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I. Executive Summary 
Colorado’s Title XXI Section 1115 waiver - Adult Prenatal Coverage in Child 
Health Plan Plus (CHP+) - was most recently renewed to be effective from 
August 1, 2015 through July 31, 2020. This report serves as the interim 
evaluation of the demonstration, which expanded the income eligibility for 
uninsured pregnant Medicaid expansion clients who would have been covered 
under CHP+ if not for the federal poverty level (FPL) expansion of 142% to 
195%. The three objectives for this demonstration are to increase the 
proportion of women in the target population receiving prenatal and 
postpartum care and for the infants born to these women to be of a healthy 
weight. In order to evaluate the demonstration’s success in achieving these 
objectives, we used the 2015 population as the baseline population and 
calculated the percent change for the three measures in the subsequent 
demonstration years. Results found that the population demonstration showed 
favorable results for two of the three measures: higher rates of postpartum 
care and fewer low birthweight babies. The demonstration population did not 
improve on the rate of prenatal visits. These results should be interpreted with 
caution due to several methodological limitations including an overlap between 
the baseline and demonstration population, difficulties in matching a mother’s 
information with a child’s birth certificate, and apparent issues in the 
birthweight data that will need to be explored further. The Department plans 
to address these limitations in the final evaluation due later in 2020. With 
these limitations in mind, the interim evaluation suggests that the 
demonstration was partially successful in meeting the objectives. 

II. General Background Information about the Demonstration 
Colorado’s title XXI section 1115 demonstration project number 21-W-0014/8, 
entitled Adult Prenatal Coverage in Child Health Plan Plus (CHP+), was most 
recently approved by the Center for Medicare and Medicaid Services (CMS) on 
July 24, 2015. The demonstration renewal period that was approved is 
effective from August 1, 2015 through July 31, 2020, encompassing five (5) 
demonstration years. On April 26, 2017 CMS approved Colorado’s Special Terms 
and Conditions (STCs) and evaluation design. See   attachment 1. 
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Under this demonstration’s five-year renewal period, Colorado expanded the 
income eligibility level for uninsured pregnant Medicaid expansion clients who 
would have been covered under CHP+ if not for the FPL expansion of 142% to 
195%. Aiming to further the objectives of title XIX and XXI by providing 
necessary prenatal, delivery, and postpartum care to low-income pregnant 
women within the program cohort, CMS has granted Colorado expenditure 
authorities under section 2104 of the Social Security Act (Act) to provide 
eligible prenatal women coverage under the Medicaid State Plan and receive 
federal matching of demonstration costs not otherwise matchable Title XXI 
funds. 

The demonstration population includes pregnant Medicaid expansion clients 
who would have been covered under CHP+ if not for the expansion (142%-195% 
FPL). The state has targeted this population to achieve three key objectives: 

1. Decrease the uninsured rate for pregnant women; 

2. Increase prenatal and postpartum care for pregnant women enrolled in 
the demonstration; and; 

3. Increase the number of healthy babies born to pregnant women enrolled 
in the demonstration. 

To achieve these objectives, Medicaid clients who identified as pregnant 
received a call to complete a prenatal risk assessment and a PHQ9, which 
together aim to identify community and educational resources that may benefit 
the clients, such as Women, Infants and Children (WIC), Prenatal Plus (PN+), 
Nurse Family Partnership (NFP), and Healthy Start. Members who have been 
identified as high risk are enrolled in the Intensive Case Management Program.  

History 

The interim evaluation analysis contained throughout this report serves to 
provide a public assessment of Colorado’s Adult Prenatal Coverage in CHP+ 
demonstration from August 1, 2015, through July 31, 2019. Additionally, the 
state will present this evaluation as a component of its extension application to 
continue the demonstration for one additional demonstration term.  
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In September 2002, the State of Colorado received approval from the Centers 
for Medicare and Medicaid Services (CMS) for a four-year demonstration period 
through September 2006 for its “Adult Prenatal Coverage in CHP+” program. 
This program permitted the state to use Title XXI funds to expand coverage to 
uninsured pregnant women with family incomes between 133% and 185% of the 
FPL. Subsequently, in January 2006, CMS approved an amendment to the 
demonstration. This allowed Colorado to expand eligibility for uninsured 
pregnant women under the demonstration from above 185% to 200% of the FPL. 
On September 29, 2006, CMS approved Colorado’s request to renew the 
demonstration for a three-year period through September 30, 2009. CMS then 
approved Colorado’s extension request, which extended the program through 
June 2012. On July 30, 2012, Colorado received approval to expand coverage 
for uninsured pregnant women from 200% to 250% of the FPL. In April 2015, the 
Colorado Department of Health Care Policy and Financing submitted an 
application for an extension of Colorado’s title XXI section 1115 demonstration 
project No. 21-W-00014/8. This extension effectively continued the project at 
the 2012 FLP levels that raised the upper limit to 250% FPL.  

Section 111 of the Children’s Health Insurance Program Reauthorization Act 
(CHIPRA) added Section 2112(b)(1)(A) of the Social Security Act, which 
specifies that a state must first cover pregnant women in Medicaid to at least 
185% of the FPL before expanding coverage to pregnant women in the 
Children’s Health Insurance Program (CHIP).  Section 111 of CHIPRA also added 
a provision to provide states the option to provide necessary prenatal, delivery 
and postpartum care to targeted, low-income, pregnant women through the 
Title XXI State Plan.  

To comply with the spirit of CHIPRA, Colorado submitted a Medicaid State Plan 
Amendment and received approval for transitioning pregnant women from 133% 
to 185% of the FPL to the Medicaid State Plan and provide full Medicaid 
benefits to these women. The State has continued to receive Title XXI funds for 
uninsured pregnant women from 133% to 185% of the FPL. In addition, the State 
submitted and received approval for a corresponding CHIP State Plan 
Amendment to transition pregnant women above 185% of the FPL to 250% of 
the FPL to the CHIP State plan. As required under Special Terms and Conditions 
(STCs) #17, the State transitioned coverage of pregnant women from this 
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demonstration to the Medicaid State Plan and the CHIP State Plan, effective 

January 1, 2013.1   

III. Evaluation Questions and Hypotheses  
Evaluation, Methods and Hypotheses  

Intending to achieve its three primary goals for the demonstration population—
pregnant Medicaid expansion clients with income from 142% to 195% of the 
federal poverty level (FPL) who would have been covered under CHP+ prior to 
the expansion. The state, in consultation with CMS, developed three 
quantifiable targets to evaluate the efficacy of the program.  During the 
extension period, the following objectives of the demonstration include: 

• Objective 1: Increase the percentage of pregnant women who receive 
prenatal and postpartum care for those enrolled in the demonstration. 

• Objective 2: Increase the number of healthy babies born to pregnant women 
enrolled in the demonstration.      

• Objective 3:  Decrease the uninsured rate for pregnant women. 
 
In achieving these objectives, the State developed the following hypotheses. By 
providing health insurance for this population with Title XXI funds under the 
demonstration, it is anticipated that Colorado will see the following:  

1. The prenatal waiver will result in an increase in prenatal care provided to 
women enrolled in the program; 

2. The prenatal waiver will result in an increase in postpartum care provided 
to women enrolled in the program;       

3. The prenatal waiver will result in an increase in the number of healthy 
babies born in Colorado. 

Of note, we were unable to identify an appropriate dataset described in the 
approved evaluation design that addresses Objective 3 above. Increases in 
insurance rates are well researched and shown to have positive influence on 

                                            

1 The FPLs listed in the Historical Summary of the Demonstration Project section are pre-MAGI-
converted levels 
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health outcomes.2  As a result, this objective was not pursued further in this 
evaluation. 

These predictions were translated into two formal hypotheses for testing, 
which are incorporated in Attachment C of the STCs dated April 26, 2017. As 
presented in Attachment C, to determine if Colorado is achieving the 
objectives of the demonstration, the State will test the following:  

• Hypothesis 1: The proportion of pregnant women enrolled in the CHP+ 
demonstration will have a statistically significant increase in prenatal care 
visits and a statistically significant increase in postpartum care visits from 
SFY 2015 to SFY 2020. 

• Hypothesis 2: The proportion of babies born to women enrolled in the CHP+ 
demonstration and admitted to the NICU will decrease over the five years of 
the demonstration term. The proportion of babies born to women enrolled 
in the CHP+ demonstration that weigh under 2,500 grams will decrease by 
10% from SFY 2015 to SFY2020. 

