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Estimating ACA risk transfer payments using

Pharmacy Risk Groupers and health 
benefit simulation model 
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The 2014 Final Payment Notice1 provides the risk adjustment 
methodology that will apply in states where the Department 
of Health and Human Services (HHS) is operating the risk 
adjustment program on behalf of the state. The methodology 
uses a concurrent model to predict the plan liability for services 
provided in a given year. The model is based on demographics 
(age, gender and federal poverty level (FPL) and diagnosis codes; 
age group (infant/child/adult); and plan metal level (bronze, 
silver, gold, platinum and catastrophic). The enrollee age/gender 
categories are mapped using the age and gender demographics 
of each enrollee and the relevant diagnoses are mapped into 
hierarchical condition categories (HCC). These categories are 
assigned weights that are additive to calculate the enrollee’s 
risk score.

Health plans need to estimate the anticipated risk score of their 
enrolled population as well as that of the enrolled members 
in the entire market (inside and outside of the exchanges) to 
estimate the transfer payments. The HHS regulation2 requires 
the expected transfer payments to be factored into the rate 
filing for the next year. Estimation of transfer payments is critical 
in the plan’s strategy on competitive pricing as well as meeting 
the regulatory requirements on financial reporting3. 

Since HCC risk scoring is based on medical diagnoses, projecting 
risk scores for a carrier with limited data poses a significant 
problem. In early April or May of the calendar year when the 
rates for the next year need to be filed, the plan has access 
to about three months of medical diagnosis data. Given the 
longer lag associated with medical data, the diagnosis codes 
available at that point are not adequately complete to calculate 
meaningful risk scores.

Optum proposes utilizing partial-year drug data and the 
Optum™ Symmetry® Pharmacy Risk Grouper (PRG)4® to estimate 
the HCC-based risk scores for a health plan in conjunction 
with the Optum proprietary Health Benefit Simulation Model 
(HBSM)5, the current enrollment distribution in the Exchange6, 
and rate relativities on and off the exchange market, to calculate 
the anticipated statewide risk score by metal tiers and rating 
areas. The plan risk score and the statewide risk score can then 
be plugged into the HHS risk adjustment transfer payment 
formula7 to estimate a plan’s risk transfer payment. 

As a byproduct of running the drug data through the 
Pharmacy Risk Grouper, the plan can get an early insight into 
the prevalence of certain chronic conditions in its enrolled 
population. This can be used in medical management of the 
high-risk patients.

The Affordable Care Act (ACA) establishes a permanent risk adjustment program to transfer funds from 
health insurance plans that enroll relatively lower-risk individuals to plans that enroll relatively higher-risk 
individuals in the small group and individual markets. This allows carriers of non-grandfathered individual 
and small group plans both inside and outside of the health benefit exchanges to operate on a level playing 
field with regard to the measured risk of the population they insure. 

1[45 CFR Parts 153, 155, 156, 157 and158] : Patient Protection and Affordable Care Act; Final Rule on HHS Notice of Benefit and Payment Parameters for 2014, Section III B.

2 [45 CFR Parts 144, 147, 150, 154 and 156]: Patient Protection and Affordable Care Act; Final Rule on Health Insurance Market Rules; Rate Review.

3 http://www.actuary.org/files/HPFRC_White_Paper_on_ACA_and_FR_final_062513.pdf : Financial Reporting Implications under ACA, a public policy paper by American 
Academy of Actuaries.
4 http://www.optum.com/providers/analytics/health-plan-analytics/symmetry/symmetry-pharmacy-risk-groups.html Pharmacy based risk grouper.
5 http://www.lewin.com/publications/publication/357/ HBSM model created by Lewin ( a subsidiary of Optum).
6 http://aspe.hhs.gov/health/reports/2014/MarketPlaceEnrollment/Feb2014/ib_2014feb_enrollment.pdf HEALTH INSURANCE MARKETPLACE: FEBRUARY ENROLLMENT REPORT  

For the period: October 1, 2013 – February 1, 2014. For outside exchange we use HBSM’s projections and price elasticity of rates to estimate enrollment by metal tiers.
7 Final Rule on HHS Notice of Benefit and Payment Parameters for 2014: Federal Register /Vol. 78, No. 47 /Monday, March 11, 2013 Rules and Regulations 15431.
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Challenges 
There are several challenges carriers in the individual and small-
group market will confront when estimating the risk adjustment 
transfer payment. These include:

• A plan may know information about their enrolled 
population as the year progresses but will not know the risk 
of the market in total. 

