the first trimester. Then utilization of progesterone 17 and other intervention therapies could help decrease the amount of PTB seen in Allegheny County amongst Medicaid women. 
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Thank you to Gateway Health for providing data crucial in identifying trends and outcomes amongst Medicaid women, insured by Gateway, in Allegheny County.
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[bookmark: _Toc106513527][bookmark: _Toc106717785][bookmark: _Toc114179894][bookmark: _Toc447546975]Introduction
Pre-term birth (PTB) is the leading cause for infant mortality and health complications for newborns both worldwide and in the United States. While medical technology and treatment has improved significantly in recent years, PTB has actually increased more than 35% over the past 25 years [1]. Short and long-term health affects for preterm infants include physical and mental disabilities, higher rates of cerebral palsy, respiratory problems, and other chronic conditions [3]. Maternal complications are also much higher in premature births, and can result in increased risk for hemorrhage, infections, and other postpartum complications [3]. Medical advances for the care of PTB patients has decreased morbidity at delivery but unfortunately has also increased costs significantly. According to the Institute of Medicine, the U.S. estimates $26 billion spent yearly for preterm delivery, NICU admissions, and maternity care [1]. However, the financial burden does not stop at delivery but includes $32,000-$49,000 spent on medical costs throughout the first year of life [4][5]. In contrast, approximately $3,000 is spent on a full-term infant with a normal delivery [4][1]. 
	NICU admission is calculated to be 2-3 times more likely for infants, whose mothers are covered by Medicaid, placing a bigger cost concern for managed care companies providing Medicaid coverage. NICU length of stay averages about 20 days for 65-70% of infants born prematurely [1]. To help understand these expenditures, financial analysts have compared the average cost for a NICU admission to that of a patient admitted for spinal cord injury or a heart valve disorder [1]. In light of these increasing expenses and adverse health outcomes, many studies in recent years have addressed why PTB occurs and what can interventions target for prevention.
	Numerous risk factors are identified as associated with pre-term delivery. The three most widely screened for are; history of smoking, elderly prima or multigravida (a woman aged over 35 pregnant with first or multiple pregnancies), or had a prior history of preterm delivery [5]. The last risk factor is used as the most predictive indicator as recurrence of PTB is as high as 50% depending on the circumstances of the previous deliveries [2]. For physicians and other health officials, identifying at risk pregnancies before onset of labor, with or without the three common risk factors, is very difficult. Many proposals and cohort studies for predictive modeling have been conducted but more research and time is needed in order to understand root causes for PTB and accurately assess which women are the most at risk before their third trimester. 
The purpose of this paper is to assess retrospectively a cohort of women from Allegheny County who all delivered prematurely through 2014-2015. All 618 women are covered under Medicaid and enrolled in Gateway Health, a multi-state managed care organization that delivers Medicaid and Medicare (D-SNP, C-SNP) to low-income individuals. The study will examine trends in maternal risk indicators for premature delivery, health disparity, and utilization patterns via claims data submitted during each prenatal visit or at time of delivery. This paper will attempt to discover top or emerging health trends common in this group of women and will take into consideration age, race and other variables. 