 
Theory of Change Diagram  
 

 

                                            
2 American College of Obstetricians and Gynecologists. “Benefits to Women of Medicaid Expansion 
Through the Affordable Care Act” (Washington: American College of Obstetricians and Gynecologists, 
January 2013), available at https://www.acog.org/ClinicalGuidance-and-Publications/Committee-
Opinions/Committeeon-Health-Care-for-Underserved-Women/Benefits-to-Women-ofMedicaid-
Expansion-Affordable-Care-Act. 
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The evaluation’s first hypothesis is linked to the demonstration’s objective, 
explicitly measuring the projected increase in prenatal and postpartum care for 
pregnant women enrolled in the demonstration. The second hypothesis is 
directly tied to measuring the impact the demonstration has on improving 
health outcomes for low-income mothers and their babies, the weight of the 
babies being a representation of the targeted health outcome. Taken together, 
the measures, hypotheses and predictions of the evaluation are implicitly 
aligned with the demonstration’s ultimate goal of improving health outcomes 
for the program cohort. 
 
Through the life of this demonstration, Colorado has continually expanded the 
objectives with each iteration to further improve the health outcomes of low-
income mothers and their babies. The evaluation presented in the 
demonstration extension application dated April 15, 2015, focused on the 
timeliness of prenatal and postpartum care in addition to the percentage of 
healthy births. 
 
Given the findings of the previous demonstration period, the State modified 
the measures in the present evaluation to focus on an increase in prenatal and 
postpartum care. An increase in prenatal care—healthcare and consultation 
received while pregnant—is a primary driver of improving health outcomes for 
mothers and their infant3. Therefore, tracking the extent to which the 
population receives this care allows this evaluation to build upon the results of 
the last analysis, which is necessary to increase the continued efficacy of the 
demonstration.  
 
The additional measure of increasing postpartum care for the demonstration 
population is not only an additional change from the prior evaluation but is also 
an important component of furthering the objectives of title XIX and XXI by 
providing necessary prenatal, delivery, and postpartum care to low-income 
pregnant women. Improving the health of these members is a shared objective, 

                                            
3 March of Dimes. Prenatal Care Checkups. Available at: 
https://www.marchofdimes.org/pregnancy/prenatal-care-checkups.aspx# 
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which requires that high quality care continue through pregnancy, post-
delivery, and early life.  

IV. Methodology 
The methodology prescribed for the evaluation of this demonstration is 
presented in Attachment 1 of this report, which is part of the Demonstration 
Evaluation Plan in the CMS approved STCs, dated April 26, 2017. In completing 
this evaluation, data was obtained from Colorado’s Medicaid claims data MMIS 
System, as well as, Colorado’s birth certificate data supplied by the Colorado 
Department of Public Health and Environment (CDPHE). 

Measure Stewards and Data Validation 

The data in this report was pulled and evaluated by the Colorado Department 
of Health Care Policy and Financing’s Data Analytics Section. Data is checked 
for completeness, accuracy, and reasonableness via peer review of SQL codes. 
Additionally, staff who have the expertise and knowledge of the birth and 
pregnancy data sources review the codes and data utilized in this study. 
Finally, a comparison is made between budget and other reports to assess 
reasonableness of the data. For example, prior budget demonstration forecasts 
were evaluated to assess reasonableness of actual data pulled. Further, the 
Colorado Medicaid Program within the Colorado Department of Health Care 
Policy and Financing is responsible for maintaining and cleaning data within the 
MMIS System on a regular basis.   

Finally, one data validation technique employed was to require that claims 
within the dataset have a value of “paid”. This helped ensure non-eligible 
clients were excluded from analysis and decreased potential duplicate claims. 
This served as a proxy to ensure individuals who were not eligible or who had 
submitted multiple claims were not captured in the population groups. Denied 
and processing claims were used as a proxy for individuals who were not 
enrolled or not eligible, or who had submitted multiple claims. 

Evaluation Period 

The evaluation period for the comparison population, also referred to as the 
baseline, was set as the 2015 calendar year, with dates between 01/01/2015 
and 12/31/2015. The target population period was divided into four separate 
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demonstration years between 08/01/2015 and 07/31/2019. The specific 
demonstration years encompassed the entire target population are presented 
below. It is important to note that the baseline population period used to 
generate the baseline data set included four months in 2015, which are also 
included in demonstration year 1, 08/01/2015 through 12/31/2015. 

Demonstration Year Beginning Date End Date 

1 08/01/2015 07/31/2016 

2 08/01/2016 07/31/2017 

3 08/01/2017 07/31/2018 

4 08/01/2018 07/31/2019 

 

Evaluation Design Overview 

This evaluation compared a group of women whose characteristics would have 
made them eligible prior to the demonstration period (baseline) with women 
who had qualifying characteristics during the demonstration period (target). A 
percent change between the baseline time period and the demonstration years 
is subsequently calculated for three different measures. The design then 
assumes that the differences in outcomes observed between these two groups 
is attributable to the demonstration. Full limitations of this design are 
described in further detail in the Limitations Section V. 
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Comparison Population Inclusion Criteria 

Clients (women) ages 15-44 years between 142% - 195% FPL with a service date 
between 01/01/2015 and 12/31/2015 and a global bill, or a hospital delivery 
DRG, captured with the following APR-DRGs were eligible for inclusion in the 
comparison population: 

• DRG APR codes for cesarean delivery (540), vaginal delivery (541 ,542, and 
560), and claim type B or M 

• Procedure codes for prenatal care (59400, 59510), postpartum care (59610, 
59618, 59410, 59409, 59515, 59614, 59622, 59612, 59620) and claim type E, 
K, or N 

Target Population Inclusion Criteria 

Clients (women) ages 15-44 years between 142%-195% FPL with a service date 
between 08/01/2015 and 07/31/2019 and a global bill, or a hospital delivery 
DRG, captured with the following APR-DRGs were eligible for inclusion in the 
target population: 

• DPG APR codes for cesarean delivery (540), vaginal delivery (541, 542, and 
560) and claim type I or A 

• Procedure code for prenatal care (59400, 59510), postnatal care (59610, 
59618, 59410, 59409, 59515, 59614, 59622, 59612, 59620) and claim type M 

• Procedure code 59425, 59426, or 59430 and claim type M 

• Procedure code 99201 – 99215 and a procedure code modifier equal to ‘TH’ 



13 | Project Number 21-W-00014/8  
Interim Evaluation Report 

Comparison and Target Population Exclusion Criteria 

The exclusion criteria applied in this evaluation were selected to keep the 
denominator consistent between the prenatal and postpartum measures. With 
this aim, clients were excluded if they were dually eligible for the ACC 
Medicare Medicaid Program (MMP), were eligible for both a Medicare and a 
Medicaid benefit, were in the Working Adults with Disabilities Buy-in Eligibility 
Type or were clients in the Children with Disabilities Buy-in Eligibility Type 
(032). Clients were also excluded from analysis if their claim status was not 
equal to paid. 

Hypothesis Development 

The demonstration’s approved evaluation plan contains two hypotheses, 
referenced as Hypothesis 1 and Hypothesis 2 below. 

Hypothesis 1: The proportion of pregnant women enrolled in the CHP+ 
demonstration will have a statistically significant increase in prenatal care 
visits and a statistically significant increase in postpartum care visits from SFY 
2015 to SFY 2020. 

The evaluation plan contains two hypotheses. The first hypothesis contains two 
measure driven hypotheses. Those two hypotheses are: 

H1A0: Pregnant women prenatal care visits SFY 2015 to 2020 < or = 
prenatal care visits in baseline  

H1A1: Pregnant women prenatal care visits SFY 2015 to 2020 > prenatal 
care visits in baseline  

and; 

H1B0: Pregnant women postpartum care visits SFY 2015 to 2020 < or = 
postpartum care visits in baseline  

H1B1: Pregnant women postpartum care visits SFY 2015 to 2020 > 
postpartum care visits in baseline  

Hypothesis 2:  The proportion of babies born to women enrolled in the CHP+ 
demonstration and admitted to the NICU will decrease over the five years of 
the demonstration period.  The proportion of babies born to women enrolled 
in the CHP+ demonstration that weigh under 2,500 grams will decrease by 10% 
from SFY 2015 to SFY 2020. 

H2A0: Percent of babies born weighing less than 2,500 grams within 
population cohort = no change from SFY 2015 to SFY 2020. 



14 | Project Number 21-W-00014/8  
Interim Evaluation Report 

H2A1: Percent of babies born weighing less than 2,500 grams within 
population cohort ≥ 10% decrease from SFY 2015 to SFY 2020. 

