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1 Executive Summary  
Milliman has been retained by the New York Health Foundation to study the association between primary care and 

preventive services and a set of healthcare cost and utilization outcomes for the commercially insured populations in 

New York state. This report summarizes the study findings on the association between primary care and preventive 

services utilization and total cost of care as well as several high-cost healthcare services, both within the same year 

and into the following year.  

This study drew upon health insurance claims data from Milliman’s Consolidated Health Cost Guidelines™ Sources 

Database (CHSD) and the Merative MarketScan® Commercial Research Database (MarketScan®), including 

approximately 1.90 million commercially insured individuals in New York State for 2022 and 2023. Primary care and 

preventive services utilization was measured using relative value units (RVUs) rather than visit counts, as RVUs more 

accurately reflect the resources used for a patient’s care. For example, while the average PC visit in the study 

population generates approximately 3.26 RVUs, the range spans from near 0 to as high as 279 RVUs1. 

The analyses were carried out in two steps. First, econometric models were used to estimate the association 

between primary care and preventive services RVUs (hereafter PC Units) and cost and utilization outcomes at the 

individual level. It is important to note that associations are not to be interpreted as causal relationships.  

Accounting for differences in geographic variation, plan design, and baseline morbidity, the study shows that for 

individuals in the highest and medium-to-high risk groups—both in the current year and the following year—higher PC 

Units are associated with lower total cost of care, up to an optimal level. For lower-risk individuals, the patterns are 

not consistent across risk groups or across years. Overall, the findings suggest it may be possible to identify people 

who are more likely to benefit from additional primary care and preventive services. Highlights from econometric 

modeling include:  

• Highest-risk individuals (risk score2 > 5; about 6.2% of the study population and 52.3% of total costs): PC 

Units are associated with lower total cost both within a year and into the following year. The magnitude of 

this negative association is larger in the following year (–$164 per member per year, or PMPY) than in the 

current year (–$33 to –$55 PMPY). 

• Medium-to-high-risk individuals (risk scores 1.5–5.0; about 17.8% of the study population and 29.2% of total 

costs): PC Units are associated with lower total cost both within a year and in the following year. The 

magnitude of this negative association is greater in the current year (–$91 to –$25 PMPY) than in the 

following year (–$40 to –$8 PMPY). 

• Low-to-medium-risk individuals (risk scores 0.25–1.5; about 41.2% of the study population and 16.3% of 

total costs): PC Units are associated with higher total cost (+$26 to +$185 PMPY) within a year and lower 

total cost (–$17 to –$8 PMPY) in the following year. 

• Lowest-risk individuals (risk score ≤ 0.25; about 34.8% of the study population and 2.2% of total costs): PC 

Units are associated with lower total cost (–$29 PMPY) within a year and higher total cost (+$25 PMPY) in 

the following year. 

• Further explorations on the relationship between PC Units and ED visits and hospital admissions revealed 

additional insights into the complex interplay between primary care and preventive services and other 

modes of healthcare utilization. The patterns are discussed in greater detail in Section 4.2, which may help 

to inform future studies.   

In the next step, individual-level cost simulations were conducted and extrapolated to the state commercially insured 

population of 9.51 million. The cost simulations were carried out in two scenarios and focused on individuals in the 

 

1 Because RVUs are service-based, this variation reflects differences in intensity and mix of services delivered. 

2 Risk scores are widely used in health insurance and health services research. In general terms, risk scores measure the relative health status of an 

individual using healthcare claims data and are centered around 1.0. An individual with a 1.0 risk score is expected to incur the average cost of a 
population. An individual with a risk score of 1.5 is expected to incur 1.5 times, and so on. The risk scores used in this study were from the Milliman 
Advanced Risk Adjusters (MARA). Further details are available later in the report. 



 

 

highest and medium-to-highest risk groups where the modeled associations were negative in both years. In the 

extrapolation calculations, the study assumed the 2023 New York State commercial health insurance population 

age/gender and geographic distribution. Because this observational, claims-based study modeled associations rather 

than causation, the individual-level simulations and state-level extrapolations should be interpreted as illustrative cost 

ranges under stated assumptions. 

• In a scenario where individuals in the highest and medium-to-highest risk groups receive one additional PC 

visit with the average PC Units for their respective risk groups, total cost of care is estimated to be lower by 

$14.5 PMPY within a year and $41.1 PMPY in the following year under the scenario assumptions. This 

corresponds to an implied state-level total cost reduction of approximately $137.7 million within a year and 

$390.6 million in the following year. 

