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Executive Summary  
 

Health is affected by many factors beyond the medical care provided within the walls of a hospital or 

clinic. As such, the North Carolina Healthy Opportunities Pilots are testing evidence-based, non-medical 

interventions for their direct impact on North Carolina’s Medicaid beneficiaries’ health outcomes and 

healthcare costs. 

North Carolina’s Section 1115 Medicaid Demonstration Waiver entitled “North Carolina 

Medicaid Reform” was approved to cover the period November 1, 2019 through October 31, 2024. One 

aspect of that Demonstration Waiver is the State of North Carolina’s Enhanced Case Management and 

Other Services Pilot (ECM), more commonly referred to as the Healthy Opportunities Pilots (abbreviated 

as the ‘Pilots’ or ‘HOP’). Owing to the national context of the COVID-19 pandemic and local context, such 

as the delay in transition to Medicaid-managed care, the Pilots did not begin providing services until 

March 15, 2022. Thus, the Pilots have been actively delivering services for less time than intended. 

 The purpose of this Interim Evaluation Report is to assess the impact of the Pilots to date and to 

provide information to guide continued service delivery and programmatic adjustments for the Pilots. 

This assessment includes data regarding the delivery of pilot services from March 15, 2022 to November 

30, 2023. This report is specific to the Pilots and does not cover other elements of the 1115 Waiver, 

which have been submitted as a separate Interim Evaluation Report. It also only includes ‘standard’ Pilot 

services and does not include the separate, direct-to-consumer ‘expedited enrollment’ program 

launched on March 21, 2023. Data from the ‘expedited enrollment’ program are not included in this 

report both given its relatively short time of operation in this evaluation period and limitations in data 

available to evaluate the program, which does not use the same data systems as the ‘standard’ Pilots. 

Analyses of the direct-to-consumer program will be included in summative evaluation. Finally, this 

evaluation report is not meant to be as comprehensive as the subsequent summative evaluation. 

The Pilots aim to test evidence-based, non-medical interventions for their direct impact on 

North Carolina’s Medicaid and Children’s Health Insurance Program (CHIPa) beneficiaries’ health 

outcomes and healthcare costs, with the purpose of incorporating findings into the Medicaid program. 

As part of NCDHHS’ commitment to promoting health equity by building a well-coordinated system that 

“buys health,” as well as healthcare, in the period evaluated the Pilots required Prepaid Health Plans 

(PHPs) to cover federally approved, evidence-based interventions that address social needs in four 

 
a All references to Medicaid beneficiaries in this report are also inclusive of CHIP beneficiaries 
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domains—food insecurity, housing instability, transportation insecurity, and interpersonal violence/toxic 

stress—for qualifying Medicaid beneficiaries. PHPs and their care managers are responsible for 

determining who is eligible for the services, using physical health, behavioral health, and social risk 

criteria, and which services they will receive. 

HOP services are delivered through innovative regional networks of community-based 

organizations and social services agencies (collectively called ‘human service organizations’ [HSOs]) to 

address needs across all domains. Each regional network is established, managed, and overseen by a 

Healthy Opportunities Network Lead (NL) (previously referred to as Lead Pilot Entities or LPEs). These 

organizations are the essential connection between PHPs, HSOs, and the state of North Carolina, along 

with clinical care teams when appropriate. NLs are local organizations embedded in the communities 

they serve. On May 27, 2021, following a competitive procurement process, NCDHHS announced the 

selection of three NLs to contract with the PHPs to develop, manage, and oversee a network of HSOs 

providing pilot services to their eligible enrollees. This created three Pilot regions in North Carolina, each 

with its own NL: Access East, Inc., Community Care of the Lower Cape Fear (CCLCF), and Impact Health. 

Access East and CCLCF were already established organizations within their communities, while Dogwood 

Health Trust created Impact Health to lead HOP implementation in its region of western North Carolina. 

The Pilot regions include rural communities and communities in which members experience health 

inequities. 

 Pilot services began with a phased launch—first offering food services on March 15, 2022, 

followed by housing and transportation services on May 1, 2022, and toxic stress and cross-domain 

services on June 15, 2022. Finally, interpersonal violence (IPV)-related services became available on April 

5, 2023. The CMS-approved evaluation design for the Pilots included six Evaluation Questions covering 

different aspects of the Pilots. We summarize these six Evaluation Questions as: Evaluation Question 1 

(“Effective Delivery of Pilot Services”), Evaluation Question 2 (“Increased Rates of Social Risk Factor 

Screening and Connection to Appropriate Services”), Evaluation Question 3 (“Improved Social Risk 

Factors”), Evaluation Question 4 (“Clinical Outcomes”), Evaluation Question 5 (“Healthcare Utilization”), 

Evaluation Question 6 (“Cost of Care”). This report covers aspects of all six questions. 

Regarding Evaluation Question 1 (“Effective Delivery of Pilot Services”) analyses, the results of 

the interim evaluation suggest that North Carolina’s goal of establishing a multi-sector collaboration 

between the State, PHPs, healthcare systems, and HSOs has been achieved. Operational data 

demonstrate that despite challenges, Pilot infrastructure has successfully enabled the delivery of Pilot 
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services. As of November 30, 2023, the Pilots have enrolled 13,271 unique individuals and delivered 

198,291 pilot services across many different intervention types by 147 HSOs. Initial social needs 

assessments occur quickly, with 90% of participants assessed for needs on the day of Pilot enrollment.   

As the Pilots assessments identify needs, services to address them typically began soon after 

enrollment—over 75% of services had a service start date within 2 weeks of enrollment in the Pilots. At 

the time of this report, 11,809 (89%) enrollees received at least 1 Pilot service, with food services 

constituting the majority (86%) of services delivered. When examining services for specific needs, the 

rate of service receipt varied across need type: 10,055 individuals (93%) reporting a food need received 

a food service during this period, 5,803 individuals (68%) reporting a housing need received a housing 

service, 995 individuals (24%) reporting a transportation need received a transportation service, and 74 

individuals (21%) reporting a toxic stress and/or IPV need received a toxic stress and/or IPV service. This 

difference may reflect both the phased rollout of services, with food services preceding all other services 

and IPV services coming much later, and differences in the complexity of delivering different services. 

Ongoing surveying work and qualitative interviews with Pilots participants, which will be reported in the 

summative evaluation, will help better understand this variation.  

 Invoices for services were paid in a timely fashion, with about 50% of invoices paid within 30 

days, 75% paid within 46 days, and 97.9% within 90 days. This is important as a major goal of the Pilots 

was to ensure that HSOs, many of which historically depend on grant funding received prior to delivery 

of services, could operate successfully with a financing model that includes payments made soon after 

services were delivered. 

 Regarding Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening and 

Connection to Appropriate Services”), we found that screening for social needs was significantly greater 

in Pilot regions, compared with other parts of North Carolina where the Pilots were not operating. The 

health-related social need screening rate was about 13% higher (p< 0.001) in Pilot regions compared 

with non-Pilot regions (9.1% of Medicaid beneficiaries screened in Pilot regions vs. 8.0% in non-Pilot 

regions), even though PHPs were required to attempt to screen all Medicaid beneficiaries in all regions 

upon enrollment in managed care. We were unable to evaluate whether more individuals with positive 

screens were connected to services in Pilot regions, compared with non-Pilot regions, owing to a lack of 

data regarding service connections in non-Pilot regions. 

 Evaluation Question 3 (“Improved Social Risk Factors”) analyses evaluated whether Pilot services 

seem to be addressing the social risks (also referred to as health-related social needs or social needs) 
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that Pilot participants report. The underlying logic of the Pilots is that addressing those risks is a key 

pathway whereby Pilot services can lead to changes in health, healthcare utilization, and healthcare 

cost. Thus, optimizing services delivered to address those risks is important to the overall success of the 

Pilots. 

 As Pilot services began to be delivered, we found strong evidence using interrupted time series 

analyses that Pilot services reduced the total number of social needs (defined as the total count of food, 

housing, transportation, and IPV and/or toxic stress needs). The possible total number of social risks 

ranges from 0 to 4. As Pilot services began, the mean number of risks was 1.7 overall, 1.8 for non-

pregnant adults, 1.8 for pregnant individuals, 1.7 for children aged 0-20, and 1.7 for children aged 0-3. 

Over the entire follow-up period, we estimated that Pilot participation reduced the total number of risks 

by 0.01 needs per day of follow-up, on average (95% CI -0.01 to -0.01). Within the follow-up period, 

however, longer times since Pilot participation began were associated with greater reduction in needs. 

To help quantify this, at 6 months, we estimated Pilot participation was associated with 0.4 fewer needs 

than would have been expected had an individual not participated in HOP (95% CI -0.5 to -0.2, p < 

.0001). At 12 months, we estimated that, on average, Pilot participation was associated with 1.2 fewer 

needs than would have been expected had an individual not participated in HOP (95% CI -1.6 to -0.8, p < 

.0001). Thus, we estimate a larger impact of Pilot participation on needs at 12 months than at 6 months 

(difference in outcomes at 12 vs. 6 months: -0.8, 95%CI -1.1 to -0.5, p <.0001). 

 Moreover, Pilot services reduced the probability of reporting the specific risks of food needs 

(change in probability averaged over the entire follow-up period: -0.002 per day, 95% CI -0.003 to -

0.001), housing needs (change in probability: -0.01 per day, 95%CI -0.01 to -0.004), and transportation 

needs (change in probability: -0.002 per day, 95%CI -0.003 to -0.001), relative to estimates of what 

would have occurred had participants not enrolled in the Pilots. These patterns held true for most 

eligibility subgroups, although there were a few instances for the ‘pregnant individuals’ and ‘children 

aged 0 to 3’ subgroups in which the results were not statistically significant. Because the magnitude of 

the risk reduction estimates in these instances was similar to that of Pilot participants overall, the lack of 

statistical significance may have resulted from low sample size in this interim report. The main case in 

which eligibility subgroup estimates seemed meaningfully different from the overall estimate was with 

transportation needs for children aged 0 to 20 and children aged 0 to 3. In these cases, the magnitude of 

the estimate was small and not statistically significant. This may be explained by non-emergency medical 

transportation being a covered benefit for all Medicaid members, and relatively few HOP transportation 
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services being provided for these age groups. This finding merits further investigation in the summative 

evaluation. 

 As IPV specific services have only been provided since April 2023, corresponding to only the last 

third of the evaluation period, and relatively few toxic stress services have been provided, the results of 

analyses examining the impact of the Pilots on IPV and/or toxic stress are more uncertain. We did find 

evidence that IPV and/or toxic stress needs decreased with Pilot participation for the subgroup of 

pregnant individuals, but we did not find significant differences for other subgroups or Pilot participants 

overall. These analyses did have limited power, however, as the reported prevalence of IPV and/or toxic 

stress needs was very low relative to other needs. 

 Comparative effectiveness analyses did not reveal significant differences in effectiveness of 

addressing social needs by intervention type. For example, we did not observe differences when 

comparing 1) a fruit and vegetable prescription, 2) a food box (large or small, for delivery or pick up), 

and 3) prepared meals (either a ‘healthy’ meal [for pick up or delivered] or a ‘medically tailored’ meal 

[delivered]) on the probability of reporting a food need; when comparing 1) housing navigation, 

support, and sustaining services, 2) essential utility set up, 3) move-in support, and 4) home 

remediation, safety and quality inspection, or accessibility and safety modifications on the probability of 

reporting a housing need; or when comparing 1) health-related private transportation and 2) health-

related public transportation on the probability of reporting a transportation need. These findings 

support continuation of a variety of services, and allowing care managers and participants to select 

services they feel will best address the participant’s particular health-related social need. 

 We do not yet have good estimates of whether Pilot participation affects clinical outcomes, as 

we were unable to investigate Evaluation Question 4 (“Clinical Outcomes”) comprehensively in this 

report, owing to lack of data regarding most clinical outcomes we aim to evaluate. The one outcome we 

were able to evaluate, low birth weight, did reveal a point estimate in favor of Pilot services (0.021 

decrease in probability of low birth weight, 95%CI 0.077 decrease to 0.035 increase, p = 0.45), but it was 

not statistically significant, with wide confidence intervals owing to relatively few events. Subsequent 

evaluation reporting will shed more light on the impact of Pilot participation on clinical outcomes. 

 Regarding Evaluation Question 5 (“Healthcare Utilization”) analyses, we found that Pilot 

enrollment tends to occur during a period of rising risk for adverse healthcare utilization. We also found 

strong evidence that Pilot participation was associated with decreased emergency department 

utilization over a 12-month period after Pilot enrollment, relative to what would have occurred in the 
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absence of the Pilots (reduction of 6 emergency department visits per 1000 beneficiary-months, p < 

.0001). This was apparent both overall and for all Pilot eligibility categories. Further, we estimated that 

the impact of Pilot participation on emergency department visits was greater at 12 months than at 6 

months (difference in outcomes at 12 vs. 6 months: -0.022, 95%CI -0.032 to -0.013, p <.0001). In other 

words, Pilot participation reduced emergency department visits by 22 more visits per 1000 beneficiary-

months at 12 months than it did at 6 months. 

 The pattern regarding the impact of Pilot services on inpatient admissions was more 

heterogenous. Overall, over the 12-month period following Pilot enrollment, we estimated that Pilot 

participation was associated with a non-statistically significant reduction in inpatient admissions (0.8 

fewer admissions per 1000 beneficiary-months, p = 0.07). However, estimates varied meaningfully 

across Pilot eligibility categories. We estimated a larger and statistically significant reduction in inpatient 

admissions for non-pregnant adults (2 fewer admissions per 1000 beneficiary-months, p < 0.001), while 

estimates for pregnant individuals and children aged 0 to 20 were similar to the overall estimates and 

not statistically significant. We also estimated an increase in inpatient admissions for children aged 0 to 

3 (4 more admissions per 1000 beneficiary-months, p = 0.04). This heterogeneity will be investigated 

further in subsequent reports. 

 We did not observe a change in outpatient utilization attributable to Pilot participation. 

Similarly, we did not observe a change for specific outpatient utilization regarding prenatal and 

postpartum care. 

 For Evaluation Question 6 (“Cost of Care”) analyses, examining 12 months before and 12 months 

following Pilot enrollment, we observed significantly lower healthcare expenditures attributable to Pilot 

participation in both interrupted time series and difference-in-differences analyses, relative to what 

would have occurred in the absence of the Pilots. The decrease was approximately $85 per beneficiary 

per month (95% CI: $-122 to $-48). As these are individual-level estimates, they include the cost of direct 

Pilot services (which are included in Medicaid encounters), but do not include HOP spending that did not 

generate an encounter invoice (e.g., spending that was not for a specific service or individual, such as 

capacity building spending). Further, we estimated that the impact of Pilot participation on per 

beneficiary cost of care was greater at 12 months than at 6 months (difference in outcomes at 12 vs. 6 

months: -$566, 95%CI -$1016 to -$115, p = .01). 

 For the outcomes of social risk, emergency department visits, and healthcare spending, we 

found negative trends over time in the period of Pilot participation. This implies greater benefits for Pilot 
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participation at longer times from enrollment (e.g., 12 months rather than 6 months). These trends 

should not necessarily be extrapolated beyond the time period studied (12 months following Pilot 

enrollment for this interim evaluation report). Nevertheless, it does support allowing participants who 

meet eligibility criteria and feel they are benefiting from Pilot services to continue to receive them for 

periods longer than 6 months. 

 Overall, the findings of this report support the underlying rationale of the Pilots, which is that 

addressing social risk factors can lead to improvements in healthcare utilization and cost. Although there 

are analyses yet to conduct and evidence is limited in some areas, the results to date are largely 

positive. Of course, there are important limitations to keep in mind when interpreting these analyses. 

The most important limitation is that receipt of services was not randomly assigned. Aspects of a 

participant’s clinical or social situation could have influenced both what type of service they received for 

their need and the likelihood that such a need would resolve or utilization would improve. However, the 

analyses in this report used several approaches to mitigate these potential biases—particularly 

regression adjustment (to help account for measured confounding), the use of data both before and 

after Pilot participation (to help account for time-fixed unmeasured confounding), and the use of a 

contemporaneous comparison group for many outcomes (to help account for time-varying confounding 

related to factors that affect Medicaid beneficiaries separately from Pilot participation, such as other 

changes in the Medicaid program or changing macroeconomic conditions). A second limitation relates to 

data availability. Data lag or data entry errors could lead to erroneous estimates, but we have little 

reason to expect this to be differential across the groups being compared. Moreover, this interim report 

does not include data on some Pilot spending (specifically, spending not associated with direct service 

provision), which will be included in the summative evaluation. Finally, this report does not evaluate the 

separate direct-to-consumer ‘expedited enrollment’ fruit and vegetable prescription offered alongside 

the ‘standard’ Pilot services, owing to data limitations.  

 In summary, we believe it is reasonable to conclude in this interim analysis that the Pilots are 

having an important impact on participants, and we will characterize this impact further in subsequent 

evaluation reporting.  

  

 The results of this interim evaluation lead to the following 4 recommendations: 
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1. Maintain Efforts to Screen, Enroll, and Deliver Healthy Opportunities Pilots Services to 

Medicaid Beneficiaries. Compared with the prior evaluation report, Rapid Cycle Assessment 1, 

screening and enrollment is substantially greater, and delivery of services to those enrolled is 

higher as well. Thus, efforts taken to improve these numbers appear to have been successful. 

Maintaining these efforts is likely beneficial for both Medicaid beneficiaries and for purposes of 

evaluation. If Medicaid beneficiaries who could benefit from Pilot services are not enrolled, it 

could leave them in need. In addition, as Pilot enrollment is linked to decreasing healthcare 

costs, greater enrollment could lead to increasing Medicaid costs savings. Moreover, greater 

enrollment would also help increase the power of evaluation activities, and permit evaluation 

of a broader set of questions. This is particularly important for detecting differences in 

response to services across groups, and for more in-depth analysis of groups that are of 

interest to the state of North Carolina, but are less common among Pilot participants—such as 

pregnant individuals. Without adequate numbers of individuals from categories of interest, 

there will be substantial uncertainty in any conclusions drawn from evaluation activities. Given 

the overall rate of screening of Medicaid beneficiaries in Pilot regions, there may yet be 

substantial numbers of individuals who could enroll in the Pilots. 

2. Do Not Limit Service Duration. For most areas where Pilot services appear to be improving 

outcomes (e.g., health-related social needs, adverse healthcare utilization, and healthcare 

spending), we found that longer periods of time after Pilot enrollment were expected to result 

in better outcomes. Within the inherent limitations of this evaluation and the duration of time 

studied, the evidence to date is consistent with allowing Pilot participants to continue to 

receive services if they feel they are benefiting from them. Consistent engagement with care 

management can repeatedly assess if there is a continued need for services. Of course, if 

participants feel they no longer need services, there is no reason to continue. However, 

routinely ending services at a particular cut-off (e.g., after 6 months) may decrease the overall 

impact of the Pilots. Analyses in subsequent reporting periods will also help to further elucidate 

the relationship between duration of Pilot participation and outcomes.  

3. Understand the Relationship between Pilot Services and Social Needs. The key focus of the 

Healthy Opportunities Pilots is to address health-related social needs to improve health. How 

to operationalize ‘addressing’ health-related social needs is complex, however. Though 

resolution of a need (defined as no longer reporting a previously reported need) is likely to be 
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beneficial, it is also important to recognize that needs could get worse in the absence of the 

Pilots, and thus services may be beneficial even if individuals do not report a need as fully 

resolved. Indeed, our interrupted time series estimates did suggest that much of the difference 

between the probability of needs experienced by Pilot participants and what we estimate 

would have happened in the absence of the Pilots was driven by worsening needs in the 

counterfactual condition. Thus, assessment of whether Pilot services are ‘addressing’ needs 

should attend to the nuance of the situation Pilot participants experience.  

4. Expansion of Pilot Services to Other Regions of North Carolina is Reasonable. Although this is 

only an interim evaluation, there are clear signals that key features of the Healthy 

Opportunities Pilots are working as intended. Screening for social needs is greater in Pilot 

regions than non-Pilot regions. The HOP approach to service delivery has established an 

extensive network of human service organizations, delivering services at scale to over 10,000 

individuals. We estimate that these services reduce social needs, improve adverse healthcare 

utilization relative to what would have been experienced in the absence of the program, and 

reduce healthcare spending. Therefore, offering Pilot services in additional parts of the state, 

assuming similar operating conditions can be established, is well-supported by the available 

data. 
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General Background Information  
 

Health is affected by many factors beyond the medical care provided within the walls of a hospital or 

clinic. While access to high-quality medical care is critical, social and environmental factors and the 

behaviors that emerge as a result are also important determinants of health.1,2 A substantial body of 

research has established that having an unmet resource need—including experiencing housing 

instability3, food insecurity4, unmet transportation needs5, and interpersonal violence (IPV) or toxic 

stress6,7—can significantly and negatively impact health and well-being, as well as increase healthcare 

utilization and costs.1,8–11 Addressing those needs can potentially improve health and healthcare 

utilization, which in turn can lower healthcare costs. For example, research indicates that providing 

housing assistance to adults who have physical and/or behavioral co-morbidities and are experiencing 

homelessness decreases unnecessary use of hospital care and associated healthcare costs.12–14 Similarly, 

reducing the presence of asthma triggers (such as moldy carpets and broken air conditioners) in a child’s 

home can reduce hospital visits and related costs,15,16 and nutritional assistance interventions have been 

associated with lower healthcare costs for food insecure individuals.17,18 Notably, however, much of the 

research conducted to date has evaluated discrete interventions for specific, high-need populations, 

leaving unanswered critical questions regarding whether— and how—to scale and sustainably fund the 

integration of non-medical services into the healthcare system on a population-wide basis.  

