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1. Abbreviations 
 

AHA  American Hospital Association 
AHRQ  Agency for Healthcare Research and Quality 
APR DRG All Patients Refined Diagnosis Related Groups 
ASH  Annual Survey of Hospitals (Texas Edition) 
BDES  Texas Birth Defects Epidemiology and Surveillance 
BW  Birth weight 
CI  Confidence interval  
CPI   (Medical) Consumer Price Index 
CPT  Current Procedural Terminology  
CV  Coefficient of variation  
DSHS  Department of State Health Services 
ELBW  Extremely low birth weight <1000g 
FFS  Fee-for-service 
GA  Gestational age 
HHS  Texas Health and Human Services 
IOM  Institute of Medicine  
LB  Live birth  
LBW  Low birth weight, <2500g 
LPT  Late preterm newborn, 34-36 weeks  
MCO  Managed care organization  
MRI  Magnetic resonance imaging  
NICR  Neonatal Intensive Care Regions  
NICU  Neonatal intensive care unit  
PAC  Texas Perinatal Advisory Council 
RAC  Texas Regional Advisory Councils 
SCD  Special Care Days 
SDA  Service Delivery Area 
TCHMB Texas Collaborative for Healthy Mothers and Babies 
THA  Texas Hospital Association 
THCIC  Texas Health Care Information Collection  
TNP  Texas Neonatal Intensive Care Unit Project 
TPCSS  The Texas Perinatal Care Surveillance System  
TPQCC  Texas Perinatal Quality Care Collaborative 
VLBW  Very low birth weight <1500g 
VON  Vermont Oxford Network 
WIC  Special Supplemental Nutrition Program for Women, Infants, and Children 
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2. Executive Summary 
 
Neonatal intensive care has greatly reduced newborn mortality and morbidity across the United 
States, but many aspects of the quality, outcomes, and efficiency of this care remain 
incompletely documented and poorly understood.  In the past twenty years, Texas has 
witnessed high growth in neonatal intensive care unit (NICU) use and capacity.  A Texas Tribune 
article from March 20, 2011, reported that between 1998 and 2009, NICU beds increased by 
84% while births grew by 18%.  Previous studies have identified persistent regional and hospital 
variation in newborn care, while neonatal intensive care remains challenging and expensive to 
families and insurers.  Improving the value of care has been elusive, particularly as the recent 
growth in NICUs has primarily served newborns with low illness acuity. Depending simply on 
where they are born, newborns today face real differences in their care and outcomes that are 
not routinely publicly reported, while stakeholders (e.g. families, state Medicaid programs, and 
insurance plans) face wide variations in spending. 
 
The Texas NICU Project (TNP) is the first large-scale, population-based study of Medicaid-
insured newborns and neonatal intensive care in the world. Its analyses examine overall and 
regional variation in newborn care, specifically illness-adjusted (e.g. birth weight and other 
perinatal risk factors) use of intensive care for different newborn conditions and associated 
health outcomes. Patient and provider factors are also studied to reveal and explain the causes 
of variation, and to identify potential opportunities for improvement in care. 
 
Summary of Findings:   
Striking variation was observed in the care of Medicaid-insured newborns across regions and 
hospitals, with or without adjustment for differences in health risk.  This variation in rates in 
NICU services and imaging occurred in both high- and low-risk newborns.  Given these 
utilization differences, it is not surprising that program payments also varied across regions, 
even after controlling for differences in price and regional costs.  Preliminary analyses failed to 
find neither benefit nor harm in differences in NICU length of stay.  If confirmed for other types 
of care, there may be opportunities to reduce the intensity of care and payments, and increase 
the value of newborn care in the Texas Medicaid program. 
 
Notable Examples of Hospital Differences in Newborn Care: 
(Measures are adjusted for newborn health status indicators)  
 
In very low birth weight singleton newborns (<1500 grams), the average number of special care 
days (defined as an elevated level of care reported on a facility or professional medical claim) in 
the fifty largest hospitals ranged from 40.5 to 77.8 days.  In 24 of these hospitals, more than 
90% of special care days were billed at an intensive level, while in 9 hospitals less than 70% of 
these days were billed at this highest level.  The use of head MRIs to detect brain injuries and 
abnormalities varied from 4.5% to 68.6% of newborns. The median costs varied over two-fold 
across regions. 
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In late preterm singleton newborns (gestational age between 34-36 weeks), in the hundred 
largest hospitals the percent admitted to NICUs ranged from 11.7% to 48.0%, with an over 10-
fold difference in the average number of special care days. Depending on the hospital providing 
the newborn care, the number of chest and abdominal x-rays varied over 17-fold. The median 
costs differed by two-fold across regions. 
 
Conclusions and Recommendations:   
The TNP provides a detailed description of strikingly different practice styles and program 
payments across regions and hospitals in Texas for Medicaid-insured newborns.  Little of this 
variation could be explained by differences in illness risk or severity.  There are likely to be 
many causes of this variation — the availability of resources in the hospital and the community, 
weaknesses in the medical evidence for care options, differing interpretations by clinicians with 
regard to both research studies and practice guidelines, and the challenge of including family 
preferences in clinical decision-making. For Medicaid payments, difference in prices is also a 
factor.  From these analyses, the TNP makes the following recommendations: 
 

1. Establish the Texas Perinatal Care Surveillance System (TPCSS) 
Routine measurement of the newborn population health risk, and its associated 
patterns of utilization, outcomes, and payment will accelerate improvement and policy 
development for Texas Medicaid-insured newborns.  The TNP-developed datasets and 
cohorts provide the basis for a unique state-based perinatal surveillance system.  The 
inclusion of additional state datasets would enable an annual set of perinatal care and 
outcome measures.  A critical second of function of the TPCSS would be to facilitate 
clinical and policy-relevant analyses that help address important questions about the 
care of mothers and newborns in nine high priority areas: 

1. Update data and measures with 2015-17 data. 
2. Extend data for All-Payer perinatal care surveillance. 
3. Examine the association of inpatient care patterns and payments and outcomes.   
4. Evaluate the relationship of NICU volume and newborn outcomes. 
5. Assess geographic constraints and opportunities in Texas newborn care. 
6. Study the relationship of hospital characteristics and newborn care patterns, 
 payments and outcomes. 
7. Validate the TNP NICU definition. 
8. Analyze professional and hospital billing practices. 
9. Examine the clinical and economic outcomes of extreme prematurity. 

 
2. Develop the Texas Perinatal Quality Care Collaborative (TPQCC) 
Perinatal quality collaboratives of clinicians in many states have led to improvements in 
the care of mother and newborns.  In Texas, the Texas Collaborative for Healthy 
Mothers and Babies (TCHMB) is situated in the University of Texas System and currently 
has projects in breast feeding, labor induction, and increased access to reproductive 
healthcare.  The Texas Perinatal Advisory Council (PAC), created by House Bill 15 of the 
83rd Texas Legislature (Regular Session), develops and recommends criteria for 
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designating levels of hospital-based neonatal and maternal care. This legislation also 
includes a provision requiring hospitals to "regularly submit outcome and other data to 
[HHS] as required or requested." Regional Advisory Councils (RACs) have participated in 
the HHS PAC's NICU and Maternal Care Designation Programs, and have also been 
charged by the PAC with being the regional conduit to improve Texas perinatal care. The 
RAC's regional presence lends itself to clinician-initiated and led improvement projects, 
although additional funding and a wider participation by perinatal providers would be 
likely needed to affect the care provided to most newborns.  At an Austin meeting of the 
RACs in August 2018, attendees tentatively identified projects in the appropriate use of 
newborn diagnostic imaging and temperature control. 

 
The findings of the Texas Neonatal Intensive Care Unit Project come at an auspicious time for 
Texas physicians and hospitals who are already engaged in extensive efforts towards achieving 
the Triple Aims.  For newborn care, the participation of many Texas NICUs in the Vermont 
Oxford Network is a starting point that can be extended to newborns with a birthweight of 
greater than 1500 grams.  A better understanding of best practice with lower payments in the 
Medicaid population would benefit all newborns, including those with commercial insurance, 
thus improving the overall public health of these vulnerable Texans.  In the perinatal period, it 
could lead to higher survival, less morbidity, and less separation of newborns and families.  But, 
the benefits of high-quality perinatal care also extend into childhood and beyond to the full life 
course — lower medical costs and better lives.  These are aims that all Texans can agree on.  
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Figure 24. Adjusted percent of Special Care Days billed as intensive in late preterm singleton 
newborns, 100 highest NICU volume hospitals, Texas Medicaid, 2010-14. Each dot represents a 
single hospital.  
 
Figure 25. Standardized risk ratio of imaging procedures in late preterm singleton newborns, 
100 highest NICU volume hospitals (92 hospitals had reportable rates for abdominal films and 
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100 highest NICU volume hospitals, Texas Medicaid, 2010-14. 
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Figure 29.  Data, measures, and analysis to support perinatal care improvements. 
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4. Background 
4.1. The Problem: The need for better surveillance of newborn care 
Neonatal intensive care has greatly reduced newborn mortality and morbidity across the United 

States,1, 2 but many aspects of quality, outcomes, and efficiency of care remain incompletely 

documented and poorly understood.3-10  Previous studies have identified persistent regional 

and hospital variation in newborn care, while neonatal intensive care remains challenging and 

expensive to families and insurers.11-13  Improving the value of care has been elusive,14, 15 

particularly as recent growth in Neonatal Intensive Care Units (NICU) has served primarily 

newborns with low illness acuity.16 Depending simply on where they are born, newborns today 

face real differences in their care and outcomes that are not publicly reported, while 

stakeholders (e.g. families, state Medicaid programs, and insurance plans) face wide variations 

in spending. 

 

Since its origin in the 1960s, neonatal intensive care has developed into a mature and widely 

available clinical service while undergoing robust growth in NICU beds and clinicians.17  Texas 

has shared in the high growth rate of NICU care. An unpublished Texas Health and Human 

Services study reported that between 1998 and 2009, NICU beds in Texas increased by 84% 

while births grew by only 18%. In a related 2011 Texas Tribune article, one legislator 

commented, “We don’t want to reduce services, but we need to combat inefficient, 

unnecessary use.”18  

 

Of particular concern is the misalignment of growth in NICUs with perinatal risk. Currently, 

availability of neonatologists and NICU beds vary markedly across U.S. regions, but higher 

numbers are not found where newborn needs are greater.19, 20 This disconnect between 

resources and health risk raises questions about whether newborns receive the intensive care 

that they need while avoiding care that could be better provided in more family-centered and 

lower cost settings closer to home. While once providing care primarily to the most severely ill 

newborns, increases in NICU capacity now allow for the admission of less ill newborns, with 

normal birth weight newborns representing the majority of NICU admissions.16 Research into 

the value of care has lagged with most studies focusing on care within a NICU episode and 
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usually for newborns weighing less than 1500 grams.21  These analyses and the associated 

improvement efforts, particularly through the Vermont-Oxford Network, have led to better 

outcomes for the most premature newborns, but the care of neonates with birth weights 

greater than 1500 grams or those not admitted to NICUs have received much less attention.  

Notably, when variation in neonatal intensive care services has been observed, there is little 

research that investigates its causes or links the differences in medical care to infant outcomes. 

The limited research that is available suggest the variation in care represents a mixture of 

underuse and overuse, with opportunities to improve outcomes at lower costs.  

As neonatal intensive care services expand, analysis of the care provided has become more 

urgent.  For very sick newborns, the benefits of NICUs clearly outweigh risks. Those with less 

severe illnesses have less to gain from intensive care, while still exposed to the “risks” of 

hospital settings designed primarily for critical care. For example, NICUs are often bright noisy 

environments, while sleep patterns and neurodevelopment depend on quiet and dim lights, 

particularly at night.  Despite the best efforts of doctors and nurses, interactions between the 

newborn and mother are affected, impairing maternal-newborn bonding and breast feeding, 

potentially leading to alterations in newborn development and the risk of depression for 

mothers.22-24  Hospital-acquired infections are also more likely (including related antibiotic use), 

as are more frequent blood and imaging tests.25-27  Neonatologists are increasingly concerned 

about balancing these potential harms against possible benefits in late preterm and mildly ill 

newborns. Identifying overuse could decrease potential harms, reduce unnecessary spending, 

allow for earlier discharge home, and improve outcomes and costs for newborns and their 

families. 