• In a scenario where these individuals receive up to two additional PC visits with the average PC Units of 

their respective risk groups, total cost of care is estimated to be lower by $26.1 PMPY within a year and 

$79.2 PMPY in the following year under the scenario assumptions. This corresponds to an implied state-

level total cost reduction of approximately $248.8 million within a year and $753.4 million in the following 

year. 

Even with controls for morbidity risk, geography, and plan design, unmeasured factors (such as health-seeking 

behavior, access barriers, and provider practice patterns) may influence both primary care use and total cost. More 

rigorous causal designs and longitudinal analyses would be needed to estimate the savings attributable to changes in 

primary care utilization. 

2 Data 
The analysis utilizes two primary datasets. The first, CHSD, which stands for Consolidated Heath Cost Guidelines™ 

Sources Database3, is a proprietary, longitudinal claims and enrollment database developed by Milliman that includes 

over 90 million unique individuals annually.  The second, MarketScan4, is also proprietary, and includes longitudinal 

claims and specialty data for over 273 million unique individuals.   

The data sample was limited to individuals with both commercial medical and pharmacy benefits. Members who had 

at least nine months of continuous enrollment in 2023 were selected. This decision reflects a balance between claims 

data completeness and the need to include enough newborns for whom primary care and preventive services are 

particularly critical: 

• 2023 was chosen because it represents the first full year in which healthcare utilization patterns had largely 

stabilized following the COVID-19 pandemic. Earlier years exhibited irregularities in access and service use, 

making 2023 a more methodologically reliable period for assessing primary care and preventive services’ impact. 

• The nine-month threshold ensures sufficient data to credibly capture healthcare utilization and cost, while 

still allowing inclusion of infants and other members with partial-year enrollment. This is especially important for 

capturing well-child visits and immunizations for newborns. 

The final study population included a total of 1,924,594 unique individuals Table 1 provides the summary and 

descriptive statistics of the study population. 

 

3 See https://us.milliman.com/en/health/life-sciences/data-assets. 

4 See https://www.merative.com/documents/merative-marketscan-research-databases. 

https://us.milliman.com/en/health/life-sciences/data-assets
https://www.merative.com/documents/merative-marketscan-research-databases


 

 

TABLE 1: STUDY POPULATION DESCRIPTIVE STATISTICS FOR CONCURRENT MODEL 

 
Mean (Standard Deviation) 

UNIQUE INDIVIDUALS 1,924,594  
AGE 34.94 (17.71) 

% FEMALE 51.10% 

MARA CXCONCURRENT RISK SCORE 1.45 (3.50) 

2023 TOTAL ALLOWED AMOUNT, ANNUALIZED  $8,135 (31,328) 

    PHARMACY $2,215 (13,029) 

    INPATIENT  $1,276 (16,077) 

   OUTPATIENT $1,873 (13,295) 

   PROFESSIONAL $2,409 (9,560) 

     - PRIMARY CARE $463 (711) 

     - OTHER PROFESSIONAL $1,947(9,447) 

   EMERGENCY DEPARTMENT $151 (834) 

   OTHER $211 (2,410) 

 

3 Methodology 

3.1 PRIMARY CARE AND PREVENTIVE SERVICES IDENTIFICATION – HCG 

For purposes of this study, primary care and preventive services include visits to primary care providers and 

preventive services, such as immunizations, well baby exams, physical exams, contraception, mammograms, 

colonoscopies, etc. We relied on the Milliman Health Cost Guidelines™5 (HCGs™), a classification methodology that 

assigns healthcare claims to clinically and operationally meaningful service categories. It is designed to support 

consistent measurement and comparison of healthcare utilization and spending across populations, benefit designs, 

and geographies. The methodology draws on standardized rules to group services—such as inpatient admissions, 

outpatient visits, diagnostics, procedures, and pharmacy claims—based on place of service, procedure codes, and 

diagnosis codes. The resulting categories enable longitudinal and cross-sectional analyses of cost and use patterns, 

and they are commonly used in statistical models, health services research, and financial reporting. The HCGs also 

incorporate Centers for Medicare and Medicaid Services (CMS)-aligned definitions for preventive services, supporting 

policy-relevant measurements, such as this study. 

TABLE 2: HCG CATEGORIES FOR PRIMARY CARE AND PREVENTIVE SERVICES IDENTIFICATION 

 

Professional Services: Office/Home Visits - PCP 
Professional Services:  Preventive - General 
Professional Services:  Preventive - Colonoscopy 
Professional Services:  Preventive - Mammography 
Professional Services:  Preventive - Lab 
Professional Services:  Preventive Immunizations 
Professional Services:  Preventive Well Baby Exams 
Professional Services:  Preventive Physical Exams 

3.2 PRIMARY CARE AND PREVENTIVE SERVICES UTILIZATION – TOTAL PC UNITS  

After identifying the primary care and preventive services claims using the HCG methodology, the Milliman 

GlobalRVU® 6 methodology was used to assign RVUs, a measure of resource utilization, to each primary care and 

preventive services visit. The individual-level total PC Units from primary care and preventive services was then 

summed up, the focal point of this study.  