Through the STCs and evaluation plan development process, Hypothesis 1 was 
broken into two evaluation measures, which are referred to throughout as 
Measure 1 and Measure 2. These measures target the rate of pregnant women 
with prenatal care and the rate of pregnant women with postpartum care, 
respectively. Hypothesis 2 was developed into a single metric, which is referred 
to as Measure 3 and tracks the percentage of births weighing less than 2,500 
grams. Though the NICU measure is useful, it was ultimately not included in 
this evaluation. More details on this exclusion are included in the Limitations 
Section V. Each measure is defined below with a description of the criteria 
deployed to develop the corresponding data set. 

Measure 1 Criteria– Number of Pregnant Women with Prenatal Care 

Clients were counted in the numerator of this measure if they met the 
above comparison or target inclusion criteria, respectively, and were also 
identified as having one of the following procedure codes related to 
prenatal care: 59400, 59510, 59426, 59610, 59618, 59622, or codes 99201-
99215 with the ‘TH’ modifier.  

Measure 2 Criteria -Number of Pregnant Women with Postpartum Care 

Clients were counted in the numerator of this measure if they met the 
above comparison or target inclusion criteria, respectively, and were also 
identified as having one of the following procedure codes related to 
postpartum care: 59400, 59510, 59410, 59515, 59430, 59610, 59614, 
59618, 59622 

Measure 3 Criteria - Percent of Births Weighing < 2,500 Grams 

Clients were counted in the numerator of this measure if they met the 
above comparison or target inclusion criteria, respectively. Additionally, 
birth data must have included the weight data of the infant. Target 
population data excluded mothers who gave birth to multiples. Clients who 
gave birth to multiples were included in Measure 3 of the comparison 
group. This is discussed further in the limitations section.  

For all three measures and each population, it was necessary to update the 
defined ICD-9 codes from the 2017 STCs to ICD-10, as ICD-9 is no longer 
accepted as the primary diagnosis coding subset in Colorado’s MMIS 
System. The crosswalk from ICD-9 to ICD-10 is included as Attachment 2 in 
this report.  
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Analytical methodology used to assess each measure is prescribed in the 
Demonstration Evaluation Plan.  

Hypothesis 1 (Measures 1 & 2) Methodology 

The data needed to test the first hypothesis came from Medicaid claims data in 
the state MMIS system. Total number of births is pulled from the claims for the 
previous calendar year. Three types of birth data were used: inpatient 
deliveries, global bills and antepartum/standalone care (other criteria are also 
assessed, per the specifications). The data was used to identify the prenatal 
and postpartum care based on the numerator criteria for the measure—
Attachment 1. 

The analytical strategy used to evaluate the data is a year-to-year percentage 
change. The annual difference is calculated by subtracting the previous year’s 
value from the current year’s value. Then the annual difference is divided by 
the previous year’s value to get a comparison. This figure is then multiplied by 
100 to obtain the year-over-year percentage change.  

Hypothesis 2 (Measure 3) Methodology 

The data for Hypothesis 2 was taken from claims data from the Department’s 
MMIS system and birth certificate data provided by our sister agency, CDPHE. 
Claims data and CDPHEs’ birth certificate registry is matched by birth mother. 
The infant’s birth weight is then pulled from the matched birth certificate. 
Only infants with a birth weight of less than 2,500 grams are included in the 
report.  

The methodology is a pre- and post-measurement to compare the number of 
babies born to pregnant women in the demonstration population weighing less 
than 2,500 grams during the waiver period. The analytical strategy used to 
evaluate this data is a year-to-year percentage change. The annual difference 
is calculated by subtracting the previous year’s value from the current year’s 
value. Then the annual difference is divided by the previous year’s value to get 
a comparison. This figure is then multiplied by 100 to obtain the year-to-year 
percentage change.  

Evaluation Changes Made to Address Discrepancies Identified During Analysis 

The demonstration evaluation plan divided hypothesis 1 into two measures—
measure 1 and measure 2—for tracking and analysis. The prescribed plan 
defines the denominators differently between these measures, which are 
designed to evaluate one hypothesis. The additional diagnosis codes specified 
in the postpartum care denominator were tested and found to add an 
additional six (6) clients compared to the Department’s standard criteria and 
SQL language for identifying deliveries. In order for the denominators to match 
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between measure 1 and measure 2, the Department decided to use the 
standard delivery criteria originally proposed for measure 1 so that it matched 
measure 2. With this change, the baseline dataset was developed with a 
consistent denominator for all measures. Following a similar approach, the 
application of the Department’s standard definition for deliveries was applied 
to all three measures for the comparison group. 

The baseline data set and the prescribed evaluation design were structured 
with prenatal care codes that are single instances of prenatal care and not 
global bills. By limiting prenatal and postpartum care visits to those billed in 
the specified demonstration year, the design unintentionally introduced 
potential bias and risk of not fully capturing all related care. As an example of 
this challenge, it is possible that some prenatal care visits were  billed before 
the demonstration year for a given birth, such as prenatal care delivered in 
April 2016 (Demonstration Year 1) for a birth in September 2016 
(Demonstration Year 2). A similar situation is also plausible for postpartum care 
visits. Without controlling for these situations, it is reasonable to expect a 
meaningful portion of women would be incorrectly excluded from the 
evaluation results. 

To address this limitation and control for risk of population undercount, the 
state deviated from the evaluation design and utilized a look-back period of 
eight (8) months and a look-forward period of 60 days. The eight month look-
back period was used to identify prenatal care occurring before the estimated 
date of delivery. Similarly, the 60-day look-forward period was used to identify 
any post-partum care occurring after the estimated date of delivery.  

The data for this evaluation was gathered using the same client exclusion 
parameters as the baseline dataset with two exceptions—FPL bracket(s) and 
age range.  

● The baseline data was gathered using an FPL bracket of 142%-195% during 
calendar year 2015, while the evaluation data set used a client’s FPL 
bracket during the month of the delivery claim. 

 
Remaining consistent with the use of the Department’s standard delivery data 
criteria, the eligible client population was limited to ages ranging from 15-44, 
opposed to the 15-55 listed in the demonstration evaluation plan. This age 
range is consistent with the baseline dataset. 

Finally, the demonstration measures, as defined in the baseline data set and 
evaluation plan, did not address how to control the pregnant women that gave 
birth to multiple infants, which is a confounding variable to assess gross birth 
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weight. To resolve this issue, women who gave birth to multiple infants at 
delivery were excluded for the comparison population for measure 3. 

Enrollment Definition 

In this evaluation, a member is considered "enrolled" in the program if the 
member gave birth during the demonstration year and had an FPL of 142% - 
195% during the month of birth. A member is counted in an enrollment month if 
the member was enrolled in Medicaid during the month (regardless of if the 
member was pregnant or within the 60-day postpartum period). Members who 
were pregnant but did not give birth during the demonstration year are not 
counted in this enrollment population.  

          Enrollment patterns measured include: 

● All births in the demonstration year by month 
● Total Births 
● Members in the demonstration population who maintained Medicaid 

eligibility during the demonstration period (any FPL bracket) 
● Members in the demonstration population who maintained the same FPL 

bracket during the demonstration period 
● Total member months 
● Unique clients 
● Average member months per client 

V. Methodological Limitations  
Lack of Concurrent Control Group 

One concern regarding the design of the evaluation is the lack of a concurrent 
control group. There are two separate pieces contributing to this concern. 
First, the baseline year covers calendar year 2015 in its entirety (January 1 - 
December 31, 2015). Due to the demonstration period beginning in August of 
2015, there are four months of data that overlap between the baseline and 
demonstration years. The second and perhaps larger factor contributing to the 
lack of a concurrent control group is the nature of the demonstration itself. 
Because this demonstration was an extension of previously established FPL 
guidelines that apply to all pregnant women who meet the criteria, we do not 
have a counterfactual to measure the outcomes of pregnant women in this 
income range who do not fall under the demonstration. It is not possible to 
know what would have happened in the absence of this demonstration because 
the demonstration by definition covers all eligible women. It is possible that 
outcomes for women and their children would have been worse in the absence 
of the demonstration, but we cannot properly evaluate that potential outcome.  
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Inclusion Criteria 

For our inclusion criteria, we require that both the comparison and target 
population be between the ages of 15-44 years. By narrowing eligibility criteria 
to this age range, we aligned methodology with Colorado’s Mother and Infant 
Health grant. This additional criterion potentially controls multiple confounding 
factors specific to pregnant women outside this age range. These age-related 
factors include birthweight outcomes and a mother’s likelihood of receiving 
prenatal and postpartum care. 