Concerns about the varying effectiveness of NICU care for different cohorts of newborns, 

including those with low-risk, are joined by questions about the high expenditures.  The care of 

extremely premature newborns is understandably expensive.  Clinicians, economists, and 

ethicists have debated for more than three decades about the balance between outcomes and 

payments for these newborns' care.28, 29 Much less effort has been directed at measuring 
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payments in low-risk newborns and understanding why expenditures for both high- and low-

risk newborns differ so much across hospitals.30  

A few studies have described spending on newborn care by birthweight and gestational age 

and estimated service-specific costs, but there are still many unanswered questions on what 

drives spending on newborn care and whether we are allocating it in the most efficient way.31, 

32  Though there is little doubt very low birth weight and preterm newborns benefit significantly 

from intensive care, studies showing that recent expansion in NICU availability have also found 

its misalignment with the newborn population most likely to benefit.16 This study shows that 

over 80% of all spending in newborn care is for those who received intensive care. However, 

the vast majority of newborns who are admitted into a NICU are not low birth weight but 

normal birth weight newborns. Often it is within this gray area where we find most variation in 

practices. Understanding whether dedicated NICU resources are being allocated to newborns in 

greatest need — those who would benefit most from this type of care — is essential.  

 

4.2. The Opportunity: Achieving the Triple Aims with the guidance of population-based 
newborn analysis  

The Triple Aims – better care, better health, and lower costs – provides a useful framework for 

understanding opportunities to improve newborn care.33-35  Better care can be understood as 

both high technical quality, and better patient and family experiences. Better care links to both 

better health and lower costs.  Higher quality is associated with better health -- higher survival, 

fewer adverse events, and improved short and long-term outcomes.  Providing the right care at 

the right place at the right time limits waste and lowers costs.14, 15  Joined with better 

outcomes, efficient care is the basis of high value care. 

How does analysis of health care data help achieve these aims?  Descriptions and investigation 

of Texas regional and hospital variation provides rich information about how newborn care, 

particularly neonatal intensive care, is delivered by different hospitals and payers. That is, 

geographic analysis by service areas can reveal practice styles of within area hospitals and 

physician groups. Greater provider specificity can be achieved using measurement at the 
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hospital level (although reported without hospital identification), linked to the responsible 

health care system, the most important locus for care improvement. In turn, these findings can 

raise questions about the reasonableness of current practice patterns, stimulating provider 

engagement, as well as public discussion. The measures can also show what is attainable, in 

quality and efficiency, and can offer benchmarks to guide clinical improvement and public 

policies. The findings also generate ideas regarding the causes and effects of the variations, and 

the data can then be used to test hypotheses. Finally, the measurement set could be used to 

develop the public reporting of performance measures, which accelerates the pace of 

improvement.36  

The same desired advances in technology and care that have allowed for improved survival of 

the very ill newborns are associated with substantial increases in medical costs20.  In California, 

VLBW represented less than 1% of all births but accounted for 36% of total infant hospital 

payments.31 While the sickest newborns (e.g. extremely premature) have the highest payments, 

the higher frequency of moderately low birth weight and premature infants receiving intensive 

care means that a significant proportion of overall spending is attributed to a less severely ill 

newborn population.5  Understanding variation in Texas Medicaid practices and outcomes 

across both high and low-risk newborns will help clinicians, health systems, the Texas HHS 

Perinatal Advisory Council, and other partners and policy makers identify opportunities for 

higher value and better care for some of the most vulnerable Texans (high-risk mothers and 

premature infants). In the end, The Texas NICU Project (TNP) is designed to address the need 

for better surveillance, and to engage with the opportunity of the Triple Aim. 

  



 

 16 

5. Project Aims 
This is the first large scale population-based study of Medicaid-insured newborns and neonatal 

intensive care in the world. The analyses examine overall and regional variation in newborn 

care, specifically illness-adjusted (e.g. birth weight and other perinatal risk factors) use of 

intensive care for different newborn conditions and associated health outcomes. Patient and 

provider factors are also studied to reveal and explain the causes of variation and to identify 

potential opportunities for improvement in care. The project’s specific aims are: 

 

1. To measure the risk-adjusted probability of newborn discharges (Levels II, III, and IV) 

across neonatal intensive care regions; 

2. For those newborns admitted to Level II, III, and IV units, to measure regional and 

hospital variation in risk-adjusted utilization of NICU services (e.g. length of stay, level of 

care, imaging, allowed charges) and outcomes including inpatient mortality, post-

discharge readmissions, and ER use; and 

3. To collaborate with Texas state health agencies and health care providers to develop a 

sustainable system of monitoring the care, outcomes, and costs of medical services for 

Medicaid insured newborns.  

 

6. Overview of Study Methods 
The project applied standard methods of epidemiology, small area analysis, and health 

economics to analyze data from four sources: 1) Medicaid enrollment files, 2) Medicaid facility 

and professional claims/encounters for newborns and, when available and linkable, their 

mothers, 3) natality files, and 4) infant mortality files. In the past three years, these data 

sources have been successfully linked, relevant newborn cohorts have been defined, and 

measure definitions have been developed, tested, and implemented resulting in health risk-

adjusted utilization rates by regions and hospitals.  

 



 

 17 

6.1. The study population and cohorts 
This study examined Texas Medicaid-insured newborns born during the calendar years 2010 – 

2014. Six study cohorts were developed for the investigation of medical and surgical care in 

newborns of varying illness levels as estimated by predicted 27-day mortality. Cohort 

definitions were based on information from the natality file (i.e. birth certificate) and newborn 

Medicaid utilization data. (Also see Appendix C). The counts of cohort members are presented 

in Table 1. 

Table 1. Counts of Texas Medicaid newborn cohorts, by year. 

 

Note: Newborns may be assigned to more than one cohort.  

 

6.2. Neonatal Intensive Care Regions (NICRs) 
The study defined and evaluated health service areas reflecting geographic markets for 

neonatal intensive care utilization using small area analysis methods.37 The definitional process 

used Texas Medicaid utilization data from calendar years 2011 to 2013 to identify newborns 

with non-routine medical care (referred to as NICU care for assignment purposes) as indicated 

by facility claims. (see Appendix D) 

 

Texas counties were assigned to Neonatal Intensive Care Regions by cross-tabulating the county 

of residence of the NICU-admitted newborn with the hospital county of NICU admission. From 

this “patient origin matrix,” each residence county was assigned to the NICU county where the 

highest percent of NICU admissions occurred. For example, 64% of Montgomery County’s 

Year

Cohort 1
All live 

births, ≥400g

Cohort 2
Live 

Singletons

Cohort 3
Singleton, 
<1500 g

Cohort 4
Singleton, 

<1000g

Cohort 5
Singleton, 

late-preterm

Cohort 6
Singleton, 

not 
premature

2010 214,912 209,395 2,628 1,245 15,534 188,215
2011 223,157 217,384 2,547 1,233 15,683 196,298
2012 230,024 224,123 2,641 1,250 15,587 202,963
2013 231,225 224,971 2,381 1,091 15,531 204,153
2014 234,123 227,892 2,629 1,220 15,678 206,642

2010-2014 1,133,441 1,103,765 12,826 6,039 78,013 998,271

Texas Medicaid Newborn Cohort Counts (2010-2014)
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newborns with a NICU admission were admitted to facilities in Houston, Harris County, thus 

Montgomery was assigned to the Houston NICU region. Counties with low numbers of 

newborns (< 5) were placed with adjacent counties to create contiguous regions.  In order to 

ensure adequate patient numbers and comparability among regions, each region was required 

to have a minimum number of 500 NICU-admitted newborns over the period of 2011 to 2013 

and a localization index of >= 70%. A region’s localization index was calculated as the 

percentage of resident newborns from that region who were admitted to a NICU within that 

same region.  Regions were also required to have at least two NICU facilities, with at least one a 

Level III or Level IV facility, using the 2015 hospital reported NICU levels from the Texas 

American Hospital Association Survey.  

 

This process resulted in 21 Neonatal Intensive Care Regions (NICR) that varied in the number of 

counties from one (Denton) to 31 (San Antonio) (Figure 1).  The total number of NICU admitted 

newborns varied from 619 (College Station) to 31,262 (Houston). Six regions had only two 

NICUs, while Houston had 32.  The localization index varied from 74% for Abilene and 

Beaumont to 99% for Houston, indicating that a relatively high proportion of newborns 

received intensive care from within region NICUs.  
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Figure 1. Texas Medicaid Neonatal Intensive Care Regions  
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6.3. Hospitals 
Newborns were also assigned to the hospital where they received the majority of their 

inpatient days during their newborn inpatient admission.  The hospital level findings in this 

report are limited to the 100 highest Texas NICU volume hospitals, defined as the hospitals with 

the highest number of assigned newborns by cohort.  Because hospitals care for different types 

of newborns, the “largest” hospitals in one cohort differs somewhat from the “largest” 

hospitals in the other cohorts. 

 

6.4. Risk adjustment overview 
Perinatal risk differs across regions, and hospitals provide care for newborns with varying 

problems and severity.  Therefore, measures that intend to reveal the performance of health 

care systems caring for newborns must be adjusted to account for these differences.   

 

While risk adjustment is implemented in most studies of medical care utilization, often the 

available patient attributes are incomplete or suffer from measurement bias.  In contrast, 

perinatal data from vital records and medical claims are uniquely suited for adjusting newborn 

utilization rates to “factor out” patient differences. The primary source of newborn risk 

information used in this study is the Texas natality file, which includes the characteristics of the 

newborn mother (e.g. age, race, ethnicity, education level, health status) and the newborn at 

birth before the initiation of medical care (e.g. gestational age, birth weight, sex, multiple 

gestation, congenital anomalies). Relevant maternal Medicaid claims diagnoses, and 

procedures are also incorporated.  Together, these characteristics are linked to newborn 

Medicaid enrollment records and claims/encounters.  The risk adjustment regression model 

predicted 27-day mortality as the primary measure of health status at the time of birth. Multi-

variable models were developed for each cohort to estimate each newborn’s risk of death.  The 

concordance of estimated risk and actual risk was very high.  This newborn risk factor was then 

used in subsequent statistical models that included variables to indicate major procedures and 

diagnose from claims/encounters to calculate utilization rates adjusted for newborn health risk. 

(Appendix C) 
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6.5. Measuring Costs and Care 
For the cost analysis, we undertook a payer perspective. Specifically, we consider Medicaid and 

Medicaid Managed Care Organizations (MCOs) payments for services. Given the nature of the 

available data, this report focuses on direct payments for services and was unable to account 

for supplemental and / or lump sum provider payments, such as disproportionate share 

payments.  

  

We limited the analysis to newborns with a birth weight of at least 400 grams, who had a 

Medicaid enrollment record in the month of birth and had a hospital facility claim starting from 

the date of birth allowing one day window prior to birth and two days after birth. Spending was 

estimated by summing facility and professional paid amounts relevant to newborn hospital 

stay, including between-hospital transfers until first discharge to home or death. All dollar 

amounts were adjusted to 2014 dollars using the Medical Consumer Price Index (CPI).  

 

Estimates are reported according to birth weight and gestational age category.  

• <750g, 750-999g, 1000-1499g, 1500-1999g, 2000-2499g, 2500-4000g, >4000g 

• All <1000g (Extremely Low Birth Weight), all <1500g (Very Low Birth Weight), and all 

<2500g (Low Birth Weight).  

• <24wk, 24-27wk, 28-31wk (very preterm), 32-36wk (late preterm), 37-38wk (early 

term), 39-40wk (full term), 41wk (late term), >=42wk (post term) 

• All <28wk (extremely preterm), all <32wk, all <37wk (preterm), and all 37-41wk (term). 

 

To examine spending variation per newborn stay across NICRs, we created indices comparing 

NICR means to state means for spending, price, and quantity using 2014 data. The spending 

index is computed by dividing NICR mean newborn care spending by state mean newborn care 

spending. Values above 1 indicate higher spending than state average spending. The price index 

compares actual spending in NICR to hypothetical spending for that region. Hypothetical 

spending is what the actual level of regional spending would have been if the state average paid 

prices had been used per service unit. Values above 1 indicate that prices for newborn stays are 

higher than state average prices. Hypothetical spending, which represents quantity of services, 



 

 22 

is computed by replacing actual prices with the state average paid prices for each APR-DRG and 

CPT/HCPCS.  

 

To identify drivers of spending variation, we decomposed spending variation into service 

categories (professional and facility) and then again into each component of variations - input 

price, adjusted price, health status and adjusted quantity using the weighted variance-

covariance matrix following the methods in White (2012) and Franzini et al. (2014)38, 39. Details 

on the decomposition method and extended results are available in Appendix A. 
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7. Summary of findings 
Striking variation was observed in the care of Medicaid-insured newborns across regions and 

hospitals, with or without adjustment for differences in health risk.  This variation in rates in 

NICU services and imaging occurred in both high and low risk cohorts.  Given these utilization 

differences, it is not surprising that program payments also varied across regions, even after 

controlling for differences in price and regional costs.  Preliminary analyses failed to find either 

benefit or harm in differences in NICU length of stay.  If confirmed for other aspects of care, 

there may be opportunities to reduce the intensity of care and payments and increase the 

value of newborn care in the Texas Medicaid program.  

 

7.1. NICU Admissions 
Overall 11.6% of all Texas Medicaid newborns (≥400 grams) were admitted to neonatal 

intensive care units (NICU). Across Neonatal Intensive Care Regions (NICRs), the unadjusted 

percent of newborns admitted to NICUs ranged from 7.5% in Lubbock to 17.2% in El Paso.  