• Rate filings for the following year are due in April or May of 
the prior year, but an estimate of the risk transfer is to be 
included in the rate filing.

• The result of risk transfer for any given year is not known 
until June of the following year. Proper accounting would 
suggest that a company should estimate the risk transfer 
payment for financial reporting purposes throughout 
the year. Companies will need a basis to demonstrate a 
reasonable method for developing accruals for risk transfer 
payment.

Additionally, an early indication of prevalence of conditions in its 
enrolled population would help the carrier in alerting its medical 
management and setting appropriate coding guidelines for 
physicians in its network. 

Recommended approach
The Optum approach to developing a plan’s risk score is to 
use the plan’s drug data to calculate its PRG risk score and 
then convert it to an expected HHS-HCC risk score by using 
conversion factors. The factors for converting the PRG-based 
risk scores to HHS-HCC risk scores are developed from a large 
Optum national claims database. 

ACA requires a risk transfer between all carriers in a market, 
which is defined as the entire state for each risk pool (i.e., 
individual, small-group, or catastrophic plans). It is not possible 
for any carrier to know the composite market risk, which 
would involve having information on every member for every 
carrier. The Optum approach to simulate the market enrollment 
and profile of individuals in the market is based on using the 
demographic and socioeconomic information obtained from 
Medical Expenditure Panel Survey (MEPS) household data. The 
demographic and socioeconomic information of the member 
profiles is then statistically matched to the demographic profiles 
in the Optum national claim database. Metal tiers are assigned 
using the market’s premium rate relativities, the FPL status, 
and the perceived health conditions from the MEPS data. The 
diagnosis information from that database8, the assigned metal 

level and age/gender information are then used to calculate 
anticipated HHS-HCC risk scores for members in the market. A 
more detailed description of this approach is contained in the 
later section on “Market risk.”

Plan risk score
Using just a few early months of drug claims to estimate the 
plan’s risk score provides a number of advantages over medical 
claims used in the HHS-HCC risk scores, including:

• Drug claims have much shorter lag than medical claims9. 

• Drug claims have minimal IT and data warehouse 
requirements and are less complex than medical claims 
diagnosis data. 

The plan’s PRG risk score is developed using its first few months 
of drug data. This risk score is converted into HHS-HCC risk 
score using conversion factors mentioned above. 

The PRG model utilizes the demographic weights and health 
status developed from a large Optum drug database by using 
multi-linear regression techniques, which have been an accurate 
predictor of risk score for commercially insured and self-funded 
plans. Provided that drug claims are available for a member, 
the PRG-based health status component for that member is 
computed by removing the demographic component from the 
PRG risk score. There are three steps in arriving at the plan’s 
HHS-HCC risk score from the plan’s partial drug claims data:

• Select to Ultimate factors — Since the health status 
component of the PRG risk score is based on partial-year 
data, the health status component is annualized by dividing 
by the PRG Select to Ultimate ratio for each member. The 
development of these factors is described below.

• Conversion factors — Next, the PRG-based annualized 
health status component is converted to HHS-HCC basis by 
multiplying by the conversion factor. 

• Estimation of HCC risk score — The HHS-HCC-based risk 
score is estimated by adding the corresponding HHS-HCC-
based demographic component for that member and the 
estimated HHS-HCC health status component developed in 
the prior two steps.

For a plan’s continuing members for whom historical medical 
claims data are available, an initial estimate of HCC risk score 
may be made by running the HCC model against the historical 
medical claims. Each step is explained more completely in the 
following paragraphs. 
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8 Using same database for both the development of market risk score and PRG to HHS-HCC conversion factors ensures the consistency in the estimation of risk scores for market 

and plan.

9 Our calculations show that for males Age 45-49, the silver HCC risk score is only about 30% complete, while PRG is about 72% complete with 2 months of claims data.
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PRG Select to Ultimate factors

The PRG Select to Ultimate factor is essentially a “completion 
ratio” that estimates what the health status component of the 
risk score from the PRG model is expected to be if the full 12 
months of data are available. These factors were developed for 
each age/gender category specified in the HHS-HCC model. 
These ratios were estimated by computing health status factors 
from the PRG model using members’ one month of claims 
(January), two months of claims (January through February), 
three months of claims (January through March), and up to the 
full 12 months of drug claims in order to simulate how a plan’s 
knowledge about their members’ risk scores grow throughout 
the year. The PRG Select to Ultimate factor for two months 
of claims (January and February) is the average health status 
component from the PRG model using two months of claims 
divided by the average health status component using the full 
12 months of claims for a given age/gender bracket. The drug 
claims from a large Optum claims database were used for PRG.

