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Abstract

Introduction—Recent payment reforms promote movement from fee-for-service to alternative 

payment models that shift financial risk from payers to providers, incentivizing providers to 

manage patients’ utilization. Bundled payment, an episode-based fixed payment that includes the 

prices of a group of services that would typically treat an episode of care, is expanding in the 

United States, including mandatory models in Medicare. Bundled payment has not been developed 

specifically for substance use disorder (SUD) treatment. Yet, bundled payment has been 

recommended as a way to pay for comprehensive SUD treatment and has the potential to improve 

treatment engagement after detox, which could reduce detox readmissions, improve health 

outcomes, and reduce medical care costs. However, if moving to bundled payment creates large 

losses for some providers, it may not be sustainable. The objective of this study was to design a 

bundled payment for detox and follow-up care and to estimate its impact on provider revenues.

Methods—Massachusetts Medicaid beneficiaries’ behavioral health, medical, and pharmacy 

claims from July 2010–April 2013 were used to build and test a detox bundled payment for 

continuously enrolled adults (N=5,521). A risk adjustment model was developed using general 

linear modeling to predict beneficiaries’ episode costs. The projected payments to each provider 

from the risk adjustment analysis were compared to the observed baseline costs to determine the 

potential impact of a detox bundled payment reform on organizational revenues. This was modeled 

in two ways: first assuming no change in behavior and then assuming a supply-side cost sharing 

behavioral response of a 10% reduction in detox services and an increase of one individual 

counseling and one group counseling session.
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Results—The mean total 90-day detox episode cost was $3,743. Nearly 70 percent of the total 

mean cost consists of the index detox, psychiatric inpatient care, and short-term residential care. 

Risk mitigation, including risk adjustment, substantially reduced the variation of the mean episode 

cost. There are opportunities for organizations to gain revenue under this bundled payment design, 

but many providers will lose money under a bundled payment designed using historic payment and 

costs.

Conclusions—Designing a bundled payment for detox and follow-up care is feasible, but low 

case volume and the adequacy of the payment are concerns. Thus, a detox episode-based payment 

will likely be more challenging for smaller, independent SUD treatment providers. These 

providers are experiencing many changes as financing shifts away from block grant funding 

toward Medicaid funding. A detox bundled payment in practice would need to consider different 

risk mitigation strategies, pooling providers, and an increased reimbursement rate, but could 

incentivize care coordination, which is important to reducing detox readmissions and engaging 

patients in care.

Keywords

Bundled payment; provider payment; care coordination; substance use disorders; detox; health 
care reform

1. Introduction

Nearly 12 percent of Medicaid beneficiaries over age 18 have a substance use disorder 

(SUD) (Center for Behavioral Health Statistics and Quality, 2014), and 14 percent of newly 

eligible low-income adults have a substance use disorder (SUD) (Mark, Wier, Malone, 

Penne, & Cowell, 2015). Over a fifth of annual admissions to SUD treatment are for detox 

(Center for Behavioral Health Statistics and Quality, 2014). Studies have shown that 

continuity of care after detox is associated with better outcomes, including reduced detox 

readmission (Lee et al., 2014; Mark, Vandivort-Warren, & Montejano, 2006). However, 

many receiving detox services do not receive follow-up treatment. For example, Carrier et al. 

found 52% of all patients admitted to New York state-certified treatment centers between 

January 1, 2007 and June 30, 2997 did not obtain aftercare within 6 months of detox (2011). 

Similarly, a study using employer health insurance claims showed that only 49.4% of detox 

episodes were followed by continuing care within 30 days of discharge (Mark, Dilonardo, 

Chalk, & Coffey, 2003).

Fee-for-service (FFS) is the dominant approach to paying SUD treatment providers. While 

FFS encourages acceptance of higher severity patients, such as individuals with co-occurring 

SUD and mental and physical health problems, it can discourage coordination between 

providers (Robinson, 2001). A payment that bundles detox and follow-up care together has 

the potential to improve engagement in treatment after detox, which could reduce detox 

readmissions, improve health outcomes, and reduce medical care costs. However, if this type 

of payment creates large losses for some providers, it could be unsustainable and lead to 

unintended consequences.
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The Affordable Care Act (ACA) and many states’ health care reforms have sought to foster 

the implementation of new ways to pay health care providers to drive delivery system 

innovations and improvements in patients’ health and health care. These payment reforms 

move away from FFS to alternative models that shift financial risk from payers to providers, 

incentivizing providers to manage patients’ utilization. New payment models attempt to 

correct for inefficiencies of FFS and capitation and emphasize efficiency and coordination 

between providers.