 

5 See https://us.milliman.com/en/Products/Health-Cost-Guidelines-Grouper. v2025.1 was applied to the CHSD and MarketScan data. 
6 See https://www.milliman.com/en/Products/GlobalRVUs. v2024.1 of the GlobalRVU software tool was applied to the CHSD and MarketScan data 

https://us.milliman.com/en/Products/Health-Cost-Guidelines-Grouper
https://www.milliman.com/en/Products/GlobalRVUs


 

 

The Milliman GlobalRVU system is a comprehensive relative-value framework that assigns RVUs across the full 

spectrum of healthcare services, including physician, hospital, and prescription drug claims. It integrates components 

such as Medicare physician RVUs, Milliman's RBRVS for Hospitals™, and prescription drug RVUs based on average 

wholesale prices, adjusted for discounts and rebates. This unified system facilitates consistent analysis of healthcare 

resource utilization and costs across various service types and settings, supporting more informed decision making in 

health services research and policy development. 

Compared to pure visit counts, PC Units are intended to capture a more nuanced measure of primary care and 

preventive services utilization. While visit counts indicate the frequency of patient encounters, they do not account for 

the complexity or intensity of services provided. By contrast, RVUs reflect the relative resources required for different 

services, offering a standardized metric that encompasses both the volume and complexity of care. This approach 

allows for more accurate comparisons across providers and populations, particularly when assessing the relationship 

between primary care and preventive services utilization and healthcare outcomes. 

In the study population, an average primary care and preventive services visit uses approximately 3.26 PC Units.  

3.3 CONTROLLING FOR MORBIDITY – RISK ADJUSTMENT 

Individuals with more complex health conditions naturally require more healthcare services, including primary care 

and preventive services. Consequently, any observed relationship between primary care utilization and total cost of 

care may, at least in part, reflect underlying morbidity rather than the impact of primary care and preventive services 

itself. To isolate the specific association between primary care and preventive services and spending, risk adjustment 

was applied to account for morbidity-driven healthcare needs.  

When it comes to risk adjustment, there are two types of risk adjustment models to be considered—prospective and 

concurrent.  

• Prospective risk adjustment models predict an individual’s healthcare resource needs for the future year 

based on the current year's demographic and claims information and are often used to set payments in advance. 

A typical example is Medicare Advantage risk adjustment. In prospective models, systemic trends, such as aging 

and chronic conditions, drive most of the prediction because they are expected to persist. Acute conditions that 

are unlikely to continue, such as injuries or short-term illnesses, are predicted based on the average costs for 

individuals of the same age and gender. 

• Concurrent risk adjustment models, on the other hand, estimate healthcare resource needs within the same 

year using current demographic and claims data. They are well suited for real-time monitoring and evaluation of 

healthcare utilization relative to age, gender, and morbidity. Unlike prospective models, concurrent models fully 

capture the impact of both chronic and acute conditions as they occur, meaning that acute events have a much 

stronger influence on concurrent risk scores. 

In either model, a risk score of 1.0 represents average health status and average actual (concurrent) or expected 

(prospective) healthcare resource use scores above or below 1.0 indicate better or worse health status and 

proportionally higher or lower actual or expected healthcare resource use. For example, a score of 1.1 reflects 10% 

higher actual/expected costs than average, while a score of 0.9 indicates 10% lower costs. 

Concurrent risk adjustment is chosen for this study because the objective is to evaluate primary care and preventive 

services spending and healthcare outcomes within the same year. Concurrent models provide a more accurate 

reflection of the actual morbidity and healthcare utilization patterns observed during the study period, allowing for a 

more precise assessment of the relationship between primary care and preventive service utilization and 

contemporaneous health outcomes and costs. 

Specifically, the Milliman Advanced Risk Adjusters (MARA)7 v4.21 CxConcurrent model was used. CxConcurrent is a 

concurrent risk adjustment model calibrated for commercial populations. Unlike prospective models, it incorporates 

diagnoses and pharmacy data from the same measurement period. This allows current-year pharmacy prescribing 

behavior to be captured without making assumptions about whether such patterns are appropriate or optimal. The 

 

7 See https://www.milliman.com/en/products/mara.  

https://www.milliman.com/en/products/mara


 

 

intent is not to evaluate or alter the behavior of other components of care but to adequately control for them so that 

the relationship between PC Units and total cost of care can be estimated more robustly and with reduced 

confounding. 