Appendix B shows PRG Select to Ultimate Factors.

PRG to HHS-HCC conversion factors

To convert the health status component of risk scores from 
the PRG model to the HHS-HCC basis, conversion factors were 
developed for each metal and age/gender bucket. 

Risk scores from the HHS-HCC model are computed separately 
for each age type (adult, child and infant) and metal level 
(bronze, silver, gold, platinum and catastrophic). The PRG 
conversion factors were developed to be consistent with the 
HHS-HCC factors for each age/gender and metal categories. 

A metal level is assigned to each member in the Optum claim 
database by evaluating the member plan design using the 
HHS Actuarial Value Calculator (AVC). Using member level 
medical diagnoses from that database, HHS-HCC risk scores 
are calculated for each of the four metals. PRG to HHS-HCC 
conversion factors were established for each age/gender bucket 
by dividing the health status component from the HHS-HCC 
model by the corresponding health status component from the 
PRG model. This provides a set of factors to adjust the PRG risk 
scores to those that would be produced through an HCC risk 
grouper. 

Appendix C shows PRG to HHS-HCC Conversion factors.

Market risk score 
To develop the market database, we used Lewin’s HBSM. 

This has been used by the Society of Actuaries10 for estimating 
the cost of uninsured status. In the HBSM database, the entire 
U.S. population is represented by 141,743 profiles. Each profile 
is identified by a unique combination of characteristics based 
on demographic, socioeconomic, health care utilization, 
diagnoses, pre- and post-ACA health coverage sources 
(including “uninsured”) and other characteristics. These profiles 
were developed by merging information from the Medical 
Expenditure Panel Survey (MEPS) data with information from 
the Current Population Survey (CPS) data. 

The profiles contained in the HBSM data set were statistically 
matched to members from a large Optum claims database 
on key variables such as three-digit ICD-9 diagnosis codes, 
age, gender and race. This methodology enabled us to create 
a crosswalk from the profiles in the HBSM database to the 
members in the large Optum claims database. This process 
culminated in the creation of a comprehensive representation 
of the U.S. health care consumer population containing key 
variables including: age, gender, race, education, geographic 
location, income levels, pre- and post-ACA coverage source/
status, perceived health status, ICD-9 diagnosis codes, CPT 
codes, drug NDCs and claim costs. We have the ability to match 
these key variables with data provided by states and (or) HHS.

To develop the market risk score, these profiles in the post-
ACA individual market in HBSM are assigned metal tiers based 
on the price elasticity, FPL level, perceived health status and 
the current enrollment information (either from HHS or from 
state exchanges). Since these profiles are mapped to the claim 
database, the metal and age group specific HHS-HCC risk score 
of each profile is calculated based on the diagnoses information 
available in the claims database. The market risk is calculated by 
the weighted sum of the metal specific risk scores, the induced 
demand factors of each metal type, the geographic cost factors, 
and the enrollment distribution across metal tiers and rating 
areas. In the example, below we show how this methodology 
was applied to arrive at the risk transfer payment for a large 
carrier in California.
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  10 http://cdn-files.soa.org/web/research-cost-aca-report.pdf  Cost of the Future Newly Insured under the Affordable Care Act (ACA).



Risk transfer payment — California example
The Optum approach of evaluating market risk was taken for 
estimation of risk transfer payment for a large health plan in 
California with both exchange and off-exchange products. The 
HBSM and emerging enrollment information from Covered 
California was used to predict the market risk in the individual-
market metallic risk pool in California. Since no claims data 
was available at the time of projection, the plan risk was also 
estimated via HBSM. 

A California data set, specific to the individual market was 
created from the comprehensive database (described in the 
previous section) by filtering the database down to people 
with post-ACA coverage sources equal to either “individual 
market with subsidy” or “individual market without subsidy.” 
The filtering process yields 9,959 population characteristics or 
profiles representing the 726,810 individuals enrolled in the 
Covered California exchange as of Jan. 31, 2014. Each of these 
9,959 profiles has weights associated with it, which can be 
recalibrated to generate a sum total of 726,810. The weights 
associated with these profiles can be further recalibrated to 
produce the same distribution as reported by Covered California 
along the following demographic, socioeconomic and metal-
level variables:

• Subsidy eligibility 

• Age/gender 

• Race

• Metal tiers

The enrollment distribution outside the exchange is also 
determined based on the HBSM projections of off-exchange 
enrollment. The profiles in the off-exchange market are 
assigned metal tiers based on price elasticity, and the expected 
health status of the population. The guiding philosophy behind 
the metal assignment algorithm (in the absence of subsidies) is 
that individuals with relatively poor health status are more likely 
to choose higher metal plans unless the difference in premium 
is prohibitive.