Bundled payment, a fixed payment that includes the prices of a group of services that would 

typically treat an episode of care in a defined period of time, is considered one of the most 

promising new payment models (Hussey, Eibner, Ridgely, & McGlynn, 2009; Mechanic & 

Altman, 2009). Bundled payment is more comprehensive than other episode-based 

approaches such as case rates and diagnostic-related group payment because it can include 

hospital, physician, and other clinical services in a single rate, as well as services delivered 

at different health care organizations. Nationally, Medicare (Centers for Medicare and 

Medicaid Services, 2014), Medicaid, and private payers have tested bundled payment 

models. The predominant Medicare bundled payment model works by establishing a target 

price based on historical Medicare payments for a defined episode, which includes services 

provided 72 hours prior to hospital admission, the inpatient hospital stay, and services during 

the 90-day post-acute period (e.g., rehab, skilled nursing facilities, home health, physical 

therapy, readmissions, drugs) (Iorio et al., 2016). Medicare retrospectively reconciles 

payment for all services from all providers in the episode to determine if total actual 

payments were more or less than the target price.

Bundled payment is an example of supply-side cost sharing, which shifts the financial risk 

for health care costs from insurers to providers. Under traditional payment models, the 

provider organization would have been reimbursed for each service provided. By accepting 

bundled payment, provider organizations bear the marginal cost for additional days and 

services provided beyond services in the bundle. A range of outcomes of supply-side cost 

sharing can be measured, referred to as “behavioral responses.” For acute care providers, 

predicted behavioral responses in the literature include premature discharge and inpatient/

outpatient substitution (Harrow & Ellis, 1992). A potential unintended consequence of 

bundled payments is providers increasing the number of bundles in order to make more 

money, basically recreating FFS where the bundle is the service (Weeks, Rauh, Wadsworth, 

& Weinstein, 2013).

Bundled payment for surgical procedures has been found to reduce costs without decreasing 

quality (Dummit, Kahvecioglu, Marrufo, & et al., 2016) and reduce inpatient costs, 

readmissions, and length of stay (Iorio et al.). Bundled payment implementation (Hussey, 

Ridgely, & Rosenthal, 2011; Ridgely, De Vries, Bozic, & Hussey, 2014) and the design of 

bundled payment models for chronic care (O’Byrne et al., 2013) has been challenging, 

though a bundled payment for diabetes care in the Netherlands did lead to improved care 

coordination (de Bakker et al., 2012).

Bundled payment has not yet been developed specifically for specialty SUD treatment 

services despite the burden of SUDs and the need for quality improvement in that sector. A 
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new bundled payment model for Medication-Assisted Treatment (MAT) that includes 

counseling and prescription drugs is being implemented in Massachusetts (Open Minds, 

2017). Drawing from Medicare’s bundled payment work, a bundled payment for detox care 

could include services immediately preceding detox, the detox stay, and services delivered in 

the post-detox period, which could include residential care, prescription drugs, counseling, 

and wraparound services. The objective of this study was to design a bundled payment that 

covered detox and continuing care, and to estimate the economic impact of the payment on 

SUD treatment programs.

2. Methods

2.1. Study Setting

This study was conducted as part of a research partnership with a managed care organization 

that the Massachusetts’ Medicaid program contracts with to manage behavioral health care 

for some of its beneficiaries. In 2014, 85,823 people in Massachusetts received SUD 

treatment services. Massachusetts residents receiving SUD treatment tend to be single, adult, 

white men (Bureau of Substance Abuse Services, 2014). The majority use alcohol and 

heroin, but the primary substance for which Massachusetts residents sought treatment in 

2014 was heroin (Bureau of Substance Abuse Services, 2014). This contrasts with national 

data that indicate the most recent substance adults in the US sought treatment for was 

alcohol.

Sixty-four percent of Massachusetts Medicaid beneficiaries are enrolled in managed care. 