As such, the North Carolina Healthy Opportunities Pilots are testing evidence-based, non-

medical interventions for their direct impact on North Carolina Medicaid beneficiaries’ health outcomes 

and healthcare costs.b North Carolina’s Section 1115 Medicaid Demonstration Waiver entitled “North 

Carolina Medicaid Reform” was approved to cover the period November 1, 2019 through October 31, 

2024. The Cecil G. Sheps Center for Health Services Research at the University of North Carolina at 

Chapel Hill (‘the Sheps Center’) was selected by The North Carolina Department of Health and Human 

Services (NCDHHS) Division of Health Benefits to evaluate one aspect of that Demonstration Waiver, the 

State of North Carolina’s Enhanced Case Management and Other Services Pilot (ECM), now more 

commonly referred to as the Healthy Opportunities Pilots (‘HOP’ or the ‘Pilots’), under External 

Evaluation Services Contract #30-2021-017-DHB. The evaluation design approved by the Centers for 

 
b CHIP (Children’s Health Insurance Program) beneficiaries are also eligible for Healthy Opportunities Pilots services 
and are included in the analyses of this report. We refer to ‘Medicaid’ beneficiaries for convenience, but this also 
inclusive of CHIP beneficiaries. 



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

16 
 

Medicare & Medicaid Services (CMS) on August 15, 2019, is included as an Attachment. This report 

analyzes data about Pilot activities from the commencement of service delivery on March 15, 2022  

through November 30, 2023. This report is specific to the Pilots and does not cover other elements of 

the 1115 Waiver, which have been examined in a separate interim evaluation report. It also does not 

evaluate the separate direct-to-consumer ‘expedited enrollment’ program, described in more detail 

below. 

Planned implementation of the Pilots was affected by both the COVID-19 pandemic nationally 

and the delay of Medicaid managed care implementation in the state of North Carolina. This has meant 

that Pilot services have been delivered for less time than was originally planned. 

 

HOP Program Overview: Buying Health with Regional Collaboration 

 

North Carolina designed the Pilots to test evidence-based, non-medical interventions for their direct 

impact on North Carolina Medicaid beneficiaries’ health outcomes and healthcare costs, with the 

purpose of incorporating findings into the Medicaid program. NC Medicaid’s vision is to “to improve 

health through an equitable, innovative, whole-person centered, and well-coordinated system of care 

that addresses the medical and non-medical drivers of health.” To help fulfill this vision, the Pilots 

require Prepaid Health Plans (PHPs) to cover evidence-based interventions that address four domains: 

housing instability, transportation insecurity, food insecurity, and IPV/toxic stress for a subset of 

Medicaid beneficiaries. PHPs and their care managers are responsible for determining who is eligible to 

receive the services and which services they will receive. 

HOP services are delivered through innovative regional networks of community-based 

organizations and social services agencies (collectively called ‘human service organizations’ [HSOs]) to 

address needs across all domains. Each regional network is established, managed, and overseen by 

Network Leads (NLs) (previously referred to as Lead Pilot Entities or LPEs), organizations that serve as 

the essential connection between PHPs and HSOs, along with clinical care teams when appropriate. 

Network Leads are local organizations, embedded in the communities they serve. On May 27, 2021, 

following a competitive procurement process, NCDHHS announced the selection of three NLs to 

contract with the PHPs to develop, manage, and oversee a network of HSOs providing Pilot services to 

their eligible enrollees (see Figure 1). 
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Figure 1: Pilot Regions (Source: NCDHHS) 
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Coordination among these entities, and infrastructure necessary to support it, are intended to help 
address beneficiaries’ non-medical needs in a way that conventional healthcare has not been able to do. 
Care managers providing Pilot services can be embedded within PHPs, or within local Tier 3 Advanced 
Medical Homes (AMH) (which provide primary care) or their affiliated Clinically Integrated Networks 
(CIN). Relationships between entities are depicted in Figure 2. 

 

Figure 2: Schematic of Pilot Organization (Source: NCDHHS) 

 

 The primary responsibilities of the entities involved in delivering Pilot services across PHPs, Care 

Managers, NLs, and HSOs are depicted in Figure 3. Care Managers can be embedded within PHPs, or 
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within local Tier 3 Advanced Medical Homes (AMH) (which provide primary care) or their affiliated 

Clinically Integrated Networks (CIN). 

 

 

 Figure 2: Roles of Entities in the Pilots (Source: NCDHHS) 
Note: SNAP (Supplemental Nutrition Assistance Program) and TANF (Temporary Assistance for Needy Families) 
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HOP Implementation Timeline & Services Domains 

Figure 4: HOP Timeline 

 

On March 15, 2022, delivery of food services launched in all three Pilot regions, followed by housing and 

transportation on May 1, 2022. Cross-domain and toxic stress services became available on June 15, 

2022. Delivery of IPV-related services began on April 5, 2023 (Figure 4). For this reason, the volume of 

IPV-related services is lower than other service types, and evaluation regarding these services is more 

limited.  

 

Examples of Pilot services are presented in Figure 5. The Healthy Opportunities Pilots Fee Schedule, 

which provides a more complete description of the services, is provided as an attachment.  
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Figure 3: Example Pilot Services (Source: NCDHHS) 
 

On March 21, 2023, North Carolina launched a separate pathway to receive one specific service 

to address food needs. This was a direct-to-consumer ‘expedited enrollment’ program that provided a 

fruit and vegetable prescription. This was not originally included as part of HOP, but developed as an 

innovation to reach more beneficiaries. Given that its structure is different from the ‘standard’ HOP 

program, data limitations (described in more detail below), and its relatively short duration within this 

evaluation period, this program could not be evaluated as part of the interim evaluation report. 

Analyses of the direct-to-consumer program will be included in summative evaluation. 

 

Populations Served: Health Needs & Social Risk Factors  

 

The Pilots provide services for certain high-risk, high-need individuals who live in a Pilot region and meet 

criteria for physical/behavioral health and social risk factors. The physical/behavioral health criteria as 

approved in the Evaluation Design are presented in Table 1, and the health-related social needs that 

serve as social risk factors as approved in the 1115 Waiver revision are presented in Table 2. There have 

been some changes to these criteria made as waiver revisions, implemented relatively late in the 
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evaluation period. The first change was that, in April 2023, the Pilots were approved to expand the list of 

chronic conditions that determine Pilot eligibility. This expansion added chronic mental illness, cancer, 

autoimmune disorders, and chronic liver disease as conditions that made individuals eligible for Pilot 

services. The second change included the approval to allow intellectual or developmental disability, 

traumatic brain injury, or clinical eligibility for Tailored Care Management (North Carolina’s Health Home 

Benefit, SP 22-0024) as clinical eligibility criteria for adults, pregnant individuals, and children aged 0-20. 

Given how late in the evaluation period these changes were implemented, we believe they have not had 

a meaningful impact on the analyses in this evaluation report. Moreover, many Medicaid beneficiaries 

with serious mental illnesses or intellectual or developmental disability are still being served outside of 

PHPs. 

 

Table 1: Physical/Behavioral Health Needs-Based Criteria at time of HOP Approval 
Eligibility Category Age Needs-Based Criteria (at least one, per eligibility category) 

 
 
 

Adults 

≥21 • 2 or more chronic conditions. Chronic conditions that qualify an 
individual for pilot enrollment include: BMI over 25, blindness, 
chronic cardiovascular disease, chronic pulmonary disease, 
congenital anomalies, chronic disease of the alimentary system, 
substance use disorder, chronic endocrine and cognitive 
conditions, chronic musculoskeletal conditions, chronic 
neurological disease and chronic renal failure, in accordance with 
Social Security Act section 1945(h)(2). 

• Repeated incidents of emergency department use (defined as 
more than four visits per year) or hospital admissions (≥1 in 
past year). 

 
 
 
 

Pregnant Individuals 

Any • Multifetal gestation 
• Chronic condition likely to complicate pregnancy, 

including hypertension and mental illness 
• Current or recent (month prior to learning of pregnancy) use of 

drugs or heavy alcohol 
• Adolescent ≤ 15 years of age 
• Advanced maternal age, ≥ 40 years of age 
• Less than one year since last delivery 
• History of poor birth outcome including: preterm birth, low 

birthweight, fetal death, neonatal death 
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Eligibility Category Age Needs-Based Criteria (at least one, per eligibility category) 
 
 
 
 
 
 
 
 
 

Children 

0-3 • Neonatal intensive care unit graduate 
• Neonatal Abstinence Syndrome 
• Prematurity, defined by births that occur at or before 36 

completed weeks gestation 
• Low birth weight, defined as weighing less than 2500 grams 

or 5 pounds 8 ounces upon birth 
• Positive maternal depression screen at an infant well-visit 

0-20 • One or more significant uncontrolled chronic conditions or one 
or more controlled chronic conditions that have a high risk of 
becoming uncontrolled due to unmet social need, including: 
asthma, diabetes, underweight or overweight/obesity as 
defined by having a BMI of 
<5th or >85th percentile for age and gender, developmental delay, 
cognitive impairment, substance use disorder, behavioral/mental 
health diagnosis (including a diagnosis under DC: 0-5), attention- 
deficit/hyperactivity disorder, and learning disorders 

• Experiencing three or more categories of adverse childhood 
experiences (e.g. Psychological, Physical, or Sexual Abuse, or 
Household dysfunction related to substance abuse, mental 
illness, parental violence, criminal behavioral in household) 

• Enrolled in North Carolina’s foster care or kinship placement 
system 

 

 

Table 2: Social Risk Factors at time of HOP Approval 
Risk Factor Definition 
Homelessness or housing 
insecurity 

Homelessness, as defined in 42 C.F.R. § 254b(h)(5)(A), or housing 
insecurity, as defined based on the principles in the questions used to 
establish housing insecurity in the Accountable Health Communities 
Health Related Screening Tool or the North Carolina Social Determinants 
of Health (SDOH) screening tool. 

Food Insecurity As defined by the US Department of Agriculture commissioned report on 
Food Insecurity in America: 

• Low Food Security: reports of reduced quality, variety, or desirability of 
diet. Little or no indication of reduced food intake. 

• Very low food security: Reports of multiple indications of disrupted 
eating patterns and reduced food intake 

• Or food insecure as defined based on the principles in the questions 
used to establish food insecurity in the North Carolina Social 
Determinants of Health (SDOH) screening tool. 
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Risk Factor Definition 
Transportation Insecurity Defined based on the principles in the questions used to establish 

transportation insecurities in the Accountable Health Communities Health 
Related Screening Tool or the North Carolina SDOH screening tool. 

At risk of, witnessing, or 
experiencing 
interpersonal violence 

Defined based on the principles in the questions used to establish 
interpersonal violence in the Accountable Health Communities Health 
Related Screening Tool or the North Carolina SDOH screening tool. 
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Member Participation: Screening & Care Management   
 

During this assessment period, outreach to Medicaid Managed Care members living in Pilot regions was 

led by PHPs, AMHs, and their care management teams, with support from NLs and HSOs. PHP Care 

Managers within HOP use the standardized Pilot Eligibility and Service Assessment (PESA) tool in 

NCCARE360, North Carolina’s statewide resource and referral platform, to guide and document initial 

Pilot eligibility determination, service mix review every three months, and continuing eligibility 

determination every six months. DHHS leadership articulated a “no wrong door” approach (Figure 6) to 

support screening and connection to services using various referral pathways. 

 

Figure 6: Entry into the Pilots (Source: NCDHHS) 
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The below Driver Diagramc (Figure 7) provides a conceptualization of how HOP services may improve 

health.  

 

 

Figure 7: Driver Diagram 
 

 
c LPE (Lead Pilot Entity) in the driver diagram is now more commonly referred to as a Network Lead (NL) 
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Evaluation Questions and Hypotheses 

  
The state of North Carolina’s overall goal is to improve North Carolina’s Medicaid beneficiaries’ health, 

healthcare utilization, and healthcare spending by building a well-coordinated system that “buys 

health,” not just healthcare. Evaluating how well the Pilots achieve that goal involves evaluating specific 

questions related to program performance. One key component of successfully achieving the goals of 

the Pilots, as outlined in the above Driver Diagram, is identifying beneficiaries with social risks that affect 

health, enrolling them in the Pilots, and delivering services tailored to address those risks. Achieving 

these goals promotes the objectives of Titles XIX and XXI by helping to improve health for Medicaid and 

CHIP beneficiaries. This report describes analyses that break these pieces into the following Evaluation 

Questions and Hypotheses: 

 

• Evaluation Question 1 (“Effective Delivery of Pilot Services”) analyses relate to activities 

undertaken by NLs and HSOs to establish the necessary infrastructure, workforce, and data 

systems needed to effectively contract with and build the capacity of a network of HSOs, and to 

deliver Pilot services once established. Overall, Evaluation Question 1 analyses help test the 

hypothesis that NLs and HSOs will enable effective delivery of Pilot services. 

• Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening and Connection to 

Appropriate Services”) analyses relate to how the coordinated activities of PHPs, NLs, and HSOs 

facilitate screening for social risk factors/needs and connect a higher proportion of those with 

social risk factors/needs to services tailored to address these risks in Pilot regions, compared 

with non-Pilot regions lacking these coordinated activities. Evaluation Question 2 analyses help 

test the hypothesis that the Pilots will increase rates of Medicaid beneficiaries screened for 

social risk factors and connected to services that address these risk factors. 

• Evaluation Question 3 (“Improved Social Risk Factors”) analyses relate to improving the social 

risk factors that Pilot members experience, across all eligibility categories: adults, pregnant 

individuals, children ages 0 to 20, and the subset of children ages 0 to 3. Evaluation Question 3 

analyses help test the hypothesis that the Pilots will measurably improve the qualifying social 

risk factors in participants. 
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• Evaluation Question 4 (“Clinical Outcomes”) analyses relate to improving clinical outcomes that 

may plausibly be affected by the social risk factors that Pilot members experience, across all 

eligibility categories: adults, pregnant individuals, children ages 0 to 20, and the subset of 

children ages 0 to 3. Evaluation Question 4 analyses help test the hypothesis that the Pilots will 

measurably improve clinical outcomes in participants. For reasons explained below, few 

analyses relating to Evaluation Question 4 are presented in this report. More extensive 

evaluation activities for this question will occur in subsequent periods. 

• Evaluation Question 5 (“Healthcare Utilization”) analyses relate to improving healthcare 

utilization by addressing the social risk factors that Pilot members experience, across all 

eligibility categories: adults, pregnant individuals, children ages 0 to 20, and the subset of 

children ages 0 to 3. Evaluation Question 5 analyses help test the hypothesis that the Pilots will 

measurably improve healthcare utilization in participants. It is important to note that improved 

utilization could consist of both decreased utilization (e.g., improved health which would lead to 

the need for fewer emergency department visits) and increased utilization (e.g., improved 

attendance at preventive visits). 

• Evaluation Question 6 (“Cost of Care”) analyses relate to improving cost of care by addressing 

the social risk factors that Pilot members experience, across all eligibility categories: adults, 

pregnant individuals, children ages 0 to 20, and the subset of children ages 0 to 3. Evaluation 

Question 6 analyses help test the hypothesis that the Pilots will measurably improve cost of 

care. It is important to note that improving cost of care could include decreased total spending, 

similar total spending simultaneous with improvements in health, and even increases in some 

spending categories (e.g., increased use of recommended medications or preventive services).  
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Methodology  
 

Evaluation Design 
For this reporting period, our methodology to address evaluation questions is as follows: Evaluation 

Question 1 (“Effective Delivery of Pilot Services”) is descriptive and explanatory in nature, and so it does 

not involve comparisons or inferential statistics. Additional qualitative data collection for Evaluation 

Question 1 is ongoing and will be reported in the Summative Evaluation.  

 We used a cross-sectional comparative design for Evaluation Question 2 (“Increased Rates of 

Social Risk Factor Screening and Connection to Appropriate Services”) analyses, comparing Medicaid 

beneficiaries in HOP regions to Medicaid beneficiaries outside of operating HOP regions.  

 Evaluation Question 3 (“Improved Social Risk Factors”) activities used a within-participant 

comparison evaluating the prevalence and number of health-related social risks as a function of time 

and Pilot participation. We also used between-participant comparisons, evaluating the prevalence of 

health-related social needs as a function of time and receipt of specific Pilot services, comparing Pilot 

participants who used different services to address social risk factors (e.g., a fruit and vegetable 

prescription vs. a food box). 

 Evaluation Question 4 (“Clinical Outcomes”) activities used a difference-in-differences style 

comparison to evaluate the outcome before and after Pilot participation, compared with individuals 

living outside of Pilot counties who report social risks (and thus likely would have been eligible for Pilot 

participation had they lived in Pilot counties). The purpose of the comparison group was to account for 

possible ‘secular trends’—factors affecting Medicaid beneficiaries in North Carolina aside from Pilot 

services, such as COVID-related restrictions and increased use of telehealth services. 

 Evaluation Question 5 (“Healthcare Utilization”) activities used two designs: The first design 

used a within-participant interrupted time series comparison to evaluate the outcomes as a function of 

time and Pilot participation. The second design used a difference-in-differences analysis, to evaluate the 

outcomes before and after Pilot participation, compared with individuals living outside of Pilot counties 

who report social risks through state screening programs (and thus likely would have been eligible for 

Pilot participation had they lived in Pilot counties). The purpose of the comparison group was to account 

for possible ‘secular trends’—factors affecting Medicaid beneficiaries in North Carolina aside from Pilot 

services. 
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 For Evaluation Question 6 (“Cost of Care”) our activities used two designs: The first design used 

a within-participant interrupted time series comparison to evaluate the outcomes as a function of time 

and Pilot participation. The second design used a difference-in-differences analysis, to evaluate the 

outcome before and after Pilot participation, compared with individuals living outside of Pilot counties 

who report social risks through state screening programs (and thus likely would have been eligible for 

Pilot participation had they lived in Pilot counties). The purpose of the comparison group was to account 

for possible ‘secular trends’—factors affecting Medicaid beneficiaries in North Carolina aside from Pilot 

services. 

 

Target and Comparison Populations 
For Evaluation Question 1 (“Effective Delivery of Pilot Services”) analyses in this reporting period-- which 

related to establishment of the infrastructure necessary to deliver Pilot services and subsequent 

successful delivery of services—the target population for the secondary data analyses of Pilot operations 

data was Pilot participants.  

 For Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening”) analyses in this 

reporting period—which related to comparisons of social risks screening and delivery of services to 

those with social risks in the Pilot and non-Pilot regions—the target population was Medicaid 

beneficiaries in the Pilot regions and the comparison population was Medicaid beneficiaries in non-Pilot 

regions.  

 For Evaluation Question 3 (“Improved Social Risk Factors”) analyses in this reporting period, 

which related to changes in social risks, the target population was Pilot participants. Because repeated 

assessment for social risk factors for individuals who are not involved in the Pilots are rare, we were 

unable to compare Pilot participants with non-Pilot participants as it relates to social risk factor 

outcomes.  

 For Evaluation Question 4 (“Clinical Outcomes”), analyses in this reporting period involved 

comparisons between HOP participants and those who reported social risks but resided in non-Pilot 

counties and thus did not receive HOP services. The purpose of the comparison group was to account 

for possible ‘secular trends’—factors affecting Medicaid beneficiaries in North Carolina aside from Pilot 

services. The target population for these analyses was Medicaid beneficiaries with social risks. 

 There were two types of Evaluation Question 5 (“Healthcare Utilization”) analyses in this 

reporting period. The first type was within-participant (i.e., comparing how outcomes changed over 
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time), for which the target population was HOP participants. The second type of analyses involved 

comparisons between HOP participants and those who reported social risks but resided in non-Pilot 

counties and thus did not receive HOP services. The purpose of the comparison group was to account 

for possible ‘secular trends’—factors affecting Medicaid beneficiaries in North Carolina aside from Pilot 

services. The target population for these analyses was Medicaid beneficiaries with social risks. 

 There were two types of Evaluation Question 6 (“Cost of Care”) analyses in this reporting period. 

The first type was within-participant (i.e., comparing how outcomes changed over time), for which the 

target population was HOP participants. The second type of analyses involved comparisons between 

HOP participants and those who reported social risks but resided in non-Pilot counties and thus did not 

receive HOP services. The purpose of the comparison group was to account for possible ‘secular 

trends’—factors affecting Medicaid beneficiaries in North Carolina aside from Pilot services. The target 

population for these analyses was Medicaid beneficiaries with social risks. 

 

Evaluation Period 

 The two principal sources of data used for this report are NCCARE360 data and Medicaid 

Member and Claims data. NCCARE360 data were received by December 21, 2023. The last date of Pilot 

enrollment in the data received was November 30, 2023. Data for Medicaid members and claims were 

received on January 03, 2024. The evaluation period for this report covers March 15, 2022 through 

November 30, 2023. However, time periods closer to the end dates may be affected by data lag, but this 

data lag should not be differential when comparing Pilot and non-Pilot groups. 

 

Evaluation Measures 

 Measures used for this evaluation period are presented in the below table, Table 3. The Sheps 

Center was the steward for all measures. 

Table 3: Measures Used in Interim Evaluation Report 
 

Measure Name  Measure Description 

Positive Screens for Unmet Social Needs  The percentage of beneficiaries who reported 
unmet social needs within NCCARE360 data within 
measurement period, reported by non-mutually 
exclusive categories of:  



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

32 
 

• Food Insecurity  
• Housing Instability or Homelessness  
• Transportation Barrier  
• Experience Interpersonal Violence or Toxic Stress-
related concern 

Total Social Needs Count of Unmet Social Needs (also referred to as 
risk factors or risks) 

Positive Screens for Unmet Social Needs 
Connected to Services 

The percentage of beneficiaries who reported 
unmet social needs within NCCARE360 data within 
measurement period, who received at least 1 
invoiced service to address their needs 

Rate of Screening for Unmet Social Needs The percentage of Medicaid beneficiaries screened 
for unmet social needs from the health risk 
screening within measurement period 

Number of Participants (Beneficiaries) Served The total number of Pilots participants who 
received at least 1 invoiced Pilot service in the 
reporting period 

Number Lost to Follow-up The total number of participants lost to follow-up 
(could no longer be reached by care managers) 

Number Withdrawn The total number of participants who have 
withdrawn from the Pilots 

Payment Completion Percentage of completed payments made to HSOs 

Payment Lag Time Time from receipt of service to payment 
completion 

Pilot Participants Number of Medicaid members who enrolled in the 
Pilots 

Dollars Paid Dollar amount paid for Pilot services 

Mean Payment Lag  Mean calendar days from HSO creating invoice to 
NL to PHP effectuating payment to HSO 

Total Amount Invoiced Total dollar amount invoiced for Pilot services 

HSO Referrals Number of referrals sent to human service 
organizations (HSO) 

Services Invoiced Number of services invoiced for during the 
assessment period 

Mean Days from Pilot Eligibility Assessment to 
Service Delivery  

Mean number of days between Pilot eligibility 
assessment and delivery of first invoiced Pilot 
service for those who enrolled in the Pilots 

Low Birth Weight The percentage of births with birthweight < 2500g 
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Emergency Department Visits Count of Emergency Department (ED) visits.  
Outpatient Visits Count of Outpatient Visits 
Inpatient Admissions Count of inpatient admissions for all causes 
Prenatal Care Timeliness of Prenatal Care. The percentage of 

deliveries that received a prenatal care visit as a 
beneficiary of the organization in the first trimester, 
on the enrollment start date or within 42 days of 
enrollment in the organization. 