[bookmark: _Toc447546976]Methodology
A cohort of 618 women was analyzed using claims data submitted to Gateway insurance. Claims were collected by physician visits, the obstetrical needs assessment form (ONAF) form [6], and at delivery. A total of 54,455 claims were utilized to identify leading indicators for spontaneous preterm birth amongst nulliparous women. Women who were not undergoing their first pregnancy were omitted from this analysis due to the leading risk determinant for preterm birth is prior birth records. This analysis will attempt to identify underlying heath trends for women undergoing their first pregnancy to aid in intervention strategies targeting them specifically. Diagnoses trends were compiled by searching for high quantities of DX_1 claims (diagnoses code 1) and DX_2 claims (diagnoses code 2). A physician designates DX_1 claims and typically are the most important factors derived from the visit. For instance, during an initial prenatal visit, the most important detail or risk will be noted under DX_1 and the second most alarming detail or factor will be noted under DX_2, DX_3 and so on. For one member in this cohort, up to 5 claims can be made during one physician appointment. This analysis will focus on the two leading claims lines, DX_1 and DX_2. However, findings for the remaining three line items can be found in Appendix I.  Further analysis was conducted on member age at time of delivery, race, and gestational age to identify current trends. 
A search of the PubMed (http://www.ncbi.nlm.nih.gov/pubmed) database was conducted using search terms “((risk factor AND preterm birth) AND (Hypertension OR preeclampsia) AND (predictive modeling OR preterm prediction) AND (prenatal OR doula care) AND (preterm delivery) AND (maternal child health) AND (preterm birth complications) AND (maternal periodontitis) AND (Medicaid Maternal Child Health) AND (Medicaid preterm births))”. The search was limited to articles written in English and resulted in 104 titles for review. 77 articles were eventually excluded based on relevance or repetition of needed information. 27 scholarly articles plus two additional sources are utilized in the following report. 
[bookmark: _Toc447546977]Findings
After sorting the data down to DX_1 claims, the information was further refined to omit claims such as, abdominal pain or tenderness, bleeding, fetal measurements and other claims more common in majority of normal pregnancies. Then the data was sorted to search for claims that exceeded the count of 50. This potentially identifies common factors of PTB amongst the cohort that could indicate more serious health trends. In addition, based on literature reviews and other studies, the claims were sorted by emerging health concerns such as mental disorders, drug dependency, and periodontal disease (see Table and Graph number 2). The ending results contained 434 women whose physicians denoted one or more of the claims in table 1. All 434 of these women had one or more common health factors and resulted delivering prematurely, showing possible common trends within the population. 
[bookmark: _Toc322954068]Table 1. DX_1 Top Diagnoses
	Claim Description 
	# of Members 

	Mental Disorder 
	22

	Drug Depend
	21

	Opioid Depend
	5

	Fetal DAMG D/T Drugs
	6

	Tobacco Use 
	8

	Asthma 
	8

	Hypertension
	49

	Transient Hypertension
	48

	BEH Complication
	29

	Tox w Pre-exist HTN 
	22

	Dental Disorder 
	7

	Obesity Comp
	10




[bookmark: _Toc460580337]Figure 1. DX_1 Top Diagnoses

Immediately noticeable is the amount of claims for preeclampsia, hypertension, and transient hypertension. BEH Complication defines as benign essential hypertension and Tox w Pre-exist HTN means pre-eclampsia or eclampsia superimposed on pre-existing hypertension with delivery. Preeclampsia remains one of the most prevalent complications affecting pregnancies and causing early onset delivery [7]. Studies from 2014 showed an average of 5-7% PTB pregnancies were most likely a result of preeclampsia [7]. In Allegheny’s cohort of 618 preterm births from 2014-2015, over 79 members had a claim recorded for preeclampsia in third trimester, early onset preeclampsia or mild htn (hypertensive) preeclampsia. The cohort recorded over 10% experienced some form of eclampsia or preeclampsia during pregnancy and delivered prematurely. A significant factor in developing preeclampsia/eclampsia during pregnancy is high blood pressure, hypertension, and elevated BMI [7][8]. In 2004, a large study classified as much as 15% of pregnancies in the U.S. are complicated by hypertension, including eventual diagnoses of chronic and gestational preeclampsia [9]. The study went on to state, “women with chronic hypertension have an 8 fold higher risk of developing superimposed preeclampsia and are twice as likely to experience adverse neonatal outcomes”[9]. Unfortunately, there is not a national consensus on the number of pregnancies affected by hypertension or resulting in PTB at this time [7][8][9]. Due to hypertension being a leading cause for preeclampsia, this study only included hypertension and transient hypertension it its tables and graphs. The purpose is to show underlying health trends and risk factors, therefore hypertension and not preeclampsia is viewed as the more significant outcome to analyze. 
Other interesting health trends seen in this PTB cohort include mental disorder and drug dependency. After passage of the Affordable Care Act, increased attention is spent on mental, behavioral disorders and drug/opioid abuse. Therefore it is no surprise to see claims relating to both issues. However, there are limitations when considering mental and drug disorders for PTB. The claims data relies on patient self-reporting and physician cataloging [6]. The ONAF is one of the most common utilized documentation by physicians to identify risk factors and understanding the whole picture surrounding a women’s health during pregnancy. The ONAF tries to be as comprehensive as possible but many times mental and drug disorders are not identified correctly or not self-reported by women fearing privacy violations or reimbursement consequences [10]. The claims noted in 2014-2015 may be a result of increased education and awareness by both physicians and patients to report certain health concerns. However, one or both issues may affect a larger number of women not designated in this cohort.  More claims reported for mental health and drug use are seen under DX_2, or the 2nd claims line. See Table and Graph 2. 