The managed care organization in this study served 27 percent (N=383,000) of Medicaid 

beneficiaries in 2014. For these beneficiaries, the state regulates the reimbursement rate for 

SUD services. Thirty-seven percent of beneficiaries are enrolled in one of five private 

managed care organizations. The remaining thirty-three percent of MassHealth beneficiaries 

are enrolled in FFS—these beneficiaries include some seniors, people with other coverage, 

and people who are institutionalized. (Massachusetts Medicaid Policy Institute and the 

Center for Health Law and Economics at University of Massachusetts Medical School, 

2014)

2.2. Data

Detoxification bundled payment was developed using claims and insurance eligibility 

information from July 2010-April 2013, for Massachusetts Medicaid beneficiaries who were 

enrolled in both the state’s primary care case management program and a managed 

behavioral health program. The claims recorded beneficiaries’ use of medical, behavioral 

health (i.e., SUD and mental health), and pharmacy services. Medical claims data included 

information on the patient, provider, diagnosis, procedure codes, and type of service 

provided. Behavioral health claims included the same information as medical claims, but 

more detail on behavioral health care services, and they contained only one diagnosis code 

per claim line. The pharmacy claims included each prescription filled, the National Drug 

Code, quantity, strength, date filled, and days supplied, in addition to other variables.
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For the initial design work, data from July 2010-April 2013 were used. For risk adjustment 

modeling, a period 6 months prior to an index service was used to predict total episode costs. 

Because of this six-month lag, the total episode costs predicted by the risk adjustment model 

represent the cost of episodes initiated between February 1, 2011 and April 8, 2013.

2.3. Description of Population and Samples

During the study period, 1,143,528 individuals were enrolled in the behavioral health 

managed care plan. There were a total of 211,531 beneficiaries who used behavioral health 

services, of whom 69,732 were continuously enrolled during the study period. Bundled 

payment design and impact analyses were conducted using only continuously enrolled adult 

beneficiaries to ensure adequate data for each beneficiary would be available. Adolescent 

and child beneficiaries were excluded because of the different service mix they use. Table 1 

presents descriptive characteristics of all continuously enrolled enrollees and the subset who 

had a detox episode. The majority of the detox sample were men ages 31–50, and 56% of 

the sample had drug-related disorders. Twenty percent had a prescription for medication for 

their SUD and 57 percent had at least one emergency department (ED) visit. Over a quarter 

had mood disorders and eight percent had chronic hepatitis in the 6 months prior to the 

trigger detox service.

2.4. Bundled payment design overview and provider attribution

To create episodes, individual beneficiary claims for detox stays and other substance use 

disorder and mental health treatment services were aggregated to create an episode-level 

data set. First, all detox stays were identified by member number, provider number, service 

start date, and service end date. Beneficiaries’ claims for behavioral health services 

following a detox stay within a specific length of time (see Section 2.5.3) were identified 

and grouped into categories. The costs of each category and the total episode of care were 

then computed, including the following service settings: index detox, detox readmissions, 

psychiatric inpatient, emergency behavioral health services, community support provider, 

short-term residential, individual and family counseling, group counseling, structured 

outpatient addictions program, provider case consultation, and other (services to divert 

patients from inpatient and residential services, other outpatient services, and inpatient 

hospital administrative charges while waiting for transfer to another level of care). These 

cost figures were based on insurer payments, and a provider organization’s actual cost of 

providing care may be different than the amount reimbursed.

A beneficiaries’ full episode of care was attributed to the index detox provider organization, 

even if the index detox provider did not deliver services following the index detox. Index 

detox providers were categorized by the range of services they offer: Detox only, Detox

+Outpatient, and Outpatient only. Index Outpatient-only providers offered outpatient detox 

services. Index providers could have offered services beyond detox and outpatient; however, 

these services were considered most critical to a detox bundled payment with the goal of 

improving continuity of care.
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2.5. Design Dimensions

There are a number of key dimensions in bundled payment design: (1) diagnostic specificity, 

(2) what event triggers the bundled payment, (3) the length of time the payment covers, and 

(4) service or other exclusions. These dimensions are discussed below. The final design 

selected is presented in Error! Reference source not found.

2.5.1. Diagnostic specificity—A set of potential episode definitions was considered for 

development: (1) alcohol use disorders, (2) drug use disorders, and (3) an all-in model that 

included all diagnoses. It was determined that the detox bundled payment would include all 

diagnoses because otherwise providers would have incentives to miscode diagnoses, and 

because many detox claims had only mental health diagnoses associated with them. The 

ICD-9 five-digit diagnostic code for the index service was used to identify the diagnostic 

category of the bundled payment (i.e., alcohol-related, drug-related, or mental health).

2.5.2. Trigger—Because the aim of this study was to design a detox bundled payment, it 

was determined that the trigger service for a detox episode is a detox service in a specialty 

addiction treatment setting. Review of the claims data showed there were few inpatient 

hospital detox services. Detox services for the same client within the episode length were 

considered readmissions, not an episode trigger. The next detox to occur outside of the 

episode length would initiate a new episode.