Inclusion criteria for both the comparison and target groups included that the 
claim status must have been paid. This additional criterion was set to verify 
that the claims input data was both accurate and non-duplicative, as described 
in the data validation section.  It is important to highlight that implementation 
of this data quality control does pose a small risk of inadvertently excluding 
some eligible clients from the comparison and target populations. 

Birthweight (Measure 3) 

There are two specific study limitations that apply directly to Measure 3 
(evaluation of birth weight) in this study. First, the target population added a 
further criterion to exclude data from mothers who gave birth to multiples. 
Infants who are part of multiples are more likely to be of a low birthweight due 
to biological constraints.4 As Measure 3 specifically uses low birth weight as a 
proxy for poor birth outcomes, mothers who gave birth to multiples were 
excluded from analysis in the target population. At the time when the 
comparison population was defined, mothers who gave birth to multiples were 
not excluded. Therefore, there is potential for introduction of Type I statistical 
error into this study – risk of incorrectly identifying a significant decrease in 
number of infants less than 2,500 grams between the comparison and target 
population increases. This limitation will be addressed in the final evaluation to 
be completed later in 2020.  

However, the number of mothers who give birth to multiples is fairly low in the 
United States. Final data from the 2018 National Vital Statistics Report 
published by the CDC indicates the 2018 twin birth rate was 32.6 per 1,000 
births and the triplet and higher multiple birth rate for 2018 was 93.0 per 
100,000 live births.5 Therefore, we assess that the error introduced into the 
study does not account for the entirety of the large difference we observe in 
the baseline year compared to the demonstration years. 

                                            
4 Jin, J. “Babies with Low Birth Weight.” JAMA. (2015).  

5 US Department of Health and Human Services. “Births: Final Data for 2018.” National Vital Statistics 
Reports.  
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Secondly, in order to obtain birth weight data, eligible mothers with 
appropriate claims indicating a live birth were matched with birth certificate 
data. The infant’s birth weight was then abstracted from the certificate. It is 
estimated that between 15-20% of the target population group was unable to 
match mother’s delivery claim with a birth certificate, which lowered the 
evaluation numerator. The evaluation denominator was generated from claims 
data, which resulted in a static denominator being used with a lower 
numerator--artificially driving the low birth weight measure lower. Any time 
there is significant missing data, bias is introduced into the analysis. We do not 
have any data to suggest that mothers with specific characteristics were 
differentially excluded from the birth weight analysis; however, future studies 
could assess ways in order to assist with the matching process.  

The matching of delivery claim(s) and birth certificate(s) is completed by 
CDPHE and the matched files are then sent to the Department. Therefore, the 
Department is limited in its ability to control a direct improvement of the 
match rate. In an attempt to address this limitation, the Department will 
complete a deep dive into the matching process within the final evaluation to 
identify alternate mechanisms or data properties that may increase the match 
rate. Any identified improvement or work-around identified in this process will 
be included in the proposed evaluation design of future demonstration 
extension periods.   

Of note, while an increase in matched files would certainly improve the 
analysis by increasing the sample size, the results of the analysis may or may 
not be impacted by the missing data. If the women and newborns with missing 
matched files do not have characteristics that are different than the population 
with matched files, then we would not expect the trends we see to differ. 
However, if there is something unique about the characteristics of women who 
do not have matched files, then we would expect the results to be impacted. 
The uncertainty around the characteristics of these women, however, prohibits 
any attempt at modeling the missing data. 

Prenatal Care Codes 

The baseline dataset and the prescribed evaluation design were structured with 
some prenatal care codes that are single instances of prenatal care, not global 
bills. As the baseline data was generated with this approach, which only 
identified codes billed within the demonstration year, the same approach was 
used for the evaluation. Limiting prenatal and postpartum care visits to those 
billed in the specified demonstration year generates some probability that 
some prenatal care visits are being billed before the demonstration year for 
births that happened within the demonstration year. 
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Enrollment 

The number of clients who maintained some type of Medicaid eligibility after 
the two-month period postpartum would be a more accurate analysis of 
program disenrollment than looking at member months over time. In the past, 
we have done reporting on the number of clients who dropped off of Medicaid 
eligibility two months after giving birth vs the number of clients who 
maintained some kind of Medicaid eligibility after this period, which would be a 
more accurate analysis of program disenrollment than looking at member 
months over time. 

Lack of Distinct Demonstration Years 

The design of this study did not account for women who span demonstration 
years, with prenatal care occurring in one demonstration year time period and 
delivery and/or postpartum care occurring in a different demonstration year 
time period.  

Analytic Strategy 

The analysis set for this study was a percentage over year change. Further 
studies could instead explore a comparison of the demonstration population 
versus state or national benchmarks. This would be a more realistic measure of 
success given that these measures are difficult to make great change on from a 
year to year basis. The analysis employed in this study includes non-normalized 
comparison of unadjusted counts. The percentage change by year did not 
control for population change or overall enrollment changes. Further studies 
can look to include analyses that explore these potential effects.  

Omission of NICU Data 

The original proposal for this study included a hypothesis potentially comparing 
changes in the number of infants born to women enrolled in the program that 
were subsequently admitted to the NICU. Though an important measure by all 
accords, upon initiating the study, it was determined this measure was not well 
defined and would not be easily controlled. Deeper analysis employing control 
of confounding variables would be needed to address this item. It was 
therefore not included in our current, final study based on the scope and 
purpose of the current study objectives.  

VI. Results 
As outlined in methodology, we calculated percent change to compare 
differences in the proportion of clients meeting the defined three measures. 
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Measure 1 Results– Number of Pregnant Women with Prenatal Care 

A higher percentage of eligible clients received prenatal care during the 
baseline year compared to all demonstration years (Table 1). A clear decrease 
in percentage of clients receiving care occurred between baseline and 
demonstration year 1 (10.4% rate of change), at which point a smaller year-to-
year percent decrease continued across all additional years. The specific year-
to-year percent change comparison between baseline and demonstration year 4 
was -22.8%.   

The hypothesis that more pregnant women would receive prenatal care during 
demonstration years as compared to the baseline was not supported by study 
findings. As a descriptive study comparing unadjusted percentage differences 
and year-to-year percent changes, we are unable to make a determination as 
to whether the percent decrease represents a statistically significant finding. 
However, as it relates to practical relevance, we have identified a potential 
decreasing trend in the number of eligible clients receiving prenatal care 
across the demonstration years (Figure 1), as defined by the study parameters. 

 

 

 

 

 

 

 

 

 

 

Table 1. Comparison of Pregnant Women with Prenatal Care Across All Study 
Years 

Year Number 
Received 
Prenatal 

Care 

Percent 
Received 
Prenatal 
Care (%) 

Percentage 
Point 

Difference 
from 

Baseline 

Rate of 
change year 

over year 

Rate of 
change from 

baseline 
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Baseline Year 1637 51.8 -- -- -- 

Demonstration 
Year 1 

1287 46.4 -5.4 -10.4% -10.4% 

Demonstration 
Year 2 

1284 44.7 -7.1 -3.7% -13.7% 

Demonstration 
Year 3 

1279 43.1 -8.7 -3.6% -16.8% 

Demonstration 
Year 4 

1199 40 -11.8 -7.2% -22.8% 

 

 

 

 

 

 

 

 

 

Figure 1. Proportion of Eligible Clients Receiving Prenatal Care by Year 
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Participant race and ethnicity data was not obtained at the initiation of this 
study for the baseline year. Therefore, a more thorough comparison between 
baseline and demonstration years, stratified by race and ethnicity, cannot be 
completed. However, race/ethnicity data is available for demonstration years 
1-4 and was therefore assessed to better understand the decreasing trend in 
prenatal care observed across demonstration years. 

Measure 2 Results – Number of Pregnant Women with Postpartum Care 

An increase in the percentage of eligible clients who received postpartum care 
was identified across all demonstration years, as compared to the baseline. 
Specifically, there was an 8.6%, 8.1%, 8.3%, and 6.2% difference from baseline 
for demonstration years 1-4, respectively (Table 2). A marked change was seen 
between baseline year and demonstration year 1 (16.6% year-to-year rate 
increase) (Figure 2). However, the proportion of eligible clients who received 
postpartum care remained relatively stable across demonstration years 1 – 4, 
with only slight year-to-year percent changes (-0.8%, 0.3%, and -3.5% 
respectively). 