[bookmark: _Toc322954069]Table 2. DX_2 Top Diagnoses
	Claims Description 
	# of Members 

	Mental Disorder 
	37

	Drug Depend
	17

	Opioid Depend
	16

	Fetal DAMG D/T Drugs
	3

	Tobacco Use 
	59

	Asthma 
	56

	Hypertension
	49

	Transient Hypertension
	31

	BEH Complication
	55

	Tox w Pre-exist 
	12

	Dental Disorder 
	5

	Obesity Comp 
	35




[bookmark: _Toc460580338]Figure 2. DX_2 Top Diagnoses

	The cohort also sees an increase in identified tobacco use (typically meaning cigarette smoking during pregnancy), asthma, obesity complication, drug or opioid dependency, and mental disorder. What is especially important to note that many of these factors are significant indicators for development of hypertension [8], which again we see as a leading DX_2 claim. According to 2013 county statistics, 12.7% of mothers smoked at some point during pregnancy. The highest rates of smoking occurred in younger white females, aged 24 or younger, with a 31.4% rate in ages 20-24 and 36.5% in ages 19 and under [11]. However, this behavior changed to black females holding higher rates in older age brackets, highest being 24% in ages 35-39 [11]. While there are many county statistics and goals surrounding smoking cessation during pregnancy, there is very little on educating women about the affects of mental health, asthma or dental disorders during pregnancy.  
[bookmark: _Toc106513531][bookmark: _Toc106717789]	In recent years periodontal disease has emerged as a leading health area of concern in children and pregnant women [12]. Centers for Medicaid & Medicare services has designated an oral health initiative amongst all Medicaid/Medicare sponsored health plans and managed care organizations to improve access and affordability to dental insurance and services [13]. More attention is being spent on prior and current studies involving dental state and adverse pregnancy outcomes. An epidemiological study in 2006 analyzed a cohort of mostly Caucasian, higher socioeconomic status pregnant women to determine a correlation between periodontitis and preterm birth [14]. The study controlled for variables already known to increase risk of PTB, and attempted to see periodontitis as an independent risk factor. 6.4% of self-reported women in a small cohort of 1,635 with dental disease resulted in PTB [14]. Limitations to this study include error in self-reports and unawareness in patients who do not know the full state of their oral health or do not consider their poor oral health as a disease or disorder. Also, this is a preliminary epidemiological study among a small cohort of women. More similar studies suggest that there is a significant association of poor oral health and PTB among lower income, minority populations [12][14]. As a result of heightened attention on oral health, more claims are seen for periodontal disease in Table 1 and 2. 
next steps in research
The next step in this analysis is a comparative analysis between Gateway Health insured Medicaid women to all Medicaid sponsored females who delivered prematurely in Allegheny County. If similar claims are seen amongst the whole population of Medicaid women in this area, then a more narrow analysis is needed to determine if these claims are relevant health trends. The analysis should measure retrospectively the members’ health status (before and during pregnancy), prenatal care, and behavior during pregnancy. Furthermore, the identified health claims in tables 1 &2 should be compared against state statistics to determine if Allegheny County rates are different then what is being seen statewide. The March of Dimes and State Department of Health would need to be utilized, along with Medicaid insurers, in order to gather enough applicable data.  
[bookmark: _Toc447546978]Age, race, and Gestational Age trends