2.5.3.. Length—Detox bundled payment for 0-, 30-, 45-, 60-, 90-, 180-, and 365-days were 

tested. A 0-day bundle represents the costs of the index detox only. For each trigger detox 

admission identified, the costs of other services for that beneficiary within the episode length 

were computed. Results from the 90-day design are presented here. 90 days was selected to 

facilitate comparisons with designs in Medicare’s Bundled Payment for Care Improvement 

initiative.

2.5.4. Exclusions—Methadone services were excluded because dosing and counseling 

visits were already bundled in the program we studied.

2.5. Risk Mitigation

Risk adjustment and other risk mitigation strategies are important to include in alternative 

payment models to minimize probability risk and provider avoidance of patients with SUDs 

(Ettner, Frank, Mark, & Smith, 2000; Ettner, Frank, McGuire, & Hermann, 2001; Hermann, 

Rollins, & Chan, 2007). Risk mitigation protects provider organizations from the random, 

high cost cases that put providers at risk of not breaking even on a per-case basis.

Winsorization is a technique to trim outliers, thus reducing the variation of the bundled 

payment cost estimates and offering providers “stop-loss” protection against outlier costs. 

Bundled payment estimates for which the total cost was in the bottom 5 percent of the total 

cost distribution were truncated at the 5th percentile. On the high end, estimates in the top 5 

percent of the total cost distribution were truncated at the 95th percentile plus 20 percent of 

the observed cost.
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Risk adjustment incorporates adjustments for patient and provider characteristics into the 

estimation of the bundled payment costs/price. A risk adjustment model was developed 

using regression analysis to predict beneficiaries’ episode costs. General linear modeling 

(GLM) was used to predict total bundled payment cost. For skewed data like payments, 

GLM has been recommended as a risk adjustment modeling approach instead of Ordinary 

Least Squares analysis and data transformations (Blough, Madden, & Hornbrook, 1999; 

Manning, Basu, & Mullahy, 2005). GLM involves minimal assumptions, does not require 

transforming data, and the parameter estimates retain the original scale, which facilitates 

interpretation (Blough et al., 1999).

To identify the optimal model, an approach similar to Ettner et al., 1998 was used. Three 

models were evaluated. The first (DEM) includes only member and episode of care 

characteristics as explanatory variables, including age, gender, index detox diagnosis (e.g., 

alcohol, drug, or mental health), provider region, member rating category (i.e., if member 

was eligible for Medicaid as disabled, family, basic, or essential beneficiary), and 

participation in other state and social assistance programs (i.e., Department of Children and 

Families (DCF), Department of Mental Health (DMH), and Temporary Assistance for 

Needy Families (TANF)). The second (BH) adds behavioral health diagnoses in the 6 

months prior to the index service. The third (MED) adds a SUD medication use indicator 

and indicators for various general health diagnoses in the 6 months prior to the index 

service. Diagnostic indicators that applied to fewer than 30 observations were omitted.

2.6. Organizational revenue impact estimates

In order to assess how a bundled payment reform would affect organizational revenues, 

beneficiary-level observed and predicted episode costs were aggregated at the organization-

level. It was assumed that the index provider organization would be paid a bundled payment 

equal to the mean predicted (i.e., risk-adjusted and winsorized) episode cost for each case. 

The amount included all services covered under the bundled payment regardless of whether 

the index provider organization offered the service. For each index detox organization, the 

mean observed baseline episode costs for all cases was subtracted from the mean predicted 

costs to determine the impact on providers. This initial analysis assumed no behavioral 

response to payment change. More realistically, provider organizations would be expected to 

change their behavior under bundled payment. We therefore also estimated revenues in the 

event of a supply-side cost sharing behavioral response: a 10% reduction in detox 

readmission service costs and an increase of one individual counseling and one group 

counseling session. A reduction in detox services would be a likely response to the 

introduction of supply side cost sharing (Ellis & McGuire, 1993). A 10% reduction was 

assumed. An increase of outpatient services would also be likely under the bundled payment 

because engagement in outpatient care can reduce detox readmissions, which providers 

would want to avoid because a readmission would not initiate a new payment. An increase 

of one individual and one group counseling session was assumed because an individual and 

group counselling session has been found to be an effective psychosocial SUD treatment 

approach (Crits-Christoph, Siqueland, Blaine, & et al., 1999). Detox readmission costs were 

subtracted from, and counseling costs added to, the observed total episode cost to represent 

an organization’s costs with a behavioral response. These estimates were then subtracted 
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from the predicted costs as in the initial analysis. Organizational revenue total dollar and 

percent impacts were estimated, separately for Detox only, Detox+Outpatient, and 

Outpatient only organizations.