Measure 2 findings support our hypothesis that we would observe a greater 
percentage of pregnant women who received postpartum care as compared to 
the baseline. Specifically, we observed an 11.9% year-to-year increase 
comparing the baseline year directly to demonstration year 4. 
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Table 2. Comparison of Pregnant Women with Postpartum Care Across All Study 
Years  

Year Number 
Received 

Postpartum 
Care 

Percent 
Received 

Postpartum 
Care (%) 

Percent Point 
Difference 

from Baseline 

Rate of 
change year 

over year 

Rate of change 
from baseline 

Baseline Year 1642 51.9 -- -- -- 

Demonstration 
Year 1 

1677 60.5 8.6 16.6% 16.6% 

Demonstration 
Year 2 

1724 60 8.1 -0.8% 15.6% 

Demonstration 
Year 3 

1788 60.2 8.3 0.3% 16.0% 

Demonstration 
Year 4 

1742 58.1 6.2 -3.5% 11.9% 
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Figure 2. Proportion of Eligible Clients Receiving Postpartum Care by Year 

 

Measure 3 Results – Percentage of Births Weighing < 2,500 Grams 

The study outlined a goal of achieving a 10% or greater year-to-year decrease 
in the proportion of clients who gave birth to LBW infants between baseline 
and demonstration year 4. According to this data, the goal was greatly 
exceeded.   

Compared to the baseline year, demonstration years 1-4 saw an -11.3%, -11.8%, 
-11.7%, and -11.5% percentage point difference in LBW infants. Similar to 
measure 2 findings, an initial large year-to-year decrease of 63.8% was 
observed between baseline and demonstration year 1 (Table 3). Subsequent 
year-to-year percent change was minimal after this initial large decrease, 
displaying a plateau across all demonstration years (Figure 3). 

While this data is suggestive of positive improvement in LBW infants in 
Colorado Medicaid, these results should be interpreted with caution. Clearly, 
2015 is an outlier in the data. In addition, the rates for LBW are lower than the 
state and national averages. Future analyses will take a deep dive into the data 
used for this analysis. This is discussed further in the limitations section.  
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Table 3. Comparison of LBW Infants Across All Study Years 

Year Number 
LBW 

Births 

Percent LBW 
Births (%) 

Percent Point 
Difference 

from Baseline 

Rate of 
change year 

over year 

Rate of change 
from baseline 

Baseline Year 
(n=3,162) 

559 17.7 -- -- -- 

Demonstration Year 
1 (n=2,772) 

175 6.4 -11.3 -63.8% -63.8% 

Demonstration Year 
2 (n=2,875) 

167 5.9 -11.8 -7.8% -66.7% 

Demonstration Year 
3 (n=2,970)) 

175 6 -11.7 1.7% -66.1% 

Demonstration Year 
4 (n=2,996) 

184 6.2 -11.5 3.3% -65.0% 
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Figure 3. Proportion of Eligible Clients with Healthy Birth Weight Infants  

 

Demonstration Enrollment  

Enrollment data presented through this evaluation includes monthly snapshot 
member months, unique clients, and total births. Further, to help assess 
member churn while within the demonstration, snapshot enrollment was 
measured for the demonstration population who maintained the same FPL 
bracket during the demonstration and those that changed FPL cohorts, but 
maintained overall demonstration eligibility. 

Of note, member enrollment spans may fall outside of when the client was 
pregnant or in their postpartum period and these numbers only represent 
clients that gave birth during the demonstration year—it does not include any 
members that were pregnant during the demonstration year but hadn't given 
birth yet. This fact is why the enrollment numbers fall off towards the end of 
the year. 

In the following section are demonstration enrollment trends in 
both table and graphic format. 
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Table 4. All Births in the Demonstration Year by Month 

Enrollment Table A: 

All births in the demonstration year by month 

 
Total 
Births Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July 

Demonstration 
Year 1 2772 210 224 231 196 239 235 202 238 235 239 289 234 

Demonstration 
Year 2 2875 261 233 231 199 233 236 206 238 226 263 271 278 

Demonstration 
Year 3 2970 236 255 283 236 247 240 219 261 247 267 229 250 

Demonstration 
Year 4 2996 262 264 253 261 256 247 240 223 236 254 240 260 

 

Figure 4. All Births in the Demonstration Grouped by Month  

 
*Number of births per month is included, as it is likely a better 
representation of enrollment trends over time.  
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Table 5.  Members in the Demonstration Population Who Maintained Medicaid 
Eligibility During the Demonstration Period (Any FPL Bracket) 

Enrollment Table 2: 

Members in the demonstration population who maintained Medicaid eligibility during the demonstration period (any FPL bracket) 

 

Total 

Member 

Months 

Uniqu
e 

Clients 

Average 

member 

months/ 
client Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July 

Demonstration 
Year 1 22578 2772 8.1 1784 1901 1951 2077 2122 2088 2047 1968 1847 1752 1593 1448 

Demonstration 
Year 2 23691 2875 8.2 1957 2046 2151 2161 2161 2136 2052 1999 1921 1820 1716 1571 

Demonstration 
Year 3 24745 2970 8.3 2027 2147 2244 2267 2233 2185 2149 2098 2025 1924 1780 1666 

Demonstration 
Year 4 24134 2996 8.1 2075 2154 2256 2248 2214 2158 2057 1994 1932 1803 1674 1569 

 

Figure 6.  Members in Demonstration Population in any FPL Bracket Grouped by 
Month 
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Table 6. Members in the Demonstration Population Who Maintained the Same 
FPL Bracket During the Demonstration Period 

Enrollment Table 3: 

Members in the demonstration population who maintained the same FPL bracket during the demonstration period 

 

Total 

Member 

Months 

Unique 

Clients 

Average 

member 

months/client Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July 

Demonstration 
Year 1 13275 2772 4.8 1048 1165 1202 1295 1340 1306 1251 1185 1063 975 820 625 

Demonstration 
Year 2 14845 2875 5.2 1230 1347 1425 1398 1447 1462 1376 1289 1163 1057 928 723 

Demonstration 
Year 3 14796 2970 5 1199 1350 1480 1470 1453 1386 1323 1266 1203 1069 885 712 

Demonstration 
Year 4 14659 2996 4.9 1293 1408 1534 1528 1478 1426 1300 1203 1080 941 802 666 

 

Figure 7. Members in the Demonstration Population Who Maintained the Same 
FPL Bracket During the Demonstration Period Grouped by Month 
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Demonstration Expenditures and Budget Neutrality 

A summary table of demonstration expenditures by demonstration year is 
presented below and a detailed budget neutrality analysis is included as 
Attachment 3.  

Table 7. Demonstration Population Expenditures (August 2015 - July 2019) 

Demonstration Population (pregnant women 142% - 195% FPL) 
Expenditures 

Demonstration Period Expenditure 

8/1/2015 - 7/31/2016 $17,941,864 

8/1/2016 - 7/31/2017 $14,722,934 

8/1/2017 - 7/31/2018 $18,905,554 

8/1/2018 - 7/31/2019 $22,511,714 

VII. G. Conclusions 
Final Conclusion - Hypothesis 1(Measure 2) & Hypothesis 2 (Measure 3) 

Findings from our study supported two of the three original hypotheses. First, a 
greater proportion of pregnant women received postpartum care during 
demonstration years as compared to the baseline. Secondly, we observed a 
decrease in the proportion of women who gave birth to LBW infants across all 
demonstration years. Based on the trended performance so far, we are 
currently on track to meet our goal of a 10% decrease in LBW births; however, 
as previously mentioned, the results on low birth weight should be interpreted 
with caution.  

Final Conclusion - Hypothesis 1 (Measure 1) 

The study findings did not support our hypothesis that a higher proportion of 
pregnant women in the demonstration years would receive prenatal care 
compared to the baseline. Unfortunately, findings indicate a potential 
decreasing trend across all years for women receiving prenatal care, though 
further analysis is required to determine significance of this observation.  

To better evaluate this finding, we reviewed historical Medicaid prenatal 
outcomes from HEDIS datasets. When comparing against Colorado’s Medicaid 
population, we see that there have been multiple substantive changes to how 
prenatal metrics were defined between 2014 to 2017. The process of refining 
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these metrics is necessary to more validly capture outcomes. However, it 
prevents comparisons during this time. Additionally, due to the frequent 
refinement of variable definitions, we are unable to assess the presence of a 
possible secular trend. This deep dive neither supported nor refuted that our 
demonstration prenatal finding was an artifact of the data. 

Colorado is invested in continually improving maternal health outcomes. This 
has been a focus in our Accountable Care Collaborative and is increasing in 
priority for the upcoming State fiscal year.   

Alongside this priority, the Department is performing state and national review 
of population management. It remains imperative to continue the evaluation 
and monitoring of prenatal outcomes in the CHP+ and Medicaid population.  