To examine variation in primary care and preventive services utilization and total cost of care across different 

morbidity levels, individuals were stratified into nine risk groups based on their MARA risk scores. These risk groups 

represent increasing levels of healthcare need, from very low (≤ 0.25) to extremely high (> 15.0). Table 3 summarizes 

the distribution of members across these risk groups in the study population. This grouping structure allows for a 

more granular analysis of how primary care resource use and cost outcomes differ across the morbidity continuum. 

TABLE 3: STUDY POPULATION DISTRIBUTION BY RISK GROUP 

RISK GROUP (RISK SCORE RANGE) % TOTAL STUDY POPULATION 

Risk Group 1: Risk Score <= 0.25 34.81% 

Risk Group 2: Risk Score (0.25, 0.5] 15.72% 

Risk Group 3: Risk Score (0.50, 1.0] 16.82% 

Risk Group 4: Risk Score (1.00, 1.50] 8.66% 

Risk Group 5: Risk Score (1.50, 3.00] 11.82% 

Risk Group 6: Risk Score (3.00, 5.00] 5.95% 

Risk Group 7: Risk Score (5.00, 8.00] 3.47% 

Risk Group 8: Risk Score (8.00, 15.0] 1.90% 

Risk Group 9: Risk Score >15.0 0.85% 

 

3.4 ADDRESSING NONLINEARITY   

Initial bivariate plots of PC Units against total cost of care, in aggregate or stratified by risk group, revealed highly 

nonlinear patterns. In several risk groups, the relationship appeared to exhibit marginally diminishing or accelerating 

returns depending on the level of primary care utilization. Figure 1 shows four plots—for the entire population, for the 

lowest risk group (Risk Group 1), for a moderate risk group (Risk Group 5), and for the highest risk group (Risk Group 

9).  

These patterns suggested that a simple linear specification would be insufficient to capture the underlying dynamics 

between primary care and preventive services use and spending. In response, the regression specification was 

expanded to include both polynomial terms of PC Units, up to the fourth power, and interaction terms between PC 

Units, PC Units polynomial terms, and risk group indicators. Polynomial terms allow for flexible modeling of curvature 

in the relationship, enabling the estimation of marginal effects that change across the PC Units distribution. 

Interaction terms between PC Units and risk groups further allow for testing whether the shape or strength of this 

relationship differs by baseline morbidity. Together, these design specifications support a more accurate estimation of 

how primary care and preventive services utilization relates to total cost of care, while accounting for nonlinearity and 

heterogeneity, i.e., different statistical and distributional properties, across the population. 



 

 

FIGURE 1:  PC UNITS VERSUS TOTAL COST (ALLOWED ANNUALIZED AMOUNT) PLOTS 

 

 

3.5 GENERALIZED LINEAR REGRESSION WITH LASSO REGULARIZATION 

To estimate the relationship between primary care and preventive services utilization and total cost of care, a 

generalized linear model (GLM) with Lasso regularization was used. The dependent variable was total annualized 

allowed cost, truncated at $250,000. Independent variables included MARA risk scores, risk groups, plan type 

indicators (HMO, PPO, HDHP), core-based statistical area (CBSA) indicators as proxies for geographic differences in 

socioeconomics and unit cost, PC Units and its polynomial terms, and interactions with risk groups.  

The GLM framework was selected due to its flexibility in handling the skewed8 and heteroscedastic9 nature of 

healthcare cost data. Lasso regularization was applied to address the high dimensionality of the model and to 

mitigate risks of overfitting and multicollinearity. By applying a penalty to the inclusion of variables, the Lasso 

technique shrinks less relevant coefficients toward zero, retaining only the most predictive terms. This enables the 

model to remain parsimonious10 while capturing nonlinear and interaction effects that are essential for accurately 

estimating cost relationships. 

To support statistical inference, the final set of variables selected by the Lasso-GLM model was re-estimated using 

ordinary least squares (OLS) regression. This approach allows for the reporting of standard errors and P-values for 

each retained variable, including the PC Units terms and their interactions with risk groups. Together, the modeling 

framework supports a rigorous evaluation of the independent association between primary care utilization and total 

cost of care. 