[bookmark: _Toc320800718]Gestational age is very important in understanding the full impact of health and financial costs on treating preterm births. The earlier a baby is born, the greater risk it faces in physical and mental development, extended stay in a NICU, and continued medical treatment throughout first year of life [4]. However, more studies are finding that the typical 37-week point for determining full term pregnancy is not indicative of infant maturity in certain races. A London based study involving 122,000 pregnancies with spontaneous onset of labor found a different average gestational age of delivery by ethnicity [15]. The study compared gestational length variations amongst a cohort of Black, White and Asian European women.  Most notably Black, non-Hispanic, women with normal body mass index were delivering earlier, at a median rate of 39 weeks, compared to Caucasian women delivering at a median rate of 40 weeks [15]. While a one week difference may seem small to some it could have implications on reporting for Black women delivering prematurely at 37 weeks. Nationally it is recognized that Black women have significantly higher numbers of PTB compared to any other ethnicity [16]. The table below (figure 3) shows the large discrepancy between the Allegheny cohort of 618 women. Black/African American women had a total of 374 preterm deliveries in one year compared to 228 Caucasian women. The majority of preterm deliveries for both groups occurred at 37 weeks with 186 compared to 110 respectively. The London study draws attention to a key point for discussion when comparing these two ethnic groups, the point at which the baby is deemed fully mature and not premature. In various literature it is recognized that general motor skills develop in black infants earlier [17], one sign of earlier neonatal maturity but still disputable. The strongest argument for earlier maturation is the incidence of meconium passing in utero [16]. The incidence of meconium fetal passage during labor is strongly related to gestational age and studies show an increasing rate of occurrence from 34 weeks on in white European women [16]. However, Black European women have shown neonatal meconium passage in utero at much earlier gestational periods indicating a stronger stance for earlier infant maturity. This line of reasoning is in line with other arguments such as small pelvic measurements in black women: a small pelvis is associated with complicated pregnancies and higher risk of preterm delivery.[18] It also provides more evidence to contribute to delivery statistics reported from many African and Caribbean countries showing a shorter gestational period amongst their populations [19].  
The aim of comparing gestational lengths among ethnic groups in the Allegheny County cohort is to shed light on comparative costs and health outcomes for infants delivered at 37 weeks. There may be a significant number of black PTB deliveries at 37 weeks that result in full infant maturity and no additional medical care costs or adverse health outcomes. The difference between Caucasian and Black preterm births may not be as great from >34 weeks as current reports show [19]. More widespread studies of ethnic gestational lengths are highly needed as reported PTBs are used to determine local and national maternal health statistics, medical costs, and HEDIS scores for many insurers. Until more clarity is seen on this measurement, attention should be mainly focused on the very preterm pregnancies <32 weeks as these births bear the most NICU costs and adverse health outcomes [20]. In some studies, a consequential percentage of preterm births to African-American women are between 20 weeks and 34 weeks gestation, or nearly three times the percentage of premature births to Caucasian women [21]. In addition, African-American women were nearly four times as likely to deliver babies between 20 weeks and 28 weeks gestation than Caucasian women [21]. Clearly seen below in the figure, Black/African Americans have the most very preterm births in Allegheny County between 2014-2015. This is likely due to health disparities, prenatal care, and other risk factors besides genetic trends. 


[bookmark: _Toc460580339]Figure 3. Gestational Age of Preterm Deliveries

[bookmark: _Toc322954070]Table 3. Gestational Age at Delivery
	Gestational Week @ Delivery
	AMER INDIAN/ ALASKAN
	BLACK/AFRICAN AMER
	HAWAIIAN/PACIFIC IS
	OTHER/SYSTEM DEFAULT
	WHITE
	Grand Total

	17
	
	1
	
	
	
	1

	21
	
	1
	
	
	
	1

	22
	
	2
	1
	
	
	3

	23
	
	3
	
	
	