Regions with low adjusted percents (see Appendix C for risk adjustment methods) included 

Lubbock (7.5%), College Station (8.0%), Odessa (8.2%), and Dallas (8.8%).  Regions with high 

adjusted rates included El Paso (17.2%), Victoria (13.0%), San Antonio (13.0%), and Beaumont 

(11.9%).  

 

7.2. Special Care Days per Newborn 
On average, the number of special care days (SCD) per all newborns was 2.0.  SCDs per 

newborn varied markedly across regions for both adjusted and unadjusted rates.  The 

unadjusted number of SCD per newborn ranged from 1.2 in Denton to 2.7 in San Antonio.  After 

adjusting for regional differences in newborns’ health status, low rates were present in Denton 

(1.6 per newborn), Beaumont (1.8), Corpus Christi (1.9), and Victoria (1.9). Regions with high 

adjusted rates included Longview (2.7), Laredo (2.7), San Antonio (2.6), and Odessa (2.6).  

 

Both hospitals and physicians classify each day of newborn care as routine, intermediate, or 

intensive on Medicaid claims/encounters using Revenue and CPT codes.  (Note that the exact 

terminology used in billing codes regarding level of care may differ).  Higher levels of care are 
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usually associated with higher payments from Medicaid.  The overall percent of SCDs billed as 

intensive days for Texas Medicaid newborns was 67.3% but varied across regions.  The 

unadjusted percent of SCDs billed as intensive ranged from 37.5% in Corpus Christi to 89.8% in 

Laredo.  Adjustment for differences in newborn characteristics made little difference in the 

degree of regional variation.  

 

The adjusted percent billed as intensive were particularly low in Corpus Christi (36.6%), Victoria 

(55.4%), Odessa (55.5%), and McAllen (55.5%). The highest adjusted rates were found in Laredo 

(91.5%), Amarillo (82.2%), College Station (80.0%), and Denton (78.3%).  

 

7.3. The Use of Diagnostic Imaging 
Overall, newborns received an average of 49 chest films, 22 abdominal films, and 6.13 head 

ultrasounds per 100 newborns. 6.4 newborns out of 100 received at least one head MRI. After 

adjusting for population differences, there remained a particularly high degree of variation in 

imaging.  For example, for chest films the rate ranged from 26 per 100 newborns (Denton) to 83 

per 100 newborns (San Antonio). For abdominal films the rate ranged from 16 per 100 

newborns (Abilene) to 63 per 100 newborns (San Antonio). (See Appendix B) 

 

7.4. Newborn Spending: Overall, by Service Category, Payer Type, BW and GA 
Based on our cohort definition, on average Medicaid spent over $1 billion dollars per year on 

newborn care, with 85% of the spending for facility services. Total dollars spent varied slightly 

through years with no clear trend. Mean spending per newborn stay was $5,491 (SD $35,144) 

and has been decreasing except for the most recent year. Median spending per newborn stay 

was $696 and showed decreasing trends as well (Table 2). 
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Table 2. Spending in Newborn Care for All Live Births (≥ 400 grams) by Year and Service Type, 
Texas Medicaid CYs 2010-2014. 

 
 

Despite high managed care penetration rate for children, about 40% of newborns were enrolled 

in Medicaid fee for service (FFS) in 2014 during their newborn hospital stay. Mean spending for 

newborns enrolled in an MCO was 25% higher than those enrolled in Fee for Service (FFS) but 

differences decreased over the study time period (Appendix A). As mentioned this difference in 

spending is only reflective of the spending amount for the birth episode. 

 

Table 3 presents newborn care spending by birth weight and gestational age categories. Mean 

spending for Very Low Birth Weight (VLBW) (<1500g) and Low Birth Weight (LBW) (<2500g) 

newborns were $133,728 and $36,182, respectively. Overall VLBW newborns accounted for 

1.5% of births but 36.8% of spending, whereas LBW accounted for 7.8% of births but 24.7% of 

spending. Newborns with normal birth weight accounted for 85.1% of births and show the 

lowest mean spending and daily spending ($669 and $558).  

 

Spending for extremely preterm (<28wk) births accounted for 22.8% of spending but 

represented only 0.7% of births. Late preterm births (32-36wk) had an almost 5 times higher 

spending mean than early term (37-38wk) births.  

 

Year Newborns 
Facility Services 

Spending

Professional 
Services 

Spending Total Spending

Median Spending
(per newborn 

stay)

Mean Spending
(per newborn 

stay)

SD
(per newborn 

stay)
2010 182,957 $1,023,160,116 $168,130,515 $1,191,290,631 $729 $6,511 $40,216
2011 175,656 $833,691,126 $151,975,945 $985,667,070 $738 $5,611 $33,889
2012 199,984 $905,016,479 $165,002,890 $1,070,019,370 $699 $5,351 $33,996
2013 201,151 $834,652,246 $158,781,348 $993,433,594 $656 $4,939 $33,278
2014 205,453 $890,153,286 $169,471,375 $1,059,624,661 $637 $5,158 $34,202
Total 965,201 $4,486,673,253 $813,362,073 $5,300,035,325 $696 $5,491 $35,144
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Table 3. Spending in Newborn Care for All Live Births (≥ 400 grams) by Birth Weight and 
Gestational Age, Texas Medicaid CYs2010-2014. 

  
 

7.4.1. Newborn Spending: NICU 
Spending for the 129,751 newborns with NICU admission totaled an estimated $4.5 billion for 5 

years and was $916 million in 2014. Median and mean spending for those newborns with NICU 

admission were $8,758 and $34,935, respectively and decreased over the study years 

(Appendix A and Table 3). 

 

Figure 3 shows that newborns who received NICU care accounted for 13.4% of births in our 

cohort but represented 85.4% of total spending, making special care the most significant driver 

of newborn care spending. This proportion was constant throughout the study period.  

Median Mean SD
Mean 
Daily SD

Birth weight, g
<750 0.3% 12.1% 144,382 203,515 240,281 5,608 14,751
750-999 0.3% 10.7% 130,624 172,976 170,518 3,823 11,610
1000-1499 0.8% 14.0% 64,603 91,037 104,192 2,146 4,220
1500-1999 1.9% 12.4% 19,896 35,862 66,793 1,600 3,202
2000-2499 5.9% 12.3% 2,953 11,415 39,314 1,126 2,084
2500-4000 85.1% 35.8% 669 2,293 18,582 558 913
4000+ 5.6% 2.7% 732 2,614 16,613 595 889
All<1000 0.7% 22.8% 135,235 187,999 208,329 4,701 13,277
All<1500 1.5% 36.8% 84,237 133,728 165,831 3,271 9,444
All<2500 9.3% 61.5% 7,910 36,182 90,949 1,569 4,458

Gestational age, wk
<24 0.1% 3.5% 25,030 146,878 238,437 5,831 8,998
24-27 0.6% 19.3% 139,789 190,817 196,502 4,159 12,906
28-31 1.1% 16.5% 56,287 80,205 103,206 2,041 5,161
32-36 9.6% 25.5% 4,528 14,430 40,989 1,260 2,424
37-38 29.8% 15.0% 684 2,749 20,463 583 978
39-40 54.2% 18.4% 661 1,852 17,797 518 752
41 4.0% 1.5% 688 2,047 16,129 536 782
>=42 0.6% 0.2% 697 2,342 15,059 573 914
All<28 0.7% 22.8% 131,019 182,435 205,870 4,478 12,274
All<32 1.8% 39.3% 70,747 118,922 158,512 2,964 8,660
All<37 11.5% 64.8% 6,164 30,884 82,587 1,529 4,141
All 37-41 88.0% 34.9% 669 2,164 18,678 541 837

% of 
newborns

% of total 
spending

Spending ($2014)



 

 27 

Figure 3. Spending for All Live Births (≥ 400 grams) with/without NICU admission, Texas 
Medicaid, CYs 2010-14. 

 
 

As expected, given most of these newborns received some type of special care, preterm and 

<2,500 grams births accounted for high percentage of cases who received NICU care. Of all 

spending on special care, 70% was related to LBW, VLBW and ELBW care. However, it should be 

noted that over 50% of all newborns who received NICU care were > 2,500 grams. In average, 

these newborns were less expensive, but given the high number, they still represented 30% of 

NICU spending (approximately $275 Million in 2014).  A similar distribution was found when the 

analysis was done using gestational age categories. (Figure 4). 
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Figure 4. Spending for All Live Births (≥ 400 grams) with NICU admission by Birth Weight and 
Gestational Age, Texas Medicaid CYs 2010-2014. 

 
 Note: Percentages may not add up to 100% as they are rounded to the nearest percent. 

 

7.4.2. Newborn Spending: Variations across NICU Regions 
We identified considerable variation in spending across NICRs. Figure 5 shows geographic 

variation in spending as well as price and quantity variation across the state of Texas. The NICR 

spending indexes ranged from 0.48 to 1.70, which shows there were regions spending almost 

50% less than the state average and others up to 70% more than the state average.  Price and 

quantity indexes showed significant variation as well, with price indexes ranging from 0.70 to 

1.28 and quantity indexes from 0.59 to 1.51. In general, most regions with high spending 

indexes had high price and utilization indexes as well. Similarly, low spending regions tended to 

have low price and utilization indexes. But there were several regions where either price or 

quantity was driving higher spending. For example, in some regions like the Houston NICR, 

prices drove higher spending than state average, and in others, like the El Paso or San Antonio 

NICRs, spending was mostly driven by higher utilization.   
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Further, the price index was adjusted for local input prices and the quantity index was adjusted 

to account for differences in neonatal health risk for service category and overall. After 

adjusting price for input prices and quantity for health risk, observed differences among regions 

were still considerable, with indexes ranging from 0.74 to 1.26 for adjusted prices and from 

0.76 to 1.27 for adjusted quantity. These results are available in Appendix A. 
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Figure 5. Newborn care overall spending, price and quantity variation across the state of Texas: 
NICRs ratio to the state mean, Medicaid, CY 2014.   
           Spending                             Price             Quantity 

 
 

 
 
Note: NICR indicates 21 Neonatal Intensive Care Regions in Texas. a Spending index is computed by 
dividing NICR mean newborn care spending by state mean newborn care spending. Values above 1 mean 
higher spending than state average spending. b Price index compares actual spending in NICR to 
hypothetical spending, which are paid state average prices per each service unit. Values above 1 mean 
that prices for newborn stays are higher than state average prices. c Quantity index is computed by 
comparing the quantity in each NICR with state average quantity. 

1.07 to 1.71 (5)
0.85 to < 1.07 (5)
0.68 to < 0.85 (5)
0.47 to < 0.68 (6)

1 .06 to 1.28 (5)
0 .96 to < 1.06 (5)
0 .83 to < 0.96 (5)
0 .70 to < 0.83 (6)

1.11 to 1.51 (5)
0.95 to < 1.11 (5)
0.83 to < 0.95 (5)
0.59 to < 0.83 (6)

NICR 
Number NICR Name Spendinga Priceb Quantityc

1 Abilene 0.7 0.96 0.73
2 Amarillo 1.07 0.96 1.11
3 Austin 1.7 1.28 1.33
4 Beaumont 0.86 0.83 1.04
5 Brownsville 0.79 0.92 0.86
6 College Station 0.57 0.96 0.59
7 Corpus Christi 1.62 1.17 1.38
8 Dallas 0.85 0.88 0.97
9 Denton 0.62 0.85 0.73
10 El Paso 1.61 1.07 1.51
11 Fort Worth 0.95 1.02 0.93
12 Houston 1.06 1.11 0.95
13 Laredo 0.48 0.78 0.62
14 Longview 0.68 0.78 0.87
15 Lubbock 1.03 0.99 1.03
16 McAllen 0.59 0.7 0.83
17 Odessa 0.72 0.77 0.94
18 San Antonio 1.43 1.07 1.34
19 Temple 0.81 0.8 1.02
20 Tyler 0.56 0.77 0.73
21 Victoria 0.57 0.86 0.66
- Texas 1 1 1



 

 31 

The adjusted analysis of the specific drivers of spending variation across regions showed that 

spending on facility services were the highest driver, and in particular, differences in facility 

prices explained a considerable proportion of the spending differences (40%).  In contrast, 

differences in professional prices played a minimal role in explaining variation. Variation in 

quantity or volume of services explained almost 30% of the spending variation (professional + 

facility) and differences in health status a similar proportion. (See Figure 6)  

 

Figure 6.  Decomposition of newborn spending variation: Proportion of variation due to prices, 
quantity and health risk by categories, Medicaid CY 2014 

 
Note: We computed the coefficients of variation (CV, standard deviation divided by the mean) to measure variation 
by 21 Neonatal Intensive Care Regions in Texas for spending per newborn stay. The shares of spending variation 
show in each service category and attributable to each component of variations - input price, adjusted price, health 
status and adjusted quantity.  
 