3. Results

3.1. Overall mean total costs and costs by setting for different lengths

During the study period, there were 18,869 detox stays with a mean length of 4.3 days. As 

the length of the episode increases, the number of cases decreases and mean total episode 

costs increase. For example, the 0-day episode costs, on average, $1,462 while the 60-day is 

twice as expensive at $3,190 and the 365-day is almost five-times as expensive at $7,171. 

The decrease in case volume as episode length increases is driven by an increase in the 

number of detox stays being classified as readmissions within the same episode rather than 

as index stays. (Data not shown)

3.2. 90-day detox episode costs and service use

There were 9,247 90-day detox episodes during the study period. The mean number of 

readmissions per episode was 0.8. No specific SUD treatment service other than an index 

detox was included in more than half of the 90-day detox episodes. Twenty percent of 

episodes had detox readmissions with the 90-day period. Each readmission has a mean cost 

of $1,275. The mean number of readmissions for episodes with readmissions was 3.8. (Data 

not shown)

The total 90-day detox episode cost is, on average, $3,743. Nearly 70 percent of the total 

mean cost consists of the index stay, inpatient, and short-term residential care (known in 

Massachusetts as “Clinical Support Services”). Total costs and costs by service setting for a 

90-day detox episode are presented in Table 2, including breakouts by primary diagnosis at 

index detox and provider organization type.

Episodes where the principal diagnosis from the index detox was alcohol-related had a 

higher total, inpatient psychiatric, and short-term residential costs than drug-related 

episodes; however, their index detox and readmission costs were lower. Episodes where the 

principal diagnosis from the index detox was mental health-related, about 10 percent of all 

episodes, were more than twice as expensive as those with SUD diagnoses. The high cost of 

episodes with mental health diagnoses was driven by psychiatric inpatient utilization costs, 

which were 31 percent of the total cost.

3.3. Risk Mitigation

Winsorization and risk adjustment both substantially reduce the variation of the mean cost of 

episodes. Winsorization reduced the standard deviation of 90-day detox total mean cost from 

$4,476 to $3,400 (data not shown). Risk adjustment in this study involved predicting total 

cost of an episode as a function of specific member and provider characteristics from the 6-

months prior to the index service and from the index service itself. As seen in Table 3, the 

basic demographic model (DEM) performed worst. The demographic model R2 values were 
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around 0.16 for detox episodes. The MED model had a slightly higher predictive ability than 

the BH model, with R2 values around 0.24 for detox episodes.

The risk adjusted mean total episode cost was $3,502. Table 4 presents the full set of 

parameter estimates from the MED model for 90-day detox episodes. The parameter 

estimates represent dollars. The detox model implies that the episode price when all risk 

adjusters were equal to 0 would be $5,416. 90-day detox episode costs would be 

significantly increased by any of the following: an increase in age; index provider located in 

Boston and the metro area, Central Massachusetts, and the Southeast compared to Western 

Massachusetts; being a DCF and DMH member; having an SUD prescription; prior mental 

health and SUD diagnoses; and intestinal obstruction/perforation, seizure disorders and 

convulsions, and angina. Having an alcohol- or drug-related disorder diagnosis at the index 

service compared to having a mental health diagnosis, having diabetes with ophthalmologic 

or unspecified manifestations, and having end-stage liver disease significantly reduced detox 

episode costs. Member rating category and many of the medical diagnoses did not 

significantly impact total episode costs.

3.4. Detox Bundled Payment Gains and Losses

Table 5 presents the variation in providers’ projected gains and losses under 90-day detox 

bundled payment by case volume (less than 100, 100–249, 250–499, and more than 500), 

under two scenarios. First, assuming no change in utilization. Second, after allowing for a 

behavioral response by providers: a 10 percent decrease in detox readmission costs and an 

increase in one individual and one group counseling session.

There are 17 organizations profiled in Table 5. Three are Detox-only organizations, 13 are 

Detox+Outpatient organizations, and one is an Outpatient-only organization (Data not 

shown). Outpatient-only organizations had the smallest case volume, while Detox

+Outpatient organizations have higher case volume than other provider types.