Population Demographics 

Racial disparities in obstetric and prenatal care utilization have been well 
characterized in current literature67. In order to take a deeper dive and 
explore potential factors related to Measure 1 results, we characterized client 
data by race/ethnicity to define the composition of the demonstration 
population. Baseline year race/ethnicity data was unavailable.  

Upon comparing the distribution of self-identified race/ethnicity data among 
demonstration year clients, no apparent link was identified. However, the way 
in which race/ethnicity categories were collected differed across the 
demonstration. For instance, the use of a “multiple” category was unavailable 
for demonstration year 1. Additionally, the number of race/ethnicity categories 
for clients to self-select fluctuated across years, with 8, 16, 9, and 9 options 
available, respectively. Interestingly, there was a higher proportion of 
“multiple” race/ethnicity clients for demonstration years 3 and 4 compared to 
prior years, supporting the notion that race/ethnicity is a complex construct to 
analyze. Further evaluation including stratification by race and ethnicity is 
essential to identifying driving factors behind the potential trend in decreasing 
utilization of prenatal care.  

Data Source 

Use of historical medical claims data remains a cost-effective strategy for 
undertaking large scale evaluations. However, interpretation of results must be 
done cautiously as the data was not collected with the sole intent of being 
used in analytical research. Inability to achieve the Measure 1 goal may be a 
by-product of a data validation and abstraction error. Specifically, the 

                                            
6 Gadson, A., Akpovi, E., & Mehta, P. “Exploring the Social Determinants of Racial/Ethnic Disparities in 
Prenatal Care Utilization, and Maternal Outcome.” Seminar in Perinatology. (2017)  
7 Howell, E. & Zeitlin, J. “Quality of Care & Disparities in Obstetrics.” Obstet Gynecol Clin North Am. 
(2017) 
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decreasing trend in prenatal care may instead highlight a confounding trend 
related to billing and coding behaviors, database system changes, missing data, 
or other unidentified external factors. 

Future Evaluation 

Another future opportunity to better understand and address the decrease in 
prenatal care among the demonstration population includes the analysis of 
geocoded data to visually map “hot spots” or clusters of clients not utilizing or 
under-utilizing obstetric care. The impact of other geographic factors (e.g. 
location of clinics, public transportation routes, etc.) would also need to be 
evaluated as part of this potential study.  

The systematic analysis of confounding variables and how they relate to the 
decrease in prenatal care are limited in the current evaluation. Multiple factors 
must be considered as they relate to Measure 1 findings. Underutilization of 
healthcare can be impacted by numerous factors including mother’s marital 
status, age, and educational attainment.  Before concluding the reasoning 
behind failure to achieve Measure 1, a thoughtful and analytical assessment of 
the root cause must first be completed.  

VIII. Interpretations, Policy Implications and Interactions with Other 
State Initiatives 
Other State Initiatives  

The medical and social needs of the demonstration population are addressed by 
a patchwork of both federal and state funding streams. Providing a 
comprehensive maternal health package of benefits and support services to a 
high risk and costly population requires a coordinated statewide effort. The 
Department partners and collaborates with entities around the State to be able 
to support child and maternal health programming. These programs, described 
below, serve as a supplement to support women covered by entitlement 
programs to ensure mothers have the support they need to deliver a healthy 
infant. It is important to understand the landscape of these programs and 
supports available to the demonstration population in order to gain a clearer 
picture of their outcomes.  

The Prenatal Plus Program is a program that provides support services to 
Health First Colorado recipients who are at high risk for negative maternal and 
infant health outcomes based upon physical and behavioral indicators, as well 
as, other social determinants of health. Care teams include a dietician, care 
coordinator, and mental health professional. Teams work together to ensure 
members are receiving needed support, education, and medical services 
throughout the pregnancy. 
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Another program available to Colorado mothers is the Nurse-Family 
Partnership, an evidenced based program where nurses make home visits to 
support first time mothers who are up to 200% of the FPL. The program is 
supported by the Maternal and Child Home visiting block grant (Title V) and 
administered by public health departments, community health centers, 
community nursing agencies, and hospital systems, in order to reach first time 
mothers across the state. 

The Department continually collaborates with the Office of Behavioral Health 
to administer the Special Connections program and on other health initiatives 
aimed at improving health outcomes for pregnant women with SUD and other 
behavioral health issues. The Special Connections program is a program for 
pregnant women who qualify for Health First Colorado and are at risk of using 
alcohol or other substances during their pregnancy. The benefit supports 
women in pregnancy and during the postpartum period by providing outpatient 
and residential substance use disorder treatment, case management, and 
health education. 

Regional Accountable Entities (RAEs) are the organizations in Colorado 
responsible for coordinating members’ care, ensuring they are connecting with 
physical and behavioral health care, and developing regional strategies to 
service Health First Colorado members. Maternity is a large focus of the RAEs. 
Each RAE is responsible for developing a maternity based program that supports 
pregnant women in receiving needed prenatal care. Based upon direction from 
the Governor’s Health Initiatives and evidenced-based practice, the 
Department and the RAEs are working together to further define the goals and 
necessary components of a maternity program that are in-line with national 
benchmarks for maternal health outcomes.   

One important step to improving outcomes for women and their infants is 
understanding the drivers of poor outcomes, including maternal mortality. The 
Colorado Department of Public Health and Education oversees the Maternal 
Mortality Review Committee (MMRC). The existence of the MMRC ensures that 
the causes behind each and every death of a pregnant or postpartum woman is 
understood to the fullest extent possible. The multi-disciplinary committee has 
representation from the Department, members of the medical community, 
mental and behavioral health, public health, community members and other 
key stakeholders. The committee reviews medical records, police reports, 
coroner reports and death certificates to collect information regarding the 
circumstance that led to each woman's death, and to understand if and how 
that death could have been prevented. The committee then works to put into 
practice strategies that reduce and stop future deaths. Thanks to the passage 
of HB 129-122 in 2019, the MMRC has been formally recognized and will present 



35 | Project Number 21-W-00014/8  
Interim Evaluation Report 

its findings and recommendations to the Colorado legislature in July 2020. 
Postpartum care is a particularly critical piece of preventing maternal 
mortality.  

Substance use is a critical issue within the maternity space due to its 
detrimental impacts on both mother and infant. The Department applied for 
and was awarded one of the MOM (Maternal Opioid Misuse) Model grants 
through CMS, aimed at creating an innovative model to integrate SUD 
treatment into prenatal care clinics and improve birth outcomes and reduce 
costs for this high-risk population. Because of the current COVID pandemic, the 
MOM grant is currently on-hold but the Department is hopeful that the grant 
will proceed in the future.   

Maternity and Birth Outcome Data 

The objectives of this demonstration focused on three key predictors of a 
child’s future health: prenatal care, postpartum care, and birth weight. The 
assumption is that by covering these women under the Medicaid benefits 
package, the services and benefits available to them would result in 
improvements in these critical areas. Low birth weight is a particular area of 
concern, as babies born below 2,500 grams (5.5 pounds) are at risk of 
respiratory distress, bleeding in the brain, and jaundice.8 Low birth weight 
babies are also a challenge for health care payers. The average hospital cost 
for LBW babies can be up to eight times as expensive as babies born at a 
healthy weight.9 According to America’s Health Rankings, Colorado’s 2018 low 
birthweight rate of 8.3% earned a rank of 10th best in the country.10 This is 
encouraging news at a state level, but we know that deep disparities exist for 
mothers based on their race/ethnicity, income level, education, health 
behaviors, and health status. In 2017, when Colorado’s overall rate of low 
birthweight was 9.1%, 13.7% of non-Hispanic black mothers gave birth to babies 
below 2,500 grams.  

Prenatal care is a vital component to preventing premature birth and the 
detrimental impacts it can have on an infant, including low birth weight. 
Women receive critical information during prenatal care visits that impact not 

                                            
8 March of Dimes. https://www.marchofdimes.org/complications/low-birthweight.aspx 
9 Health Care Cost and Utilization Project. AHRQ. https://www.hcup-
us.ahrq.gov/reports/statbriefs/sb163.pdf 
10 America’s Health Rankings. 
https://www.americashealthrankings.org/explore/annual/measure/birthweight/state/CO 

https://www.marchofdimes.org/complications/low-birthweight.aspx
https://www.hcup-us.ahrq.gov/reports/statbriefs/sb163.pdf
https://www.hcup-us.ahrq.gov/reports/statbriefs/sb163.pdf
https://www.americashealthrankings.org/explore/annual/measure/birthweight/state/CO
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only their own health during and after the pregnancy, but also the health of 
their child. Evidence on the importance of prenatal care is strong.  