7.4.3. How is newborn care reimbursed by Medicaid? 
Our study revealed that while managed care plays a significant role in Medicaid newborn care, 

approximately 40% of newborn care episodes in 2014 were still paid directly by Medicaid fee 

for service (FFS) plan. This FFS proportion is significantly higher than the FFS proportions in 

domains of care for adults or older children.  

   

3.6%

40.4%

24.3%

22.3%
0.0%
0.1%4.4%

4.9%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Share of Variance by Contr ibuting Component

Professional Adjusted Quantity

Professional Health Risk

Professional Adjusted Price

Professional Input Price

Facility  Adjusted Quantity

Facility  Health Risk

Facility  Adjusted Price

Facility  Input Price



 

 32 

The data analysis and conversations with HHSC personnel reflected a system in which most 

inpatient admissions are paid through All Patients Refined Diagnostic Related Group (APR-DRG) 

methods. Existing regulation in the Texas Administrative Code (Title 1, Part 15, Chapter 355) 

sets payment methodology as well as formulas to estimate standard dollar amounts used to 

calculate the reimbursement rates for specific DRGs. This code also establishes exceptions and 

different standard dollars amounts for selected hospital types (children’s, rural, etc). There is 

also specification for add-on amounts that can be assigned by hospitals characteristics, such as 

teaching hospitals or children’s hospitals.  

 

Although MCOs are not required to follow this specific ruling in their own contracting with 

providers, we found little differences in MCO payment methods and usually found that their 

reimbursement rates varied across providers similarly to those of Medicaid FFS, following 

differences in hospital characteristics. This might explain the significant role price variation 

plays in understanding overall spending variation among the newborn population. We found 

little variation in physician payment rates. Medicaid pays for physician services based on a fee 

schedule, which may explain in part why this is so.  
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8. The care of high-risk newborns (very low birth weight singleton newborns; VLBW) 
Almost all very low birth weight newborns (<1500 grams) require neonatal intensive care for 

respiratory, temperature, and feeding support, and are at a heighten risk of mortality and 

complications.  Many Texas NICUs currently participate in the Vermont-Oxford Network, a data 

and quality improvement collaborative that focuses on care improvement of these high-risk 

patients.21  

 

The Texas NICU Project (TNP) has developed several measures of technical quality and 

utilization for Medicaid-insured VLBW newborns – the percent of VLBW newborns born in a 

hospital with NICU delivering advanced care (Level III/IV), the number of Special Care Days 

(SCD), and use of diagnostic imaging. 

 

8.1. Technical quality in the care of high-risk newborns 
High technical quality of medical services is identified as care with good scientific evidence of 

improved health outcomes.  The Agency for Healthcare Research and Quality describes quality 

measures as follows:   

“Quality measurements typically focus on structures or processes of care that have a 
demonstrated relationship to positive health outcomes and are under the control of the 
health care system. Technically, AHRQ defines a quality measure as a mechanism to assign a 
quantity to quality of care by comparison to a criterion. Health care quality measurement 
for children is the process of using a scientifically sound tool to assess the extent to which 
children are receiving quality health care in any of the IOM quality domains.”40 

 
Accredited technical quality measures are limited in perinatal care6 and some measures require 

clinical data that are not available in the TPN dataset.  In this project, we calculated an 

accredited technical quality measure at prototype – the percent of VLBW newborns born in a 

hospital with a Level III/IV NICU.  Multiple studies have shown that identification of maternal 

risk for premature delivery, and then delivery in a hospital with an advanced care NICU is 

associated with lower mortality and morbidity.41, 42  Achieving a national rate of 83% of VLBW 

deliveries at Level III/IV hospitals is a Healthy People 2020 goal.43  
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The measures presented below are for the period 2010-14, and use the hospital-reported NICU 

level from the 2015 DSHS/AHA/THA Annual Survey of Hospitals.  NICU levels from the 2018 

designation process will differ.  Recalculating these measures with current NICU levels and 

maternal delivery location will lead to different results. 

 

During the period 2010-14, 86% of Texas Medicaid-insured VLBW newborns were delivered in 

Level III/IV hospitals, exceeding the national goal of 83%.  Regions with high rates were Laredo 

(98%), Denton (97%), and El Paso (95%) and regions with low rates were Abilene (55%), Dallas 

(73%), and Longview (80%). 

 

8.2. Regional variation in utilization and costs are not explained by health differences  
8.2.1. Variation in Utilization by Neonatal Intensive Care Regions (NICR) 
8.2.1.1. Special Care Days (SCD) per Newborn 
VLBW newborns require long duration of medical care before they are ready to go home.  On 

average, each VLBW newborn received 58.3 days of special care.  The number of SCDs varied 

across NICRs, and this variation was not appreciably lower after adjusting for differences in 

newborn risk.  Crude rates ranged from 49.1 days per newborn (Victoria) to 71.6 days per 

newborn (Austin). NICRs with low adjusted rates included El Paso (48.1 days per newborn), 

Victoria (50.2 days), Corpus Christi (51.5 days), and Houston (52.7 days). The four highest rates 

adjusted were observed in Austin (69.5 days per newborn), Laredo (67.5 days), Amarillo (63.8 

days), and Abilene (62.9 days). The extremal quotient (ratio of the highest rate to the lowest 

rate) was 1.44 and the coefficient of variation (standard deviation divided by the mean) was 10. 

(See Figure 7 and Table 4). 

 

8.2.1.2. Percent of all Special Care Days billed as Intensive Days 
Both hospitals and physicians classify each day of newborn care as routine, intermediate, or 

intensive for Medicaid reimbursement using Revenue and CPT codes. (Note that the exact 

terminology used in billing codes for care intensity may differ). Higher levels of care are usually 

associated with higher reimbursements from Medicaid. Almost 86% of all SCDs were billed as 

intensive days with the remainder billed as intermediate. The range across regions for the 
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crude percentages was 51.7% in Corpus Christi to 95.6% in Denton.  For adjusted rates, the 

regions with low percentages were Corpus Christi (51.9%), Victoria (67.5%), Odessa (71.4%), 

and Beaumont (71.8%).  The four highest adjusted percentages were observed in Denton 

(96.2%), College Station (95.8%), Tyler (94.4%), and Dallas (93.3%). The extremal quotient was 

1.85 and the coefficient of variation was 13. (See Figure 8 and Table 5). 

 

8.2.1.3. Imaging  
Given the illness acuity of VLBW newborns, high rates of diagnostic imaging are expected.  

Overall, Texas Medicaid-insured rates were 17 per newborn for chest films, 9.0 per newborn for 

abdominal films, and 2.5 per newborn for head ultrasounds.  Twenty percent of all VLBW 

newborns had a head MRI prior to discharge.  Compared to rates of SCDs, regional variation in 

diagnostic imaging adjusted rates was much higher. 

 

8.2.1.3.1. Head MRIs 
Head MRIs are used for detection of brain injury or congenital anomalies. Overall 19.5% of very 

low birth weight newborns received a head MRI, but this rate varied more than seven-fold 

across regions. Adjusted and crude rates differed relatively little. The four regions with the 

lowest reported adjusted rates were McAllen (7.1%), Longview (8.6%), Temple (8.7%), and 

Dallas (10.2%).  Regions with high adjusted rates included El Paso (50.2%), Austin (44.3%), San 

Antonio (38.9%), and Houston (28.3%). The extremal quotient was 7.1 and the coefficient of 

variation was 68. (See Figure 9 and Table 6). 
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8.2.1.3.2. Chest Films per Newborn 
Chest films are necessary to assess pulmonary disease in very low birth weight newborns, but 

the number of chest x-rays received by newborns differed across NICRs.  On average, each 

VLBW newborn received 17.0 chest films.  The crude number per newborn ranged from 10.3 in 

Denton to 25.8 in San Antonio.  After adjusting for patient differences, the four NICRs with the 

lowest rates were Amarillo (11.0 per newborn), Denton (11.2), Temple (11.3), and Beaumont 

(12.1).  NICRs with high adjusted rates included McAllen (25.4 per newborn), San Antonio 

(25.4), Victoria (23.9), and Lubbock (23.2). The extremal quotient was 2.31 and the coefficient 

of variation was 26. (See Figure 10 and Table 7). 

 

8.2.1.3.3. Head Ultrasounds per Newborn 
Head ultrasounds are most commonly used in very low birth weight infants to diagnose 

intracranial hemorrhage.  Overall, each VLBW newborn received 2.5 head ultrasounds.  Across 

NICRs, the unadjusted rate ranged from 1.5 per newborn in El Paso to 3.8 in Odessa.   Adjusting 

for differences in patient health risk change had only a small effect on rates.  NICRs with low 

adjusted rates included El Paso (1.4 per newborn), Amarillo (1.6), College Station (1.7), and Fort 

Worth (1.8). The NICRs with the highest adjusted rates were Odessa (3.4 per newborn), San 

Antonio (3.4). McAllen (3.3), and Corpus Christi (3.2). The extremal quotient was 2.50 and the 

coefficient of variation was 25. (See Figure 11 and Table 8). 
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Figure 7.  Adjusted rate of Special Care Days (Intensive or Intermediate) in very low birth weight 
singleton newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Region.  
 

 
Table 4. Adjusted rate of Special Care Days (Intensive or Intermediate) in very low birth weight 
singleton newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions. 

  
(1) Adjusted for mortality in the first 27 days of life. 

61.3 to 69.5 (6)
57.8 to < 61.3 (5)
52.9 to < 57.8 (5)
48.1 to < 52.9 (5)

NICU Region Newborns

Adjusted 
Newborns 

(1)
Special Care 

Days Any
Crude
Rate

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Rate

Adjusted 
Rate Lower 

95 CI

Adjusted 
Rate Upper 

95 CI
Abilene 58 44.89 2699 60.13 57.86 62.39 62.93 60.42 65.54
Amarillo 221 178.63 11727 65.65 64.46 66.84 63.82 62.33 65.34
Austin 749 671.85 48081 71.56 70.93 72.20 69.49 68.28 70.72
Beaumont 170 148.85 8026 53.92 52.74 55.10 53.29 51.90 54.73
Brownsville 331 285.44 16879 59.13 58.24 60.02 58.27 58.27 58.27
College Station 87 78.04 4750 60.87 59.14 62.60 61.41 59.47 63.42
Corpus Christi 338 310.15 16883 54.44 53.61 55.26 51.53 50.44 52.64
Dallas 2159 1924.56 106828 55.51 55.18 55.84 54.81 53.93 55.71
Denton 141 127.15 6842 53.81 52.54 55.09 53.11 51.64 54.63
El Paso 492 446.52 23390 52.38 51.71 53.05 48.10 47.16 49.07
Fort Worth 1320 1123.96 62223 55.36 54.93 55.80 53.68 52.78 54.60
Houston 3470 3083.48 171966 55.77 55.51 56.03 52.67 51.84 53.50
Laredo 170 149.59 10703 71.55 70.19 72.90 67.50 65.88 69.16
Longview 275 247.93 14201 57.28 56.34 58.22 57.72 56.45 59.03
Lubbock 266 245.56 13247 53.95 53.03 54.87 52.85 51.66 54.06
McAllen 609 540.19 31843 58.95 58.30 59.60 57.92 56.85 59.01
Odessa 243 222.19 14969 67.37 66.29 68.45 60.88 59.55 62.23
San Antonio 1309 1181.63 75226 63.66 63.21 64.12 61.22 60.21 62.26
Temple 246 209.96 13561 64.59 63.50 65.67 59.74 58.41 61.11
Tyler 108 92.19 5626 61.03 59.43 62.62 61.47 59.64 63.36
Victoria 64 55.37 2716 49.05 47.21 50.90 50.18 48.19 52.26
Texas 12768 11323.24 659687 58.27

1.44
1.16

10

Extremal Quotent
Interquartile Ratio
Coefficient of Variation
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Figure 8. Adjusted percent of Special Care Days billed as intensive in very low birth weight 
singleton newborns with, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions. 
 

 
Table 5. Adjusted percent of Special Care Days billed as intensive in very low birth weight 
singleton newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions. 

  
(1) Adjusted for mortality in the first 27 days of life. 