4 Results and Discussion 
The GLM model with Lasso regularization yields an R² of 63.8% for a dependent variable of total allowed amount 

truncated at $250,000.  In Table 4 we include the PC Units coefficients from the Year 1 model (the association 
 

8 Skewed distributions are not symmetrical, leaning to one side. 
9 Heteroscedasticity refers to the error terms in regression models not having constant variance.  
10 Parsimony refers to a regression model that effectively explains the data with the fewest possible variables while maintaining a good fit. 
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between primary care and preventive services utilization and total cost of care within the same year), and the Year 2 

model (the association between primary care and preventive services utilization in one year and total cost of care in 

the following year). All coefficients are statistically significant at 0.05 level. In modeling, certain coefficients were 

forced to have the same coefficients to improve the robustness of the estimates. 

TABLE 4: MODEL RESULTS – PC UNITS COEFFICIENTS 

VARIABLE YEAR 1 COEFF YEAR2 COEFF 

Risk Group 1 * PC UNITS -29.51455 25.1421 

Risk Group 1 * PC UNITS
2
 3.84506  

Risk Group 1 * PC UNITS
3
 -0.05815  

Risk Group 1 * PC UNITS
4
 0.00023  

Risk Group 2 * PC UNITS 26.04051 -17.0375 

Risk Group 2 * PC UNITS
2
 0.22153  

Risk Group 2 * PC UNITS
3
 -0.00049  

Risk Group 2 * PC UNITS
4
 

  

Risk Group 3 * PC UNITS 26.04051 -8.364 

Risk Group 3 * PC UNITS
2
 1.9923  

Risk Group 3 * PC UNITS
3
 -0.01754  

Risk Group 3 * PC UNITS
4
 0.00003  

Risk Group 4 * PC UNITS 184.88685 -8.364 

Risk Group 4 * PC UNITS
2
 -3.88677  

Risk Group 4 * PC UNITS
3
 0.03154  

Risk Group 4 * PC UNITS
4
 -0.00004  

Risk Group 5 * PC UNITS -24.69909 -8.481 

Risk Group 5 * PC UNITS
2
 1.79195  

Risk Group 5 * PC UNITS
3
 -0.00992  

Risk Group 5 * PC UNITS
4
 0.00002  

Risk Group 6 * PC UNITS -90.54591 -40.0172 

Risk Group 6 * PC UNITS
2
 2.73227  

Risk Group 6 * PC UNITS
3
 -0.00984  

Risk Group 6 * PC UNITS
4
 0.00001  

Risk Group 7 * PC UNITS -90.54591 -163.7729 

Risk Group 7 * PC UNITS
2
 -1.6701  

Risk Group 7 * PC UNITS
3
 0.01773  

Risk Group 7 * PC UNITS
4
 -0.00003  

Risk Group 8 * PC UNITS -32.92284 -163.7729 

Risk Group 8 * PC UNITS
2
 -0.23327  

Risk Group 8 * PC UNITS
3
 0.00043  

Risk Group 8 * PC UNITS
4
 

  

Risk Group 9 * PC UNITS -55.23227 -163.7729 

Risk Group 9 * PC UNITS
2
 0.6218  

Risk Group 9 * PC UNITS
3
 -0.00449  

Risk Group 9 * PC UNITS
4
 0.00001  

*Note: Blanks are statistically insignificant. 



 

 

 

4.1 NONLINEAR IMPACT OF PRIMARY CARE AND PREVENTIVE SERVICES 

By incorporating PC Units and their polynomial terms stratified by risk group, the model captures complex cost 

dynamics that linear models may not adequately represent. 

In the Year 1 model, the significance of higher-order terms across most risk strata supports the use of polynomial 

interaction structures. This indicates that the impact of primary care and preventive services on costs is not uniform; it 

varies in direction, magnitude based on a patient's risk level. In the Year 2 model, the higher-order terms were not 

providing statistically significant explanation powers.  

Nonlinear relationships indicate that there are local (or perhaps global) minima beyond which the relationships 

between two variables would invert. In the relationship between PC Units and total cost of care, the existence of local 

or global minima means that it is possible to locate a “sweet spot”, such that before reaching this point, additional PC 

Units continues to negatively associate with total cost, but perhaps with a diminishing return; after reaching this point, 

additional PC Units would become positively associated with total cost.  

These findings highlight the importance of tailored primary care strategies to enhance cost-effectiveness and health 

outcome – more is not necessarily better; data-driven approaches can help to identify those individuals who are likely 

to benefit from more primary care and preventive services.  

• Risk Group 1 (risk score ≤ 0.25) is the lowest risk group that includes roughly 35.2% of the study population. 

There is a meaningful negative linear coefficient for PC Units (-29.49), indicating each additional unit of PC Units 

is associated with a $29.49 reduction in total cost of care within the same year, holding all other factors constant. 