3.4.1. Gains and losses under bundled payment—Assuming no behavioral 

response, providers with 100–249 cases could lose up to 9 percent of revenue or gain up to 

36 percent. Providers that had 250–499 cases had less variation in their gains and losses—

the impact ranged from −14 percent to −6 percent. All providers with more than 500 cases 

were Detox+Outpatient providers. While they all would be expected to lose money, there 

was the least amount of variation between the 25th and 75th percentile: −6 percent to −4 

percent.

3.4.2. Gains and losses under bundled payment with potential behavioral 
responses—Assuming that organizations would reduce readmissions 10 percent and 

increase outpatient service utilization by one individual counseling visit and one group 

counseling visit, providers with the lowest case volume would gain 4–8 percent. Providers 

with 100–249 cases could lose up to 9 percent of revenue or gain up to 34 percent. Providers 

that had 250–499 cases had less variation in their gains and losses than those with 100–249 

cases—the impact ranged from −15 percent to −8 percent. Providers with 500 or more cases 

(all Detox+Outpatient) would be expected to lose money, but had the least amount of 

variation: −8 percent to −6 percent.
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4. Discussion

This study demonstrates the technical feasibility of bundled payment for detox and follow-

up care and provides insights into what such a payment system could look like. Areas of 

high costs in the detox episode which may present opportunities for cost reduction are detox 

services, inpatient psychiatric services, and residential care. There appears to be a tradeoff 

between inpatient and residential services: episodes with high residential costs were often 

for SUD diagnoses and have lower inpatient costs while episodes with high inpatient costs 

were often for mental health diagnoses and have lower residential costs. Group therapy and 

provider case consultation were low cost services that accounted for a small share of costs 

within the episode. Investment in these services could yield savings from averted detox, 

inpatient, and residential services due to improved care coordination and quality. Connecting 

clients with other social services, like housing, could also be important. Housing can provide 

a stable place for clients to recover and could help reduce health care costs (Doran, Misa, & 

Shah, 2013).

Winsorization and risk adjustment appear to successfully reduce the variation of total 

episode costs. However, the historic cost of an episode of detox and follow-up care is low, 

likely because many clients who need follow-up care after detox do not receive it. 

Winsorization could be reconsidered to address these low costs. The bottom 25 percent 

could be considered the lower price limit rather than the bottom 5 percent. The most 

comprehensive risk adjustment model used explains as much variation in the outcome (total 

Winsorized episode cost) as the most successful behavioral health risk adjustment models in 

prior work (Hermann, Chan, Provost, & Chiu, 2006). The behavioral health model has only 

a slightly lower predictive ability than the medical model, which is a similar finding to prior 

research on risk adjustment modeling of mental health and substance abuse payments in 

private health plans (Ettner et al., 1998). This finding is significant because the additional 

variables in the medical model may not be readily available to behavioral health 

organizations.

In addition to these risk mitigation strategies, case volume also affects organizations’ risk 

and uncertainty. Organizations with higher case volume faced less variation in gains and 

losses on a per-case basis. However, they do face greater revenue risk as suggested by the 

results presented here that show as the variation decreases, the likelihood of losing money 

seems to increase. There are some potential explanations for this. First, the cost estimates for 

an episode of detox and follow-up care are low because few people received follow-up 

services. A bundled payment based not on historic costs but more on ideal costs that 

represents high quality care would likely be higher, offering providers a greater likelihood of 

gaining revenue. Further, the revenue estimates attributed observed and predicted episode 

costs to the index provider even if all services were not delivered by that provider. The small 

providers that appear to gain revenue under this payment model are likely not providing all 

of the services necessary for the episode of care and would need to subcontract other 

providers to do so, which would decrease their revenue. In contrast, the larger providers are 

likely to be providing many of the post-detox services and would not need to subcontract 

other providers.
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Payers considering implementing an SUD bundled payment reform would want to consider 

their own goals, capabilities, and networks in addition to these results and supply-side cost 

sharing theory. Because a change in payment may not be sufficient to change care delivery, 

payers could consider including performance measures or additional incentives, such as a 

readmission penalty, or shared savings arrangements in order to support care delivery. As 

indicated by supply side cost sharing theory, a detox bundled payment creates a perverse 

incentive for more detox episodes. The length of the bundled payment could be redesigned 

to take the frequency of detox and repeat detox events into account to mitigate this perverse 

incentive.

Provider organizations would also face different risks and may respond differently if a 

bundled payment is paid prospectively or involves a retrospective reconciliation of a budget. 