Since Covered California also released enrollment information 
by carrier, the above developed enrollment distribution by 
metal tier was extended to include the carrier assignment. An 
additional input in carrier assignment is the “brand loyalty” 
factor, which provides for higher “stickiness” in the carrier’s 
enrollment. 

A demonstration of our methodology can be found in Appendix 
D-1. Based on our simulation modeling, the health plan is 
expected to receive a risk transfer payment of $14.67 pmpm or 
4% of its premium. The risk transfer amounts by rating area and 
metal tier are also calculated, which gives the plan an insight 
into the risk of its population by rating area. A key facet of these 
projections is that these allow for the flexibility in changing 
assumption on enrollment and risk by metal and rating area.

Alternative approach of estimating market risk 

To project risk transfer payment for a carrier, a comprehensive 
data representative of the characteristics of the population 
enrolling in the market and a methodology of assigning 
risk characteristics and coverage choice are needed. It is 
important to have source data that captures demographic 
and socioeconomic characteristics of the market. The Optum 
approach of using HBSM to replicate the market has the unique 
advantage of including comprehensive information on both 
newly insured and continuing insured members that enroll in 
the ACA individual market.

An alternative approach of estimating market risk is to collect 
medical claims data from the dominant carriers in the market 
and running the claims through HHS-HCC software. The 
problem with this approach, however, is that a few early 
months of medical claims data is not indicative of the ultimate 
risk and may not be representative of all areas included in the 
market.

Model flexibility and scenario testing
Because of the inherent uncertainty with developing the 
expected risk transfer payment calculation for any carrier, a 
model should be able to adapt to different carrier perceptions 
and to easily perform sensitivity analyses. The Optum model 
is designed to be transparent to the user, who will have the 
ability to easily adjust for different markets and different views 
of market risk. The Optum model enables the carrier to change 
its relative risk to the market risk by rating region and metal 
plan. This allows for maximum flexibility by the carrier to adapt 
emerging new information or testing the impact of a change in 
market risk. Appendix D-2 is a screenshot that shows the inputs 
for making these changes.
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PRG — An insight into chronic prevalence 
The PRG risk markers can provide an early glimpse into the 
suspected prevalence of certain chronic conditions. For example, 
the PRG model specifies seven markers for insulin-related diabetes 
and two distinct markers for non-insulin related diabetes. This is 
analogous to the HHS-HCC model, wherein the risk markers for 
diabetics are specified by three condition categories. An analysis 
of the risk markers for diabetics revealed that approximately 59% 
of the individuals in the database were flagged as diabetic by 
both the PRG and the HHS-HCC model. Approximately 21% of 
individuals were flagged as diabetic by the HHS-HCC model but 
not flagged by the PRG model (Appendix E). The remaining 20% 
of the individuals that were flagged as diabetic by the PRG model 
but not flagged by the HHS-HCC model represent an opportunity 
for the plan to improve its risk score, since these individuals are 
taking diabetic drugs but are not being flagged by the HHS-HCC 
model. An inquiry into the reasons for their not being flagged 
by the HHS-HCC model showed that these individuals could be 
classified into three distinct categories (Appendix E):

• 16% of these individuals encountered diabetic medical 
diagnoses on one or more claim lines but the accompanying 
CPT code on the claim line was inconsistent with the treatment 
of diabetes; 

• 58% of these individuals did not have a diabetic medical 
diagnosis although they had other medical claims; and

• 26% of the members did not have any medical claims. Thus 
the PRG model could be used to identify individuals with 
specific chronic conditions to guide medical intervention and 
to optimize resources for coding improvement.

Conclusion
The policy parameters for the ACA risk adjustment are set forth in 
the premium stabilization rule and the 2014 Final Payment Notice. 
For pricing and financial considerations, a reasonable estimate of 
risk transfer payment is needed. 

In contrast to some current risk adjustment methodologies, the 
ACA risk adjustment is designed to be budget neutral — plans 
with lower risk will be charged and those funds collected will be 
used to make payments to plans with higher risk. Secondly, the 
risk adjustment must be done in the context of metal levels. This 
necessitates the estimation of plan risk score as well as market risk 
score by metal type. 

The Optum approach as described in this white paper uses the 
proprietary Optum HBSM model, which contains information 
on newly insured populations, a large proprietary national 
claims database, and the HHS or state exchanges’ enrollment 
reports to estimate market risk score by metal types. By using 
the HBSM, this approach takes into account the changing risk 
profile (“member movement”) in both individual and small-group 
markets due to implementation of ACA, and therefore simulates 
a more complete picture of market risk. 