Postpartum Care Postpartum Care. The percentage of deliveries that 
had a postpartum visit on or between 21 and 56 
days after delivery. 

Total Cost of Care Total PHP spending on services, per beneficiary per 
month. This includes both medical care costs and, 
for Pilot participants, invoices for Pilot services 
recorded in the Encounter Processing System (EPS). 

 

Data Sources 
 In this reporting period, the evaluation relied on two key data sources: Pilot operations data 

from the NCCARE360 platform, and NC Medicaid administrative files—which includes both the member 

file that contained demographic information and encounters data (from the Encounter Processing 

System) that contained information for encounters that delivered specific medical care and Pilot related 

services. Encounters data is sometimes colloquially referred to as ‘claims’ data even after the transition 

to Medicaid managed care. Data cleaning and validation for NCCARE360 and NC Medicaid data was 

conducted by several organizations including Unite Us, NCDHHS, and the Sheps Center. Unite Us, in 

collaboration with United Way/211, and Expound, competitively procured by the Foundation for Health 

Leadership and Innovation, developed the statewide NCCARE360 referral platform. NCDHHS and Unite 

Us modified the core functionalities of the platform to be used for Pilot enrollment, tracking, referrals, 

and invoicing. Additional data sources, such as vital records data, were also used for specific purposes 

(e.g., use of birth certificate data to help determine pregnancy status). 

 

Analytic Methods 
 In this reporting period, the analytic methods for each evaluation question are as follows: 

Evaluation Question 1 (“Effective Delivery of Pilot Services”) primarily consisted of descriptive statistics 

of program administration data. 
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 Analytic methods for Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening”) 

primarily consisted of descriptive statistics of program administration data, with bivariate inference 

using chi-squared tests. Since the goal of these analyses was to assess screening prevalence as it 

occurred, adjusted estimates were not relevant. 

 The analytic methods for Evaluation Question 3 (“Improved Social Risk Factors”) consisted of 

descriptive statistics and individual-level interrupted time series regression analyses. For individual-level 

interrupted time series regressions evaluating social risks associated with Pilot participation overall, 

regression models generally took the form: 

𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 

Where ‘i' indexes a unique individual observed on a particular day ‘j’. ‘Y’ represents the outcome, 

participation is an indicator of whether an individual was participating in the Pilots on the date of 

observation, ‘time’ indicates the number of days relative to the participant’s initial needs assessment, 

‘time after’ indicates the number of days after the start of Pilot services, ‘covariates’ represent a vector 

of adjustment factors, and epsilon represents an error term. Unless otherwise specified, the covariates 

adjusted for were age, gender, race and ethnicity, disability status, index date (i.e., date of Pilot 

enrollment), quarter of observation (to account for seasonality), and rurality of residence. Models were 

fit using generalized estimating equations, with response distributions appropriate to the outcome type 

(e.g., Poisson distribution for the total number of risks or binomial distribution for the probability of a 

particular need). Standard errors were clustered at the level of the individual, which is the level of 

treatment for these analyses19, and were robust to possible misspecification of the covariance matrix. 

After fitting the interrupted time series regression model, we created marginalized estimates of 

quantities of interest using the margins command in Stata. This approach is also termed marginalization, 

predictive margins, average marginal effects, recycled predictions for binary variables, or the parametric 

g-computation formula. We targeted an average treatment effect on the treated (ATT) estimand for 

these analyses. Our interpretation of these analyses focused on the ‘trend’ in the total number of needs 

or probability of a specific need over time, as this indicates the ongoing impact of Pilot services, 

separate from any change in needs that occurred around the time of Pilot enrollment (and may in fact 

have prompted Pilot enrollment). 

 For individual-level difference-in-differences regressions evaluating social risks associated with 

receipt of specific Pilot services, regression models generally took the form: 
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𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑺𝑺𝑻𝑻𝑷𝑷𝑪𝑪𝒊𝒊𝑷𝑷𝑻𝑻𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑺𝑺𝑻𝑻𝑷𝑷𝑪𝑪𝒊𝒊𝑷𝑷𝑻𝑻𝑻𝑻𝑺𝑺𝑷𝑷𝑻𝑻𝒊𝒊𝒊𝒊

+ 𝜷𝜷𝟓𝟓𝑺𝑺𝑻𝑻𝑷𝑷𝑪𝑪𝒊𝒊𝑷𝑷𝑻𝑻𝑻𝑻𝑺𝑺𝑷𝑷𝑻𝑻𝒊𝒊𝒊𝒊 ∗ 𝑺𝑺𝑻𝑻𝑷𝑷𝑪𝑪𝒊𝒊𝑷𝑷𝑻𝑻𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟔𝟔𝑺𝑺𝑻𝑻𝑷𝑷𝑪𝑪𝒊𝒊𝑷𝑷𝑻𝑻𝑻𝑻𝑺𝑺𝑷𝑷𝑻𝑻𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊

+ 𝜷𝜷𝟕𝟕𝑺𝑺𝑻𝑻𝑷𝑷𝑪𝑪𝒊𝒊𝑷𝑷𝑻𝑻𝑻𝑻𝑺𝑺𝑷𝑷𝑻𝑻𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟖𝟖𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 

 

Where ‘i' indexes a unique individual observed on a particular day ‘j’. ‘Y’ represents the outcome, 

‘service start’ is an indicator of whether the data point was observed before or after the start of the 

specific service examined, ‘time’ indicates the number of days relative to start of observation, ‘time 

after’ indicates the number of days after the start of the specific service, and ‘ServiceType’ is an 

indicator of the specific service the individual received. The interaction terms allow for modeling of 

different intercepts and trends by service types. ‘Covariates’ represents a vector of adjustment factors, 

and epsilon represents an error term. Unless otherwise specified, the covariates adjusted for were age, 

gender, race and ethnicity, disability status, index date, quarter of observation (to account for 

seasonality), and rurality of residence. This approach to difference-in-differences analysis is sometimes 

called an ‘interrupted time series with comparison group’ or ‘controlled interrupted time series’ 

approach, as it models the trend in outcomes over time rather than giving a single estimate for an 

outcome in a specific post-intervention period. Models were fit using generalized estimating equations, 

with a Poisson response distribution and log link. Standard errors were clustered at the level of the 

individual, which is the level of treatment for these analyses and were robust to possible 

misspecification of the working covariance matrix.19 After fitting the models, we created marginalized 

estimates of quantities of interest using the margins command in Stata. This approach is termed 

marginalization, predictive margins, recycled predictions, or the parametric g-computation formula. We 

targeted an average treatment effect (ATE) estimand for these analyses, as their purpose was to indicate 

what effect on the outcomes may have been observed if all potentially eligible participants had received 

a specific service. Pilot participants could receive multiple service types, but to avoid bias from cases 

where individuals are transitioned to one service because of an issue with a prior service, we compared 

individuals on the basis of the first service they received. This is analogous to an ‘intention-to-treat’ 

approach.  

 The services of interest and their comparisons vary for different social risks. Within a category of 

social risks, there are a variety of services that might meet an individual’s need. Some of these services 

are not clear substitutes for each other (that is, they may be used in very different situations). However, 

others might plausibly substitute for each other, so questions of their comparative effectiveness in 



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

36 
 

addressing social risks are relevant. For food services, we compared three types of services (combining 

some sub-categories for reasons of sample size): 1) a fruit and vegetable prescription, 2) a food box 

(large or small, for delivery or pick up), and 3) prepared meals (either a ‘healthy’ meal (for pick up or 

delivered) or a ‘medically tailored’ meal (delivered). For housing services, we compared four types of 

services (combining some sub-categories): 1) housing navigation, support, and sustaining services, 2) 

essential utility set up, 3) move-in support (including assistance with security deposit and first and last 

month’s rent), and 4) home remediation, safety and quality inspection, or accessibility and safety 

modifications. For transportation services, we compared two types of services 1) health-related private 

transportation and 2) health-related public transportation. Sample sizes did not permit comparisons of 

IPV services. 

 Analytic methods for Evaluation Question 4 (“Clinical Outcomes”) consisted of descriptive 

statistics and individual-level difference-in-differences analyses. These compared Pilot participants, 

before and after enrollment, to Medicaid beneficiaries who screened positive for social risks but lived in 

non-Pilot counties. The difference-in-differences regression models took the form: 

𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 

Where ‘i' indexes a unique individual observed on a particular day ‘j’. ‘Y’ represents the outcome, ‘HOP’ 

is an indicator of whether an individual was a Pilot enrollee or not, ‘time’ is an indicator of whether the 

data point was observed before or after the index date (defined as the date of Pilot enrollment for Pilot 

participants and the date of a positive social risk screen for non-participants), ‘covariates’ represents a 

vector of adjustment factors, and epsilon represents an error term. The interaction term allows for the 

relationship between time and the outcome to vary across Pilot and non-Pilot participants, which allows 

for a difference-in-differences estimate. The covariates adjusted for were age, gender, race and 

ethnicity, disability status, index date, quarter of observation (to account for seasonality), and rurality of 

residence. Models were fit using generalized estimating equations to account for repeated measures 

within individuals, with a binomial response distribution and logit link. Standard errors were clustered at 

the level of the individual, which is the level of treatment for these analyses and were robust to possible 

misspecification of the working covariance matrix.19 After fitting the models, we created marginalized 

estimates of quantities of interest using the margins command in Stata. This approach is variously 

termed standardization, marginalization, predictive margins, recycled predictions, or the parametric g-

computation formula. We targeted an average treatment effect (ATE) estimand for these analyses, as 

their purpose was to indicate what effect on the outcomes may have been observed if all Medicaid 
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beneficiaries with social risks had enrolled in the Pilots (were the Pilots to be rolled out statewide such 

that county of residence were no longer an eligibility criterion). 

 Analytic methods for Evaluation Question 5 (“Healthcare Utilization”) consisted of descriptive 

statistics, individual-level interrupted time series regression analyses (for comparisons within Pilot 

participants, before and after enrollment), and difference-in-differences analyses (comparing Pilot 

participants, before and after enrollment, to Medicaid beneficiaries who screened positive for social 

risks but lived in non-Pilot counties). For individual-level interrupted time series regressions evaluating 

healthcare utilization associated with Pilot participation, regression models generally took the form: 

𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 

Where ‘i' indexes a unique individual observed on a particular month ‘j’. ‘Y’ represents the outcome, 

‘participation start’ is an indicator of whether the data point was observed before or after the index 

date (defined as the date of Pilot enrollment for Pilot participants), ‘time’ indicates the number of 

months relative to start of observation (up to 12 months prior to the index date), ‘time after’ indicates 

the number of months after the index date (up to 12 months after the index date), ‘covariates’ 

represents a vector of adjustment factors, and epsilon represents an error term. Unless otherwise 

specified, the covariates adjusted for were age, gender, race and ethnicity, disability status, index date, 

quarter of observation (to account for seasonality), and rurality of residence. Models were fit using 

generalized estimating equations, with a Poisson response distribution and log link. Standard errors 

were clustered at the level of the individual, which is the level of treatment for these analyses and were 

robust to possible misspecification of the working covariance matrix (an autoregression 1 structure 

given that observations closer together in time may be more correlated than observations further apart 

in time).19 After fitting the interrupted time series regression model, we created marginalized estimates 

of quantities of interest using the margins command in Stata. This approach is termed marginalization, 

predictive margins, recycled predictions, or the parametric g-computation formula. We targeted an 

average treatment effect on the treated (ATT) estimand for these analyses. 

 For individual-level difference-in-differences regressions evaluating healthcare utilization 

associated with Pilot participation, regression models generally took the form: 

𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟓𝟓𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊

∗ 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟔𝟔𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟕𝟕𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊

+ 𝜷𝜷𝟖𝟖𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 
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Where ‘i' indexes a unique individual observed on a particular month ‘j’. ‘Y’ represents the outcome, 

‘participation start’ is an indicator of whether the data point was observed before or after the index 

date (defined as the date of Pilot enrollment for Pilot participants and the date of a positive social risk 

screen for non-participants), ‘time’ indicates the number of months relative to start of observation (up 

to 12 months prior to the index date), ‘time after’ indicates the number of months after the index date 

(up to 12 months after the index date), and ‘HOP’ is an indicator of whether an individual was a Pilot 

enrollee or not. The interaction terms allow for modeling of different intercepts and trends by Pilot 

enrollment status. ‘Covariates’ represents a vector of adjustment factors, and epsilon represents an 

error term. Unless otherwise specified, the covariates adjusted for were age, gender, race and ethnicity, 

disability status, index date, quarter of observation (to account for seasonality), and rurality of 

residence. This approach to difference-in-differences analysis is sometimes called an ‘interrupted time 

series with comparison group’ or ‘controlled interrupted time series’ approach, as it models the trend in 

outcomes over time rather than giving a single estimate for an outcome in a specific post-intervention 

period. Models were fit using generalized estimating equations, with a Poisson response distribution 

and log link. Standard errors were clustered at the level of the individual, which is the level of treatment 

for these analyses and were robust to possible misspecification of the working covariance matrix (an 

autoregression 1 structure given that observations closer together in time may be more correlated than 

observations further apart in time).19 After fitting the models, we created marginalized estimates of 

quantities of interest using the margins command in Stata. This approach is termed marginalization, 

predictive margins, recycled predictions, or the parametric g-computation formula. We targeted an 

average treatment effect (ATE) estimand for these analyses, as their purpose was to indicate what effect 

on the outcomes may have been observed if all potentially eligible participants had enrolled in the Pilots 

(were the Pilots to be rolled out statewide such that county of residence were no longer an eligibility 

criterion). 

 Our interpretation of both the interrupted time series and difference-in-differences analyses 

focused on the ‘trend’ in healthcare utilization, as this indicates the ongoing impact of Pilot services, 

separate from any change in healthcare utilization that occurred around the time of Pilot enrollment 

(and may in fact have prompted Pilot enrollment). 

 Analytic methods for Evaluation Question 6 (“Cost of Care”) consisted of descriptive statistics, 

individual-level interrupted time series regression analyses (for comparisons within Pilot participants, 

before and after enrollment), and difference-in-differences style analyses (comparing Pilot participants, 
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before and after enrollment, to Medicaid beneficiaries who screened positive for social risks but lived in 

non-Pilot counties). For individual-level interrupted time series regressions evaluating cost of care 

associated with Pilot participation, regression models generally took the form: 

𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 

Where ‘i' indexes a unique individual observed on a particular month ‘j’. ‘Y’ represents the outcome, 

‘participation start’ is an indicator of whether the data point was observed before or after the index 

date (defined as the date of Pilot enrollment for Pilot participants and the date of a positive social risk 

screen for non-participants), ‘time’ indicates the number of months relative to start of observation (up 

to 12 months prior to the index date), ‘time after’ indicates the number of months after the index date 

(up to 12 months after the index date), ‘covariates’ represents a vector of adjustment factors, and 

epsilon represents an error term. Unless otherwise specified, the covariates adjusted for were age, 

gender, race and ethnicity, disability status, index date, quarter of observation (to account for 

seasonality), and rurality of residence. Models were fit using generalized estimating equations, with a 

Gamma response distribution and log link. Standard errors were clustered at the level of the individual, 

which is the level of treatment for these analyses and were robust to possible misspecification of the 

working covariance matrix (an autoregression 1 structure given that observations closer together in time 

may be more correlated than observations further apart in time).19 After fitting the interrupted time 

series regression model, we created marginalized estimates of quantities of interest using the margins 

command in Stata. This approach is termed marginalization, predictive margins, recycled predictions, or 

the parametric g-computation formula. We targeted an average treatment effect on the treated (ATT) 

estimand for these analyses. 

 For individual-level difference-in-differences regressions evaluating cost of care associated with 

Pilot participation, regression models generally took the form: 

𝒀𝒀𝒊𝒊𝒊𝒊 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝟏𝟏𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟐𝟐𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟑𝟑𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟒𝟒𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟓𝟓𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊

∗ 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑺𝑺𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟔𝟔𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝒊𝒊𝒊𝒊 + 𝜷𝜷𝟕𝟕𝑯𝑯𝑯𝑯𝑷𝑷𝒊𝒊𝒊𝒊 ∗ 𝑻𝑻𝒊𝒊𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑷𝑷𝑻𝑻𝑷𝑷𝒊𝒊𝒊𝒊

+ 𝜷𝜷𝟖𝟖𝑪𝑪𝑷𝑷𝑪𝑪𝑷𝑷𝑷𝑷𝒊𝒊𝑷𝑷𝑷𝑷𝑻𝑻𝑪𝑪𝒊𝒊𝒊𝒊  + 𝜺𝜺 

Where ‘i' indexes a unique individual observed on a particular month ‘j’. ‘Y’ represents the outcome, 

‘participation start’ is an indicator of whether the data point was observed before or after the index 

date (defined as the date of Pilot enrollment for Pilot participants and the date of a positive social risk 

screen for non-participants), ‘time’ indicates the number of months relative to start of observation (up 

to 12 months prior to the index date), ‘time after’ indicates the number of months after the index date 
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(up to 12 months after the index date), and HOP is an indicator of whether an individual was a Pilot 

enrollee or not. The interaction terms allow for modeling of different intercepts and trends by Pilot 

enrollment status. ‘Covariates’ represents a vector of adjustment factors, and epsilon represents an 

error term. Unless otherwise specified, the covariates adjusted for were age, gender, race and ethnicity, 

disability status, index date, quarter of observation (to account for seasonality), and rurality of 

residence. This approach to difference-in-differences analysis is sometimes called an ‘interrupted time 

series with comparison group’ or ‘controlled interrupted time series’ approach, as it models the trend in 

outcomes over time rather than giving a single estimate for an outcome in a specific post-intervention 

period. Models were fit using generalized estimating equations, with a Gamma response distribution 

and log link. Standard errors were clustered at the level of the individual, which is the level of treatment 

for these analyses and were robust to possible misspecification of the working covariance matrix (an 

autoregression 1 structure given that observations closer together in time may be more correlated than 

observations further apart in time).19 After fitting the models, we created marginalized estimates of 

quantities of interest using the margins command in Stata. This approach is termed marginalization, 

predictive margins, recycled predictions, or the parametric g-computation formula. We targeted an 

average treatment effect (ATE) estimand for these analyses, as their purpose was to indicate what effect 

on the outcomes may have been observed if all potentially eligible participants had enrolled in the Pilots 

(were the Pilots to be rolled out statewide such that county of residence were no longer an eligibility 

criterion). 

 Our interpretation of both the interrupted time series and difference-in-differences analyses 

focused on the ‘trend’ in cost, as this indicates the ongoing impact of Pilot services, separate from any 

change in cost that occurred around the time of Pilot enrollment (and may in fact have been tied up 

with the events that prompted Pilot enrollment). 
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Methodological Limitations  
 

We divide this section into limitations related to the methods used overall, and limitations related to the 

specific data available (or not available) for this assessment period. 

 Regarding methodological limitations overall, for Evaluation Question 1 (“Effective Delivery of 

Pilot Services”), the main limitations relate to the possibility of erroneous data entry within NCCARE360. 

 For Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening and Connection to 

Appropriate Services”) activities, the main methodological limitations relate to the possibility that 

screening data were not recorded, which could bias comparisons.  

 For Evaluation Question 3 (“Improved Social Risk Factors”) activities, the main methodological 

limitation is that some analyses use within-participant comparisons, without an external comparison 

group. This means that regression to the mean is an important threat to validity for these analyses. As 

justified in the Evaluation Design, this was a known limitation, one that was viewed as acceptable in 

order to facilitate delivery of Pilot services and provide feedback to NL and HSO organizations in order to 

make course corrections. The results of these analyses are not definitive, but instead are meant to 

inform Pilot operations. A second limitation is that if there is differential loss to follow-up (i.e., whether 

an individual completes a repeated assessment is correlated with whether their needs are or are not 

improving), that can bias results. To help mitigate this, we recommend efforts to encourage follow-up 

data collection. 

 For Evaluation Question 4 (“Clinical Outcomes”), the main methodological limitation relates to 

lack of random assignment to Pilot services. We attempted to mitigate this concern by using difference-

in-differences analyses, comparing Pilot participants to Medicaid beneficiaries living in other counties 

who screen positive for the same social risks that would make them eligible for the Pilots if they lived in 

Pilot counties, which helps account for secular trends (i.e., changes that affect North Carolina Medicaid 

beneficiaries more broadly than the HOP program, such as macroeconomic conditions, changes in 

Medicaid eligibility criteria, and healthcare delivery changes related to other aspects of the 1115 waiver 

or evolution of trends in healthcare delivery). Together, these approaches provide protection against 

many forms of bias, but could still be susceptible to unmeasured time-varying confounding that 

occurred contemporaneously with HOP and differentially affected HOP participants. For example, the 

conditions under which social risk screening occurred may have been different in HOP and non-HOP 

regions. 
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 For Evaluation Question 5 (“Healthcare Utilization”), the main methodological limitation relates 

to lack of random assignment to HOP services. We took several steps to mitigate this concern, including 

both the use of individual-level interrupted time series analyses (repeated measures within individuals) 

which helps account for time-invariant characteristics of the individual, and difference-in-differences 

analyses, comparing HOP participants to Medicaid beneficiaries living in other counties who screen 

positive for the same social risks that would make them eligible for HOP if they lived in HOP counties, 

which helps account for secular trends (i.e., changes that affect North Carolina Medicaid beneficiaries 

more broadly than the HOP program, such as macroeconomic conditions, changes in Medicaid eligibility 

criteria, and healthcare delivery changes related to other aspects of the 1115 waiver or evolution of 

trends in healthcare delivery). As stated above, these approaches provide protection against many 

forms of bias, but could still be susceptible to unmeasured time-varying confounding that occurred 

contemporaneously with HOP and differentially affected HOP participants. For example, the conditions 

under which social risk screening occurred may have been different in HOP and non-HOP regions. 