If paid prospectively, index organizations would need to focus on paying other providers, but 

would be able to use upfront payments to offset necessary capital investments or staff 

salaries. If paid retrospectively, organizations would need to focus on care and cost 

management while communicating about utilization across organizations and still following 

traditional billing requirements. A prospective payment might be more effective in changing 

care delivery; however, it would require dramatic changes in relationships between provider 

organizations, selection of an accountable provider, and careful attribution of patients’ and 

their costs. Under Medicare’s Bundled Payment for Care Improvement initiative, hospitals 

were able to choose to participate in a prospective or retrospective model and very few 

selected the prospective model (Hirsch et al., 2015).

In addition to changing relationships with other SUD treatment organizations, under a 

bundled payment an organization may need to develop relationships with the general health 

care system and the SUD treatment system, if a general health care organization adopts this 

approach, and develop relationships between different divisions of one organization and/or 

across different organizations. Communication about clients’ utilization and outcomes 

would be important in these relationships, which may require implementing a standard 

procedure for releasing protected health information across organizations and state agencies. 

Formal agreements between organizations may also be important. For example, detox and 

outpatient organizations may want to establish agreements to jointly manage patients in a 

detox episode.

Organizations that offer a range of services may have advantages in implementing bundled 

payment because they are larger (i.e., less exposed to the risk of random variation of episode 

costs), can have a more coordinated response across different levels of care, and can capture 

savings from shifting care between settings. Conversely, SUD bundled payment would likely 

be more challenging for smaller, independent SUD treatment providers. These providers are 

experiencing many changes as their funding source shifts away from block grants toward 

Medicaid and would be exposed to more risk of random variation of episode costs under a 

bundled payment.

The study is subject to certain limitations. First, the data do not include the costs of all SUD 

treatment services that beneficiaries received during the study period, as the state substance 

abuse agency often pays for certain services that Medicaid does not cover, such as residential 
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care. Not having the full picture of SUD treatment costs is a limitation. Second, the use of 

Massachusetts Medicaid data limits the generalizability of the results to other payers 

because Massachusetts regulates payment rates and covered services. However, the same 

methods could be used by other payers to estimate episode costs and design payment 

models. Third, assumptions made in these analyses could be reconsidered for future studies. 

Organizational revenue total dollar and percent impacts were estimated only for the index 

detox organization, which does not take into account the revenue effects of organizations 

offering follow-up services. These estimates also assumed a 10% reduction in detox services 

and increase in outpatient care across the board, while in reality, the reduction in detox may 

be lower and these responses could differ by organization type. Lastly, the risk mitigation 

methods to address high cost outliers and adjust bundled payment prices for patient and 

provider characteristics used in this paper could be reconsidered by payers in light of what 

information is available in their data, what the sources of risk are deemed beyond the control 

of providers (e.g., car accident), or what type of services or behaviors you want to 

incentivize (e.g., inpatient versus outpatient detoxification).

Yet, a strength of the study is the ability to use individual level data to estimate the cost of an 

episode of treatment as opposed to aggregate data on utilization and cost. The results of this 

study contribute knowledge of the feasibility of building bundled payment for the episodes 

of care detox and follow-up care and of the potential impact of bundled payment within the 

rapidly changing health care context. Even if they are not “ready-to-use” by all payers, the 

bundled payment model designed in this project is the first for acute and continuing 

specialty SUD treatment and has the potential to be used in health care practice and future 

research.

Future research could include refinements to this bundled payment design, particularly 

estimating costs of episodes of care that meet quality standards; bundled payment models 

that cover different SUD services; more advanced bundled payment simulations, and 

bundled payment reform implementation studies. In light of the opioid overdose epidemic, it 

may be valuable to design bundled payment models with the goal of improving treatment for 

people who use opioids, including initiating and adhering to medication assisted treatment 

(e.g., Open Minds, 2017). Services and service pathways for targeted sub-groups (e.g. 

adolescents) could be valuable to develop and may inform bundled payment designs. The 

implementation studies could consider the impact on certain populations, including 

homeless people, women, and people of color. Homelessness and race/ethnicity were not 

observable in these data.

If a detox bundled payment is implemented, it will be important to assess the effect of the 

new contracts and relationships that SUD treatment organizations develop. A study that used 

network analysis methods to examine the effect of interorganizational networks on SUD 

treatment outcomes found that as the number of network ties a detox facility had increased, 

the odds of readmission also increased (Spear, 2014). Other studies on detox readmissions 

found that larger programs (measured by number of beds) had higher readmission rates 

(Callaghan & Cunningham, 2002; Campbell et al., 2009). SUD treatment organizational 

characteristics also effect the integration of the SUD treatment system with mental health 

and public health systems (Guerrero, Aarons, & Palinkas, 2014). Future research could build 
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off this study and this related research to examine the impact of organizational networks on 

SUD, medical, and other service integration.