92.9% to 96.3% (5)
90.3% to < 92.9% (6)
81.0% to < 90.3% (5)
51.9% to < 81.0% (5)

NICU Region Newborns
Special 

Care Days

Intensive 
Special 

Care Days
Crude

Percentage

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Percentage

Adjusted 
95 Lower 

CI

Adjusted 
Upper 95 

CI
Abilene 57 2699 2252 83.44 79.99 86.88 85.50 81.72 89.46
Amarillo 212 11727 10763 91.78 90.05 93.51 92.93 90.50 95.42
Austin 738 48081 43287 90.03 89.18 90.88 90.32 88.46 92.21
Beaumont 168 8026 5674 70.70 68.86 72.54 71.79 69.54 74.13
Brownsville 320 16879 14059 83.29 81.92 84.67 84.04 81.98 86.15
College Station 83 4750 4455 93.79 91.04 96.54 95.82 92.55 99.21
Corpus Christi 325 16883 8735 51.74 50.65 52.82 51.94 50.51 53.41
Dallas 2095 106828 98938 92.61 92.04 93.19 93.33 91.53 95.17
Denton 136 6842 6542 95.62 93.30 97.93 96.23 93.34 99.21
El Paso 482 23390 21673 92.66 91.43 93.89 92.77 90.68 94.91
Fort Worth 1266 62223 56448 90.72 89.97 91.47 90.88 89.06 92.74
Houston 3380 171966 139543 81.15 80.72 81.57 81.19 79.64 82.77
Laredo 166 10703 9727 90.88 89.08 92.69 91.82 89.36 94.35
Longview 264 14201 12520 88.16 86.62 89.71 89.31 87.06 91.62
Lubbock 261 13247 11230 84.77 83.21 86.34 85.73 85.73 85.73
McAllen 596 31843 23705 74.44 73.50 75.39 75.33 73.65 77.04
Odessa 241 14969 10870 72.62 71.25 73.98 71.44 69.58 73.36
San Antonio 1283 75226 67855 90.20 89.52 90.88 90.37 88.58 92.19
Temple 229 13561 12580 92.77 91.15 94.39 91.77 89.46 94.14
Tyler 104 5626 5216 92.71 90.20 95.23 94.44 91.39 97.59
Victoria 63 2716 1771 65.21 62.17 68.24 67.47 64.17 70.94
Texas 12469 662386 567843 85.73

1.85
1.14

13

Extremal Quotent
Interquartile Ratio
Coefficient of Variation
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Figure 9. Adjusted percent of very low birth weight singleton newborns with at least one Head 
MRI, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions.  

 
Table 6. Adjusted percent of very low birth weight singleton newborns with at least one Head 
MRI, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions. Regions with low numbers of 
newborns or events are suppressed. 

 
(1) Adjusted for mortality in the first 27 days of life. 

20.0% to 50.2% (4)
14.0% to < 20.0% (4)
10.5% to < 14.0% (4)

7.0% to < 10.5% (4)
Insufficient data (5)

NICU Region Newborns

Adjusted 
Newborns 

(1)

Number of 
Newborns 

with Head MRI
Crude

Percentage

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Percentage

Adjusted 
95 Lower 

CI

Adjusted 
Upper 95 

CI
Abilene 58 ---- ---- ---- ---- ---- ---- ---- ----
Amarillo 221 ---- ---- ---- ---- ---- ---- ---- ----
Austin 749 671.85 253 37.66 33.02 42.30 43.33 32.37 58.01
Beaumont 170 148.85 16 10.75 5.48 16.02 12.55 7.19 21.91
Brownsville 331 285.44 27 9.46 5.89 13.03 11.00 6.94 17.43
College Station 87 78.04 12 15.38 6.68 24.08 18.33 9.82 34.24
Corpus Christi 338 310.15 55 17.73 13.05 22.42 19.54 19.54 19.54
Dallas 2159 1924.56 167 8.68 7.36 9.99 10.19 7.51 13.82
Denton 141 ---- ---- ---- ---- ---- ---- ---- ----
El Paso 492 446.52 208 46.58 40.25 52.91 50.18 37.27 67.57
Fort Worth 1320 1123.96 112 9.96 8.12 11.81 11.40 8.25 15.74
Houston 3470 3083.48 785 25.46 23.68 27.24 28.29 21.52 37.19
Laredo 170 149.59 18 12.03 6.47 17.59 13.20 7.75 22.48
Longview 275 247.93 18 7.26 3.91 10.61 8.63 5.07 14.70
Lubbock 266 245.56 33 13.44 8.85 18.02 15.63 10.15 24.07
McAllen 609 540.19 33 6.11 4.03 8.19 7.07 4.59 10.88
Odessa 243 222.19 36 16.20 10.91 21.50 17.18 11.28 26.16
San Antonio 1309 1181.63 404 34.19 30.86 37.52 38.93 29.37 51.61
Temple 246 209.96 17 8.10 4.25 11.95 8.73 5.07 15.04
Tyler 108 ---- ---- ---- ---- ---- ---- ---- ----
Victoria 64 ---- ---- ---- ---- ---- ---- ---- ----
Texas 12826 10869.90 2194 19.54

7.10
2.01

68

Extremal Quotent
Interquartile Ratio
Coefficient of Variation
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8.3. Variation in Utilization by Hospital  
In this section, the care of Medicaid-insured Texas newborns is reported by hospital.  While 

measures at the regional level indicate a troubling degree of variation in the clinical care of 

newborns compared to overall state rates, differences in practice style of hospitals and their 

clinicians are “averaged out” within the regional rates.  The full magnitude of the different 

approaches to newborn care, particularly neonatal intensive care, is shown in this section for 

very low birth weight newborns, and in Section 9 for late preterm newborns.  Measures of 

variation, such as the extremal quotient and coefficient of variation, are much higher across 

hospitals than NICRs.  The findings are briefly presented in Figures 12 to 15 with accompanying 

measures of variation.  All measures are risk-adjusted and reveal high to very high levels of 

medical practice variation.  Detailed tables with 95% confidence intervals and figures are found 

in the Appendix. 

 

Figure 12. Standardized risk ratio of Special Care Days in very low birthweight singleton 
newborns, 100 highest NICU volume hospitals, Texas Medicaid, 2010-14. The standardized risk 
ratio is the ratio of the adjusted region rate to the overall state rate. Each dot represents a 
single hospital. The adjusted rates of the fifty largest hospitals varied from 40.5 to 77.8 special 
care days per newborn. 

 

Overall 58 days
Extremal ratio 34.0
Coefficient of variation 29
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Figure 13. Adjusted percent of Special Care Days billed as intensive in very low birth weight 
singleton newborns, 100 highest NICU volume hospitals (99 hospitals had reportable rates), 
Texas Medicaid, 2010-14. Each dot represents a single hospital. The adjusted percent of 
intensive days of the fifty largest hospitals varied from 38.1% to 98.6%. 

 
Figure 14.  Adjusted percent of very low birth weight singleton newborns with a head MRI, 100 
highest NICU volume hospitals (46 hospitals had reportable rates), Texas Medicaid, 2010-14. 
Each dot represents a single hospital. The adjusted percent of newborns with a head MRI varied 
from 4.5% to 68.6%. 
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Figure 15. Standardized risk ratio of imaging procedures in very low birth weight singleton 
newborns, 100 highest NICU volume hospitals (98 hospitals had reportable rates for abdominal 
films and 92 hospitals had reportable rates for head ultrasounds), Texas Medicaid, 2010-14. The 
standardized risk ratio is the ratio of the adjusted region rate to the overall state rate. Each dot 
represents a single hospital.  

 
 

8.4. Very Low Birth Weight Newborn Spending 
Median and mean spending for newborn care of VLBW were $84,237 and $133,728 over the 

study period and slightly increased in recent years (Figure 3 appendix A). Though they 

represented a very small proportion of all live births, they accounted for 10.75 of all NICU 

admissions and a high portion of all spending (36.8%). (Figure 16). 

 

Chest Films Abdominal Films
Head 

Ultrasounds
Overall rate per newborn 17.0 9.1 2.5
Extremal ratio 49.6 67.6 6.6
Interquartile ratio 2.4 2.7 1.9
Coefficient of variation 64 93 41
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Figure 16. Proportions of Birth, Newborn Spending and NICU admission by VLBW, Texas 
Medicaid, CYs 2010-2014. 
 

 
 
In line with overall findings, spending for high risk newborns showed considerable variation 
across regions. The details for this cohort can be found in Appendix A. 
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9. The care of low-risk newborns (late preterm singleton newborns; LPT) 
 
9.1. Regional Variation in utilization and costs are not explain by health differences 
9.1.1. Variation in Utilization by Neonatal Intensive Care Regions (NICR) 
Late preterm singleton newborns (34-36 weeks gestation) are generally at low mortality risk, 

but some of these newborns need medical care for respiratory difficulties, feeding problems, or 

infections.  These sicker newborns require medical services that can range from feeding 

assistance to mechanical ventilation.  As NICU capacity has grown over the past couple of 

decades, this population, as well as other newborns with a birth weight of ≥1500 grams, has 

much higher utilization rates of neonatal intensive care services with some neonatologists 

questioning possible overuse.23,24,25 

 

9.1.1.1. Risk of NICU admission 
Overall 37.5% of Texas Medicaid late preterm newborns were admitted to neonatal intensive 

care units (NICU). Across Neonatal Intensive Care Regions (NICRs), the unadjusted percent of 

late preterm newborns admitted to a NICU ranged from 25.8% in Odessa to 52.3% in Amarillo.   

NICRs with low rates after adjustment for newborn health risk include Lubbock (24.9%), Odessa 

(28.7%), College Station (29.0%), and Longview (29.5%).  Regions with high adjusted rates 

included El Paso (46.0%), Victoria (44.2%), Amarillo (41.9%), and San Antonio (41.5%). The 

extremal quotient was 1.84 and the coefficient of variation was 15 (See Figure 17 and Table 9). 

 

9.1.1.2. Special Care Days per Newborn 
On average, the number of special care days (SCD) per late preterm newborn was 4.6.  The 

number of SCDs per late preterm newborn varied markedly across NICRs for both adjusted and 

unadjusted rates.  The unadjusted number of SCD per late preterm newborn ranged from 3.3 

SCD per newborn in Denton to 7.1 in Amarillo.  After adjusting for regional differences in 

newborns, low rates were present in Denton (2.9 SCD per newborn), Corpus Christi (3.3), 

Victoria (3.5), and Beaumont (3.7). High rates were noted in Odessa (6.0 SCD per newborn), 

Amarillo (5.8), San Antonio (5.3), and Austin (5.0). The extremal quotient was 2.06 and the 

coefficient of variation was 18 (See Figure 18 and Table 10). 
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9.1.1.3. Percent of all Special Care Days billed as Intensive Days 
The overall percent of SCDs billed as intensive days for Texas Medicaid late preterm newborns 

was 55.5%. There was a striking difference in billing practices across NICRs.  The crude percent 

of SCDs billed as intensive ranged from 28.6% in Corpus Christi to 89.5% in Laredo.  Adjustment 

for differences in newborn characteristics made little difference in the degree of regional 

variation. Adjusted rates were particularly low in Corpus Christi (26.9%), Houston (39.9%), 

McAllen (48.6%), and Beaumont (49.3%). The highest adjusted rates were found in Laredo 

(88.5%) Amarillo (85.2%), Abilene (76.9%), and College Station (73.5%). The extremal quotient 

was 3.29 and the coefficient of variation was 24 (See Figure 19 and Table 11). 

 

9.1.1.4. Imaging  
 
9.1.1.4.1. Chest Films per Newborn 
On average, each late preterm newborn received 0.96 chest films. The crude number per late 

preterm newborn ranged from 0.5 in Denton to 1.7 in San Antonio.  After adjusting for patient 

differences, the four NICRs with the lowest rates were Denton (0.5 chest films per newborn), 

Tyler (0.6), Amarillo (0.6), and Brownsville (0.7).  NICRs with high adjusted rates included El 

Paso (1.7 chest films per newborn), San Antonio (1.6), Odessa (1.4), and Beaumont (1.1). The 

extremal quotient was 3.41 and the coefficient of variation was 33 (See Figure 20 and Table 12). 

 

9.1.1.4.2. Abdominal Films per Newborn 
On average, each late preterm newborn received 0.42 abdominal films. The crude number per 

late preterm newborn ranged from 0.15 in College Station to 1.15 in San Antonio.  After 

adjusting for patient differences, the four NICRs with the lowest rates were Abilene (0.23 

abdominal films per newborn), College Station (0.25), Tyler (0.28), and Denton (0.28).  NICRs 

with high adjusted rates included San Antonio (1.13 abdominal films per newborn), Lubbock 

(0.67) Corpus Christi (0.54), and Odessa (0.53). The extremal quotient was 4.96 and the 

coefficient of variation was 46 (See Figure 21 and Table 13). 
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Figure 17. Adjusted percent of late preterm singleton newborns admitted to a NICU, Texas 
Medicaid, 2010-14, Neonatal Intensive Care Regions.  

 
Table 9. Adjusted percent of late preterm singleton newborns admitted to a NICU, Texas 
Medicaid, 2010-14, Neonatal Intensive Care Regions.  