Despite limited healthcare needs, individuals in this group might benefit from low-touch PC services—health and 

wellness education, wellness visits through telemedicine if applicable, routine screening, and vaccinations—that 

help avoid unnecessary downstream spending. The higher-order terms, while small in magnitude, are statistically 

significant and reinforce a pattern of diminishing returns.  

• Risk Groups 2 through 4 (risk score 0.25 through 1.50) includes roughly 40.8% of the study population. The 

model has non-negative first-order (linear) coefficients, but those should not be interpreted as causal—higher 

costs may reflect underlying conditions that prompted more primary care, not the other way around. These 

patterns may reflect care activation, diagnostic workups, or condition management. Further analysis—such as 

identifying the conditions treated and examining outcomes in future years—may help to clarify whether early 

increases in cost represent effective investment or signal risk for continued spending. 

• Risk Group 5 and above (risk score >1.50) include roughly 24% of the study population. The model indicates 

that increased primary care and preventive services utilization is associated with reduced total costs initially (the 

first-order coefficients range from -24.68 to -90.51). However, the positive coefficients on most of the second-

order terms indicate that this cost-reducing effect diminishes as utilization continues to increase, eventually 

leading to a plateau or even a slight increase in costs at very high levels of primary care use. This pattern reflects 

the concept of diminishing marginal returns, where each additional unit of primary care and preventive services 

provides less incremental benefit in terms of cost savings.  

These members may have multiple chronic conditions, polypharmacy, and frequent interactions with various 

healthcare providers across fragmented systems. Their complex needs may encompass medical, 

behavioral, and social dimensions, necessitating comprehensive care strategies. For this population, robust 

primary care models that emphasize continuous, coordinated, and comprehensive primary care and 

preventive services—such as patient-centered medical homes or integrated care management programs—

may be particularly beneficial. Further research is warranted to explore the specific components of primary 

care that most effectively contribute to cost reductions in this high-risk cohort.  

4.2 SAVINGS SIMULATION FOR THE HIGHEST AND MEDIUM-TO-HIGHEST RISK GROUPS, ASSUMING 

CAUSATIVE RELATIONSHIPS BETWEEN PC UNITS AND TOTAL COST 

The regression model results from Table 4 show that for individuals in Risk Groups 5 to 9, additional PC Units are 

associated with lower total costs in both the current year and the following year. Furthermore, the relationships 



 

 

between PC Units and total cost are nonlinear. These regression models established associations, but association is 

not causality. However, if the associations are causative, what financial impact one might expect to see if additional 

primary care and preventive services were provided to these individuals? To approach this, individual-level 

simulations were conducted. Two scenarios were considered - adding 1 PC visit and adding up to 2 primary care and 

preventive services. In each scenario, the individuals were given the average number of PC Units of their 

corresponding risk group. Many individuals in Risk Group 5 were found to be close to their local (or global) minima, 

such that adding 2 primary care and preventive services visits would result in increased total cost. As such, in the 

second scenario of the simulation, they were given 1 additional primary care and preventive services visit whereas 

Risk Groups 6 and higher were given 2 additional primary care and preventive services visits.  

After conducting the individual simulations, additional calculations were done to extrapolate the results to the state 

level using the 2022 New York State age/gender and Metropolitan Statistical Area (MSA) distribution for the 

commercially insured population. The estimated savings are included in Tables 5a and 5b below.  

TABLE 5A: SCENARIO 1 - ADDING 1 PC VISIT TO THE HIGHEST AND MEDIUM-TO HIGH-RISK GROUPS 

                  

        Simulation 

Risk Group 

Assumed 

Member 

Years* 

Annual 

PC 

Units 

Average 

PC 

Units 

per Visit 

Increase 

in PC 

Visit 

Estimated 

Savings 

PMPY 

Year 1 

Estimated 

Savings 

PMPY 

Year 2 

Estimated 

Savings Total 

Year 1 

Estimated 

Savings Total 

Year 2 

1: Risk Score <= 0.25 3,308,347 3.50 1.48 0 $0 $0 $0 $0 

2: Risk Score (0.25, 0.50] 1,502,170 9.63 2.89 0 $0 $0 $0 $0 

3: Risk Score (0.50, 1.00] 1,613,638 12.25 3.14 0 $0 $0 $0 $0 

4: Risk Score (1.00, 1.50] 827,326 13.99 3.29 0 $0 $0 $0 $0 

5: Risk Score (1.50, 3.00] 1,111,925 16.30 3.46 1 $0.99 $0.63 $9,388,676 $6,017,792 

6: Risk Score (3.00, 5.00] 563,222 18.88 3.58 1 $5.14 $4.53 $48,922,589 $43,094,500 