Finally, the impact of bundled payment on health outcomes of individuals with SUDs is of 

great interest and concern. It is possible, for example, that a detox bundle be managed by 

primary care, not SUD treatment provider. Future research should focus on how SUD 

bundled payment and other delivery and payment reforms impact health outcomes and other 

measures of quality of care.
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Highlights

• An episode-based payment for detox could improve treatment engagement 

after detox

• Mean 90-day detox episode cost was $3,743, mean risk adjusted payment was 

$3,502

• Nearly 70% of the total mean cost consists of detox, inpatient, residential

• Some providers gain, but many lose revenue if payment based on low historic 

costs

• Future research should consider different designs and models for MAT 

engagement
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Figure 1. 
Detox episode design
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Table 1

Sample descriptionsa

All Continuously Enrolled 
Beneficiariesb

Adult Beneficiaries with Detox 
Episodesc

N= 69,732 N= 5521

N % N %

Age

    <21 years 27557 40% 193 3%

    21–30 years 8752 13% 1206 22%

    31–50 years 19848 28% 3049 55%

    51+ years 13540 19% 1070 19%

Sex

    Female 35158 50% 1912 35%

    Male 34270 49% 3595 65%

Member Rating Category

    Disabled 29780 43% 1996 36%

    Families 29716 43% 829 15%

    Basic 3102 4% 867 16%

    Essential 7091 10% 1829 33%

Diagnostic Category

    Alcohol-related disorders 2959 4% 1787 32%

    Drug-related disorders 6477 9% 3094 56%

    Mental health-related disorders 60296 86% 640 12%

Temporary Assistance for Needy Families 
Recipient

30072 43% 832 15%

Department of Children and Families Member 4382 6% 142 3%

Department of Mental Health Member 6999 10% 84 2%

Medication Assisted Treatment Prescription in 6-
months prior to index detox

- 1105 20%

Emergency Department visit in 6-months prior to 
index detox

- 3133 57%

Behavioral Health Diagnoses in 6-months prior to index detoxd

    Mood Disorders - 1484 27%

    Drug Dependence - 1441 26%

    Adjustment Reaction - 477 9%

    Other Depression - 473 9%

    Alcohol Dependence - 426 8%

    Othere - 961 17%

Medical Diagnoses in 6-months prior to index detoxf

    Chronic Hepatitis - 451 8%

    Seizure Disorders and Convulsions - 308 6%
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All Continuously Enrolled 
Beneficiariesb

Adult Beneficiaries with Detox 
Episodesc

N= 69,732 N= 5521

N % N %

    Chronic Obstructive Pulmonary Disease - 281 5%

    Diabetes without Complications - 256 5%

    HIV/AIDS - 163 3%

    Otherg - 1313 24%

a
Missing less than 1% not shown

b
Prescription, emergency, and behavioral and medical diagnosis in 6 months prior to index detox not available sample

c
Only includes first detox for clients with multiple detox episodes

d
Behavioral health diagnoses are 3-digit ICD-9 diagnostic codes from behavioral health claims; only one diagnosis per claim

e
Includes alcohol psychoses, drug psychoses, non-dependent drug use, transient organic psychotic conditions, schizophrenia, other nonorganic 

psychoses, neurotic disorders, disturbance of conduct, disturbance of emotions specific to childhood and adolescence, and hyperkinetic syndrome 
of childhood

f
Medical diagnoses are HCC codes from medical claims

g
Includes: Septicemia, cancer, diabetes with complications, malnutrition, end-stage liver disease, cirrhosis, intestinal obstruction/perforation, 

pancreatic disease, inflammatory bowel disease, bone/joint muscle infections/necrosis, rheumatoid arthritis and inflammatory connective tissue 
disease, severe hematological disorders, polyneuropathy, cardio-respiratory failure and shock, congestive heart failure, unstable angina and other 
acute ischemic heart disease, angina pectoris/old myocardial infarction, specified heart arrhythmias, cerebral hemorrhage, ischemic or unspecified 
stroke, vascular disease with and without complications, aspiration and specified bacterial pneumonias, renal failure, chronic ulcer of skin, major 
head injury
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