 For Evaluation Question 6 (“Cost of Care”), the main methodological limitation relates to lack of 

random assignment to HOP services. We took several steps to mitigate this concern, including both the 

use of individual-level interrupted time series analyses (repeated measures within individuals) which 

helps account for time-invariant characteristics of the individual) and difference-in-differences analyses, 

comparing HOP participants to Medicaid beneficiaries living in other counties who screen positive for 

the same social risks that would make them eligible for HOP if they lived in HOP counties, which helps 

account for secular trends (i.e., changes that affect North Carolina Medicaid beneficiaries more broadly 

than the HOP program, such as macroeconomic conditions, changes in Medicaid eligibility criteria, and 

healthcare delivery changes related to other aspects of the 1115 waiver or evolution of trends in 

healthcare delivery). Together, these approaches provide protection against many forms of bias, but 

could still be susceptible to unmeasured time-varying confounding that occurred contemporaneously 

with HOP and differentially affected HOP participants. 

 An important data limitation was that data needed to evaluate the impact of the direct-to-

consumer ‘expedited enrollment’ were not available for this report. The analyses in this report relate 

only to ‘standard’ HOP services. The direct-to-consumer program will be evaluated as part of the 

summative evaluation. 
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 There were several other important data limitations that prevented some analyses for particular 

Evaluation Questions. We describe these by Evaluation Question. If an Evaluation Question is not listed, 

we completed analyses of the outcomes listed under that Evaluation Question in Table 4 of the 

Evaluation Design document. 

 

• Evaluation Question 1 (“Effective Delivery of Pilot Services”). We were unable to complete 

analyses related to participant reason for ending Pilot enrollment. In the evaluation design, we 

planned to analyze the number of participants who completed Pilot participation, withdrew 

from participation, or were lost to follow-up. We do not receive individual-level data that 

specifies reasons for participants ending their Pilot participation. We do receive information at 

the referral-level regarding why a specific referral was closed, but this is different from why an 

individual may end participation in the Pilots overall. We will work to identify the necessary data 

sources for these analyses and include them in subsequent evaluation reports, if possible. 

Additionally, we are in the process of finalizing instruments for our second round of primary 

data collection with organizations involved in service delivery (HSOs, NLs, and PHPs). Analyses of 

the primary data collection will be included in subsequent evaluation reports. 

• Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening and Connection to 

Appropriate Services”). We were unable to complete analyses that entailed comparing Medicaid 

beneficiaries in the Pilot regions and the non-Pilot regions on connection to services to address 

social risks. We were unable to complete these analyses owing to lack of data availability for 

responses to positive social risk factor screening in non-Pilot regions. Though screening 

responses were recorded, there is no central dataset recording connection to services, if any, 

made in response to positive screens. This precludes comparison of rates of connection to 

services between Pilot and non-Pilot regions. As data for this outcome become available, these 

comparisons will be made in subsequent evaluation reports. 

• Evaluation Question 4 (“Clinical Outcomes”). This set of analyses was most substantially 

impacted by lack of data in this period. Analyses of outcomes involving blood pressure and 

hemoglobin A1c control were not conducted owing to lack of clinical outcome data. The state of 

North Carolina is in the process of establishing more robust health information exchanges that 

will permit ascertainment of these data, and so we anticipate completing these analyses in a 

subsequent reporting period. Analyses involving patient reported outcomes such as health-
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related quality of life or global assessments of health were not completed owing to incomplete 

data collection. These outcomes require primary data collection through surveys. Longitudinal 

surveying is ongoing, with over 150 beneficiaries surveyed at the time of writing this report, but 

it is incomplete. Analyses of these outcomes will occur in a subsequent reporting period. 

• Evaluation Question 5 (“Healthcare Utilization”). Most outcomes for this evaluation question 

were analyzed, however some outcomes applicable to specific subgroups were not. In 

particular, outcomes related to attendance of wellness visits in various childhood age ranges 

were not analyzed. This was because the proposed outcomes were based on HEDIS (Healthcare 

Effectiveness Data and Information Set) measures that subsequently underwent alteration 

during the course of Pilot service delivery, leading to discordant definitions over time. At 

present, it is not clear how best to aggregate these different metrics recorded over different 

times. We will work with the state of North Carolina to harmonize the metrics and present 

analyses in the spirit of the initially proposed outcomes in the summative evaluation report.  
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Results 
 

Evaluation Question 1 

HOP Participants 
 

In compliance with CMS guidelinesd cells have been suppressed when counts were fewer than 10 or 

calculated values were determined using fewer than 10 values. Data used in this assessment covered 

the period March 15, 2022 to November 30, 2023. Some statistics relating to Pilot activities may be 

affected by data lag—particularly for activities that occurred in October or November 2023.  

 

 
d https://www.hhs.gov/guidance/document/cms-cell-suppression-policy 
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Figure 8 details the number of beneficiaries within HOP regions who received social risk screening and 

their progression through HOP.

 

Figure 8: HOP Beneficiaries 
 
Enrollment Measures 
 
A total of 13,271 participants enrolled in the Pilots between March 15, 2022 and November 30, 2023, as 

reflected in NCCARE360 data. Of these, 11,074 were actively enrolled at the end of the reporting period, 

meaning their eligibility to receive Pilot services had not ended. Overall, there were 77,772 ‘member-

months’ of Pilot enrollment during this evaluation period. 

 

This section of the report provides data regarding aspects of Pilot service delivery. Additional 

information is provided in the Appendix (Table A1, Figures A1-A4). 
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Enrollment by region is presented in Table 4. Region was calculated using the county identified in the 

Medicaid Member file.  

Table 4: Enrollment by Region 
Region Number Percentage 
Access East 3,582 26.99% 
CCLCF 5,135 38.69% 
Impact Health 4,394 33.11% 
Missing* 160 1.21% 
Total 13,271 100.00% 

*160 HOP Enrollees could not be confirmed as located in HOP counties at enrollment 

 

Enrollment by Prepaid Health Plan (PHP) is presented in Table 5. Enrollment into a PHP was determined 

using the PHP indicated in the Medicaid Member file during a participant’s earliest enrollment. 

Table 1: Enrollment by Prepaid Health Plan (PHP) 
 
PHP Number Percentage 
AmeriHealth Caritas North Carolina 2,225 16.77% 
Blue Cross and Blue Shield of North Carolina 3,429 25.84% 
Carolina Complete Health* 1,142 8.61% 
UnitedHealthcare of North Carolina 2,525 19.03% 
WellCare of North Carolina 3,899 29.38% 
Missing 51 0.38% 
Total 13,271 100% 
*Carolina Complete Health is a regional health plan, and only covers Medicaid beneficiaries in one Pilot region 

 

Enrollment by Pilot eligibility category is presented in Table 6. Based on eligibility criteria for the Pilots, 

there are four Pilot eligibility categories: adults 21+, pregnant Individuals, children 0-20, and children 0-

3. The data received from NCCARE360 do not permit deterministic assignment of Pilot participants to a 

Pilot eligibility category. For example, Pilot eligibility categories reported within NCCARE360 frequently 

indicated different eligibility categories for the same individual. Enrollees were eligible, but the specific 

category they should be assigned to is often unclear. Therefore, for purposes of analysis, we assign the 

categories in the following way. Pregnant individuals were identified using three methods: North 

Carolina Medicaid claims data, North Carolina Department of Public Heath Vital Records birth certificate 

records, and finally NCCARE360 screenings data. If a Pilot participant was identified as pregnant during 

enrollment from any of these sources, they were placed in the pregnant individuals Pilot eligibility 
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category. Next, for non-pregnant individuals, Pilot eligibility was determined by age at time of Pilot 

enrollment for age-based categories. Individuals who did not fall into the pregnant individuals category 

and had no date of birth provided had eligibility category missing (n=1). The clearest impact resulting 

from the lack of consistent Pilot eligibility category assignment in NCCARE360 data is that young children 

may be misclassified. There are two possible eligibility categories for children under 4, and the available 

data are not sufficient to distinguish between the two categories in some cases. This likely has little 

substantive impact on the interpretation of the report’s findings, but is important to note. 

Table 2: Enrollment by Pilot Eligibility Category 
Eligibility Category Number Percentage 
Children 0-3 1,279 9.64% 
Children 0-20 4,625 34.85% 
Adults 21+ 6,649 50.10% 
Pregnant Individuals 717 5.40% 
Missing 1 0.01% 
Total 13,271 100.00% 

 

Demographic Comparisons of Pilot Participants and Medicaid Beneficiaries in Pilot Regions 
 

We examined how the demographics of Pilot participants compared with the demographics of all 

Medicaid beneficiaries in Pilot regions. For this comparison, we note that we would not expect Pilot 

participants to have similar demographics of Medicaid beneficiaries in Pilot regions, owing to eligibility 

criteria for Pilot participation. That is to say, applying eligibility criteria inherently includes some 

individuals and excludes others, meaning there is no reason to think Pilot participants would be 

demographically similar to all Medicaid beneficiaries in Pilot regions. Pilot participants are a specific 

subset of Medicaid beneficiaries selected based on their likelihood of benefiting from Pilot services. 

 We analyzed the NC Medicaid Member file to better understand demographics for both Pilot 

participants and Pilot counties. The total number of Medicaid beneficiaries in the Pilot counties was 

550,432 as of March 2022 (the start of Pilot service delivery). We were able to link 13,270 HOP 

participants to members within the Medicaid member file. Within all Pilot counties, 2.38% of all 

Medicaid beneficiaries (across all different types of Medicaid coverage) were enrolled in the Pilots. 

 Table 7 shows enrollment in the Pilots as a percentage of Medicaid beneficiaries in the Pilot 

regions. Region was determined at the time of Pilot enrollment. 
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Table 7: Pilot Enrollment Rate by Region 

Region  
HOP 

Enrollment 
Count  

Percentage 
of All HOP 

Participants   

Number of 
Medicaid 

Beneficiaries 
in Pilot 
Regions   

Percentage of 
All Medicaid 
Beneficiaries 
Living in Pilot 

Regions   

Proportion of All 
Beneficiaries in 
Respective Pilot 
Regions that are 
Enrolled in HOP   

Access East  3,582  27.32% 145,032  26.35% 2.47% 
CCLCF  5,135  39.17% 172,631  31.36% 2.97% 
Impact Health  4,394  33.51% 232,769  42.29% 1.89% 
All Pilot 
Regions  

13,111  100.00%  550,432  100.00%  2.38% 

*160 HOP enrollees had Medicaid member files that indicated they were not residing in HOP regions at time of enrollment 

Statistics relating to the age (in years), gender, and race and ethnicity of Pilot participants and Medicaid 

beneficiaries in Pilot regions are shown in Tables 8-9, below. 

 

Table 8: Age by Region* 

Sample Region N Min** Median** Max** 
IQR  

(Q1,Q3)** Mean 
Std 
Dev 

Enrolled in 
HOP 

Access East 
           

3,582  0 32 72 (13, 48) 31 19 

CCLCF 
           

5,135  0 24 82 (10, 42) 27 19 
Impact 
Health 

           
4,394  0 18 81 (8, 42) 25 20 

Total 
HOP*** 

        
13,111  0 25 82 (10, 43) 28 20 

All Medicaid 
Beneficiaries 
in Pilot 
Regions 

Access East 
      

145,032  0 21 99 (10, 44) 29 23 

CCLCF 
      

172,631  0 21 99 (10, 41) 27 22 
Impact 
Health 

      
232,769  0 21 99 (10, 44) 28 23 

All Pilot 
Regions 

      
550,432  0 21 99 (10, 43) 28 23 

* Individuals aged greater than 99 years are excluded 
**Values have been aggregated to reflect the average of 11 values around this measure to comply with cell suppression 
***160 HOP enrollees had Medicaid member files that indicated they were not residing in HOP regions at time of enrollment 
 

Evaluation Questions 4-6 use Medicaid beneficiaries in non-HOP regions who reported social risks as a 

comparison group for difference-in-differences analyses, as these individuals likely experience similar 
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‘secular trends’ (conditions unrelated to HOP participation) as HOP participants. Table 9 presents a 

comparison of the demographic characteristics of HOP participants and Medicaid beneficiaries in non-

HOP regions who reported social needs. 

Table 9: Demographics for HOP Participants and Medicaid Beneficiaries in Non-HOP Regions Who Report 
a Social Risk 

 Variable HOP 

Medicaid 
Beneficiaries in 

Non-HOP 
Regions Who 

Report a Social 
Risk 

Overall P-Value 

n 13,270  73,483  86,753    
Age, median [Q1-Q3] 25.0 [10.0-43.0] 18.0 [8.0-35.0] 18.0 [8.0-36.0] <0.001 
HOP Region, n (%)       <0.001  

Access East 3,582 (27.0)  (0.0) 3,582 (27.0) 
 
  
  

CCLCF 5,135 (38.7)  (0.0) 5,135 (38.7) 
Impact Health 4,394 (33.1)  (0.0) 4,394 (33.1) 
Non-HOP Region 159 (1.2) 73,483 (100.00) 73,642 (84.89) 

Medicaid Region, n (%)       <0.001  
1 4,163 (31.4) 814 (1.1) 4,977 (5.7) 

 
  
  
  
  
  

2 10 (0.1) 15,713 (21.4) 15,723 (18.1) 
3 25 (0.2) 20,662 (28.1) 20,687 (23.8) 
4 54 (0.4) 19,040 (25.9) 19,094 (22.0) 
5 3,678 (27.7) 11,472 (15.6) 15,150 (17.5) 
6 5,094 (38.4) 5,719 (7.8) 10,813 (12.5) 
Missing 246 (1.9) 63 (0.1) 309 (0.4) 

Race, n (%)*         
American Indian 114 (0.9) 1,570 (2.1) 1,684 (1.9) <0.001 
Asian 57 (0.4) 2,236 (3.0) 2,293 (2.6) <0.001 
Black 6,703 (50.5) 30,073 (40.9) 36,776 (42.4) <0.001 
Hawaiian/Pacific Islander 45 (0.3) 250 (0.3) 295 (0.3) <0.001 
White 7,005 (52.8) 42,834 (58.3) 49,839 (57.4) <0.001 
Race Unknown 19 (0.1) 426 (0.6) 445 (0.5) <0.001 

Ethnicity, n (%)       <0.001  
Hispanic 972 (7.3) 13,151 (17.9) 14,123 (16.3) 

 
  

Non-Hispanic 12,158 (91.6) 59,256 (80.6) 71,414 (82.3) 
Missing Ethnicity 140 (1.1) 1,076 (1.5) 1,216 (1.4) 

Sex, n (%)       <0.001  
Female 8,698 (65.5) 46,727 (63.6) 55,425 (63.9)  



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

51 
 

 Variable HOP 

Medicaid 
Beneficiaries in 

Non-HOP 
Regions Who 

Report a Social 
Risk 

Overall P-Value 

Male 4,572 (34.5) 26,756 (36.4) 31,328 (36.1) 
Rural Urban Continuum, n (%)       <0.001  
1: Counties in metro areas of 1 

million population or more 
23 (0.2) 28,044 (38.2) 28,067 (32.4) 

 
 
 
 
 
 
  

2: Counties in metro areas of 
250,000 to 1 million 
population 

5,197 (39.2) 24,762 (33.7) 29,959 (34.5) 

3: Counties in metro areas of 
fewer than 250,000 
population 

3,664 (27.6) 4,886 (6.6) 8,550 (9.9) 

4/5: Urban population of 20,000 
or more 

1,101 (8.3) 9,399 (12.8) 10,500 (12.1) 

6: Urban population of 2,500 to 
19,999, adjacent to a metro 
area 

1,304 (9.8) 4,119 (5.6) 5,423 (6.3) 

7: Urban population of 2,500 to 
19,999, not adjacent to a 
metro area 

306 (2.3)  (0.0) 306 (0.4) 

8: Completely rural or less than 
2,500 urban population, 
adjacent to a metro area 

730 (5.5) 1,585 (2.2) 2,315 (2.7) 

9: Completely rural or less than 
2,500 urban population, not 
adjacent to a metro area 

699 (5.3) 625 (0.9) 1,324 (1.5) 

99: Missing 246 (1.9) 63 (0.1) 309 (0.4) 

Urban/Rural, n (%)       <0.001 

Rural   3,932 (29.6) 15,629 (21.3) 19,561 (22.5) 

 Urban 9,338 (70.4) 57,854 (78.7) 67,192 (77.5) 
*A participant can report more than one racial group 
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Social Needs Assessment and Needs Identified 
 

There were a total of 31,088 social needs assessments for the 13,271 unique HOP enrollees recorded in 

the NCCARE360 data in this time period. Out of 13,271 individuals enrolled, 12,993 individuals had at 

least one assessment recorded. Tables 10-13 below present information on assessments made. 

 

Table 10: Assessments Provided by Region 

Enrollment Region Assessments 
Count 

Assessments 
Percentage 

Participant 
Count 

Participant 
Percentage 

Access East           8,208  26%          3,530  27% 
CCLCF         12,978  42%          5,007  39% 
Impact Health           9,503  31%          4,302  33% 
Non-HOP             399  1%             154  1% 
Total         31,088  100%       12,993  100% 

 

 

Table 11: Assessments Provided by Eligibility Categories 

Eligibility Category* Assessments 
Count 

Assessments 
Percentage 

Participant 
Count 

Participant 
Percentage 

Children 0-3           2,597  8%          1,244  10% 
Children 0-20         10,104  33%          4,533  35% 
Adults 21+         16,707  54%          6,515  50% 
Pregnant Individuals           1,679  5%             700  5% 
Total*        31,087  100%       12,992  100% 
*1 participant with 1 assessment did not have an eligibility category and was therefore excluded from this table 

 

Table 12: Assessments Provided by PHP 

PHP 
Assessments 

Count 
Assessments 
Percentage 

Participant 
Count 

Participant 
Percentage 

AmeriHealth Caritas North Carolina 5,342 17% 2,170 17% 
Blue Cross and Blue Shield of North 
Carolina 

7,512 24% 3,359 26% 

Carolina Complete Health 2,798 9% 1,093 8% 
UnitedHealthcare of North Carolina 5,049 16% 2,465 19% 
WellCare of North Carolina 10,292 33% 3,858 30% 
Missing 95 0.31% 48 0.37% 
Total 31,088 100% 12,993 100% 
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The mean number of needs indicated on an assessment was 1.75. Food needs were the most common 

need indicated, followed by housing (Table 13). 

Table 13: Assessments and Participants with Identified Needs 

Identified Need 
Assessments 

Count* 
Assessments 
Percentage 

Participant 
Count* 

Participant 
Percentage 

Food        25,184  81.01%        10,775  82.93% 
Housing        19,255  61.94%          8,522  65.59% 
IPV-related / Toxic 
Stress 

            786  2.53%             347  2.67% 

Transportation          9,215  29.64%          4,155  31.98% 
*Participant could indicate more than one need per screening   

 

Pilot participants reported more than 1 need on slightly more than half of assessments (55.6%) (Table 

14). 

Table 14: Needs per Assessment 

Needs Indicated on a Screening Count Percentage 
0 34 0.11% 
1 13,763 44.27% 
2 11,488 36.95% 
3 5,511 17.73% 
4 292 0.94% 

Total 31,088 100.00% 
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Pilot participants had an initial needs assessment completed in a timely fashion, with 90% of individuals 

assessed on the day of Pilot enrollment. Tables 15 and 16 provide further information on time to first 

assessment, in days. 

Table 15: Days from Enrollment to First Assessment by Region 

Region N Min* Mean* Max* IQR (Q1, 
Q3)* 

% Assessed on 
Day of Enrollment 

Access East 3,509 0 0.36 56 (0, 0) 90% 
CCLCF 4897 0 0.56 59 (0, 0) 90% 
Impact Health 4251 0 0.33 55 (0, 0) 90% 
Non-HOP 336 0 0.80 58 (0, 0) 90% 
Overall 12,993 0 0.43 59 (0, 0) 90% 

*Values have been aggregated to reflect the average of 11 values around this measure to comply with cell suppression 

Table 16: Days from Enrollment to First Assessment by PHP 

PHP N Min* Mean* Max* IQR  
(Q1, Q3)* 

% Assessed 
on Day of 

Enrollment 
AmeriHealth Caritas North 
Carolina 2,149 0 0.44 57 (0, 0) 90% 

Blue Cross and Blue Shield of 
North Carolina 3,316 0 0.31 58 (0, 0) 95% 

Carolina Complete Health 1,066 0 0.63 59 (0, 0) 95% 
UnitedHealthcare of North 
Carolina 2,671 0 0.50 58 (0, 0) 90% 

WellCare of North Carolina 3,791 0 0.43 58 (0, 0) 90% 
Overall** 12,993 0 0.43 59 (0, 0) 90% 
*Values have been aggregated to reflect the average of 11 values around this measure to comply with cell suppression 

 

Participants Served and Services Invoiced 
 

We categorized as ‘delivered’ services that had an invoice status of: accepted by payer, paid, submitted 

by network lead, submitted contracted service note, submitted to network lead, transmitted to payer, 

or under dispute. Invoices with invoice status of rejected by administrator, rejected by NL, or rejected by 

payer were not categorized as delivered services. 

 A total of 11,809 participants had services delivered through November 30, 2023. Out of 13,271 

individuals enrolled in the Pilots, this means that 89% received at least 1 invoiced service. Further, 

additional individuals may have received services that had not yet been invoiced. 
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 There was variation in the percentage of individuals who received services across types of 

services (Table 17). The following table shows the number of individuals who screened positive for 

different need types, and of those, the number who received a related service for their need.  

Table 17: Connection to Services by Service Type 

Service Type Total Participants 
Screened Positive 

Participants Reporting 
Need Who Received A 
Service For That Need 

% Screened 
Positive & 

Received Service 
Food        10,775         10,055  93% 
Housing          8,522           5,803  68% 
IPV-related / Toxic Stress*             347                74  21% 
Transportation          4,155              995  24% 
*IPV services were not available until April 5, 2023 

 

Tables 18-20 below present information on Pilot participants who were connected to services for which 

they indicated a need by region, eligibility category, and PHP. Of the 11,809 participants who received 

services, 10,796 participants received services specific to their identified need (e.g., a food service for an 

identified food need). 