The plan risk score can be estimated using just a few months of 
drug data to calculate the pharmacy-based risk score by running 
the data through the Optum Pharmacy Risk Grouper. Based on 
the conversion factors developed by running the Pharmacy Risk 
Grouper and the HHS-HCC model through the national claims 
database, the PRG risk score can be converted to HHS-HCC risk 
scores for the appropriate metal and age category. A byproduct 
of using PRG is that it also gives an early indication on the 
prevalence of chronic conditions in the plan’s population, which 
can significantly improve the plan’s disease management efforts.

The Optum approach produces complete market risk for 
previously and newly insured enrollees. A measure of success 
for any method where there is a large degree of uncertainty, as 
with estimating risk transfer payments, is whether the results 
are reasonable and explainable. This approach produces results 
that make sense, are transparent to the user, allow for a wide 
range of sensitivity testing, and would be explainable to auditors, 
regulators or senior management.
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Appendix A

Pharmacy Risk Groups (PRG) process:
The PRG process uses national drug code (NDC) data to identify specific conditions. The main reason for using a drug risk grouper as a 
proxy to the HCC grouper is having access to data quicker. We also recognize that there are high-cost or chronic conditions that could 
be missed in drug data, which will be addressed later in this article. A schematic of how the PRG process works is seen below:

The NDCs on a member’s pharmacy claims are categorized using a robust, clinically-based classification system called the drug 
code hierarchy. The drug code hierarchy provides a natural link between the NDC and therapeutic usage, a link that provides a 
sound basis for the development of a health risk assessment model. The NDCs are in turn grouped to drug classification codes 
(DCCs). The DCC grouping provides a record of the different drug ingredients identified for an individual. DCCs are combined 
into larger groups to create Pharmacy Risk Groups. Mapping DCCs to Pharmacy Risk Groups accomplishes the goal of combining 
drugs of similar clinical and risk characteristics. Additional Pharmacy Risk Groups are defined based on observed combinations 
of the Pharmacy Risk Groups. The majority of these added Pharmacy Risk Groups are designed to capture the impact on risk 
of a member’s comorbidities. A member’s age, gender and mix of Pharmacy Risk Groups are used to create their a PRG profile. 
Every member is assigned to an age-gender group. Members can also be assigned to zero, one, or more Pharmacy Risk Groups 
depending on their mix of pharmacy agents. Members without pharmacy claims would have no Pharmacy Risk Groups. For these 
members, risk is based solely on age and gender. The PRG logic assigns a weight to each PRG and demographic marker of risk. 
These weights describe the contribution to risk of being in a specific age-gender group or having a particular agent included in a 
PRG. The model of risk can be defined as:

• Riski = ∑as * AGEGENDERi,8 + ∑bp * PRGi,p 

where 

Riski is the PRG risk score for person i; AGEGENDERi,8  and  PRGi,p indicate their age-gender group(s) 

and PRG (p) assignments respectively; a’s and b’s are the risk weights.

The age-gender and PRG markers are a series of 0,1 variables, set to 1 if the marker is observed for an individual; 0 otherwise. 
Each member has a personal profile of age-gender and Pharmacy Risk Groups. However, the risk weights are pre-defined by 
enrollment period within each PRG and are given the same length of enrollment for all truncation levels and for the desired 
outcome for all individuals. A person’s risk score is the sum of these risk weights for each marker observed.

Page 6 optum.com



Appendix B

Table of Select to Ultimate ratios for PRG risk scores
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Appendix C

Table of PRG to HHS-HCC conversion factors
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These ratios represent the relationship between the condition components of the PRG and HHSHCC risk scores.
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Appendix D-1

An example of risk adjustment transfer payment model output for a large
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11 The model also allows making overrides by rating area and metal tier. The yellow colored cells are for overrides.
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Appendix E

Diabetes drill-down — 
Diabetes Markers: Model comparison (PRG Vs. HHS- HCC)
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Diabetes drill-down — 
Diabetics identified by PRG but not by HCC

Individuals with:
Group 1: Diabetic diagnosis/CPT not recognized — 6,644 (16%)
Group 2: w/o diabetic diagnosis — 23,879 (58%)
Group 3: w/o med claims but have Rx claims — 10,373 (26%)

Total count: 40,896
Balance accounted for by IP and OP: 197

Grand total: 41,093

Phy:
30,523

OP:
9,000

IP:
1,932

1,907 8,824

1.332

1,336
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