 
  

39.3% to 46.0% (5)
34.7% to < 39.3% (6)
32.0% to < 34.7% (5)
24.9% to < 32.0% (5)

NICU Region Newborns

Number of 
Newborns 
with NICU 
Admission

Crude
Percentage

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Percentage
Adjusted 95 

Lower CI
Adjusted 

Upper 95 CI
Abilene 632 230 36.39 31.69 41.10 32.14 27.84 37.11
Amarillo 1133 592 52.25 48.04 56.46 41.85 37.79 46.34
Austin 4087 1684 41.20 39.24 43.17 34.91 32.27 37.76
Beaumont 1175 540 45.96 42.08 49.83 37.87 34.09 42.06
Brownsville 2608 984 37.73 35.37 40.09 37.45 37.45 37.45
College Station 626 197 31.47 27.08 35.86 29.03 24.91 33.83
Corpus Christi 2294 892 38.88 36.33 41.44 34.66 31.66 37.95
Dallas 10900 3707 34.01 32.91 35.10 33.16 30.91 35.58
Denton 990 413 41.72 37.69 45.74 35.91 32.01 40.29
El Paso 3550 1651 46.51 44.26 48.75 45.99 42.50 49.77
Fort Worth 7579 2677 35.32 33.98 36.66 34.91 32.45 37.55
Houston 19663 6997 35.59 34.75 36.42 34.15 31.95 36.51
Laredo 1323 484 36.58 33.32 39.84 40.03 35.90 44.63
Longview 2314 678 29.30 27.09 31.51 29.52 26.77 32.56
Lubbock 1725 524 30.38 27.78 32.98 24.94 22.43 27.73
McAllen 5033 1932 38.39 36.68 40.10 39.27 36.37 42.41
Odessa 1763 455 25.81 23.44 28.18 28.66 25.65 32.03
San Antonio 8134 3670 45.12 43.66 46.58 41.50 38.68 44.53
Temple 1254 381 30.38 27.33 33.43 30.15 26.79 33.93
Tyler 666 244 36.64 32.04 41.23 32.71 28.43 37.63
Victoria 564 282 50.00 44.16 55.84 44.17 38.69 50.42
Texas 78013 29214 37.45

1.84
1.22

15

Extremal Quotent
Interquartile Ratio
Coefficient of Variation
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Figure 18. Adjusted rate of Special Care Days (Intensive or Intermediate) in late preterm 
singleton newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions. 

 
Table 10. Adjusted rate of Special Care Days (Intensive or Intermediate) in late preterm 
singleton newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions. 

 
(1) Adjusted for mortality in the first 27 days of life. 

4.7 to 6.1 (5)
4.3 to < 4.7 (6)
3.8 to < 4.3 (5)
2.9 to < 3.8 (5)

NICU Region Newborns

Adjusted 
Newborns 

(1)
Special Care 

Days Any
Crude
Rate

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Rate

Adjusted 
Rate Lower 

95 CI

Adjusted 
Rate Upper 

95 CI
Abilene 632 628.15 3187 5.07 4.90 5.25 4.58 4.41 4.76
Amarillo 1133 1128.41 7959 7.05 6.90 7.21 5.82 5.67 5.98
Austin 4087 4076.56 25170 6.17 6.10 6.25 5.01 4.92 5.11
Beaumont 1175 1170.00 5254 4.49 4.37 4.61 3.69 3.58 3.81
Brownsville 2608 2602.30 11144 4.28 4.20 4.36 4.11 4.02 4.21
College Station 626 626.00 2777 4.44 4.27 4.60 4.34 4.16 4.51
Corpus Christi 2294 2282.48 10047 4.40 4.32 4.49 3.33 3.25 3.41
Dallas 10900 10846.33 44420 4.10 4.06 4.13 3.81 3.74 3.88
Denton 990 987.19 3228 3.27 3.16 3.38 2.91 2.80 3.02
El Paso 3550 3538.07 16787 4.74 4.67 4.82 4.62 4.62 4.62
Fort Worth 7579 7531.63 31929 4.24 4.19 4.29 3.93 3.86 4.01
Houston 19663 19587.81 80512 4.11 4.08 4.14 3.73 3.67 3.79
Laredo 1323 1318.74 5888 4.46 4.35 4.58 4.42 4.29 4.55
Longview 2314 2308.33 9703 4.20 4.12 4.29 4.42 4.31 4.54
Lubbock 1725 1714.26 8742 5.10 4.99 5.21 3.90 3.80 4.00
McAllen 5033 5008.96 20740 4.14 4.08 4.20 3.81 3.73 3.89
Odessa 1763 1756.37 9342 5.32 5.21 5.43 6.00 5.85 6.16
San Antonio 8134 8099.85 50272 6.21 6.15 6.26 5.29 5.20 5.38
Temple 1254 1246.30 5797 4.65 4.53 4.77 4.45 4.32 4.58
Tyler 666 663.26 3890 5.86 5.68 6.05 4.77 4.61 4.94
Victoria 564 561.11 2253 4.02 3.85 4.18 3.49 3.34 3.65
Texas 78013 77682.10 359041 4.62

2.06
1.21

18Coefficient of Variation

Extremal Quotent
Interquartile Ratio
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Figure 19. Adjusted percent of Special Care Days billed as intensive in late preterm singleton 
newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions.  

 
Table 11. Adjusted percent of Special Care Days billed as intensive in late preterm singleton 
newborns, Texas Medicaid, 2010-14, Neonatal Intensive Care Regions.  

  
(1) Adjusted for mortality in the first 27 days of life. 

68.2% to 88.5% (5)
65.1% to < 68.2% (5)
52.9% to < 65.1% (5)
26.8% to < 52.9% (6)

NICU Region Newborns
Special 

Care Days

Intensive 
Special 

Care Days
Crude

Percentage

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Percentage

Adjusted 
95 Lower 

CI

Adjusted 
Upper 95 

CI
Abilene 318 3187 2410 75.62 72.60 78.64 76.85 72.49 81.46
Amarillo 704 7959 6360 79.91 77.95 81.87 85.18 81.11 89.45
Austin 1840 25170 12450 49.46 48.60 50.33 49.88 47.65 52.21
Beaumont 701 5254 2618 49.83 47.92 51.74 49.32 46.59 52.22
Brownsville 1204 11144 7962 71.45 69.88 73.02 68.26 65.09 71.59
College Station 258 2777 1960 70.58 67.46 73.70 73.53 69.16 78.17
Corpus Christi 1128 10047 2868 28.55 27.50 29.59 26.87 25.41 28.41
Dallas 5096 44420 29017 65.32 64.57 66.08 65.37 62.57 68.30
Denton 507 3228 1992 61.71 59.00 64.42 65.15 61.30 69.25
El Paso 1827 16787 10859 64.69 63.47 65.90 66.80 63.78 69.97
Fort Worth 3347 31929 21889 68.56 67.65 69.46 66.87 63.97 69.90
Houston 9549 80512 32452 40.31 39.87 40.75 39.90 38.20 41.68
Laredo 555 5888 5267 89.45 87.04 91.87 88.49 84.16 93.04
Longview 968 9703 5835 60.14 58.59 61.68 61.26 58.31 64.37
Lubbock 740 8742 5706 65.27 63.58 66.97 64.71 61.58 68.00
McAllen 2248 20740 10141 48.90 47.94 49.85 48.61 46.40 50.93
Odessa 769 9342 4791 51.29 49.83 52.74 52.99 50.36 55.76
San Antonio 4456 50272 27353 54.41 53.77 55.06 54.33 51.99 56.76
Temple 575 5797 3924 67.69 65.57 69.81 68.11 64.61 71.79
Tyler 345 3890 2154 55.37 53.03 57.71 55.48 55.48 55.48
Victoria 325 2253 1195 53.04 50.03 56.05 50.56 47.10 54.26
Texas 37460 359041 199203 55.48

3.29
1.35

24Coefficient of Variation

Extremal Quotent
Interquartile Ratio
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Figure 20. Adjusted rate of Chest Films in late preterm singleton newborns, Texas Medicare, 
2010-14, Neonatal Intensive Care Regions.  

 
Table 12. Adjusted rate of Chest Films in late preterm singleton, Texas Medicare, 2010-14, 
Neonatal Intensive Care Regions.  

 
 

(1) Adjusted for mortality in the first 27 days of life. 
 

1.10 to 1.68 (5)
0.86 to < 1.10 (6)
0.70 to < 0.86 (5)
0.49 to < 0.70 (5)

NICU Region Newborns

Adjusted 
Newborns 

(1)
Number of 

Chest Films
Crude
Rate

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Rate

Adjusted 
Rate Lower 

95 CI

Adjusted 
Rate Upper 

95 CI
Abilene 632 628.15 572 0.91 0.84 0.99 0.96 0.96 0.96
Amarillo 1133 1128.41 690 0.61 0.57 0.66 0.62 0.55 0.69
Austin 4087 4076.56 3481 0.85 0.83 0.88 0.75 0.69 0.82
Beaumont 1175 1170.00 1421 1.21 1.15 1.28 1.12 1.02 1.24
Brownsville 2608 2602.30 1626 0.62 0.59 0.66 0.66 0.60 0.73
College Station 626 626.00 444 0.71 0.64 0.78 0.86 0.76 0.98
Corpus Christi 2294 2282.48 2810 1.23 1.19 1.28 0.89 0.81 0.97
Dallas 10900 10846.33 8580 0.79 0.77 0.81 0.76 0.70 0.83
Denton 990 987.19 469 0.48 0.43 0.52 0.49 0.44 0.56
El Paso 3550 3538.07 5250 1.48 1.44 1.52 1.68 1.54 1.83
Fort Worth 7579 7531.63 5644 0.75 0.73 0.77 0.73 0.67 0.80
Houston 19663 19587.81 14665 0.75 0.74 0.76 0.71 0.66 0.78
Laredo 1323 1318.74 884 0.67 0.63 0.71 0.69 0.62 0.77
Longview 2314 2308.33 1967 0.85 0.81 0.89 1.03 0.94 1.14
Lubbock 1725 1714.26 2309 1.35 1.29 1.40 1.11 1.01 1.21
McAllen 5033 5008.96 5456 1.09 1.06 1.12 1.06 0.98 1.16
Odessa 1763 1756.37 1823 1.04 0.99 1.09 1.38 1.26 1.52
San Antonio 8134 8099.85 13995 1.73 1.70 1.76 1.55 1.43 1.69
Temple 1254 1246.30 1021 0.82 0.77 0.87 0.85 0.76 0.94
Tyler 666 663.26 468 0.71 0.64 0.77 0.60 0.53 0.68
Victoria 564 561.11 626 1.12 1.03 1.20 1.10 0.98 1.23
Texas 78013 77682.10 74201 0.96

3.41
1.54

33

Extremal Quotent
Interquartile Ratio
Coefficient of Variation



 

 50 

Figure 21. Adjusted rate of Abdominal Films in late preterm singleton newborns, Texas 
Medicaid, 2010-14, Neonatal Intensive Care Regions. 

 
Table 13. Adjusted rate of Abdominal Films in late preterm singleton newborns, Texas 
Medicaid, 2010-14, Neonatal Intensive Care Regions. 

 
(1) Adjusted for mortality in the first 27 days of life. 

0.49 to 1.14 (5)
0.41 to < 0.49 (5)
0.29 to < 0.41 (6)
0.22 to < 0.29 (5)

NICU Region Newborns

Adjusted 
Newborns 

(1)

Number of 
Abdominal 

Films
Crude

Percentage

Crude
Lower 95

CI

Crude
Upper 95

CI
Adjusted 

Percentage

Adjusted 
Rate 

Lower 95 
CI

Adjusted 
Rate 

Upper 95 
CI

Abilene 632 628.15 109 0.17 0.14 0.21 0.23 0.19 0.28
College Station 626 626.00 97 0.15 0.12 0.19 0.25 0.20 0.30
Tyler 666 663.26 187 0.28 0.24 0.32 0.28 0.24 0.32
Denton 990 987.19 213 0.22 0.19 0.24 0.28 0.24 0.32
McAllen 5033 5008.96 1265 0.25 0.24 0.27 0.28 0.26 0.30
Houston 19663 19587.81 5297 0.27 0.26 0.28 0.29 0.27 0.31
Dallas 10900 10846.33 2944 0.27 0.26 0.28 0.30 0.28 0.31
Longview 2314 2308.33 488 0.21 0.19 0.23 0.31 0.28 0.35
Temple 1254 1246.30 351 0.28 0.25 0.31 0.33 0.30 0.37
Laredo 1323 1318.74 440 0.33 0.30 0.36 0.38 0.34 0.42
Beaumont 1175 1170.00 412 0.35 0.32 0.39 0.40 0.36 0.44
Austin 4087 4076.56 1675 0.41 0.39 0.43 0.42 0.42 0.42
Fort Worth 7579 7531.63 3281 0.44 0.42 0.45 0.44 0.42 0.47
El Paso 3550 3538.07 1251 0.35 0.33 0.37 0.47 0.44 0.51
Amarillo 1133 1128.41 413 0.37 0.33 0.40 0.47 0.42 0.52
Victoria 564 561.11 222 0.40 0.34 0.45 0.48 0.41 0.55
Brownsville 2608 2602.30 1030 0.40 0.37 0.42 0.49 0.46 0.53
Odessa 1763 1756.37 578 0.33 0.30 0.36 0.53 0.48 0.58
Corpus Christi 2294 2282.48 1581 0.69 0.66 0.73 0.54 0.50 0.58
Lubbock 1725 1714.26 1232 0.72 0.68 0.76 0.67 0.62 0.72
San Antonio 8134 8099.85 9334 1.15 1.13 1.18 1.13 1.07 1.19
Texas 78013 77682.10 32400 0.42

4.96
1.64

46Coefficient of Variation

Extremal Quotent
Interquartile Ratio
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9.2. Variation in Utilization by Hospital  
Hospital level variation for the care of LPT newborns was particularly high.  Similar to VLBW 

newborns, the findings are presented through a series of figures with accompanying measures 

of variation.  All measures are risk-adjusted and reveal high to very high levels of medical 

practice variation (Figures 22-25).  Detailed tables with 95% confidence intervals and figures are 

found in the Appendix. 