Table 18: Connection to Services by Region 

Enrollment Region 

Count of HOP 
Participants 

Connected to 
Services 

Total Count of 
Screened HOP 

Participants 

Percentage of HOP 
Participants 

Connected to 
Services 

Access East          2,851  3,530 81% 
CCLCF          4,380  5,007 87% 
Impact Health          3,440  4,302 80% 
Missing             125  154 81% 
Total        10,796  12,993 83% 
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Table 19: Connection to Services by Eligibility Category 

Eligibility Category * 

Count of HOP 
Participants 

Connected to 
Services 

Total Count of 
Screened HOP 

Participants 
 

Percentage of HOP 
Participants 

Connected to 
Services 

Children 0-3             977  1,244 79% 
Children 0-20          3,731  4,533 82% 
Adults 21+          5,509  6,515 85% 
Pregnant individuals             579  700 83% 
Total        10,796  12,992 83% 

*1 participant had eligibility category missing 

Table 20: Connection to Services by PHP 

PHP 

Count of HOP 
Participants 

Connected to 
Services 

 
Total Count of 
Screened HOP 

Participants  

Percentage of HOP 
Participants 

Connected to 
Services 

AmeriHealth Caritas North Carolina 1,762 2,170 81% 
Blue Cross and Blue Shield of North 
Carolina 2,835 3,359 

84% 
Carolina Complete Health 911 1,093 83% 
UnitedHealthcare of North Carolina 1,988 2,465 81% 
WellCare of North Carolina 3,269 3,858 85% 
Missing 32 48 67% 
Total 10,797 12,993 83% 

 
We calculated the cumulative number of unique HSOs that had provided at least 1 service with a paid 
invoice (Table 21), and the distribution of the number of services provided by these HSOs.  

Table 21: Services delivered by HSOs 

Measure Number 
of HSOs Min Median Max IQR (Q1, Q3) Mean Std Dev 

Services Provided 
by HSO 147 1 239 11,916 (44, 931) 1,182 2,239 

 

Half of the services had a service start date within a week after eligibility was established, and over 75% 

began within 15 days (Table 22). 
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Table 22: Time from Eligibility to Service Dates, in Days 
Measure N Min* Median* Max* IQR (Q1,Q3)* Mean Std Dev 
Eligibility to 
Service Date 11,809 0 7 88 (3,15) 18 40 

*Value has been aggregated to reflect the average of 11 values around this measure to comply with cell suppression 

 

Figure 9 depicts the percentage of Pilots participants who had a service invoiced in a given time period 

after Pilot enrollment. Service receipt was highest in the 30 days following enrollment, but services 

continued to be delivered even 12 months after enrollment for a substantial number of Pilots 

participants.  

 

 

Figure 9: Percentage of Enrollees Who Received at least one Pilot Service by Days Since Enrollment 
Figure 9 Legend: Percentage of Pilot enrollees who received at least one Pilot service in the specified time periods following 
Pilot enrollment. 

 

A total of 198,291 services were provided, for which the amount invoiced totaled $36,310,486.20.  
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We used invoiced amounts within NCCARE360 invoice data for spending calculations, as this 

allowed us to include services which have already been approved and delivered, although not yet paid. 

Not doing so would have undercounted spending by omitting encumbered funds. 

 Across 198,291 services, the mean invoiced amount was $183.12 per service and the median 

was $150.36 per service. The mean amount invoiced per enrollee was $3,571.23 and the median was 

$2,105.68 per enrollee.  Of note, because more detailed cost reporting is available through dashboards 

and quarterly reports as part of ongoing Pilot monitoring separate from the IER, we do not recreate 

these analyses in this report. 

 Table 23 below provides more detail on number of services and spending on services by service 

type. Food services represent the bulk of delivered services and the majority of the invoiced amount, 

although housing services have higher invoiced amounts per service. 

Table 23: Services Provided by Service Type 

Service Type Service 
Count 

Service 
Percentage 

Average 
Invoiced 

Amount Per 
Service 

Invoiced  
Amount Total 

Invoiced 
Amount 

Percentage 

Cross-Domain* 1,577 0.80% $329.78  $                  520,064.83  1.43% 
Food 170,299 86% $131.36  $            23,180,778.40  64% 
Housing 22,138 11% $532.53  $            11,789,144.80  32% 
IPV-related / Toxic 
Stress 317 0.16% $104.78  $                    33,215.68  0.09% 

Transportation 3,960 2% $198.81  $                  787,282.49  2% 
Total 198,291 100.00% $183.12  $            36,310,486.20  100% 
*One Cross-Domain service had an invoiced amount outside of range and was excluded from count and costs analysis 

 

 Tables 24-26 include analysis on region, eligibility category, and PHP. Of the 11,809 beneficiaries 

who received services, we were unable to locate 62 (0.5% of beneficiaries) within either the enrollment 

roster or the Medicaid Member File. These 62 beneficiaries accounted for 968 services (0.5% of 

services). Due to incomplete data availability, these beneficiaries and services are excluded from these 

analyses. 

Table 24: Services Provided by Region 

Enrollment 
Region 

Service 
Count 

Percentage 
of Total 
Services 

Invoiced  
Amount Total 

Percentage of 
Total Invoices 

Mean Amount 
Invoiced Per 

Service 
Access East 43,622 22%  $   7,732,050.59  21% $177.25 
CCLCF 86,477 44%  $ 16,339,753.20  45% $188.95 
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Impact Health 64,999 33%  $ 11,618,468.30  32% $178.74 
Missing 2,225 1%  $      439,068.10  1% $197.33 
Total 197,323 100%  $36,129,340.19  100% $183.12 

 
 

Table 25: Services Provided by Eligibility Category 

Eligibility Category * Service 
Count 

Percentage 
of Total 
Services 

Invoiced  
Amount Total 

Percentage 
of Total 
Invoices 

Mean 
Amount 
Invoiced 

Per 
Service 

Children 0-3 15,299 8% $2,783,781.04 8% $181.96 
Children 0-20 63,033 32% $11,670,126.60 32% $185.14 
Adults 21+ 110,641 56% $19,994,579.90 55% $180.72 
Pregnant individuals 8,202 4% $1,657,592.03 5% $202.10 
Missing 148 0.08% $23,260.62 0.06% $157.16 

Total 197,323 100.00%            
$36,129,340.19 100.00% $183.12 

 

Table 26: Services Provided by PHP 

PHP Service 
Count 

Percentage 
of Total 
Services 

Invoiced  
Amount Total 

Percentage 
of Total 
Invoices 

Mean 
Amount 

Invoiced Per 
Service 

AmeriHealth Caritas North 
Carolina 31,345 16% $5,648,697.75  16% $180.21 

Blue Cross and Blue Shield 
of North Carolina 48,800 25% $9,223,090.60  26% $189.00 

Carolina Complete Health 14,333 7% $2,561,684.18  7% $178.73 
UnitedHealthcare of North 
Carolina 35,014 18% $6,542,483.63  18% $186.85 

WellCare of North Carolina 67,266 34%  $ 12,052,796.90  33% $179.18 
Missing 565 0.29%  $100,587.13  0.28% $178.03 
Total 197,323 100% $36,129,340.19  100% $183.12 
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Payments 
 

The following analyses present information about timeliness of payments made for services.  

Around 50% of invoices are paid within 30 days, and about 75% are paid within 45 days. (Tables 27-28). 

Table 27: Invoices Submitted and Paid by PHP 

PHP Invoice 
Paid Count 

Invoice 
Submitted Count 

Percentage 
Paid 

AmeriHealth Caritas North Carolina           22,943           31,345  73% 
Blue Cross and Blue Shield of North Carolina           43,591           48,800  89% 
Carolina Complete Health           12,179           14,333  85% 
UnitedHealthcare of North Carolina           30,513           35,014  87% 
WellCare of North Carolina           63,231           67,266  94% 
Missing                504                565  89% 
Total        172,961         197,323  88% 

 

Table 28: Time from Invoice Submission to Payment, in Days 

PHP N Min* Median* Max* IQR (Q1, Q3)* Mean Stan. 
Dev. 

AmeriHealth Caritas 
North Carolina 22,943 5 35 488 (27, 56) 48 41 

Blue Cross and Blue 
Shield of North Carolina 43,591 4 20 375 (12, 40) 30 28 

Carolina Complete Health 12,179 7 23 237 (14, 40) 31 25 
UnitedHealthcare of 
North Carolina 30,513 2 30 415 (21, 47) 38 27 

WellCare of North 
Carolina 63,231 8 32 138 (24, 45) 37 19 

Missing 504 5 22 375 (13, 41) 31 28 
Total/Overall 172,961 2 27 515 (15, 44) 34 30 

*Values have been aggregated to reflect the average of 11 values around this measure to comply with cell suppression 

 
Retention and End of Enrollment 
 

The majority of individuals who enrolled in the Pilots did not have an end date for their Pilot enrollment 

and were thus considered to be actively enrolled. 2,197 individuals (17% of all Pilot enrollees) had an 

end date for the Pilots and were thus considered to no longer be receiving Pilot services. Tables 29-31 

below present details of those whose Pilot enrollment had ended by the date of the report. 
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Table 29: Enrollment Ended by Region 
Enrollment Region Number of 

Pilot 
Participants 

with 
Enrollment 

Ended 

Total Number of 
Pilot Participants 

Percentage of Pilot 
Participants whose 
Enrollment Ended 

Access East 504 3,582 14% 
CCLCF 939 5,135 18% 
Impact Health 413 4,394 9% 
Missing 10 160 6% 
Total 1,866 13,221 14% 

 

Table 30: Enrollment Ended by Eligibility Categories 
Eligibility Category  Number of 

Pilot 
Participants 

with 
Enrollment 

Ended  

Total Number of 
Pilot Participants 

 

Percentage of Pilot 
Participants  

whose Enrollment 
Ended 

Children 0-3           147  1,279 11% 
Children 0-20           599  4,625 13% 
Adults 21+        1,028  6,649 15% 
Pregnant individuals           92 717 13% 
Missing           1  1 100% 
Total        1,866  13,221 14% 

 

Table 31: Enrollment Ended by PHP 
PHP Number of 

Pilot 
Participants 

With 
Enrollment 

Ended 

Total Number of 
Pilot Participants 

Percentage of Pilot 
Participants with 
Enrollment Ended  

AmeriHealth Caritas North Carolina 379          2,225  17% 
Blue Cross and Blue Shield of North 
Carolina 479          3,429  14% 

Carolina Complete Health 211          1,142  18% 
UnitedHealthcare of North Carolina 353          2,525  14% 
WellCare of North Carolina 444          3,899  11% 
Total 1,866        13,220  14% 
*Pilot enrollees who could not be attributed to a plan were excluded from this table 
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Evaluation Question 2 

The principal goal for Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening and 

Connection to Appropriate Services”) during this reporting period was to determine whether there was 

a greater rate of screening for social risks in Pilot regions, as compared with non-Pilot regions. We did 

find that a greater proportion of Medicaid beneficiaries were screened in Pilot regions (50,585 out of 

557,146, or 9.1%) when compared with non-Pilot regions (182,186 out of 2,270,410, or 8.0%) (Table 

32a). This represents an approximately 13.1% increase in screening rates for Pilot regions compared 

with non-Pilot regions. A chi-squared test of this difference found that it was highly statistically 

significant (p< 0.001). In analyses more specific to beneficiaries in Medicaid Managed Care Standard 

Plans (which may better reflect the population of Medicaid beneficiaries HOP draws from), we again 

found that a greater proportion of Medicaid beneficiaries were screened in Pilot regions (48,079 out of 

325,028, or 14.8%) when compared with non-Pilot regions (179,699 out of 1,442,963, or 12.5%) (Table 

32b). This represents an approximately 18.8% increase in screening rates for Pilot regions compared 

with non-Pilot regions (p< 0.001).  

 Despite these differences however, a substantial proportion of Medicaid beneficiaries in both 

HOP and non-HOP regions did not have screening results recorded. 

 As described above in the methodological limitations section, we were unable to determine the 

difference, if any, in connections to services for positive screening between the Pilot and non-Pilot 

regions, owing to lack of data regarding services received outside of the Pilots. 
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Table 32a. Comparison of Screening Rates in HOP Region vs. Non-HOP Region Screening for All 
Beneficiaries in Medicaid   

Region  Screened  
Total  P-Value  

Yes  No  
HOP  50,585 (9.1%) 506,551 (90.9%) 557,146  

<0.001 Non-HOP  182,186 (8.0%) 2,088,204 (92.0%) 2,270,410  
Total  232,771  2,594,561  2,827,556  
Note: Counts of Medicaid beneficiaries in HOP and non-HOP regions were based on March 2022 Medicaid beneficiaries plus 
any beneficiaries who completed screening but were not in the March 2022 file. 
Percentages are row percentages 
P-value compares screening rate in HOP and non-HOP regions 
  

Table 32b. Comparison of Screening Rates in HOP Region vs. Non-HOP Region Screening for Beneficiaries 
in a Standard Plan   

Region  Screened  
Total  P-Value  

Yes  No  
HOP  48,079 (14.8%) 276,949 (85.2%) 325,028  

<0.001 Non-HOP  179,699 (12.5%) 1,263,264 (87.5%) 1,442,963  
Total  227,778  1,540,213  1,767,991  
Note: Counts of Medicaid beneficiaries in HOP and non-HOP regions were based on March 2022 Medicaid beneficiaries plus 
any beneficiaries who completed screening but were not in the March 2022 file. 
Percentages are row percentages 
P-value compares screening rate in HOP and non-HOP regions 
  
 

Social needs assessments could be recorded in NCCARE360 (typically used for Pilot participants in HOP 

regions) or reported by the PHPs (contained in a report called ‘BCM026’), which included data from both 

HOP and non-HOP participants in HOP regions, along with data from non-HOP regions. Table 33 details 

the number of needs reported in each assessment, from each of the two sources of assessment 

information. Because the requirement of documentation of social needs assessments in NCCARE360 is 

specific to individuals enrolled in HOP (who have at least one social risk as an eligibility criterion), 

assessments recorded in NCCARE360 contain more needs, on average, than assessments documented 

outside of NCCARE360. In all, including multiple assessments per individual, 339,015 assessments of 

social needs were made during the evaluation period. 
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Table 33: Needs per Assessment 

Needs Indicated on an 
Assessment 

Source: NCCARE360 Source: BCM026 Report Total 

Count Percentage Count Percentage Count Percentage 
0 34 0.11% 167,348 54.35% 167,382 49.37% 
1 13,763 44.27% 83,368 27.07% 97,131 28.65% 
2 11,488 36.95% 36,786 11.95% 48,274 14.24% 
3 5,511 17.73% 16,552 5.38% 22,063 6.51% 
4 292 0.94% 3,873 1.26% 4,165 1.23% 

Total 31,088 100.00% 307,927 100.00% 339,015 100.00% 
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Evaluation Question 3 

The goal of Evaluation Question 3 (“Improved Social Risk Factors”) analyses was to determine whether 

the overall burden of needs decreased with Pilot participation—among all participants and across 

different eligibility categories—along with determining whether the risk for specific needs decreased 

with Pilot enrollment.  

 Evaluation Question 3 (“Improved Social Risk Factors”) analyses primarily used an individual-

level interrupted time series approach that estimated a change in level (immediate change in needs as 

Pilot services began for an individual) and a trend (changes in needs over time as Pilot services were 

received by an individual). Based on data regarding when Pilot services began to be received in relation 

to enrollment, we defined the ‘pre-services’ period as up to 21 days after enrollment and the ‘post-

services’ period as 22 days or more after enrollment (in other words, at 22 days or more, the vast 

majority of Pilot participants will have begun to receive a service). With this structure, we anticipated 

that there would be small-to-no change in level (as services are not likely to immediately resolve a 

need), but that the total number of needs and the probability of a specific need would decrease over 

time (negative trend). The data for these analyses came from needs assessments reported by individuals 

both before and after they received Pilots services. 

 To account for repeated assessments within individuals, all Evaluation Question 3 analyses used 

generalized estimating equation regression models, with robust standard errors clustered at the level of 

the individual. We used a Poisson response distribution with a log link for analyses of total needs and a 

binomial distribution with a logistic link for estimating the probability of a specific need. Unless 

otherwise specified, analyses adjusted for age, race and ethnicity, gender, disability status, index date, 

quarter of observation (to account for seasonality), and an index of rurality of residence. Because we fit 

non-linear models, we used predictive margins for inference after fitting the models.21 
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Total Needs 
 

As expected, we observed little immediate change in recorded needs as Pilot services began. 

Additionally, as expected, we observed a negative trend, suggesting a decrease in needs over time 

(Figure 9), relative to what would have occurred in the absence of HOP. In particular, we estimated that 

reported needs likely would have increased in the absence of HOP, and instead they decreased slightly. 

For context, it is helpful to keep in mind the baseline level of needs. As Pilot services began, the mean 

number of needs was 1.7 overall, 1.8 for non-pregnant adults, 1.8 for pregnant individuals, 1.7 for 

children aged 0-20, and 1.7 for children aged 0-3. The change in level and trend then represents a 

change from that baseline. We estimated the change in trend at -0.01 needs per day (95% CI -0.01 to -

0.01), or approximately 10 fewer needs for 1000 person-days of follow-up than would have occurred in 

the absence of the Pilots (Table 34). Further, the negative trend implies that longer time periods are 

associated with greater reduction in needs (e.g., that needs would be expected to be lower 12 months 

after Pilot enrollment, compared with 6 months after). We used predictive margins to help quantify this 

difference. At 6 months, we estimated that, on average, Pilot participation was associated with 0.4 

fewer needs than would have been expected had an individual not participated in HOP (95% CI -0.5 to -

0.2, p < .0001). At 12 months, we estimated that, on average, Pilot participation was associated with 1.2 

fewer needs than would have been expected had an individual not participated in HOP (95% CI -1.6 to -

0.8, p < .0001). Thus, we estimate that Pilot participation had a larger impact on needs at 12 months 

than at 6 months (difference in outcomes at 12 vs. 6 months: -0.8, 95%CI -1.1 to -0.5, p <.0001). This 

estimate is specific for the time period studied here, and should not be extrapolated indefinitely. 

Nevertheless, these findings support allowing longer duration of Pilot participation.  

 We found patterns to be broadly similar when examining Pilot eligibility subgroups, with 

statistically significant trends (decreases in needs over time, relative to a counterfactual in which 

individuals did not enroll in the Pilots) for all eligibility categories.  
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Figure 10: Interrupted Time Series Analysis of Total Needs  
Figure 10 Legend: Estimates, overall, of reported needs among HOP participants from 30 days prior to and 365 days after 
receipt of HOP services. Dashed blue line indicates counterfactual trend projection if trends prior to the start of an individual’s 
receipt of HOP services had continued. Dashed vertical line indicates the start of an individual’s receipt of HOP services. 

 

Table 34: Changes in Level and Trend of Total Needs 
Eligibility Category Change In Level 

(95% CI) 
Trend 

(95% CI) 
Overall -0.03 (-0.07 to 0.01) -0.01 (-0.01 to -0.01) 
Non-Pregnant Adults -0.01 (-0.07 to 0.04) -0.01 (-0.01 to -0.01) 
Pregnant Individuals -0.12 (-0.28 to 0.04) -0.02 (-0.03 to -0.01) 
Children 0 to 20 years of age -0.03 (-0.08 to 0.02) -0.01 (-0.01 to -0.01) 
Children 0 to 3 years of age 0.04 (-0.09 to 0.18) -0.008 (-0.014 to -0.002) 
Note: Change in level indicates the change in number of needs immediately associated with Pilot services. A positive number 
indicates more needs. Trend indicates the change in needs per day associated with Pilot services. A negative number 
indicates declining needs. 
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Specific Needs 
 

In addition to analyzing the total number of needs, we analyzed the probability of reporting specific 

needs, relative to a counterfactual situation in which Pilot participants did not enroll in HOP. Overall, we 

estimated that Pilot participation was associated with a decreased probability of reporting each specific 

need, with the exception of Toxic Stress and/or IPV needs, where the point estimate was in favor of 

HOP, but the confidence intervals were too wide to draw firm conclusions (Figure 11). More details of 

these analyses, both overall and by subgroup, are presented by each specific need in the following 

sections of this report. 

 

Figure 11: Estimated Probability of Specific Needs with and without HOP 
Figure 11 Legend: Estimates, averaged over the follow-up period, of the mean probability of reporting a specific need, 
comparing HOP participation to a counterfactual scenario in which participants did not enroll in HOP. Estimates were made 
using individual-level interrupted time series models. Details of the models are reported in their own sections below. Error bars 
represent 95% confidence intervals. 
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Food Needs 
 

Regarding food needs, as expected, we observed little immediate change in the probability of a food 

need as Pilot services began. However, we did observe a negative trend, suggesting a decrease in the 

probability of a food need over time (Table 35), relative to a counterfactual scenario in which the 

individual did not enroll in HOP (change in probability: -0.002 per day, 95% CI -0.003 to -0.001). For 

context, as Pilot services began, the probability of experiencing a food need was 0.81 overall, 0.81 for 

non-pregnant adults, 0.71 for pregnant individuals, 0.81 for children aged 0-20, and 0.75 for children 

aged 0-3. The change in level and trend then represents a change from that baseline. Though the change 

in trend seems small, this is expressed per day, and the impact is cumulative. Further, the negative trend 

implies that longer Pilot participation is associated with greater reduction in the probability of a food 

need (e.g., that the difference in the probability of reporting a food need at 12 months, compared with 

having not participated in HOP, would be larger than the difference in the probability of reporting a food 

need at 6 months, compared with having not participated in HOP).  

 These patterns were broadly similar when examining Pilot eligibility subgroups, with statistically 

significant trends (decreases in needs over time, relative to a counterfactual scenario in which the 

individual did not enroll in HOP) for all eligibility categories except children aged 0 to 3 years. As the 

category of children aged 0 to 3 years has a relatively small number of individuals, and because the 

magnitude of the estimated trend was similar to the other subgroups, we suspect the small number of 

observations may be driving the lack of precision in the estimates for this subgroup. 