IX. Lessons Learned and Recommendations  
While this demonstration developed through many iterations, the evaluation 
presented in this interim report reveals many lessons on how to improve 
evaluation design. Given the limitations of our data and analytical approach 
deployed in the evaluation, it is prudent to modify the analysis in our final 
evaluation and any further demonstration iterations. 

Rather than looking at a year-over-year percentage change, we plan to 
compare the demonstration metrics against a regional or national benchmark 
and aim to keep our performance within a set range. Other states would 
benefit in demonstration development by incorporating a similar approach. 
While a directional change may prove beneficial to a given design, a valid 
target must remain a consideration for states, which corresponding benchmarks 
provide. 

Of importance for demonstrations with smaller populations, such as this 
program, evaluation design should plan for the frequency of future analysis. 
The prenatal population in our demonstration is small when analyzed annually, 
decreasing further for more frequent analysis. This makes quarterly evaluations 
challenging due to the statistical impact of small numbers. A more creative 
evaluation approach is needed in assessing measures on a quarterly basis. To 
increase the power of the study, instead of looking at each quarter 
individually, the use of trailing averages or a running 18-month population 
sample are options for consideration.  

Finally, the approach to program enrollment in this study was problematic and 
limited the ability to measure disenrollment trends or normalize demonstration 
outcomes to larger population shifts or changes in health insurance coverage. 
Other states may consider these limitations in their demonstration design, 
including evaluation changes to more accurately measure program enrollment, 
disenrollment and confounding trends. One approach applicable to this 
demonstration utilized in other studies is to report on the number of clients 
who dropped from Medicaid eligibility two months after giving birth against the 
number of clients who maintained some kind of Medicaid eligibility after this 
period. 
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X. Attachments 
1. CMS Approved Evaluation Design Dated April 26, 2017 

2. ICD-9 to ICD-10 Crosswalk 

3. Budget Neutrality through 2019  















ICD 9 surgical 
code

ICD 9 surgical code 
Description

ICD-10 PCS ICD-10 PCS Description

72 Low forceps operation 10D07Z3
Extraction of Products of Conception, Low Forceps, 
Via Natural or Artificial Opening

72.1 Low forceps operation 0W8NXZZ Division of Female Perineum, External Approach

72.1
Low forceps operation 
with episiotomy 10D07Z3

Extraction of Products of Conception, Low Forceps, 
Via Natural or Artificial Opening

72.21 Mid forceps operation 0W8NXZZ Division of Female Perineum, External Approach

72.21
Mid forceps operation 
with episiotomy 10D07Z4

Extraction of Products of Conception, Mid Forceps, 
Via Natural or Artificial Opening

72.29
Other mid forceps 
operation 10D07Z4

Extraction of Products of Conception, Mid Forceps, 
Via Natural or Artificial Opening

72.31 High forceps operation 0W8NXZZ Division of Female Perineum, External Approach

72.31
High forceps operation 
with episiotomy 10D07Z5

Extraction of Products of Conception, High Forceps, 
Via Natural or Artificial Opening

72.39
Other high forceps 
operation 10D07Z5

Extraction of Products of Conception, High Forceps, 
Via Natural or Artificial Opening

72.4
Forceps rotation of fetal 
head 10S07ZZ

Reposition Products of Conception, Via Natural or 
Artificial Opening

72.51
Partial breech extraction 
with forceps to 10D07Z3

Extraction of Products of Conception, Low Forceps, 
Via Natural or Artificial Opening

72.51
Partial breech extraction 
with forceps to 10D07Z4

Extraction of Products of Conception, Mid Forceps, 
Via Natural or Artificial Opening

72.51
Partial breech extraction 
with forceps to 10D07Z5

Extraction of Products of Conception, High Forceps, 
Via Natural or Artificial Opening

72.52
Other partial breech 
extraction 10D07Z6

Extraction of Products of Conception, Vacuum, Via 
Natural or Artificial Opening

72.53
Total breech extraction 
with forceps to 10D07Z3

Extraction of Products of Conception, Low Forceps, 
Via Natural or Artificial Opening

72.53
Total breech extraction 
with forceps to 10D07Z4

Extraction of Products of Conception, Mid Forceps, 
Via Natural or Artificial Opening

72.53
Total breech extraction 
with forceps to 10D07Z5

Extraction of Products of Conception, High Forceps, 
Via Natural or Artificial Opening

72.54
Other total breech 
extraction 10D07Z6

Extraction of Products of Conception, Vacuum, Via 
Natural or Artificial Opening

72.6
Forceps application to 
aftercoming head 10D07Z3

Extraction of Products of Conception, Low Forceps, 
Via Natural or Artificial Opening

72.71 Vacuum extraction with 0W8NXZZ Division of Female Perineum, External Approach

72.71
Vacuum extraction with 
episiotomy 10D07Z6

Extraction of Products of Conception, Vacuum, Via 
Natural or Artificial Opening

72.79 Other vacuum extraction 10A07Z6
Abortion of Products of Conception, Vacuum, Via 
Natural or Artificial Opening

72.79 Other vacuum extraction 10D07Z6
Extraction of Products of Conception, Vacuum, Via 
Natural or Artificial Opening

72.8
Other specified 
instrumental delivery 10D07Z8

Extraction of Products of Conception, Other, Via 
Natural or Artificial Opening

72.9
Unspecified instrumental 
delivery 10D07Z8

Extraction of Products of Conception, Other, Via 
Natural or Artificial Opening

73.01
Induction of labor by 
artificial rupture of 10900ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Open Approach

73.01
Induction of labor by 
artificial rupture of 10903ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Percutaneous Approach

Attachment 2. Coding Crosswalk From ICD-9 to ICD-10



73.01
Induction of labor by 
artificial rupture of 10904ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Percutaneous Endoscopic 

73.01
Induction of labor by 
artificial rupture of 10907ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Via Natural or Artificial 

73.01
Induction of labor by 
artificial rupture of 10908ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Via Natural or Artificial 

73.09
Other artificial rupture of 
membranes 10907ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Via Natural or Artificial 

73.09
Other artificial rupture of 
membranes 10908ZC

Drainage of Amniotic Fluid, Therapeutic from 
Products of Conception, Via Natural or Artificial 

73.1 Other surgical induction 0U7C7ZZ Dilation of Cervix, Via Natural or Artificial Opening

73.21
Internal and combined 
version without 10S07ZZ

Reposition Products of Conception, Via Natural or 
Artificial Opening

73.22
Internal and combined 
version with extraction 10D07Z7

Extraction of Products of Conception, Internal 
Version, Via Natural or Artificial Opening

73.3 Failed forceps 10J07ZZ
Inspection of Products of Conception, Via Natural or 
Artificial Opening

73.4
Medical induction of 
labor 3E030VJ

Introduction of Other Hormone into Peripheral Vein, 
Open Approach

73.4
Medical induction of 
labor 3E033VJ

Introduction of Other Hormone into Peripheral Vein, 
Percutaneous Approach

73.4
Medical induction of 
labor 3E040VJ

Introduction of Other Hormone into Central Vein, 
Open Approach

73.4
Medical induction of 
labor 3E043VJ

Introduction of Other Hormone into Central Vein, 
Percutaneous Approach

73.4
Medical induction of 
labor 3E050VJ

Introduction of Other Hormone into Peripheral Artery, 
Open Approach

73.4
Medical induction of 
labor 3E053VJ

Introduction of Other Hormone into Peripheral Artery, 
Percutaneous Approach

73.4
Medical induction of 
labor 3E060VJ

Introduction of Other Hormone into Central Artery, 
Open Approach

73.4
Medical induction of 
labor 3E063VJ

Introduction of Other Hormone into Central Artery, 
Percutaneous Approach

73.4
Medical induction of 
labor 3E0DXGC

Introduction of Other Therapeutic Substance into 
Mouth and Pharynx, External Approach

73.4
Medical induction of 
labor 3E0P3VZ

Introduction of Hormone into Female Reproductive, 
Percutaneous Approach

73.4
Medical induction of 
labor 3E0P7VZ

Introduction of Hormone into Female Reproductive, 
Via Natural or Artificial Opening

73.51 Manual rotation of fetal 10E0XZZ Delivery of Products of Conception, External 
73.59 Other manually assisted 10E0XZZ Delivery of Products of Conception, External 
73.6 Episiotomy 0W8NXZZ Division of Female Perineum, External Approach

73.8
Operations on fetus to 
facilitate delivery 10907ZA

Drainage of Fetal Cerebrospinal Fluid from Products 
of Conception, Via Natural or Artificial Opening