 

Figure 22. Adjusted percent of late preterm singleton newborns admitted to a NICU, 100 
highest NICU volume hospitals, Texas Medicaid, 2010-14. Each dot represents a single hospital.  
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Figure 23. Adjusted standardized risk ratio of Special Care Days (Intermediate or Intensive) in 
late preterm singleton newborns, 100 highest NICU volume hospitals Texas Medicaid, 2010-14. 
The relative risk is the ratio of the adjusted region rate to the overall state rate. Each dot 
represents a single hospital.  

 
Figure 24. Adjusted percent of Special Care Days billed as intensive in late preterm singleton 
newborns, 100 highest NICU volume hospitals, Texas Medicaid, 2010-14. Each dot represents a 
single hospital. 
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Figure 25. Standardized risk ratio of imaging procedures in late preterm singleton newborns, 
100 highest NICU volume hospitals (92 hospitals had reportable rates for abdominal films and 
72 hospitals had reportable rates for head ultrasounds), Texas Medicaid, 2010-14. The 
standardize risk ratio is the ratio of the adjusted region rate to the overall state rate. Each dot 
represents a single hospital. 
 

  

Chest Films Abdominal Films
Head 

Ultrasounds
Overall rate per newborn 0.9 0.4 0.1
Extremal ratio 16.9 51.2 26.8
Interquartile ratio 2.1 2.4 2.4
Coefficient of variation 63 99 81
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9.3. Late Preterm Newborn Spending 
Median and mean spending for care of late preterm newborns was $4,528 and $14,430 over 

the study years and slightly decreased in recent years (Figure 5 and Appendix A). Late preterm 

newborns represented 9.6% of all births and accounted for 25.5% of all spending, and 

represented 37.1% of all NICU admissions. (Figure 26). 

 

Figure 26. Proportions of Birth, Newborn Spending and NICU admission in Late Preterm Births, 
Texas Medicaid CYs2010-2014. 
 

 
Spending for late preterm also showed considerable variation across NICRs.  Details can be 

found in Appendix A (Figure 6). 
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10. The association of Special Care Days with readmissions 
The wide differences in newborn care patterns raises the question, “Which rate is right?”  While 

answering this important and complex question is beyond the scope of the current project, the 

unique breadth and details of TNP data is well suited for studies that identify utilization 

patterns associated with good outcomes.   

 

One narrow question that was examined in the TNP was the relationship between the number 

of SCDs and 30-day readmissions.  Shorter length of stays could decrease newborns exposure to 

hospital and NICU environments and save money, but might increase readmission rates if 

newborns are sent home too early.  Previous studies have found shorter length of stay 

associated with higher, lower, or no difference in readmissions.10, 44-47  These studies have 

limitations in cohort definitions and data available for risk adjustment.  The TNP data has three 

particular strengths – both high and low-risk newborns can be analyzed, the number of SCDs is 

risk adjusted within each newborn cohort, and readmission to any hospital, not only the 

discharging hospital, can be measured.   

 

The results of these preliminary analyses across hospitals are shown in Figure 27, and fail to 

find that fewer SCDs are associated with higher 30 day readmissions for VLBW and LPT 

newborns.  A slightly positive association was observed, but most of the variance in 

readmissions was not explained by SCDs.  It should be noted that length of stays are slightly 

longer than the number of SCDs.  Substituting length of stay for SCDs did not change these 

findings.  If confirmed with more detailed analyses across additional outcomes, there may be 

opportunities to reduce hospital stays for newborns of high and low-risk — without negatively 

affecting outcomes. (Figure 27). 
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Figure 27. The association of adjusted number of Special Care Days with 30-day readmissions, 
100 highest NICU volume hospitals, Texas Medicaid, 2010-14. 
 

 

 

11. Summing up 
 
The TNP provides a detailed description of strikingly different practice styles and program 

payments across regions and hospitals in Texas for Medicaid-insured newborns.  Little of this 

variation could be explained by differences in health risk at birth, the diagnoses assigned once 

born, or the need for major procedures.  There are likely to be many causes of this variation - 

the availability of resources in the hospital and the community, weaknesses in the medical 

evidence for care options, differing interpretations by clinicians with regard to both research 

studies and practice guidelines, and the challenge of including family preferences in clinical 

decision-making. For Medicaid payments, difference in prices is also a factor.  

 

Texas also has a particularly challenging physical, population, and medical services geography 

that ranges from frontier rural areas with marginally available perinatal services, to medium 

sized cities that offer intermediate levels of perinatal care, to highly dense urban areas with 

hospitals competing for deliveries and NICU care.  Further investigations into the causes of 

newborn care variation need to consider these very different communities, and efforts to 

improve care and reduce payments must be mindful of possible unintended consequences 
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when altering well established care patterns.  Caution in changing systems of newborn care, 

however, should be balanced with the consequences of missed opportunities to improve care 

and outcomes while lowering payments if the status quo is ignored.  Health care is in a 

continual state of change.  Knowledge gained from the TNP cohorts and datasets can identify 

needs and opportunities that nudges these changes in the direction of high functioning 

perinatal health care to which we aspire for all Texan newborns.  

12. Recommendations 
12.1. The opportunity to use the Texas Medicaid Newborn Cohort to understand and 

improve care 
The long-term goal of the TNP is to improve newborn care for Texas families within the 

framework of the Triple Aims — better care and health at a lower cost.  The current project 

demonstrates the feasibility and value of population-based analysis examining the care 

received by Medicaid-insured newborns. The project data structure and findings position Texas 

for future improvements in perinatal care and policy.  With this goal on the horizon, the TNP 

offers three general recommendations to assist these improvements – 1) Establish the Texas 

Perinatal Care Surveillance System, 2) Develop the Texas Perinatal Quality Care Collaborative, 

and 3) Enhance the role of the Texas HHS Perinatal Advisory Council (PAC) in advising 

surveillance and improvement. (Figure 28) 
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Figure 28. Overview of recommendations to meet the Triple Aims in Texas perinatal health. 

  

12.2. The Texas Perinatal Care Surveillance System (TPCSS) 
Routine measurement of the newborn population health risk, and its associated patterns of 

utilization, outcomes, and payment will accelerate improvement and policy development for 

Texas Medicaid-insured newborns.  The TNP-developed datasets and cohorts provide the basis 

for a unique state-based perinatal surveillance system.  The inclusion of additional state 

datasets would enable an annual set of perinatal care and outcome measures.  In the short 

term, additional measures of utilization and outcomes from birth through the first 1-3 years of 

life would increase the surveillance system’s clinical and policy relevance.  In time, the system 

could accept primary clinical data submitted by providers and provide near real-time 

surveillance and provider performance information.  (Table 14) 

 

In the current project, risk-adjusted measures were calculated at several regional and 

organizational levels that are important to the oversight and provision of newborn care.  These 

include neonatal intensive care regions (NICRs), managed care regions, hospitals, and managed 

care plans.  In addition, given that the Texas HHS Perinatal Advisory Council (PAC) has chosen 

Meeting the Triple Aims in Texas Perinatal Health

Population - based Surveillance (HHS): the epidemiological foundation - The Texas Perinatal Care Surveillance System

Goals: 
Increase information
Identify important 
problems
Spark curiosity
Motivate improvement

Approach:
Transparency
Trusted measures
Adaptability to changing 
needs

Population-based research and analytics: the causes and consequences of 
current care patterns

Goal:
Ask and answer questions 
important to families, State 
of Texas, clinicians, payers
Create tension for change 

Approach:
High relevance
Scientific rigor
Focused and affordable

Clinician & hospital engagement: Driven by value to achieving 
their mission - The Texas Perinatal Quality Care Collaborative

Goal:
Commitment and action 
towards better care, better 
outcomes, and lower costs 

Approach:
Initial State assisted efforts 
through RACs
Increasing autonomy of 
perinatal collaborative with 
responsibility led by 
clinicians working with 
other partners.

A better future for newborns 
and families

Goal:
Achieve...

Better care
Better outcomes
Lower costs

Texas Perinatal Advisory Council

Texas Family, Perinatal, Provider, and Payer Partners



 

 59 

the Regional Advisory Councils (RAC) regions as a conduit for improving perinatal health across 

the state, calculating measures across these regions would assist their efforts.  A few of the 

smaller RAC regions may need to be combined to create areas that have market characteristics 

similar to NICRs (e.g. relatively self-contained, meet a threshold for number of NICU-admitted 

newborns, ≥ 2 NICUs in each region with at least one at a Level III or IV). This process should be 

done in consultation with the PAC and the RACs to incorporate local and regional knowledge of 

perinatal care delivery. 

 

Of equal importance, the TPCSS should develop and offer annual information about newborn 

populations, their associated risks, and regional/provider capacity to respond to risk and illness. 

This effort dovetails well with Texas HHS' new NICU and maternal care official designation 

process, expressly designed to ensure patients receive the appropriate care in the appropriate 

setting.  Measures of newborn populations would rely primarily on the TNP database, which 

includes vital records (e.g. natality and mortality files) linked to Medicaid claims / encounters.  

Capacity measures would include information about the perinatal workforce, hospitals, and 

NICUs from State health workforce files, NICU designation files, and the TX AHA/DSHS/THA 

Annual Survey of Hospitals.  

 
Table 14.  Measures and units of measurement of the proposed Texas Perinatal Care 
Surveillance System (TPCSS). 
 

 
Note: *Modified as necessary to create regions relatively self-contained for newborn care 

 
 

Clinical Care, Outcomes, Costs System Capacity and Population Needs Units of Measurement

Newborn hospital episode NICU beds and technical capacity Neonatal Intensive Care Regions
Technical quality Perinatal workforce capacity Regional Advisory Council (modified)*
Utlization Newborn population and risk Managed Care Areas
Mortality and morbidity Managed Care Plans
Medicaid program payments Hospitals

Post discharge through first year of life
Utlization (Examples: admissions, ER use)
Mortality and morbidity
Medicaid program payments
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Altogether, the TPCSS database would serve several functions (Figure 29).  First, it would be the 

basis for the annual surveillance measures that describes newborn risk, care, and outcomes at 

units of measurement relevant to wide-ranging newborn care partners.  Stewardship of these 

measures would include updating definitions and coding used for measurement, and in the risk 

adjustment models.  New measures that hold promise for improved description of care and 

outcomes would be added, including measures for maternal populations.  The period of 

observation for newborns could be extended beyond the first year at a relatively low cost, and 

additional datasets could be linked as they become available.  To the extent permitted, data 

from Texas HHS' All Payer Inpatient Discharge Dataset (i.e. Texas Health Care Information 

Collection (THCIC)) should be added to provide contextual information necessary to understand 

the care of Medicaid-insured newborns and to support the general interest of the State in 

monitoring the care and well-being of all mothers and newborns. 

 

Figure 29.  Data, measures, and analysis to support perinatal care improvements. 
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The second of function of the TPCSS would be to facilitate clinical and policy-relevant analyses 

that help address important questions about the care of mothers and newborns.  This involves 

the application of epidemiological and health economic methods in focused time-limited 

studies.  In some instances, the analyses could use regional or provider measures developed for 

surveillance.  Other projects would require the detailed patient level information included in 

the TPCSS database.  The most promising data activities and studies are listed below. 

 

1. Update data and measures with 2015-17 data.  Development of The Texas Perinatal Care 
Surveillance System requires the routinization of annual measures.  This includes checking 
the current state of NICU designations, project geographies (NICR, RAC, SDA, MCO), and risk 
adjustment.  Additional datasets would be included, such as feeding and growth 
information from the Women, Infants, and Children program. A gradual expansion of 
routine measures (i.e. ~ 5 per year) would improve information in the area of maternal care 
(i.e. prenatal care), newborn care (e.g. preventable events), and billing practices (e.g. 
discordance between reported professional and facility billing for the same care episode). 
This task would also develop a model for analysis and interpretation that would provide 
descriptions of trends and changes in care.  The next step would be the identification of 
patient and provider factors associated with changes.  
 