 

Table 35: Changes in Level and Trend in Probability of Reporting a Food Need 
Eligibility Category Change In Level 

(95% CI) 
Trend 

(95% CI) 
Overall 0.003 (0.019 to 0.026) -0.002 (-0.003 to -0.001) 
Non-Pregnant Adults 0.006 (-0.026 to 0.039) -0.001 (-0.003 to -0.0002) 
Pregnant Individuals -0.007 (-0.097 to 0.083) -0.006 (-0.011 to -0.0001) 
Children 0 to 20 years of age -0.0001(-0.030 to 0.030) -0.002 (-0.004 to -0.001) 
Children 0 to 3 years of age 0.044 (-0.017 to 0.104) -0.001 (-0.003 to 0.001) 
Note: Change in level indicates the change in the probability of reporting a food need immediately associated with Pilot 
services. A positive number indicates greater probability. Trend indicates the change in probability of reporting a food need 
per day associated with Pilot services. A negative number indicates declining probability. 

 

 We did not observe any statistically significant differences, with regard to the probability of 

reporting a food need over time, when comparing 1) a fruit and vegetable prescription, 2) a food box 



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

70 
 

(large or small, for delivery or pick up), and 3) prepared meals (either a ‘healthy’ meal [for pick up or 

delivered] or a ‘medically tailored’ meal [delivered]).  
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Housing Needs 
 

Regarding housing needs, we observed little immediate change in the probability of a housing need as 

Pilot services began, as expected. However, we observed a negative trend, suggesting a decrease in the 

probability of a housing need over time (Table 36), relative to a counterfactual scenario in which the 

individual did not enroll in HOP (change in probability: -0.01 per day, 95%CI -0.01 to -0.004). As Pilot 

services began, the probability of experiencing a housing need was 0.62 overall, 0.62 for non-pregnant 

adults, 0.73 for pregnant individuals, 0.60 for children aged 0-20, and 0.62 for children aged 0-3. The 

negative trend implies that longer Pilot participation is associated with greater reduction in the 

probability of a housing need (e.g., that the difference in the probability of reporting a housing need at 

12 months, compared with having not participated in HOP, would be larger than the difference in the 

probability of reporting a housing need at 6 months, compared with having not participated in HOP).  

 These patterns were broadly similar when examining Pilot eligibility subgroups, with statistically 

significant trends (decreases in needs over time) for all eligibility categories. 

 

Table 36: Changes in Level and Trend in Probability of Reporting a Housing Need 
Eligibility Category Change In Level 

(95% CI) 
Trend 

(95% CI) 
Overall -0.03 (-0.05 to -0.01) -0.01 (-0.01 to -0.004) 
Non-Pregnant Adults -0.01 (-0.03 to 0.02) -0.004 (-0.006 to -0.003) 
Pregnant Individuals -0.06 (-0.12 to -0.01) -0.01 (-0.01 to -0.005) 
Children 0 to 20 years of age -0.05 (-0.07 to -0.02) -0.01 (-0.01 to -0.01) 
Children 0 to 3 years of age -0.06 (-0.13 to 0.01) -0.01 (-0.01 to -0.003) 
Note: Change in level indicates the change in the probability of reporting a housing need immediately associated with Pilot 
services. A positive number indicates greater probability. Trend indicates the change in probability of reporting a housing 
need per day associated with Pilot services. A negative number indicates declining probability. 

 

 We did not observe any statistically significant differences, with regard to the probability of 

reporting a housing need over time, when comparing 1) housing navigation, support, and sustaining 

services, 2) essential utility set up, 3) move-in support (including assistance with security deposit and 

first and last month’s rent), and 4) home remediation, safety and quality inspection, or accessibility and 

safety modifications. 
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Transportation Needs 
 

Regarding transportation needs, we observed little immediate change in the probability of a 

transportation need as Pilot services began, as expected. However, we observed a negative trend, 

suggesting a decrease in the probability of a transportation need over time (Table 37), relative to a 

counterfactual scenario in which the individual did not enroll in HOP (change in probability: -0.002 per 

day, 95%CI -0.003 to -0.001). As Pilot services began, the probability of experiencing a transportation 

need was 0.28 overall, 0.31 for non-pregnant adults, 0.31 for pregnant individuals, 0.23 for children 

aged 0-20, and 0.26 for children aged 0-3. The change in level and trend then represents a change from 

that baseline. Further, the negative trend implies that longer Pilot participation is associated with 

greater reduction in the probability of a transportation need (e.g., that the difference in the probability 

of reporting a transportation need at 12 months, compared with having not participated in HOP, would 

be larger than the difference in the probability of reporting a transportation need at 6 months, 

compared with having not participated in HOP).  

 These patterns varied somewhat when examining Pilot eligibility subgroups. The trend was 

similar in magnitude and statistically significant for non-pregnant adults and pregnant individuals. In 

contrast, the findings in both subgroups of children were small in magnitude and not statistically 

significant. This may be explained by non-emergency medical transportation being a covered benefit for 

all Medicaid members, and relatively few HOP transportation services being provided for these age 

groups. This finding will be investigated further in subsequent reports. 

 

Table 37: Changes in Level and Trend in Probability of Reporting a Transportation Need 
Eligibility Category Change In Level 

(95% CI) 
Trend 

(95% CI) 
Overall 0.005 (-0.016 to 0.026) -0.002 (-0.003 to -0.001) 
Non-Pregnant Adults -0.008 (-0.035 to 0.019) -0.003 (-0.004 to -0.001) 
Pregnant Individuals -0.017 (-0.099 to 0.064) -0.005 (-0.009 to -0.0003) 
Children 0 to 20 years of age 0.030 (-0.006 to 0.067) -0.001 (-0.003 to 0.0004) 
Children 0 to 3 years of age 0.097 (-0.014 to 0.208) 0.001 (-0.004 to 0.005) 
Notes: Change in level indicates the change in the probability of reporting a transportation need immediately associated 
with Pilot services. A positive number indicates greater probability. Trend indicates the change in probability of reporting a 
transportation need per day associated with Pilot services. A negative number indicates declining probability. 
For the children aged 0-3 model, adjustment for racial category was omitted owing to model convergence errors. 
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 We did not observe any statistically significant differences, with regard to the probability of 

reporting a transportation need over time, when comparing 1) health-related private transportation and 

2) health-related public transportation. 
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Toxic Stress and IPV Needs 
   

The findings for toxic stress and/or IPV-related needs analyses differed from those of the other needs. 

Again, we observed little immediate change in the probability of a toxic stress and/or IPV-related need 

as Pilot services began. However, we did not consistently observe a negative trend, with results 

suggesting no statistically significant change in toxic stress and/or IPV-related need over time (Table 38), 

relative to a counterfactual scenario in which the individual did not enroll in HOP. The exception to this 

pattern was for pregnant individuals, among whom we did estimate a decrease in the probability of a 

toxic stress and/or IPV need over time, relative to a counterfactual scenario in which the individual did 

not enroll in HOP (change in probability: -0.0015 per day, 95%CI -0.0028 to -0.0002).  

 There are two factors that may explain the lack of change observed. First, services to address 

IPV needs specifically did not begin until April 2023, meaning there was much less time to attempt to 

resolve these needs through specific services than for other needs. Second, IPV needs are known to be 

underreported by those experiencing interpersonal violence, and the baseline probability of reporting a 

toxic stress and/or IPV-related need was substantially lower than for any other need, meaning there 

were very few cases in the data. Before Pilot services began, the probability of experiencing a toxic 

stress and/or IPV need was 0.02 overall, 0.02 for non-pregnant adults, 0.04 for pregnant individuals, 

0.02 for children aged 0-20, and could not be modeled for children aged 0-3. For these reasons, the 

impact of the Pilots on the probability of a toxic stress and/or IPV-related need will require special 

investigation in future reporting periods. 

Table 38: Changes in Level and Trend in Probability of Reporting a Toxic Stress and/or IPV Need 
Eligibility Category Change In Level 

(95% CI) 
Trend 

(95% CI) 
Overall -0.002 (-0.011 to 0.008) -0.0001 (-0.0007 to 0.0004) 
Non-Pregnant Adults -0.001 (-0.013 to 0.011) -0.0001 (-0.0008 to 0.0007) 
Pregnant Individuals -0.025 (-0.058 to 0.008) -0.0015 (-0.0028 to -0.0002) 
Children 0 to 20 years of age -0.005 (-0.021 to 0.012) -0.0003 (-0.0012 to 0.0005) 
Children 0 to 3 years of age -- -- 
Notes: Change in level indicates the change in the probability of reporting a toxic stress and/or IPV need immediately 
associated with Pilot services. A positive number indicates greater probability. Trend indicates the change in probability of 
reporting a toxic stress and/or IPV need per day associated with Pilot services. A negative number indicates declining 
probability. 
For the non-pregnant adult model, adjustment for racial category was omitted owing to model convergence errors. 
For the pregnant individual model, adjustment for racial category was omitted owing to model convergence errors. 
For the children aged 0-20 model, adjustment for racial category, index date, and rurality was omitted owing to model 
convergence errors. 
Models did not converge for the children aged 0-3 category owing to low number of observations with this need. 
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 Small sample sizes did not permit comparisons of specific IPV services with regard to reducing 

the probability of experiencing an IPV need over time. 
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Evaluation Question 4  
 

The goal of Evaluation Question 4 (“Clinical Outcomes”) analyses was to determine how clinical 

outcomes changed with Pilot participation. As discussed in the methodological limitations section, the 

only clinical outcome evaluated in this report for Evaluation Question 4 is low birth weight, as data were 

not available for other clinical outcomes of interest. Additional clinical outcomes (such as those relating 

to diabetes, hypertension, and health-related quality of life) will be evaluated in the summative 

evaluation report as data become available. 

 

Low Birth Weight 
For analyses of low birth weight, we conducted only difference-in-differences analyses as these 

outcomes do not lend themselves to interrupted time series analysis in this dataset. Out of the sample 

of individuals who had a live birth, we assessed whether or not the birth was complicated by low birth 

weight (weight < 2500g). We analyzed time periods 1 year prior and 1 year post index date (with index 

date defined as the date of enrollment for Pilot participants and the date of first positive social risk 

screening for comparison group members). We used generalized estimating equation logistic regression 

analyses, with standard errors clustered at the level of the individual. Analyses were adjusted for age, 

race and ethnicity, disability status, index date, and an index of rurality of residence. After fitting these 

models, we used predictive margins to estimate the probability of experiencing the outcome. 

 There were a relatively small number of live births in Pilot participants, only 210 after Pilot 

enrollment, which limits the precision of the estimates. In the entire sample, 10.6% of births were 

complicated by low birth weight. 

 Overall, the point estimate was in favor of Pilot participation, but the result was not statistically 

significant (difference-in-differences estimate: 0.021 decrease in probability of low birth weight, 95%CI 

0.077 decrease to 0.035 increase, p = 0.45). As the wide confidence intervals may have been driven by 

the small number of outcomes, re-examining these outcomes in the summative evaluation, as we plan 

to do, may allow for more precise estimates. 
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Evaluation Question 5 

The goal of Evaluation Question 5 (“Healthcare Utilization”) analyses was to determine how healthcare 

utilization changed with Pilot participation, among all participants and across different eligibility 

categories. We evaluated the amount of three types of healthcare utilization to help answer Evaluation 

Question 5: emergency department visits, inpatient admissions (medical, surgical, or maternity related), 

and outpatient visits. We further evaluated two types of appropriate utilization specifically relevant for 

pregnant individuals: attending prenatal care visits and attending postpartum visits. 

 Evaluation Question 5 (“Healthcare Utilization”) analyses used two main approaches for the 

emergency department visit, inpatient admission, and outpatient visit outcomes. The first was an 

individual-level interrupted time series approach, using the date of Pilot enrollment as an index date, 

and examining utilization on a monthly basis for up to 12 months before and up to 12 months after Pilot 

enrollment (subsequent analyses will assess longer time periods). The interrupted time series analysis 

estimates a change in level (an immediate change in utilization around the time of Pilot enrollment), and 

a change in trend (how the trend in utilization differs after Pilot enrollment, relative to before). Because 

Pilot services typically begin a few weeks after enrollment, we interpret a change in level, if any, as 

reflecting the circumstances that surrounded Pilot enrollment (e.g., a ‘triggering event’ such as an 

emergency department visit for uncontrolled diabetes), rather than an effect of the Pilots themselves. 

We interpret the change in trend as an estimate of how utilization changed for the participant, 

compared with a counterfactual scenario in which they did not enroll in the Pilots. In this sense, the 

change in trend can be interpreted as the impact of the Pilots on utilization. However, estimates from 

interrupted time series analyses can be subject to certain types of bias, such as regression to the mean 

or ‘secular trends’ (social conditions that affected Medicaid beneficiaries more broadly and were co-

occurring with Pilot participation, but are not an effect of the Pilots themselves). To guard against this 

possibility, we also conducted difference-in-differences analyses using an interrupted time series with 

comparison group approach, which compare changes in utilization trends before and after Pilot 

participation among Pilot participants to changes in utilization trends in a comparison group. The 

comparison group we used consisted of Medicaid beneficiaries who screened positive for social risks (an 

eligibility criterion for Pilot enrollment) but who lived in counties not covered by the Pilots and so did 

not participate in the Pilots.  

 In a difference-in-differences comparison, the purpose of the comparison group is not to 

compare with HOP participants directly, but to help estimate the counterfactual situation HOP 



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

78 
 

participants would have experienced in the absence of enrolling in HOP. Thus, individuals in the 

comparison group could be different from Pilots participants in some ways, but the important part is 

that they should experience ‘secular trends’ similar to Pilots participants (for example, changes in 

macroeconomic conditions, non-HOP related changes in the Medicaid program, or changes in practice 

patterns such as shifts towards telehealth).  

 The index date for the comparison group was the first date of reporting a social risk during a 

screening assessment. Therefore, differences in utilization trends for Pilot participants that incorporate 

data from non-Pilot participants make attributions of an effect of Pilot participation on utilization more 

credible. 

 To account for repeated assessments within individuals, all Evaluation Question 5 analyses used 

generalized estimating equation regression models, with robust standard errors clustered at the level of 

the individual. We used an autoregressive 1 working correlation structure, and Poisson response 

distribution with a log link. Analyses adjusted for age, race and ethnicity, gender, disability status, index 

date, quarter of observation (to account for seasonality), and an index of rurality of residence. Because 

we fit non-linear models, we used predictive margins for inference after fitting the models.21 

 We present estimates both overall (among all Pilots participants) and by eligibility category.  
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Healthcare Utilization Measures  
 

Emergency Department Visits 

 The mean number of emergency department visits per beneficiary per month immediately after 

Pilot enrollment was 0.14. For non-pregnant adults it was 0.17, for pregnant individuals it was 0.22, for 

children aged 0 to 20 it was 0.09, and for children aged 0 to 3 it was 0.15. 

 In analyzing emergency department visits, we found overall that at the time of Pilot enrollment, 

emergency department visits were greater than would be expected based on data from before Pilot 

enrollment: about 0.03 emergency department visits per beneficiary per month higher than would be 

expected prior to Pilot enrollment (Table 39 and Figure 12). We also found that emergency department 

visit use significantly decreased over the following 12 months after Pilot enrollment, at a rate of 0.009 

emergency department visits per beneficiary per month (or 9 per 1000 beneficiary-months), relative to a 

counterfactual scenario in which the individual did not enroll in HOP. The difference-in-differences 

estimate suggested that most of this decline was directly attributable to HOP: the difference-in-

differences estimate was -0.006 emergency department visits per beneficiary per month (or 6 per 1000 

beneficiary-months) (p < .0001). The negative trend suggests that longer participation in the Pilots will 

be associated with a greater cumulative reduction in emergency department visits. To help quantify this 

difference, using predictive margins, we estimated that the impact of Pilot participation on emergency 

department visits was greater at 12 months than at 6 months (difference in outcomes at 12 vs. 6 

months: -0.022, 95%CI -0.032 to -0.013, p <.0001). In other words, Pilot participation reduced 

emergency department visits by 22 more visits per 1000 beneficiary-months at 12 months than it did at 

6 months. This estimate is specific for the time period studied here and should not be extrapolated 

indefinitely. Nevertheless, these findings support allowing longer duration of Pilot participation.   

 Results were consistent in Pilot eligibility subgroups, with Pilot participation being associated 

with reduced emergency department visits over time in both interrupted time series and difference-in-

differences analyses for all subgroups. 
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Table 39: HOP Impact on Monthly ED Visits Examining 12 Months Before and 12 Months After HOP 
Enrollment 
 Analyses among HOP 

Participants Alone 
Difference-in-differences Analyses among 
HOP Participants and Comparison Group 

Eligibility Category Change in 
Level 

(95% CI) 

Change in 
Trend 

(95% CI) 

Change in 
Trend 

(95% CI) 

P-value for Difference-in-
differences Estimate 

Overall 0.03 (0.02 to 
0.04) 

-0.009 (-0.010 
to -0.007) 

-0.006 (-0.008 
to -0.004) 

<.0001 

Non-Pregnant 
Adults 

0.04 (0.03 to 
0.06) 

-0.009 (-0.011 
to -0.006) 

-0.008 (-0.01 to 
-0.004) 

<.0001 

Pregnant 
Individuals 

0.04 (-0.02 to 
0.09) 

-0.03 (-0.04 to 
-0.02) 

-0.02 (-0.04 to -
0.006) 

.008 

Children 0 to 20 
years of age 

0.02 (0.008 
to 0.03) 

-0.08 (-0.10 to 
-0.006) 

-0.05 (-0.08 to -
0.03) 

<.0001 

Children 0 to 3 
years of age 

0.03 (0.006 
to 0.06) 

-0.01 (-0.02 to 
-0.008) 

-0.01 (-0.02 to -
0.005) 

.001 

Notes: Change in level indicates the change in the monthly number of ED visits at the time of Pilot enrollment. A positive 
number indicates more ED visits. Change in trend indicates the change per month in number of ED visits associated with 
Pilot enrollment. A negative number indicates fewer ED visits. Two analytic approaches were used—a interrupted time series 
approach  which included only HOP participants, before and after enrollment in HOP, and a difference-in-differences 
approach, which included both HOP participants (before and after enrollment) and similar individuals living in non-HOP 
counties who reported social risks that would have qualified them for HOP, had they lived in a HOP county (before and after 
screening). To convert trends to units of 1000 beneficiary-months, multiply by 1000. 
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Figure 12: Difference-in-Differences Analysis of Emergency Department Visits 
Figure 12 Legend: Estimates, overall, of monthly mean values of emergency department visits among HOP participants (blue) 
and comparison group members (green). Dashed colored lines indicate counterfactual trend projection if trends prior to the 
start of HOP had continued. Dashed vertical line indicates the index date (date of HOP enrollment for HOP participants and date 
of positive social need screening for comparison group members). The larger difference between the slopes of the dashed and 
solid blue lines, compared with the difference between the slopes of the dashed and solid green lines, gives a visual 
representation of the difference-in-differences estimate. 
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Inpatient Admissions 

 The mean number of inpatient admissions per beneficiary per month immediately after Pilot 

enrollment was 0.03. For non-pregnant adults it was 0.03, for pregnant individuals it was 0.07, for 

children aged 0 to 20 it was 0.01, and for children aged 0 to 3 it was 0.03. 

 In analyzing inpatient admissions, we found overall that the time of Pilot enrollment showed 

greater than typical inpatient admission utilization—about 0.008 more inpatient admissions per 

beneficiary per month than would be expected prior to Pilot enrollment based on the preceding 12 

months (Table 40 and Figure 13). We also found, in interrupted time series analyses, that admissions 

significantly decreased over the 12 months after HOP enrollment, at a rate of 0.003 admissions per 

beneficiary per month (or 3 admissions per 1000 beneficiary-months), relative to a counterfactual 

scenario in which the individual did not enroll in HOP. However, the difference-in-differences estimate 

suggested that this may not be directly attributable to HOP: the difference-in-differences estimate was -

0.0008 inpatient admissions per beneficiary per month (or 0.8 per 1000 beneficiary-months), but was 

not statistically significant (p = 0.07).  

 This finding may have been influenced by heterogeneity across Pilot eligibility categories. The 

difference-in-differences estimate for the non-pregnant adult subgroup was larger than for the overall 

analysis and statistically significant (0.002 fewer admissions per non-pregnant adult beneficiary per 

month, p < .0001), while results for pregnant individuals and children 0-20 were similar to the overall 

results. Results from children aged 0 to 3 showed slightly increased admissions (0.004 greater 

admissions per child 0 to 3 per month, p = 0.04). However, as there were fewer inpatient admissions 

than other utilization events, there may simply be more variability in these estimates owing to chance. 

The summative evaluation will be able to examine more admissions in order to gain greater clarity on 

these findings. 
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Table 40: HOP Impact on Monthly Inpatient Admissions Examining 12 Months Before and 12 Months 
After HOP Enrollment 
 Analyses among HOP 

Participants Alone 
Difference-in-differences Analyses among 
HOP Participants and Comparison Group 

Eligibility 
Category 

Change in 
Level 

(95% CI) 

Change in 
Trend 

(95% CI) 

Change in Trend 
(95% CI) 

P-value for Difference-in-
differences Estimate 

Overall 0.008 (0.004 
to 0.01) 

-0.003 (-0.004 
to -0.003) 

-0.0008 (-0.02 to 
0.00007) 

0.07 

Non-Pregnant 
Adults 

0.006 (0.0006 
to 0.01) 

-0.003 (-0.004 
to -0.002) 

-0.002 (-0.004 to 
-0.001) 

<.0001 

Pregnant 
Individuals 

0.09 (0.05 to 
0.12) 

-0.02 (-0.02 to 
-0.01) 

-0.001 (-0.009 to 
0.007) 

.76 

Children 0 to 20 
years of age 

0.005 (0.0004 
to 0.01) 

-0.002 (-0.003 
to -0.002) 

-0.0009 (-0.002 
to 0.004) 

.20 

Children 0 to 3 
years of age 

-0.005 (-0.15 
to 0.05) 

-0.004 (-0.008 
to 0.001) 

0.004 (0.001 to 
0.009) 

.04 

Note: Change in level indicates the change in the monthly number of inpatient admissions at the time of Pilot enrollment. A 
positive number indicates more admissions. Change in trend indicates the change per month in number of admissions 
associated with Pilot enrollment. A negative number indicates fewer admissions. Two analytic approaches were used—a 
interrupted time series approach which included only HOP participants, before and after enrollment in HOP, and a 
difference-in-differences approach, which included both HOP participants (before and after enrollment) and similar 
individuals living in non-HOP counties who reported social risks that would have qualified them for HOP, had they lived in a 
HOP county (before and after screening). To convert trends to units of 1000 beneficiary-months, multiply by 1000. 
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Figure 13: Difference-in-Differences Analysis of Inpatient Admissions 
Figure 13 Legend: Estimates, overall, of monthly mean values of inpatient admissions among HOP participants (blue) and 
comparison group members (green). Dashed colored lines indicate counterfactual trend projection if trends prior to the start of 
HOP had continued. Dashed vertical line indicates the index date (date of HOP enrollment for HOP participants, date of positive 
social need screening for comparison group members). 
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Outpatient Visits 

 The mean number of outpatient visits per beneficiary per month immediately after Pilot 

enrollment was 1.1. For non-pregnant adults it was 1.3, for pregnant individuals it was 1.2, for children 

aged 0 to 20 it was 0.7, and for children aged 0 to 3 it was 1.0. 