7: Risk Score (5.00, 8.00] 327,256 19.84 3.58 1 $4.30 $19.73 $40,898,188 $187,676,158 

8: Risk Score (8.00, 15.0] 177,657 22.39 3.67 1 $2.88 $11.22 $27,418,343 $106,724,121 

9: Risk Score >15.0 79,666 22.45 3.61 1 $1.17 $4.95 $11,090,901 $47,090,671 

Total 9,511,206 10.35 2.63   $14.48 $41.07 $137,718,698 $390,603,242 

*Source: Milliman Health Research Team 2022 Health Census, New York State Commercially Insured     

                  

TABLE 5B: SCENARIO 2 - ADDING UP TO 2 PC VISITS TO THE HIGHEST AND MEDIUM-TO HIGH-RISK GROUPS  

        Simulation 

Risk Group 

Assumed 

Member 

Years* 

Annual 

PC 

Units 

Average 

PC 

Units 

per Visit 

Increase 

in PC 

Visit 

Estimated 

Savings 

PMPY 

Year 1 

Estimated 

Savings 

PMPY 

Year 2 

Estimated 

Savings Total 

Year 1 

Estimated 

Savings Total 

Year 2 

1: Risk Score <= 0.25 3,308,347 3.50 1.48 0 $0 $0 $0 $0 

2: Risk Score (0.25, 0.50] 1,502,170 9.63 2.89 0 $0 $0 $0 $0 

3: Risk Score (0.50, 1.00] 1,613,638 12.25 3.14 0 $0 $0 $0 $0 

4: Risk Score (1.00, 1.50] 827,326 13.99 3.29 0 $0 $0 $0 $0 

5: Risk Score (1.50, 3.00] 1,111,925 16.30 3.46 1 $0.99 $0.63 $9,388,676 $6,017,792 

6: Risk Score (3.00, 5.00] 563,222 18.88 3.58 2 $7.88 $6.98 $74,970,083 $66,378,556 



 

 

Risk Group 

Assumed 

Member 

Years* 

Annual 

PC 

Units 

Average 

PC 

Units 

per Visit 

Increase 

in PC 

Visit 

Estimated 

Savings 

PMPY 

Year 1 

Estimated 

Savings 

PMPY 

Year 2 

Estimated 

Savings Total 

Year 1 

Estimated 

Savings Total 

Year 2 

7: Risk Score (5.00, 8.00] 327,256 19.84 3.58 2 $9.17 $39.26 $87,182,988 $373,430,445 

8: Risk Score (8.00, 15.0] 177,657 22.39 3.67 2 $5.87 $22.44 $55,810,153 $213,434,520 

9: Risk Score >15.0 79,666 22.45 3.61 2 $2.26 $9.90 $21,487,226 $94,181,341 

Total 9,511,206 10.35 2.63   $26.16 $79.22 $248,839,127 $753,442,654 

4.3 EXPLORATORY ANALYSES 

If primary care and preventive services are associated with lower total cost of care for some risk groups within the 

same year and in the following year, a natural question might be: what types of services are reduced in association 

with increased PC? To explore this, further modeling was conducted to analyze the association between primary care 

and preventive services utilization and ED visits, both avoidable and general types, and the association between 

primary care and preventive services utilization and hospital inpatient admissions, both avoidable and general types. 

Econometric models such as the generalized linear model and zero-inflated discrete models were used.  

Because avoidable ED and avoidable hospital inpatient admissions models did not converge, (perhaps due to the 

highly skewed distributions of avoidable ED and avoidable inpatient admissions), general ED and inpatient 

admissions were modeled instead. Within hospital inpatient admissions, models were further separated by the type of 

admissions – medical, surgical, and substance use disorders. Table 6 provides the direction of the coefficients 

associated with risk groupings and PC Units using plus and minus signs, for both Year 1 (association within the year) 

and Year 2 (association in the following year) models. A plus sign, representing a positive association, means 

increases in PC Units are associated with increases in a target utilization measure. A minus sign, representing a 

negative association, means that increases in PC Units are associated with decreases in a target utilization measure. 

There were instances where the association between PC Units and the target utilization measure was found to be 

statistically insignificant, meaning, changes in PC Units were not associated with changes in the target utilization 

measure. In Table 6, such instances are shown with blanks. 