73.8
Operations on fetus to 
facilitate delivery 10908ZA

Drainage of Fetal Cerebrospinal Fluid from Products 
of Conception, Via Natural or Artificial Opening 

73.8
Operations on fetus to 
facilitate delivery 10A07ZZ

Abortion of Products of Conception, Via Natural or 
Artificial Opening

73.8
Operations on fetus to 
facilitate delivery 10A08ZZ

Abortion of Products of Conception, Via Natural or 
Artificial Opening Endoscopic

73.91 External version 10E0XZZ Delivery of Products of Conception, External 
73.91 External version 10S0XZZ Reposition Products of Conception, External 
73.92 Replacement of 10E0XZZ Delivery of Products of Conception, External 
73.92 Replacement of 10S0XZZ Reposition Products of Conception, External 
73.93 Incision of cervix to 0U7C7ZZ Dilation of Cervix, Via Natural or Artificial Opening



73.93 Incision of cervix to 10E0XZZ Delivery of Products of Conception, External 
73.94 Pubiotomy to assist 0Q820ZZ Division of Right Pelvic Bone, Open Approach
73.94 Pubiotomy to assist 0Q823ZZ Division of Right Pelvic Bone, Percutaneous Approach

73.94
Pubiotomy to assist 
delivery 0Q824ZZ

Division of Right Pelvic Bone, Percutaneous 
Endoscopic Approach

73.94 Pubiotomy to assist 0Q830ZZ Division of Left Pelvic Bone, Open Approach
73.94 Pubiotomy to assist 0Q833ZZ Division of Left Pelvic Bone, Percutaneous Approach

73.94
Pubiotomy to assist 
delivery 0Q834ZZ

Division of Left Pelvic Bone, Percutaneous 
Endoscopic Approach

73.94 Pubiotomy to assist 10E0XZZ Delivery of Products of Conception, External 

73.99 Other 10D07Z8
Extraction of Products of Conception, Other, Via 
Natural or Artificial Opening

74
Classical cesarean 
section 10D00Z0

Extraction of Products of Conception, High, Open 
Approach

74.1
Low cervical cesarean 
section 10D00Z1

Extraction of Products of Conception, Low, Open 
Approach

74.2
Extraperitoneal 
cesarean section 10D00Z2

Extraction of Products of Conception, Extraperitoneal, 
Open Approach

74.4
Cesarean section of 
other specified type 10D00Z0

Extraction of Products of Conception, High, Open 
Approach

74.91 Hysterotomy to 10A00ZZ Abortion of Products of Conception, Open Approach

74.91
Hysterotomy to 
terminate pregnancy 10A03ZZ

Abortion of Products of Conception, Percutaneous 
Approach

74.91
Hysterotomy to 
terminate pregnancy 10A04ZZ

Abortion of Products of Conception, Percutaneous 
Endoscopic Approach

74.99
Other cesarean section 
of unspecified type 10D00Z0

Extraction of Products of Conception, High, Open 
Approach

74.99
Other cesarean section 
of unspecified type 10D00Z1

Extraction of Products of Conception, Low, Open 
Approach

74.99
Other cesarean section 
of unspecified type 10D00Z2

Extraction of Products of Conception, Extraperitoneal, 
Open Approach



COLORADO FFY 2015 FFY 2016 FFY 2017 FFY 2018 FFY 2019

State's Allotment $157,511,557 $228,329,398 $210,135,383 $270,402,569 $298,413,539
Funds Carried Over From Prior Year(s) $97,768,837 $86,450,144 $86,279,015 $98,298,761 $83,200,533
SUBTOTAL (Allotment + Funds Carried Over) $255,280,394 $314,779,542 $296,414,398 $368,701,330 $381,614,072
Currently Available)

TOTAL (Subtotal + Reallocated funds) $255,280,394 $314,779,542 $296,414,398 $368,701,330 $381,614,072
State's Enhanced FMAP Rate 66.71% 88.50% 88.01% 88.00% 88.00%

COST PROJECTIONS OF APPROVED SCHIP PLAN

Benefit Costs

Insurance payments

Managed care $117,903,938 $123,353,654 $141,907,980.17 $188,991,081.53 $210,827,181.19
per member/per month rate @ # of eligibles 187.70 @ 52,346 avg elig/mo 187.18 @ 54,549 avg elig/mo $169.31 @ 69,603 avg elig/mo $192.32 @ 81,893 avg elig/mo $274.65 @ 80,967
Total Benefit Costs $117,903,938 $123,353,654 $141,907,980 $188,991,082 $210,827,181
(Offsetting beneficiary cost sharing payments) ($1,135,268) ($826,734) ($495,694) ($580,095) ($1,023,877)
Net Benefit Costs $116,768,670 $122,526,920 $141,412,286 $188,410,986 $210,827,181

COST PROJECTIONS OF APPROVED MCHIP PLAN

Benefit Costs

Insurance payments

Managed care $14,747,350 $14,382,637 $13,728,229 $9,968,618 $14,612,491
per member/per month rate @ # of eligibles $176.95 @ 53,747 avg elig/mo $154.16 @ 61,103 avg elig/mo $81.55 @ 65,503 avg elig/mo $145.63 @ 62,854 avg elig/mo $194.83 @ 57,995
Fee for Service $99,378,269 $98,652,959 $50,395,546 $99,868,755 $120,881,144
Total Benefit Costs $114,125,619 $113,035,595 $64,123,775 $109,837,373 $135,493,635

Administration Costs

Personnel $157,219 $252,957 $371,521 $284,843 $580,799
General administration $959,829 $1,009,042 $543,828 $544,193 $1,726,235
Contractors/Brokers (e.g., enrollment contractors) $1,874,853 $1,091,567 $1,499,241 $993,769 $3,051,816
Claims Processing $181,818 $924,776 $1,179,120 $3,714,307 $2,798,965
Outreach/marketing costs $1,427,908 $1,112,097 $1,111,190 $1,558,611 $2,786,497
Other $268,713 $104,687 $44,077 $399,301 $399,939
Total Administration Costs $4,870,340 $4,495,126 $4,748,977 $7,495,024 $11,344,251
10% Administrative Cap

Federal Title XXI Share $157,278,584 $212,451,013 $185,071,862 $269,054,177 $314,745,259
State Share $78,486,045 $27,606,629 $25,213,176 $36,689,206 $42,919,808
TOTAL COSTS OF APPROVED CHIP PLANS $235,764,629 $240,057,642 $210,285,038 $305,743,383 $357,665,067

PROPOSAL

 Demonstration Population (pregnant women 142% - 
Insurance payments
Managed care $524,592 $2,128,650 $983,044 $1,762,913 $4,365,192
per member/per month rate @ # of eligibles $845.35 @ 1,707 avg elig/mo $830.82 @ 1,819 avg elig/mo $605.72 @ 2,039 avg elig/mo $605.72 @ 2,265 avg elig/mo $854.06 @ 2,259
Fee for Service $16,791,651 $16,006,395 $13,837,743 $16,926,428 $18,786,784
Total Benefit Costs for Waiver Population $17,316,244 $18,135,045 $14,820,787 $18,689,341 $23,151,976

Total Benefit Costs $17,316,244 $18,135,045 $14,820,787 $18,689,341 $23,151,976
Premium Payments will be net of cost sharing 

Net Benefit Costs $17,316,244 $18,135,045 $14,820,787 $18,689,341 $23,151,976

Federal Title XXI Share $11,551,666.09 $16,049,514.52 $13,043,774.57 $16,446,619.65 $20,373,738.92
State Share $5,764,577.48 $2,085,530.14 $1,777,012.35 $2,242,720.86 $2,778,237.12
TOTAL COSTS FOR DEMONSTRATION $17,316,244 $18,135,045 $14,820,787 $18,689,341 $23,151,976

Demonstration) $253,080,872 $258,192,686 $225,105,825 $324,432,724 $380,817,043

(Allotment + Reallocated Funds) $255,280,394 $314,779,542 $296,414,398 $368,701,330 $381,614,072
Demonstration) $168,830,249.92 $228,500,527.29 $198,115,636.49 $285,500,797.00 $335,118,998.10
Reallocated)

Available Funding - Costs - Expiring Funds) $86,450,144.08 $86,279,014.79 $98,298,761.31 $83,200,533.31 $46,495,074.22

Adult Prenatal Coverage in Child Health Plan Plus (Project Number 21-W-00014/8 ) 
  1115 Demonstration Interim Evaluation Report 
  Demonstration Years 1-4: 08/01/2015 -- 07/31/2019
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