 In analyzing outpatient visits, we found overall that outpatient utilization at the time of Pilot 

enrollment was about 0.15 outpatient visits per beneficiary per month greater than would be expected 

prior to Pilot enrollment based on the preceding 12 months (Table 41 and Figure 14). Interrupted time 

series analyses estimated that outpatient visits significantly decreased over 12 months after Pilot 

enrollment, at a rate of 0.10 outpatients visits per beneficiary per month (or 100 per 1000 beneficiary-

months). However, the difference-in-differences estimate suggested that this decline may have been 

more attributable to broader social conditions than to Pilot participation: the difference-in-differences 

estimate was 0.001 more outpatients visits per beneficiary per month (or 1 per 1000 beneficiary-

months) and not statistically significant (p = .77). Therefore, we conclude that Pilot participation had no 

impact on outpatient visits, relative to a counterfactual scenario in which the individual did not enroll in 

HOP. 

 Results were mostly consistent across Pilot eligibility subgroups, with decreased visits observed 

among Pilot participants, relative to the period prior to participation, but with evidence that this may 

have been explained by secular trends (the difference-in-differences estimate was significant only for 

the subgroup of pregnant individuals). Given known national trends of lower outpatient utilization after 

the year 2020,22,23 we believe that results estimating lower outpatient visits associated with Pilot 

participation are most consistent with national trends. Moreover, changes in outpatient utilization are 

difficult to interpret, as they could represent improved health (and thus less need for care) or foregone 

opportunities to receive needed care. Given the observed decreases in emergency department visits, 

which would be expected to increase if needed outpatient care is foregone, and the fact that there is no 

clear mechanism for Pilot participation to cause participants to forego needed outpatient care, we think 

this possibility is less likely. Nevertheless, it should be explored in the summative evaluation. 
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Table 41: HOP Impact on Monthly Outpatient Visits Examining 12 Months Before and 12 Months After 
HOP Enrollment 
 Analyses among HOP 

Participants Alone 
Difference-in-differences Analyses among 
HOP Participants and Comparison Group 

Eligibility Category Change in 
Level 

(95% CI) 

Change in 
Trend 

(95% CI) 

Change in 
Trend 

(95% CI) 

P-value for Difference-in-
differences Estimate 

Overall 0.15 (0.12 to 
0.18) 

-0.10 (-0.11 to 
-0.10) 

0.001 (-0.007 to 
0.009) 

.77 

Non-Pregnant 
Adults 

0.21 (0.15 to 
0.26) 

-0.12 (-0.13 to 
-0.11) 

0.01 (-0.002 to 
0.02) 

.09 

Pregnant 
Individuals 

0.17 (-0.02 to 
-0.35) 

-0.27 (-0.31 to 
-0.23) 

-0.12 (-0.17 to -
0.06) 

<.0001 

Children 0 to 20 
years of age 

0.10 (0.06 to 
0.13) 

-0.08 (-0.10 to 
-0.006) 

-0.003 (-0.005 
to 0.01) 

.45 

Children 0 to 3 
years of age 

0.10 (0.02 to 
0.18) 

-0.09 (-0.11 to 
-0.07) 

-0.005 (-0.02 to 
0.03) 

.67 

Notes: Change in level indicates the change in the monthly number of outpatient visits at the time of Pilot enrollment. A 
positive number indicates more outpatient visits. Change in trend indicates the change per month in number of outpatient 
visits associated with Pilot enrollment. A negative number indicates fewer outpatient visits. Two analytic approaches were 
used—a interrupted time series approach which included only HOP participants, before and after enrollment in HOP, and a 
difference-in-differences approach, which included both HOP participants (before and after enrollment) and similar 
individuals living in non-HOP counties who reported social risks that would have qualified them for HOP, had they lived in a 
HOP county (before and after screening). To convert trends to units of 1000 beneficiary-months, multiply by 1000. 
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Figure 14: Difference-in-Differences Analysis of Outpatient Visits 
Figure 14 Legend: Estimates, overall, of monthly mean values of outpatient visits among HOP participants (blue) and 
comparison group members (green). Dashed colored lines indicate counterfactual trend projection if trends prior to the start of 
HOP had continued. Dashed vertical line indicates the index date (date of HOP enrollment for HOP participants, date of positive 
social need screening for comparison group members). 
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Prenatal and Postpartum Care 

For analyses of prenatal and postpartum care, we conducted only difference-in-differences analyses as 

these outcomes do not lend themselves to interrupted time series analysis in this dataset. Out of the 

population of pregnant individuals, we assessed whether they did or did not meet measure criteria for 

appropriate prenatal and postpartum care. We analyzed time periods 1 year prior and 1 year post index 

date (index date is defined again as the date of enrollment for Pilot participants and the date of first 

positive social risk screening for comparison group members). We used generalized estimating equation 

logistic regression models, with standard errors clustered at the level of the individual. Analyses 

adjusted for age, race and ethnicity, disability status, index date, and an index of rurality of residence. 

After fitting these models, we used predictive margins to estimate the probability of experiencing the 

outcome. 

 There were a relatively small number of pregnancies in Pilot participants, only 222 after Pilot 

enrollment, which limits the precision of the estimates. In the entire sample, 73.1% of pregnancies met 

the prenatal care metric, and 61.8% of pregnancies met the postpartum care metric. 

 Overall, while we estimated that Pilot participation was associated with an increase in 

appropriate prenatal care, this difference was not statistically significant (difference-in-differences 

estimate: 0.05 increase in probability of meeting the metric, 95%CI -0.02 to 0.11, p = 0.15). 

 We similarly found no significant difference in postpartum care associated with Pilot enrollment 

(difference-in-differences estimate: 0.032 decrease in probability of meeting the metric, 95% CI -0.11 to 

0.05, p = 0.43). 

 Both of these estimates are imprecise, likely owing to the small number of pregnancy care 

episodes observed. Re-analysis in the summative evaluation may permit more precision. 
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Evaluation Question 6 

The goal of Evaluation Question 6 (“Cost of Care”) analyses was to determine how healthcare costs 

changed with Pilot participation, among all participants and across different eligibility categories. Costs 

considered included both medical care costs and for Pilot participants, costs recorded in invoices for 

Pilot services recorded in the Encounter Processing System (EPS). Costs not reflected in these data 

included payments made to Pilot organizations not associated with a specific encounter, or any 

payments to healthcare organizations not captured in the Encounter Processing System. These data will 

be added to subsequent analyses as they become available. 

 Evaluation Question 6 (“Cost of Care”) analyses used two main approaches. The first approach 

was an individual-level interrupted time series approach, using the date of Pilot enrollment as an index 

date, and examining cost on a monthly basis for up to 12 months before and up to 12 months after Pilot 

enrollment (subsequent analyses will assess longer time periods). The interrupted time series analysis 

estimates a change in level (an immediate change in cost around the time of Pilot enrollment), and a 

change in trend (how the trend in cost differs after Pilot enrollment, relative to before). Because Pilot 

services typically begin a few weeks after enrollment, we interpret a change in level, if any, as reflecting 

the circumstances that surrounded Pilot enrollment (e.g., costs related to a ‘triggering event’, such as an 

emergency department visit for uncontrolled diabetes), rather than an effect of the Pilots themselves. 

We interpret the change in trend as an estimate of how utilization changed for the participant, 

compared with a counterfactual scenario in which they did not enroll in the Pilots. In this sense, the 

change in trend can be interpreted as the impact of the Pilots on costs. However, estimates from 

interrupted time series analyses can be subject to certain types of bias, such as regression to the mean 

or ‘secular trends’ (social conditions that affected Medicaid beneficiaries more broadly and were co-

occurring with Pilot participation, but are not an effect of the Pilots themselves). To guard against this 

possibility, we also conducted difference-in-differences analyses using an interrupted time series with 

comparison group approach, which compare changes in cost trend before and after Pilot participation to 

changes in cost trend in a comparison group. The comparison group we used was Medicaid beneficiaries 

who screened positive for social risks (an eligibility criterion for Pilot enrollment) but who lived in 

counties not covered by the Pilots and so did not participate in the Pilots.  

 In a difference-in-differences comparison, the purpose of the comparison group is not to 

compare with HOP participants directly, but to help estimate the counterfactual situation HOP 

participants would have experienced in the absence of enrolling in HOP. Thus, individuals in the 
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comparison group could be different from Pilots participants in some ways, but the important part is 

that they should experience ‘secular trends’ similar to Pilots participants (for example, changes in 

macroeconomic conditions, non-HOP related changes in the Medicaid program, or changes in practice 

patterns such as shifts towards telehealth).  

 The index date for the comparison group was the first date of reporting a social risk during a 

screening assessment. Therefore, differences in costs for Pilot participants compared with non-Pilot 

participants make attributions of an effect of Pilot participation on cost more credible. 

 To account for repeated assessments within individuals, all Evaluation Question 6 analyses used 

generalized estimating equation regression models, with robust standard errors clustered at the level of 

the individual. We used an autoregressive 1 working correlation structure, and Gamma response 

distribution with a log link. Analyses adjusted for age, race and ethnicity, gender, disability status, index 

date, quarter of observation (to account for seasonality), and an index of rurality of residence. Because 

we fit non-linear models, we used predictive margins for inference after fitting the models.21 

 We present estimates both overall (among all Pilots participants) and by eligibility category.  
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Total Cost of Care 
 

 The mean cost of care per beneficiary per month immediately after Pilot enrollment was $1739. 

For non-pregnant adults it was $2257, for pregnant individuals it was $1700, for children aged 0 to 20 it 

was $1004, and for children aged 0 to 3 it was $1667. 

 In analyzing the individual-level total cost of care, we found overall that healthcare costs were 

greater at the time of Pilot enrollment than would have been expected based on the preceding 12 

months—about $587 more in costs per beneficiary per month than would be expected prior to Pilot 

enrollment (Table 42 and Figure 15). In interrupted time series analyses, we found that costs 

significantly decreased over 12 months after Pilot enrollment, at a rate of $122 per beneficiary per 

month, relative to a counterfactual scenario in which the individual did not enroll in HOP. The 

difference-in-differences estimate suggested that most of this decline was directly attributable to HOP: 

the difference-in-differences estimate was $-85 per beneficiary per month (p < .0001), which includes 

the cost of Pilot services reflected in the Encounter Processing System data. The negative trend suggests 

that longer participation in the Pilots may be associated with a greater cumulative reduction in 

healthcare costs. To help quantify this difference, using predictive margins, we estimated that the 

impact of Pilot participation on per beneficiary cost of care was greater at 12 months than at 6 months 

(difference in outcomes at 12 vs. 6 months: -$566, 95%CI -$1016 to -$115, p = .01). This estimate is 

specific for the time period studied here and should not be extrapolated indefinitely. Nevertheless, 

these findings support allowing longer duration of Pilot participation.   

 Results were consistent in Pilot eligibility subgroups, with Pilot participation being associated 

with lower costs in both interrupted time series and difference-in-differences analyses for all subgroups, 

with the exception of the difference-in-differences estimate for children aged 0 to 3 which was 

favorable for Pilot participation but not statistically significant (p = 0.20). 

 As described in the approved evaluation plan, these results focused on individual-level 

expenditures for specific beneficiaries in a specific month. These can be thought of as direct services—

both for healthcare and, for HOP participants, specific services offered to address health-related social 

needs. The individual-level analyses conducted here do not include expenditures that are not 

attributable to specific individual, such HSOs’ capacity building expenditures. Additional analyses around 

expenditures will be conducted in the summative evaluation.  
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 At this time, it is not clear what factors are driving the change in cost of care. Differences in 

healthcare utilization may play a role, but may not explain the entire difference. In the summative 

evaluation, we will conduct additional analyses that seek to better understand the causes of these 

differences. 

 

Table 42: HOP Impact on Monthly Cost of Care Examining 12 Months Before and 12 Months After HOP 
Enrollment 
 Analyses among HOP Participants 

Alone 
Difference-in-differences Analyses 

among HOP Participants and Comparison 
Group 

Eligibility 
Category 

Change in Level 
(95% CI) 

Change in Trend 
(95% CI) 

Change in Trend 
(95% CI) 

P-value for 
Difference-in-

differences Estimate 
Overall $587 ($419 to 

$755) 
$-122 ($-143 to 

$-101) 
$-85 ($-122 to $-

48) 
<.0001 

Non-Pregnant 
Adults 

$546 ($389 to 
$703) 

$-127 ($-150 to 
$-102) 

$-96 ($-132 to $-
61) 

<.0001 

Pregnant 
Individuals 

$1245 ($886 to 
$1604) 

$-224 ($-273 to 
$-175) 

$-86 ($-172 to $-
1) 

.047 

Children 0 to 20 
years of age 

$474 ($293 to 
$655) 

$-67 ($-89 to $-
44) 

$-40 ($-72 to $-8) .02 

Children 0 to 3 
years of age 

$302 ($553 to 
$1157) 

$-134 ($-241 to 
$-28) 

$-86 ($-216 to 
$44) 

.20 

Note: Change in level indicates the change in the monthly cost of care at the time of Pilot enrollment. A positive number 
indicates greater costs. Change in trend indicates the change per beneficiary per month in costs of care associated with Pilot 
enrollment. A negative number indicates lower costs. Two analytic approaches were used—a interrupted time series 
approach which included only HOP participants, before and after enrollment in HOP, and a difference-in-differences 
approach, which included both HOP participants (before and after enrollment) and similar individuals living in non-HOP 
counties who reported social risks that would have qualified them for HOP, had they lived in a HOP county (before and after 
screening).  



Interim Evaluation Report - Healthy Opportunities Pilots March 28th, 2024 

93 
 

 

Figure 15: Difference-in-Differences Analysis of Monthly Cost of Care 
Figure 15 Legend: Estimates, overall, of monthly mean values of monthly cost of care among HOP participants (blue) and 
comparison group members (green). Dashed colored lines indicate counterfactual trend projection if trends prior to the start of 
HOP had continued. Dashed vertical line indicates the index date (date of HOP enrollment for HOP participants, date of positive 
social need screening for comparison group members). The larger difference between the slopes of the dashed and solid blue 
lines, compared with the difference between the slopes of the dashed and solid green lines, gives a visual representation of the 
difference-in-differences estimate. 
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Conclusions  
 

Regarding Evaluation Question 1 (“Effective Delivery of Pilot Services”) analyses, the results of 

the interim evaluation suggest that North Carolina’s goal of establishing a multi-sector collaboration 

between the state of North Carolina, PHPs, healthcare systems, and HSOs has been achieved. 

Operational data demonstrate that despite challenges, Pilot infrastructure has successfully enabled the 

delivery of Pilot services. As of November 30, 2023, the Pilots have enrolled 13,271 unique individuals 

and delivered 198,291 Pilot services across many different intervention types by 147 HSOs. Initial social 

needs assessments occur quickly, with 90% of participants assessed for needs on the day of Pilot 

enrollment.  

As the Pilot assessments identify needs, services to address them are delivered promptly. 

Services typically began soon after enrollment—over 75% of services had a service start date within 2 

weeks of enrollment in the Pilots. At the time of this report, 11,809 (89%) enrollees received at least 1 

Pilot service. Food services constituted the majority (86%) of services delivered. When examining 

services for specific needs, the rate of service receipt varied across need types: 10,055 individuals (93%) 

reporting a food need received a food service during this period, 5,803 individuals (68%) reporting a 

housing need received a housing service, 995 individuals (24%) reporting a transportation need received 

a transportation service, and 74 individuals (21%) reporting a toxic stress and/or IPV need received a 

toxic stress and/or IPV service. This difference may reflect both the phased rollout of services, with food 

services preceding all other services and IPV services coming much later, and differences in the 

complexity of delivering different services. Ongoing surveying work and qualitative interviews with Pilots 

participants, which will be reported in the summative evaluation, will help better understand this 

variation. 

 Invoices for services were paid in a timely fashion, with about 50% of invoices paid within 30 

days, 75% paid within 46 days, and 97.9% within 90 days. This is important as a major goal of the Pilots 

was to ensure that HSOs, many of which historically depend on grant funding received prior to delivery 

of services, could operate successfully with a financing model that includes payments made soon after 

services were delivered. 

 Regarding Evaluation Question 2 (“Increased Rates of Social Risk Factor Screening and 

Connection to Appropriate Services”), we found that screening for social needs was significantly greater 

in Pilot regions, compared with the other parts of North Carolina where the Pilots were not operating. 
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The health-related social need screening rate was about 13% higher (p< 0.001) in Pilot regions compared 

with non-Pilot regions (9.1% of Medicaid beneficiaries screened in HOP regions vs. 8.0% in non-HOP 

regions), even though PHPs were required to attempt to screen all Medicaid beneficiaries in all regions 

upon enrollment in managed care. However, we were unable to evaluate whether more individuals with 

positive screens were connected to services in Pilot regions, compared with non-Pilot regions, owing to 

a lack of data regarding service connections in non-Pilot regions. 

 Evaluation Question 3 (“Improved Social Risk Factors”) analyses evaluated whether Pilot services 

seem to be addressing the health-related social needs that Pilot participants report. Following the Driver 

Diagram that depicts the underlying logic of the Pilots, addressing those needs is a key pathway 

whereby Pilot services can lead to changes in health, healthcare utilization, and healthcare cost. Thus, 

optimizing services delivered to address those needs is important to the overall success of the Pilots. 

 As Pilot services began to be delivered, we found strong evidence using interrupted time series 

analyses that Pilot services reduced the total number of social needs (defined as the total count of food, 

housing, transportation, and IPV and/or toxic stress needs). The possible total number of social risks 

ranges from 0 to 4. As Pilot services began, the mean number of risks was 1.7 overall, 1.8 for non-

pregnant adults, 1.8 for pregnant individuals, 1.7 for children aged 0-20, and 1.7 for children aged 0-3. 

Over the entire follow-up period, we estimated that Pilot participation reduced the total number of risks 

by 0.01 needs per day of follow-up, on average (95% CI -0.01 to -0.01). Within the follow-up period, 

however, longer times since Pilot participation began were associated with greater reduction in needs. 

To help quantify this, at 6 months, we estimated Pilot participation was associated with 0.4 fewer needs 

than would have been expected had an individual not participated in HOP (95% CI -0.5 to -0.2, p < 

.0001). At 12 months, we estimated that, on average, Pilot participation was associated with 1.2 fewer 

needs than would have been expected had an individual not participated in HOP (95% CI -1.6 to -0.8, p < 

.0001). Thus, we estimate a larger impact of Pilot participation on needs at 12 months than at 6 months 

(difference in outcomes at 12 vs. 6 months: -0.8, 95%CI -1.1 to -0.5, p <.0001). 

 Moreover, Pilot services reduced the probability of reporting the specific risks of food needs 

(change in probability averaged over the entire follow-up period: -0.002 per day, 95% CI -0.003 to -

0.001), housing needs (change in probability: -0.01 per day, 95%CI -0.01 to -0.004), and transportation 

needs (change in probability: -0.002 per day, 95%CI -0.003 to -0.001), relative to estimates of what 

would have occurred had participants not enrolled in the Pilots. These patterns held true for most 

eligibility subgroups, although there were a few instances for the ‘pregnant individuals’ and ‘children 
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aged 0 to 3’ subgroups in which the results were not statistically significant. Because the magnitude of 

the risk reduction estimates in these instances was similar to that of Pilot participants overall, the lack of 

statistical significance may have resulted from low sample size in this interim report. The main case in 

which eligibility subgroup estimates seemed meaningfully different from the overall estimate was with 

transportation needs for children aged 0 to 20 and children aged 0 to 3. In these cases, the magnitude of 

the estimate was small and not statistically significant. This may be explained by non-emergency medical 

transportation being a covered benefit for all Medicaid members, and relatively few HOP transportation 

services being provided for these age groups. This finding merits further investigation in the summative 

evaluation. 

 As IPV specific services have only been provided since April 2023, corresponding to only the last 

third of the evaluation period, and relatively few toxic stress services have been provided, the results of 

analyses examining the impact of the Pilots on IPV and/or toxic stress are more uncertain. We did find 

evidence that IPV and/or toxic stress needs decreased with Pilot participation for the subgroup of 

pregnant individuals, but we did not find significant differences for other subgroups or Pilot participants 

overall. These analyses did have limited power, however, as the reported prevalence of IPV and/or toxic 

stress needs was very low relative to other needs. 

 Comparative effectiveness analyses did not reveal significant differences in addressing social 

needs by intervention type. We did not observe differences when comparing 1) a fruit and vegetable 

prescription, 2) a food box (large or small, for delivery or pick up), and 3) prepared meals (either a 

‘healthy’ meal [for pick up or delivered] or a ‘medically tailored’ meal [delivered]) on the probability of 

reporting a food need; when comparing 1) housing navigation, support, and sustaining services, 2) 

essential utility set up, 3) move-in support (including assistance with security deposit and first and last 

month’s rent), and 4) home remediation, safety and quality inspection, or accessibility and safety 

modifications on the probability of reporting a housing need; or when comparing 1) health-related 

private transportation, and 2) health-related public transportation on the probability of reporting a 

transportation need. These findings support continuation of a variety of services and support allowing 

care managers and participants to select services they feel will best address the participant’s particular 

health-related social need. 