	3

	24
	
	5
	
	
	1
	6

	25
	
	4
	
	
	1
	5

	26
	
	6
	
	
	2
	8

	27
	
	2
	
	
	1
	3

	28
	
	3
	
	
	3
	6

	29
	
	5
	
	
	1
	6

	30
	
	3
	
	
	2
	5

	31
	
	5
	
	
	2
	7

	32
	 
	14
	 
	 
	6
	20

	33
	
	13
	
	1
	3
	17

	34
	
	22
	
	
	21
	43

	35
	1
	42
	
	
	23
	66

	36
	1
	57
	
	2
	52
	112

	37
	
	186
	3
	7
	110
	306

	Grand Total
	2
	374
	4
	10
	228
	618


Age is generally acknowledged as a large factor in determining likelihood of PTB. The three most utilized risk indicators for newly pregnant women are prior history of preterm delivery, smoking tobacco, and age. Typically the term multigravida or primagravida (multiple or first pregnancy at an elderly age) is used in claims for women pregnant over the age of 34. These women are then deemed at higher risk for PTB than normal. Very young ages >18 are also likewise classified at higher risk. Before analysis of this cohort was done, Gateway Health worked under the previous constitution that a large number of their preterm deliveries fell under one of the three standard, most seen characteristics of PTB. However, tables 3 and 4 show that out of the 618 women the most seen age bracket for PTB is 18-24 and 25-31, with 254 and 230 births respectively. The last birth statistics report for Allegheny County, conducted by the health department in 2013, showed overall birth rates highest among women aged 30-34 [22]. Smoking rates during pregnancy are highest among whites ages 20-24 [22] and claims for this behavior is still highly seen among premature births, refer to Tables 1 and 2. However, with a relatively high percentage of women receiving prenatal care, analysis is needed on the quality of prenatal care rather than the quantity. A more conclusive study on what health trends are linking the younger age bracket of women with premature deliveries can aid in developing new messaging or services to improve healthy pregnancies.  




[bookmark: _Toc460580340]Figure 4. Number of Women Delivering Preterm by Age 


[bookmark: _Toc460580341]Figure 5. Number of Women Delivering Preterm by Age Range 

[bookmark: _Toc447546979]Discussion and Recommendations
According to the March of Dimes 2015 Premature Report Card, Pennsylvania currently has a premature birth rate of 9.4%, falling short of the March of Dimes reduction goal of 8.1% [16]. Pennsylvania, along with 16 other states, holds a C grade and it is ranked 40 in its race and ethnicity disparity index for maternal and child health. The two major cities of PA, Philadelphia and Pittsburgh both received D grades further moving Pennsylvania down the rankings for maternal and child health [16]. Compared to the national goal of 8.1%, Pittsburgh had a premature birth rate of 10.4%. Overall Pennsylvania is currently ranked 50th in the United States for having a baby (counting the District of Columbia) [23]. The ranking takes into account budgetary costs maternal child care in the state, health outcomes, and baby friendly environment. As a result of PA’s poor performance, Allegheny County Health Department has made maternal and child health on of its top 5 health improvement goals in its 2015 Community Health Assessment [24]. Increasing prenatal care is the primary health intervention proven to aid in a healthy pregnancy. Insurers have made major efforts to develop incentive programs for new mothers to encourage early attendance and participation in all prenatal care requirements[footnoteRef:1]. However, the Allegheny Health Department also conducts annual reporting on birth statistics showing 89% in 2013 of all mothers in Allegheny County received prenatal care within the first trimester. 8.9% of women started prenatal care in 2nd trimester, 2% in third, and only .4% of mothers received no prenatal care [22]. Focus now needs to be redirected to quality of prenatal care and additional screening tools for identifying higher risk women of spontaneous, nulliparous preterm delivery.  [1:  Insurance companies have developed incentive programs not only to compete for member enrollment but also to encourage members to attend all prenatal appointments. For example; Gateway offers a Moms Matter program that a pregnant member can acquire a new stroller or baby play pen if all prenatal appointments are completed. UPMC and other insurance companies offer similar rewards programs. ] 