2. All-Payer perinatal care surveillance.  A full understanding of Texas perinatal care 
requires extending the data and measures to the overall Texas newborn population.  While 
limited data availability of non-Medicaid claims is a current impediment, the linkage of vital 
record files with the Texas Health Care Information Collection (THCIC) hospital discharge 
abstract file would provide new information about patterns and payments of births and in-
hospital care.  Commercial claims are also increasingly available to Texas researchers and 
could augment State datasets in specific projects. Currently the Texas All-Payer database 
could provide vital information on facility utilization. 
 
3. Association of inpatient care patterns and payments and outcomes.  The current project 
has identified marked variations in newborn medical care and payments that are not fully 
explained by regional and hospital differences in newborn health status.  This raises 
questions of quality and efficiency: Are longer length of stays associated with lower 
readmission rates in very low birth weight newborns?  In late preterm newborns, can NICU 
admissions be reduced without increasing the chances of a later ER visit or admission?  
Could radiation exposure from chest and abdominal films be decreased without impairing 
outcomes?  Are higher payments associated with better care and outcomes?  The TNP 
newborn cohort is currently the only database in the world that can address these 
questions across a large and diverse population. 
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4. NICU volume and newborn outcomes.  The expansion of NICUs in Texas has improved 
the availability of intensive care in delivery hospitals.  At the same time, more NICUs can 
lead to lower volume units, which has been associated with higher mortality and morbidity 
in very low birth weight newborns.  The analyses would have two parts: 1) describe the 
volume and payments of newborns cared within NICUs by birth weight and other 
characteristics; and 2) assess the association of volume with outcomes (e.g. mortality and 
post discharge ER visits and admissions) and payments across newborn cohorts (e.g. very 
low birth weight, moderate preterm, late preterm, and non-preterm newborns). One of the 
primary policy and clinical objectives would be to identify to method to sustain high quality 
care in lower volume settings.  In addition, this project addresses some of the primary 
charges of the Texas HHS Perinatal Advisory Council (PAC), including recommending ways to 
improve neonatal and maternal outcomes. 
 
5. Geographic constraints and opportunities in Texas newborn care. Texas has world class 
perinatal care resources across a challenging geographic and population landscape.  This 
project would examine maternal travel for care and maternal and newborn transfers.  Local 
newborn care capacity, care, payments, and outcomes would be described across different 
population groups in urban, suburban, and rural locales.  The data would be useful for 
understanding the special needs of small cities and rural areas that may be distant from 
tertiary care centers and the opportunities for telemedicine to improve newborn care.  The 
impact of possible hospital or OB unit closures would also be modeled. This project would 
also identify gaps in care and identify opportunities for improvements and addresses some 
of the primary charges of the Texas HHS Perinatal Advisory Council (PAC), including 
examining utilization trends in neonatal and maternal care.  
 
6. Hospital characteristics and newborn care patterns, payments and outcomes.  Texas 
hospitals providing obstetrical and newborn care are diverse in terms of size, teaching 
status, affiliations, care capacity, adjacency to other providers, and community 
characteristics.  Information from the Neonatal Levels of Care Designation survey and the 
Texas AHA Annual Hospital Survey would be included. Analyses will describe hospitals by 
relevant characteristics and will then examine associated care patterns, payments, and 
outcomes.   
 
7. Validation of TNP NICU definition.  In the current TNP analyses, a claims coding-based 
definition of a NICU admission was developed through discussions with neonatologists and 
hospital billing staff.  The sensitivity of analyses to alternative definitions was also tested.  
Currently lacking is a validation study that compares EHR information with current and 
alternative claims coding-based definitions across a range of newborns and hospital types.  
This project would fill that gap. 
 
8. Analyses of professional and hospital billing practices.  Early in the current project, 
preliminary analysis of newborn billing revealed that facility and professional level of care 
was frequently discordant.  A fuller analysis would describe these differences by newborn 
characteristics for each hospital. In addition, comparison of birth certificate data with 
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assigned APR-DRGs could help improve billing accuracy. This project may involve 
coordination with Texas EQRO, Center for Analytics and Decision Support, Rate Analysis, 
Utilization Review teams from Texas Medicaid and the Texas HHS Inspector General.  
 
9. Clinical and economic outcomes of extreme prematurity.  The smallest and most 
immature infants experience high rates of mortality, morbidity, healthcare utilization, and 
payments. Accurate estimates of the payments relative to health gains for extremely 
premature infants are of great importance but poorly studied in Texas and almost all states. 
This project would answer the questions: What is the overall relationship of cost per live 
birth to risk-adjusted survival rate to both discharge home and to 1 year?  And, how does 
this relationship vary among distinct centers and NICUs? The TNP dataset provides unique 
information to measure in-hospital care and outcomes, including mortality, and longer-term 
utilization.  The addition of data from other relevant HHS programs — for example, Women, 
Infant, and Children (WIC) and The Texas Birth Defects Epidemiology and Surveillance 
(BDES) — would widen the possible analyses. The data could also serve as the foundation 
for health and developmental evaluations at 24 months of age to expand our understanding 
of outcomes, and to guide improvement efforts of their care from birth through childhood. 
 

Finally, the TPCSS would engage clinicians, hospitals, policy makers and families through a 

staged process of data release with increasing transparency over time.  (Table 15) In the first 

phase, measures would be publicly released at the RAC and NICR levels, and by de-identified 

hospital level.  Hospitals and MCOs would receive confidential hospital- or MCO-specific reports 

with anonymous peer comparisons.  In the second phase, MCOs would receive confidential 

hospital-specific reports. Hospitals could also request public release of their hospital-specific 

reports.  This may be an attractive decision for some hospitals that would like to highlight the 

care provided to their newborns.  The hospitals could also request release of more detailed 

data and analyses.  In the final phase, hospital-specific reports (with patient information 

protected) would be publicly released after the hospitals were provided with an opportunity to 

review and add comments. 

 

 

 

 

 

 



 

 64 

 

Table 15. Proposed stages of release of newborn care measures.  

 
 

12.3. The Texas Perinatal Quality Care Collaborative (TPQCC) 
Perinatal quality collaboratives of clinicians in many states have led to improvements in the 

care of mother and newborns.  These initiatives have received technical support from the 

Centers for Disease Control and Prevention, and funding from state and federal agencies, 

private foundations, and hospitals through membership fees.  Although the most common 

organizational form is a not-for profit clinician initiated and led entity — such as in California, 

Ohio, and Massachusetts — in other states a public university (e.g. Florida) or state agency (e.g. 

New York) provide organizational and funding roles.48    

 

In Texas, the Texas Collaborative for Healthy Mothers and Babies (TCHMB) is situated in the 

University of Texas System and has projects in breast feeding, labor induction, and increased 

access to reproductive healthcare.  (https://www.tchmb.org/)  Currently, the collaborative does 

not have a direct role in the quality improvement of NICU care, but its perinatal initiatives with 

diverse providers and a strong academic organizational base position it for such future projects. 

 

The Texas Perinatal Advisory Council (PAC), created by House Bill 15 of the 83rd Texas 

Legislature (Regular Session), develops and recommends criteria for designating levels of 

hospital-based neonatal and maternal care. This legislation also includes a provision requiring 

hospitals to "regularly submit outcome and other data to [HHS] as required or requested." 

Phase I
1 Release to hospitals of confidential hospital-specific reports with anonymous peer comparisons
2 Release to MCOs of confidential MCO-specific reports with anonymous peer comparisons
3 Public release of NICR & RAC-level reports
4 Public release of de-identified hospital-level reports
Phase II 
1 Release to MCOs of confidential hospital-specific reports
2 Upon hospital request, public release of hospital-specific reports with anonymous peer comparisons
3 Upon hospital request, release of its specific data and / or analyses 

(similar to the HHS Quality-Based Hospital Potentially Preventable Events (PPE) Program )
Phase III 

Public release of hospital-specific reports (after an appropriate period for hospital review and comment)
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Regional Advisory Councils (RACs) have participated in the HHS PAC's NICU and Maternal Care 

Designation Programs and have also been charged by the PAC with being the regional conduit 

to improve Texas perinatal care. The RAC's regional presence lends itself to clinician initiated 

and led improvement projects, although additional funding and a wider participation by 

perinatal providers would be likely needed to affect the care provided to most newborns.  At an 

Austin meeting of the RACs in August 2018, attendees tentatively identified projects in the 

appropriate use of newborn diagnostic imaging and temperature control.  

 

The State-initiated quality improvement activities of the TCHMB and RACs offer the advantage 

of a clear sources of funding, public oversight through the State’s legislative and executive 

branches, and access to state vital records and administrative data.  One disadvantage to this 

structure is that the most effective perinatal improvement organizations, arguably the 

Vermont-Oxford Network (VON) and the California Perinatal Quality Care Collaborative 

(CPQCC), arose from the concerns, interests, and efforts of perinatal clinicians, most notably 

neonatologists though self-organization and gradual participation of hospitals as the value of 

the collaborative developed.  The VON is entirely funded by member fees.  A drawback to 

provider-led initiatives is weak public oversight.  The VON collaborates but is wholly 

independent of federal and state agencies.  The CPQCC has strong connections with the 

California Department of Health Care Services, a state agency.   The latter also leads a separate 

effort to reduce/eliminate catheter associated blood stream infections (CABSIs) and other 

hospital-acquired infections.  Both of the VON and CPQCC collaboratives developed to their 

current strengths over a couple of decades. 

 

Perinatal collaboratives to date have been most successful in promoting care known to be 

effective during the newborn hospital episode, and have particularly focused on the NICU care 

of very premature newborns.48  Data is generally collected by the hospital with the 

collaborative serving to organize and analyze the information, and then report performance 

measures back to the providers.  The collection of clinical data onsite according to collaborative 

specifications leads to high quality measures that are specific to their current collaborative 
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projects.  On the other hand, the data collection does not extend to the entire newborn cohort, 

or usually beyond a newborn’s stay in the reporting hospital.  While there have been recent 

efforts to expand initiatives to newborns with a birthweight of greater than 1500 grams, these 

have been limited.  Linking care processes to outcomes after newborn discharge are rare.  

Furthermore, as participation is voluntary and largely funded by hospitals, it is difficult to 

undertake projects to improve the efficiency of care, which may result in lower hospital and 

physician revenue.  Achieving value-based care that improves both quality and reduces 

unnecessary payments is likely to require the additional leadership of public and private payers 

in partnership with state health and health care agencies.   

 

State-based involvement provides stable funding and a strong signal of state priorities, which 

can encourage or incentivize hospital participation. Texas has health and health care data 

across entire newborn populations.  While these may not be detailed and timely enough for 

specific on the ground improvement projects, they can efficiently identify trends and patterns 

in care that warrant provider collaborative initiatives. 

 
12.4. Public oversight in meeting the Triple Aims in Texas Perinatal Health 
The most important partners in Texas perinatal care are newborns and their families.  In the 

complex and highly technical public health and private health care environment, their interests 

and concerns are represented through State public entities (e.g. Department of State Health 

Services, Medicaid), perinatal organizations, such as the March of Dimes, and trade and 

specialty associations including the Texas Hospital Association, The Texas Medical Association, 

The Children’s Hospital Association of Texas, and The Texas Pediatric Society.   

 

State entities are particularly important because their authority is derived through legislative 

mandates related to public health and health care passed by officials elected by the public.  

Among other responsibilities, the Texas HHS PAC has been tasked with developing and 

implementing official levels of care designations for neonatal and maternal care, making 

recommendations for dividing the state into neonatal and maternal care regions, examining 

utilization trends in neonatal and maternal care, and recommending ways to improve neonatal 
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and maternal outcomes. As the Texas Perinatal Care Surveillance System and Texas Perinatal 

Quality Care Collaborative develop, the PAC should advise and help coordinate their activities.  

In turn, both the surveillance and improvement functions support the responsibilities of the 

Medicaid program and other state agencies charged with the health and well-being of mothers, 

infants, and children in the State of Texas. 

 

Nationally, the care of newborn across the entire birth population has received relatively little 

attention by policy analysts and researchers.  The Texas Neonatal Intensive Care Project 

demonstrates that systematic risk-adjusted analysis using available datasets reveals patterns of 

care and payments with important opportunities for improving the value of perinatal care for 

families and payers.  Most importantly, the TNP provides the State of Texas with an analytic 

framework to not only to identify new questions through continued surveillance, but also to 

answer many of these very questions through small research projects.   

 

This information comes at an auspicious time for Texas physicians and hospitals who are 

already engaged in extensive efforts towards achieving the Triple Aims.  For newborn care, the 

participation of many Texas NICUs in the Vermont-Oxford Network is a starting point that can 

be extended to newborns with a birthweight of greater than 1500 grams.  A better 

understanding of best practice with lower payments in the Medicaid population would benefit 

all newborns, including those with commercial insurance.  In the perinatal period, it could lead 

to higher survival, less morbidity, and less separation of newborns and families.  But, the 

benefits of high-quality perinatal care also extend into childhood and beyond to the full life 

course – lower medical costs and better lives.  These are aims that all Texans can agree on.   
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