 We do not yet have good estimates of whether Pilot participation affects clinical outcomes, as 

we were unable to investigate Evaluation Question 4 (“Clinical Outcomes”) comprehensively in this 

report, owing to lack of data regarding most clinical outcomes we aim to evaluate. The one outcome we 
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were able to evaluate, low birth weight, did reveal a point estimate in favor of Pilot services, but it was 

not statistically significant, with wide confidence intervals owing to relatively few events. Subsequent 

evaluation reporting will shed more light on the impact of Pilot participation on clinical outcomes. 

 Regarding Evaluation Question 5 (“Healthcare Utilization”) analyses, we found that Pilot 

enrollment tends to occur during a period of rising risk for adverse healthcare utilization. We also found 

strong evidence that Pilot participation was associated with decreased emergency department 

utilization over a 12-month period after Pilot enrollment, relative to what would have occurred in the 

absence of the Pilots (reduction of 6 emergency department visits per 1000 beneficiary-months, p < 

.0001). This was apparent both overall and for all Pilot eligibility categories. Further, we estimated that 

the impact of Pilot participation on emergency department visits was greater at 12 months than at 6 

months (difference in outcomes at 12 vs. 6 months: -0.022, 95%CI -0.032 to -0.013, p <.0001). In other 

words, Pilot participation reduced emergency department visits by 22 more visits per 1000 beneficiary-

months at 12 months than it did at 6 months.  

 The pattern regarding the impact of Pilot services on inpatient admissions was more 

heterogenous. Overall, over the 12-month period following Pilot enrollment, we estimated that Pilot 

participation was associated with a non-statistically significant reduction in inpatient admissions (0.8 

fewer admissions per 1000 beneficiary-months, p = 0.07). However, estimates varied meaningfully 

across Pilot eligibility categories. We estimated a larger and statistically significant reduction in inpatient 

admissions for non-pregnant adults (2 fewer admissions per 1000 beneficiary-months, p < 0.001), while 

estimates for pregnant individuals and children aged 0 to 20 were similar to the overall estimates and 

not statistically significant. We also estimated an increase in inpatient admissions for children aged 0 to 

3 (4 more admissions per 1000 beneficiary-months, p = 0.04). This heterogeneity will be investigated 

further in subsequent reports.  

 We did not observe a change in outpatient utilization attributable to Pilot participation. 

Similarly, we did not observe a change for specific outpatient utilization regarding prenatal and 

postpartum care. 

 For Evaluation Question 6 (“Cost of Care”) analyses, over the 12-month period following Pilot 

enrollment, we observed significantly lower healthcare expenditures attributable to Pilot participation in 

both interrupted time series and difference-in-differences analysis, relative to what would have 

occurred in the absence of the Pilots. The decrease was approximately $85 per beneficiary per month 

(95%CI: $-122 to $-48). As these are individual-level estimates, they include the cost of direct Pilot 
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services (which are included in Medicaid encounters), but do not include HOP spending that did not 

generate an encounter invoice (e.g., spending that was not for a specific service or individual, such as 

capacity building spending). Further, we estimated that the impact of Pilot participation on per 

beneficiary cost of care was greater at 12 months than at 6 months (difference in outcomes at 12 vs. 6 

months: -$566, 95%CI -$1016 to -$115, p = .01). 

 For the outcomes of social risk, emergency department visits, and healthcare spending, we 

found negative trends over time in the period of Pilot participation. This implies greater benefits for Pilot 

participation at longer times from enrollment (e.g., 12 months rather than 6 months). These trends 

should not necessarily be extrapolated beyond the time period studied (12 months following Pilot 

enrollment for this interim evaluation report). Nevertheless, it does support allowing participants who 

meet eligibility criteria and feel they are benefiting from Pilot services to continue to receive them for 

periods longer than 6 months. 

 Overall, the findings of this report support the underlying rationale of the Pilots, which is that 

addressing social risk factors can lead to improvements in healthcare utilization and cost. Although there 

are analyses yet to conduct and evidence is limited in some areas, the results to date are largely 

positive. Of course, there are important limitations to keep in mind when interpreting these analyses. 

The most important limitation is that receipt of services was not randomly assigned. Aspects of a 

participant’s clinical or social situation could have influenced both what type of service they received for 

their need and the likelihood that such a need would resolve or that utilization would improve. 

However, the analyses in this report used several approaches to mitigate these potential biases—

particularly regression adjustment (to help account for measured confounding), the use of data both 

before and after Pilot participation (to help account for time-fixed unmeasured confounding), and the 

use of a contemporaneous comparison group for many outcomes (to help account for time-varying 

confounding related to ‘secular trends’ or other factors that affect Medicaid beneficiaries separately 

from Pilot participation). A second limitation relates to data availability. Data lag or data entry errors 

could lead to erroneous estimates, but we have little reason to expect this to be differential across the 

groups being compared. Moreover, this interim report does not include data on some Pilot spending 

(specifically, spending not associated with direct service provision), which will be included in the 

summative evaluation. Finally, this report does not evaluate the separate direct-to-consumer ‘expedited 

enrollment’ fruit and vegetable prescription offered alongside the ‘standard’ Pilot services, owing to 

data limitations.  
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Plans in Subsequent Evaluation Periods 

The below sections describe plans to help answer evaluation questions in subsequent evaluation 
periods. 

For all evaluation questions, additional HOP services and any expansion of the populations to whom 
HOP services are offered will be included in the summative evaluation. 

Evaluation Question 1 
(“Effective Delivery of Pilot Services”) 

We will continue to monitor enrollment, delivery of Pilot services, and spending on Pilot services. To do 

this, we will conduct network analyses examining the interrelationship between PHPs, NLs, and HSOs 

and we will conduct qualitative interviews with diverse HOP roles within PHPs, NLs, and HSOs. 

 

Evaluation Question 2  
(“Increased Rates of Social Risk Factor Screening and Connection to Appropriate Services”) 

We will continue to compare rates of screening for health-related social needs between Medicaid 

beneficiaries in Pilot and non-Pilot regions. We will also work to identify sources of data that will let us 

compare differences, if any, in use of services to address health-related social needs between Medicaid 

beneficiaries in Pilot and non-Pilot regions. 

 

Evaluation Question 3 
(“Improved Social Risk Factors”) 

We will conduct analyses examining the effect of Pilot participation on changes in health-related social 

needs over longer timeframes than were examined in this report. We will also conduct analyses 

comparing the effectiveness of different types of interventions (e.g., food subsidies versus meal 

delivery) for improving health-related social needs over longer time frames than were examined in this 

report. We will further attempt to incorporate the direct-to-consumer ‘expedited enrollment’ program 

into analyses. 

 

Evaluation Question 4 
(“Clinical Outcomes”) 
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Using longitudinal survey data, we will conduct analyses examining the effect of Pilot participation on 

changes in clinical outcomes (as detailed in the evaluation design). We will also conduct analyses 

comparing the effectiveness of different types of interventions (e.g., food subsidies versus meal 

delivery) for improving clinical outcomes. We will further attempt to incorporate the direct-to-consumer 

‘expedited enrollment’ program into analyses. 

 

Evaluation Question 5 
(“Healthcare Utilization”) 

We will continue to conduct analyses examining the effect of Pilot participation on changes in 

healthcare utilization (as detailed in the evaluation design). We will also conduct analyses comparing the 

effectiveness of different types of interventions (e.g., food subsidies versus meal delivery) for improving 

healthcare utilization. We will further attempt to incorporate the direct-to-consumer ‘expedited 

enrollment’ program into analyses. 

 

Evaluation Question 6 
(“Cost of Care”) 

We will continue to conduct analyses examining the effect of Pilot participation on changes in 

healthcare costs (as detailed in the evaluation design). We will also conduct analyses comparing the 

effectiveness of different types of interventions (e.g., food subsidies versus meal delivery) for improving 

healthcare costs. We will further attempt to incorporate the direct-to-consumer ‘expedited enrollment’ 

program into analyses. 
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Interpretations, Policy Implications, and Interactions with Other State 
Initiatives  
 

Interpretations 

We offer the following interpretations to integrate the findings of this interim evaluation report. 

 First, the successful operation of the Pilots is a major achievement. Network Lead procurement 

and initial implementation of the program occurred during the COVID-19 Public Health Emergency. The 

Healthy Opportunities Pilots are a complex program involving multi-sector collaboration between 

healthcare providers, payors, care management entities, Network Lead organizations, and Human 

Services Organizations. To be successful, this approach required substantial infrastructure development, 

capacity building activities, and ongoing efforts to ensure a robust network of services are available for 

beneficiaries. Infrastructure that needed to be established included the development of shared 

information, data, and referral technology platforms (such as NCCARE360); the legal and regulatory 

agreements necessary for the state of North Carolina, PHPs, NLs, HSOs, and healthcare organizations to 

collaborate; integrating HSOs into the healthcare ecosystem; and the interpersonal work of making 

these complex, multi-sector relationships effective and efficient. Moreover, these efforts needed to be 

sustained over time. Such an undertaking is quite extensive, and it is a notable success that this has 

been accomplished. 

 Second, efforts to increase Pilot enrollment have borne fruit. In the first Rapid Cycle 

Assessment, the ability to address some questions of interest was hindered by the number of individuals 

enrolled in the Pilots. Although there are still some evaluation questions for which greater numbers of 

beneficiaries would permit more precise answers, there has overall been a noticeable uptick in both the 

cumulative number of those enrolled in the Pilots and the duration of their Pilots enrollment, which has 

facilitated evaluation efforts. 

 Third, screening for health-related social needs is greater in Pilot regions than non-Pilot regions. 

However, screening still needs to expanded further to reach all Medicaid beneficiaries in Standard Plans; 

there is room for improvement in both Pilot and non-Pilot regions. North Carolina’s efforts to improve 

screening, including the application of financial withholds related to health-related social needs 

screening, should help with this. 

 Fourth, Pilot participation seems to be having a clear impact on health-related social needs. 

Since the Driver Diagram that underlies the Pilots emphasizes the importance of addressing social needs 
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to improve health, healthcare utilization, and healthcare spending, establishing the impact of Pilot 

participation on health-related social needs is an important step in understanding the Pilots’ impact. The 

pattern observed is overall one that was hypothesized—high (and rising) needs around the time of 

enrollment, with decline as participation continues. We did find evidence that IPV and/or toxic stress 

needs decreased with Pilot participation for the subgroup of pregnant individuals, but we did not find 

significant differences for Pilot participants overall or for other subgroups. Interpreting these findings 

requires caution, however, as IPV services were added only in April 2023 (late in this evaluation period) 

and the low number of individuals reporting these needs means estimates are imprecise. 

 Fifth, we do not yet have a good understanding of whether Pilot participation affects clinical 

outcomes. This will require further investigation in subsequent evaluation reporting. 

 Sixth, Pilot participation appears to be having an impact on adverse healthcare utilization—

particularly emergency department visits. Emergency department utilization was high around the time 

of Pilot enrollment, and we estimated that enrolling in the Pilots led to a decreasing utilization trend 

over a 12-month follow-up period. A similar pattern was seen for inpatient admissions overall, although 

the estimated decrease in inpatient admissions overtime was not statistically significant. However, there 

was more heterogeneity across eligibility subgroups for inpatient admissions than for emergency 

department visits. 

 Seventh, we have seen little impact of the Pilots on outpatient utilization. Changes in outpatient 

utilization are difficult to interpret, as outpatient utilization can reflect either poor health or use of 

preventive services for effective chronic disease management, unlike emergency department utilization 

which typically reflects poor health. The impact, if any, of Pilot participation on outpatient utilization will 

require further investigation in subsequent evaluation reporting. 

 Eighth, we did observe lower healthcare spending attributable to Pilot participation, considering 

both medical care and the cost of invoiced Pilot services. This supports the overall idea that 

improvements in health-related social needs could reduce healthcare spending by improving health.  

 

Policy Implications 
 

There are several key policy implications of the Pilots to date. First, the structure of service delivery used 

in the Pilots is feasible, reaches those in need, and appears to be functioning as intended. Second, the 

array of services available seems to be having an impact on reducing health-related social needs for Pilot 
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participants. Third, Pilot services seem to be having an impact on adverse healthcare utilization 

(particularly emergency department visits) and healthcare spending. Overall, this supports continuing 

the Pilots, perhaps with expansion to other areas of North Carolina, in order to better pursue the state 

of North Carolina’s goal of improving health for those experiencing health-related social needs across 

the entire state.  

 

Interactions with Other State Initiatives 
 

At this stage, the focus of evaluation has been on the performance of the Pilots, and thus we have not 

yet assessed how the Pilots integrate with other state initiatives, which are subject to separate 

evaluation reports. The summative report will assess these interactions in detail. 
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Lessons Learned and Recommendations   

Lessons learned from this Interim Evaluation suggest several recommendations for the Healthy 

Opportunities Pilots activities going forward. These are: 

 

1. Maintain Efforts to Screen, Enroll, and Deliver Healthy Opportunities Pilots Services to 

Medicaid Beneficiaries. Compared with the prior evaluation report, screening and enrollment is 

substantially greater, and delivery of services to those enrolled is higher as well. Thus, efforts 

taken to improve these numbers appear to have been successful. Maintaining these efforts is 

likely beneficial for both Medicaid beneficiaries and the purposes of evaluation. If Medicaid 

beneficiaries who could benefit from Pilot services are not enrolled, it could leave them in 

need. In addition, as Pilot enrollment is linked to decreasing healthcare costs, greater 

enrollment could lead to increasing Medicaid costs savings.  Moreover, greater enrollment 

would also help increase the power of evaluation activities, and permit evaluation of a broader 

set of questions. This is particularly important for detecting differences in response to services 

across groups, and for more in-depth analysis of groups that are of interest to the state of 

North Carolina, but are less common among Pilot participants—such as pregnant individuals. 

Without adequate numbers of individuals from categories of interest, there will be substantial 

uncertainty in any conclusions drawn from evaluation activities. Given the overall rate of 

screening of Medicaid beneficiaries in Pilot regions, there may yet be substantial numbers of 

individuals who could enroll in the Pilots. 

2. Do Not Limit Service Duration. For most areas where Pilot services appear to be improving 

outcomes (e.g., health-related social needs, adverse healthcare utilization, and healthcare 

spending), we found that longer periods of time after Pilot enrollment were expected to result 

in better outcomes. Within the inherent limitations of this evaluation and the duration of time 

studied, the evidence to date is consistent with allowing Pilot participants to receive services if 

they feel they are benefiting from them. Consistent engagement with care management can 

repeatedly assess if there is a continued need for services. Of course, if participants feel they 

no longer need services, there is no reason to continue. However, routinely ending services at a 

particular cut-off (e.g., after 6 months) may decrease the overall impact of the Pilots. Analyses 

in subsequent reporting periods will also help to further elucidate this relationship.  
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3. Understand the Relationship between Pilot Services and Social Needs. The key focus of the 

Healthy Opportunities Pilots is to address health-related social needs to improve health. How 

to operationalize ‘addressing’ health-related social needs is complex, however. Though 

resolution of a need (defined as no longer reporting a previously reported need) is likely to be 

beneficial, it is also important to recognize that needs could get worse in the absence of the 

Pilots, and thus services may be beneficial even if individuals do not report a need as fully 

resolved. Indeed, our interrupted time series estimates did suggest that much of the difference 

between the probability of needs experienced by Pilot participants and what we estimate 

would have happened in the absence of the Pilots was driven by worsening needs in the 

counterfactual condition. Thus, assessment of whether Pilot services are ‘addressing’ needs 

should attend to the nuance of the situation Pilot participants experience.  

4. Expansion of Pilot Services to Other Regions of North Carolina is Reasonable. Although this is 

only an interim evaluation, there are clear signals that key features of the Healthy 

Opportunities Pilots are working as intended. Screening for social needs is greater in Pilot 

regions than non-Pilot regions. The HOP approach to service delivery has established an 

extensive network of HSOs, delivering services at scale to over 10,000 individuals. We estimate 

that these services reduce social needs, improve adverse healthcare utilization relative to what 

would have been experienced in the absence of the program, and reduce healthcare spending. 

Therefore, offering Pilot services in additional parts of the state, assuming similar operating 

conditions can be established, is well-supported by the available data.   
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Attachments   
CMS Approved Evaluation Design 
 

Please see separate PDF of the CMS Approved Pilot Evaluation Design 

 

  

https://www.medicaid.gov/sites/default/files/Medicaid-CHIP-Program-Information/By-Topics/Waivers/1115/downloads/nc/Medicaid-Reform/nc-medicaid-reform-eval-des-appv-ltr-20190815.pdf
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Healthy Opportunities Pilots Fee Schedule 
 

Please see separate PDF of the Healthy Opportunities Pilots Fee Schedule 

  

https://www.ncdhhs.gov/healthy-opportunities-pilot-fee-schedule-and-service-definitions/open
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Appendices 
 

Table A1: New Enrollment by Month & Region 
  Access East CCLCF Impact Health Grand Total 
2022                  725         880                        666               2,271  

March*                      --             --                            --                     19  
April                    20           22                          13                     55  
May                    44           33                          34                   111  
June                    82           68                          58                   208  
July                    66           73                          53                   192  
August                    96         126                          93                   315  
September                    85         141                          90                   316  
October                  107         111                        106                   324  
November                  117         132                        114                   363  
December                  100         168                        100                   368  

2023              2,857     4,255                    3,728             10,840  
January                    99         202                        135                   436  
February                  132         213                        195                   540  
March                  158         354                        283                   795  
April                  211         365                        247                   823  
May                  219         553                        341               1,113  
June                  293         597                        374               1,264  
July                  412         489                        304               1,205  
August                  454         462                        484               1,400  
September                  305         347                        469               1,121  
October                  331         418                        513               1,262  
November                  243         255                        383                   881  

Grand Total              3,582     5,135                    4,394             13,111 
*counts for specific PHPs suppressed for low cell counts in March 2022 
Notes: 160 participants missing region information excluded. Statistics later in 2023 may be affected by data 
lag. 
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Figure A1: New Enrollees per Month by Region 
Figure A1 Legend: Number of new Pilot Enrollees per month, overall and by Region. Note that months later in 2023 may be 
affected by data lag. 
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Figure A2: New Enrollees per Month by Eligibility Category 

Figure A2 Legend: Number of new Pilot Enrollees per month, overall and by eligibility category. Note that months later in 2023 
may be affected by data lag. 
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Figure A3: New Enrollees per Month by Prepaid Health Plan 
Figure A3 Legend: Number of new Pilot Enrollees per month, overall and by Prepaid Health Plan. Note that months later in 2023 
may be affected by data lag. 
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Figure A4: Needs Identified per Month 

Figure A4 Legend: Number of needs identified per month, overall and by need type. Note that months later in 2023 may be 
affected by data lag. 

 
 

 


	Executive Summary
	General Background Information
	HOP Program Overview: Buying Health with Regional Collaboration

	Figure 1: Pilot Regions (Source: NCDHHS)
	Figure 2: Roles of Entities in the Pilots (Source: NCDHHS)
	HOP Implementation Timeline & Services Domains

	Figure 3: Example Pilot Services (Source: NCDHHS)
	Populations Served: Health Needs & Social Risk Factors

	Table 1: Physical/Behavioral Health Needs-Based Criteria at time of HOP Approval
	Table 2: Social Risk Factors at time of HOP Approval
	Member Participation: Screening & Care Management

	Figure 6: Entry into the Pilots (Source: NCDHHS)
	Figure 7: Driver Diagram
	Evaluation Questions and Hypotheses
	Methodology
	Evaluation Design
	Target and Comparison Populations
	Evaluation Period
	Evaluation Measures

	Table 3: Measures Used in Interim Evaluation Report
	Data Sources
	Analytic Methods

	Methodological Limitations
	Results
	Evaluation Question 1
	HOP Participants


	Figure 8: HOP Beneficiaries
	Enrollment Measures

	Table 4: Enrollment by Region
	Table 1: Enrollment by Prepaid Health Plan (PHP)
	Table 2: Enrollment by Pilot Eligibility Category
	Demographic Comparisons of Pilot Participants and Medicaid Beneficiaries in Pilot Regions

	Table 7: Pilot Enrollment Rate by Region
	Table 8: Age by Region*
	Table 9: Demographics for HOP Participants and Medicaid Beneficiaries in Non-HOP Regions Who Report a Social Risk
	Social Needs Assessment and Needs Identified
	Participants Served and Services Invoiced

	Figure 9: Percentage of Enrollees Who Received at least one Pilot Service by Days Since Enrollment
	Payments
	Retention and End of Enrollment
	Evaluation Question 2
	Evaluation Question 3
	Total Needs


	Figure 10: Interrupted Time Series Analysis of Total Needs
	Specific Needs

	Figure 11: Estimated Probability of Specific Needs with and without HOP
	Food Needs
	Housing Needs
	Transportation Needs
	Toxic Stress and IPV Needs
	Evaluation Question 4
	Low Birth Weight

	Evaluation Question 5
	Healthcare Utilization Measures


	Figure 12: Difference-in-Differences Analysis of Emergency Department Visits
	Figure 13: Difference-in-Differences Analysis of Inpatient Admissions
	Figure 14: Difference-in-Differences Analysis of Outpatient Visits
	Evaluation Question 6
	Total Cost of Care


	Figure 15: Difference-in-Differences Analysis of Monthly Cost of Care
	Conclusions
	Plans in Subsequent Evaluation Periods
	Evaluation Question 1
	Evaluation Question 2
	Evaluation Question 3
	Evaluation Question 4
	Evaluation Question 5
	Evaluation Question 6

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

	Lessons Learned and Recommendations
	References
	Attachments
	CMS Approved Evaluation Design
	Healthy Opportunities Pilots Fee Schedule

	Appendices
	Table A1: New Enrollment by Month & Region
	Figure A1: New Enrollees per Month by Region
	Figure A2: New Enrollees per Month by Eligibility Category
	Figure A3: New Enrollees per Month by Prepaid Health Plan
	Figure A4: Needs Identified per Month