Alternative prenatal care options are now being considered to have positive results among Medicaid beneficiaries. Doula care in particular is associated with better birth outcomes among Medicaid women [25]. A doula is a trained professional who provides physical, emotional, and educational support to mothers before, during, and immediately after childbirth. Some insurance companies are including coverage of limited doula services in their Medicaid plans, but not all in Allegheny County are sure it’s cost effective. A preliminary study compared childbirth related outcomes for Medicaid recipients receiving doula care against outcomes from a national sample. Preterm birth rates were 6.1% amongst the doula care recipients and 7.3% in the national sample [26] suggesting a positive relation between doula care and lower rates of preterm delivery. Characteristics of women seeking doula services are lower socioeconomic status, more racially diverse, slightly older and had lower reports of gestational hypertension [25][26]. Women most likely to report that they wanted to utilize doula services but did not have access to this option are black, uninsured, or underinsured [25][26].  Doulas can be a new resource for women undergoing mental health issues or disorders, drug dependency, or lacking social support. Evidence suggests that the informal relationship between a doula and her patient increases encouragement and trust throughout the pregnancy, leading to increased self-efficacy by the mother [25]. Since there are no national standards on cost effectiveness of Doula services, it is up to insurance organizations to determine state-by-state costs savings for utilizing Doulas within their Medicaid population [26]. 
Along with consideration of alternative prenatal care, there are two low-cost screening tools used in prior studies that may help reduce the amount of preterm births. High blood pressure, claimed as gestational or transient hypertension, is consistently a leading reason for spontaneous delivery but it is also a common health developed seen in a vast number of pregnancies that deliver at a normal gestational week [8][9]. In a clinical study conducted by the Department of Pediatrics from the University of Iowa, predictive modeling for PTB was assessed from available clinical data and serum analytes [27]. Results concluded that serum screening markers were sufficient predictors of PTB even after controlling for maternal characteristics. Cholesterol at very low and high rates is associated with PTB, therefore testing for cholesterol during the first and second trimester may identify more women at risk for PTB and allow appropriate interventions to take place. The study collected serum measurements of pregnancy associated plasma protein (PAPP-A) and human chorionic gonadotropin (hCG) in the first trimester and estriol, AFP, inhibin A and hCG in the second trimester [27].  Relevant maternal information included education, ethnicity, race, smoking status, height, previous liver births, previous PTB, diabetes, pre-pregnancy hypertension and sexually transmitted diseases. Maternal serum was tested for the above analytes and an additional lipid panel included total cholesterol (TC), low-density lipoprotein (LDL), high-density lipoprotein (HDL) and triglycerides (TG) [27]. After statistical analysis the authors recorded “only first trimester cholesterol, as a continuous variable, showed a trend for association with PTB” [27]. The study identified that increased levels of cholesterol present in the first trimester of pregnancy, or a change in cholesterol measured between first and second trimesters, could be a strong indication of PTB. Since hypertension is a leading claim item seen in Tables 1 & 2, further consideration and research into serum screening tools could result in better reporting. However, limitations to the Iowan clinical study include the small sample size and demographics limit its generalizability, and there was no available validation set. However, the fact that this is a non-invasive, low-cost screening too merits its consideration for future studies and inclusion with other predictive measurements like cervical length [27][28]. 
Neither serum nor cervical measuring are widely used screening tools for predicting PTB [28][29]. However cervical length is increasingly noted as an accurate determining factor in early delivery. A population based prospective multicenter study involving 40,995 women in the UK utilized maternal factors and transvaginal sonographic measurement of cervical length to detect earlier rates of PTB [28].  Prior to the beginning of this trial, several small studies demonstrated that the risk of preterm delivery is inversely related to the length of the cervix. Combined data showed the detection rate for PTB (before 35 weeks) was 34% (false-positive rate of 5%) with a shorter cervix [28]. The UK based study decided to test preterm detection rates using three different methods; demographic characteristics and obstetric history, cervical measurement, and a combination of both obstetric history and cervical measurement. The objective was to predict PTB before 37 weeks and 32 weeks.  Results consisted of 5.7% preterm deliveries (2,244 of 39,284 cases) of which .6% (n=235) were before 32 weeks. Findings from the three detection methods showed using an integrated method, of both maternal factors and cervical length measuring, was substantially more successful than screening with each method alone [28]. Data measured a 38% detection rate for maternal factors, 55% for cervical length and 69% for combined testing [28]. According to Gateway Health, the most used detection method for high-risk pregnancies is noting maternal factors on the ONAF. It is unknown by the insurer if individual physicians measure cervix length and if so how widespread it is used. The UK based study is one of the largest samples to measure cervical length detection methods but there are many smaller studies claiming similar positive outcomes [29]. A 69% detection rate compared to 38% utilizing maternal factors alone is a very significant difference and warrants an extensive cost – effective analysis for possible implementation among Medicaid beneficiaries. The equipment and infrastructure needed for cervical length screening are already readily available in maternity units and can be easily conducted during a routine prenatal visit [28][29]. 