TABLE 6: EXPLORATORY MODELING RESULTS – DIRECTION OF ASSOCIATION BETWEEN PC UNITS AND OTHER HEALTH SERVICES 

UTILIZATION  

  ED VISITS MEDICAL ADMISSIONS 
SURGICAL 

ADMISSIONS 

SUBSTANCE USE 
DISORDER 

ADMISSIONS 

  YEAR1  YEAR2 YEAR1  YEAR2 YEAR1  YEAR2 YEAR1  YEAR2 

Risk Group1 x PC UNITS - +             

Risk Group2 x PC UNITS -   - -   -   - 

Risk Group3 x PC UNITS -       -   -   

Risk Group4 x PC UNITS - - +   -   -   

Risk Group5 x PC UNITS -   -   -   -   

Risk Group6 x PC UNITS - + - - - - - - 

Risk Group7 x PC UNITS + + - - - - - - 

Risk Group8 x PC UNITS +   - - - - - - 

Risk Group9 x PC UNITS     + + - + - + 
*Note - Blanks represent insignificant associations           

The analysis of utilization outcomes indicates that the relationship between primary care and preventive services and 

subsequent healthcare use is highly variable across both morbidity tiers and outcome types. For lower- and medium-

risk individuals (Groups 1-5), higher primary care and preventive services utilization is generally associated with 

reductions in emergency department (ED) visits and inpatient admissions, suggesting that greater engagement with 

primary care may help stabilize routine medical needs and avert acute episodes. Negative associations with surgical 



 

 

and substance use disorder admissions in these groups point to a possible role for primary care in early detection, 

management, and preventive interventions that reduce downstream hospital use. 

For higher-risk groups, the pattern is more complex. In several of the highest morbidity categories (Risk Groups 6–9), 

associations with ED visits shift to positive, and medical or surgical admissions sometimes increase with greater 

primary care and preventive services use. This may reflect the uncovering of unmet needs, referrals for necessary 

inpatient or surgical care, or the reality that for very sick patients, primary care serves as a point of entry rather than a 

substitute for more intensive services. Notably, negative associations with SUD admissions persist in Groups 2–8 but 

turn positive in Group 9, consistent with primary care identifying and directing individuals with severe behavioral 

health and addiction needs into inpatient treatment. 

4.4 LIMITATIONS 

Several limitations with this analysis should be acknowledged. First, total costs were capped at $250,000, potentially 

dampening the full financial impact of the highest-cost outliers. Second, while the MARA risk adjuster accounts for 

observed clinical risk, unmeasured factors such as individual-level social determinants of health, provider contracting 

(such as patient-centered medical homes, accountable care organizations, and bundled payments), or provider 

practice patterns may still confound cost estimates. Third, the data used in this analysis may not fully represent the 

entire New York commercial market. Lastly, the analysis reflects a cross-sectional, two-year snapshot; longer-term 

cost trajectories or health outcomes are not captured. 

4.5 IMPLICATIONS FOR FUTURE RESEARCH 

The results suggest several directions for future work. Longitudinal modeling would allow evaluation of whether 

increased primary care utilization among mid- and high-risk individuals leads to sustained reductions in cost or 

morbidity. Incorporating social risk factors could refine understanding of where primary care has the greatest marginal 

benefit. Further exploration of provider-level variation in primary care effectiveness—especially within high-performing 

regions or systems—could inform best practices and guide implementation of risk-tiered primary care models. 

In sum, these findings underscore the importance of precision in primary care investment. While low-risk individuals 

benefit from basic, accessible services, the greatest returns appear in higher-risk populations, where proactive, 

coordinated care may reduce total cost. 

5 Caveats and Limitations 
This report has been prepared for the New York Health Foundation. The findings and conclusions contained in this 

report are subject to the following limitations and caveats. 

Data and information: The accuracy of the results and conclusions presented in this report is dependent on the 

accuracy and completeness of the Milliman CHSD and Merative MarketScan data. We conducted high-level 

reasonability checks and used the portion of the data that we deemed as having reasonably good quality. We have 

not audited or verified the data and have relied upon the information as provided. 

Assumptions: The analysis is based on certain assumptions detailed within the report. Changes in these assumptions 

or unforeseen events could lead to material differences in the results. Users of this report should consider these 

assumptions carefully. 

Projections and estimates: Any projections, simulations, or estimates contained in the report are forward-looking and 

are subject to inherent uncertainties. Some estimates apply a causal interpretation to adjusted associations from 

observational claims data; therefore, scenario results should be interpreted as illustrative under the stated 

assumptions, and actual results may vary significantly from projected outcomes. 

Regulatory and legal considerations: This report does not constitute legal advice or opinion.  

Use of report: This report should be considered as a whole; individual sections should not be taken out of context.  

Professional judgment: The conclusions and recommendations provided within this report are based on professional 

judgment and expertise. However, they should be considered as one of many factors in decision-making processes. 
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