[bookmark: _Toc447546980]CONCLUSION
In this report, preliminary analysis shows possible underlying health trends amongst a cohort of Medicaid sponsored women who gave birth prematurely in 2014-2015. The report was conducted in order to shed light on certain health factors that could be affecting rates of PTB amongst Gateway female beneficiaries in Allegheny County. In addition these findings could potentially prompt continued analysis on why these factors are present and how to develop more targeted interventions. Hypertension and high blood pressure are continued factors of concern in preventing PTB. Mental disorders, drug dependency, and periodontal disease are also notable emerging health trends compared to past years within this population. The best recommendations thus far have promoted increased prenatal care and education. However, this paper proposes further research on two low cost screening tools, early cholesterol (serum) testing and measuring cervical length within the first trimester. Especially cervix length combined with maternal characteristics can help improve detection rates of PTB. While improving detection rates is a significant improvement in identifying PTB, quality of care could also be a risk factor in lowering PTB rates among Medicaid women. Doula care in particular is seeing more positive health outcomes and can be a viable, cost-effective supplement to services offered within Medicaid coverage. 
Lastly, the age range of PTB is younger than previously expected highlighting the need for targeted messaging and increased focus on access to care within these age groups. Better data collection and availability is overall needed to understand causes of spontaneous preterm delivery and underlying health trends. 











[bookmark: _Toc447546981][bookmark: _Toc106513536][bookmark: _Toc106717794]APPENDIX: SUPPLEMENTARY TABLES
[bookmark: _Toc322954071]Table 4. DX_3 Top Diagnoses
	Claims Description 
	# of Members 

	Mental Disorder 
	49

	Drug Depend
	19

	Opioid Depend
	0

	Fetal DAMG D/T Drugs
	4

	Tobacco Use 
	52

	Asthma 
	68

	Hypertension
	46

	Transient Hypertension
	17

	BEH Complication
	20

	Tox w Pre-exist 
	2

	Dental Disorder 
	5

	Obesity Comp 
	47



[bookmark: _Toc322954072]Table 5. DX_4 Top Diagnoses
	Claims Description 
	# of Members 

	Mental Disorder 
	55

	Drug Depend
	7

	Opioid Depend
	7

	Fetal DAMG D/T Drugs
	4

	Tobacco Use 
	54

	Asthma 
	50

	Hypertension
	26

	Transient Hypertension
	9

	BEH Complication
	15

	Tox w Pre-exist 
	1

	Dental Disorder 
	3

	Obesity Comp 
	37



[bookmark: _Toc322954073]Table 6. DX_5 Top Diagnoses
	Claims Description 
	# of Members 

	Mental Disorder 
	46

	Drug Depend
	6

	Opioid Depend
	8

	Fetal DAMG D/T Drugs
	1

	Tobacco Use 
	38

	Asthma 
	36

	Hypertension
	13

	Transient Hypertension
	4

	BEH Complication
	2

	Tox w Pre-exist 
	1

	Dental Disorder 
	0

	Obesity Comp 
	35
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