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Abstract

Background—In 2009-2010, Blue Cross Blue Shield of Massachusetts entered into global

payment contracts (the Alternative Quality contract, AQC) with 11 provider organizations. We

evaluated the impact of the AQC on spending and utilization of several categories of medical

technologies, including one considered high value (colonoscopies) and three that include services

that may be overused in some situations (cardiovascular, imaging, and orthopedic services).

Methods—Approximately 420,000 unique enrollees in 2009 and 180,000 in 2010 were linked to

primary care physicians whose organizations joined the AQC. Using three years of pre-

intervention data and a large control group, we analyzed changes in utilization and spending

associated with the AQC with a propensity-weighted difference-in-differences approach adjusting

for enrollee demographics, health status, secular trends, and cost-sharing.

Results—In the 2009 AQC cohort, total volume of colonoscopies increased 5.2 percent (p=0.04)

in the first two years of the contract relative to control. The contract was associated with varied

changes in volume for cardiovascular and imaging services, but total spending on cardiovascular

services in the first two years decreased by 7.4% (p=0.02) while total spending on imaging

services decreased by 6.1% (p<0.001) relative to control. In addition to lower utilization of higher-

priced services, these decreases were also attributable to shifting care to lower-priced providers.

No effect was found in orthopedics.

Conclusions—As one example of a large-scale global payment initiative, the AQC was

associated with higher use of colonoscopies. Among several categories of services whose value

may be controversial, the contract generally shifted volume to lower-priced facilities or services.
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INTRODUCTION

The growth of health care spending is a major policy concern.1234 Over the past few years,

insurers have begun to adopt new payment strategies centered on moving away from fee-for-

service towards bundled payments.5 Global budgets, the most inclusive form of bundled

payment in which groups of physicians and hospitals—increasingly in the form of

accountable care organizations (ACOs)—receive a fixed amount for all of a patient’s care

over a defined time period, are currently being implemented by Medicare and private

insurers across the country.67 ACOs share savings if total medical spending for their patient

population comes in under the budget and may share deficits when spending exceeds the

budget. This latter financial risk gives physician groups a strong incentive to contain

spending.8

Economists have long concluded that medical technology is the dominant driver of health

care spending growth.9101112 Over the past half century, rapid growth in medical technology

has dramatically increased treatment options for many acute and chronic conditions. For

example, cardiac catheterization has expanded medicine’s ability to respond to ischemic

heart disease. Imaging advancements such as computed tomography (CT) and magnetic

resonance imaging (MRI) have revolutionized the speed and accuracy of diagnosis. New

pharmaceuticals have introduced treatment options against diseases like cancer and

rheumatoid arthritis, turning them from fatal or livable diagnoses into livable chronic

conditions. Advancements in surgery and image-guided interventions have broadened the

scope of treatment for many conditions.

As medical technologies flourished, the appropriateness of their use became a subject of

debate. In many situations, the appropriateness of an intervention is well accepted and

backed by formal practice guidelines. For example, therapies for secondary prevention after

a heart attack are generally both clinically effective and low-cost.13 Colonoscopy screening

for colorectal cancer is also recognized as highly beneficial, especially in older

populations.141516 In other clinical scenarios, technologies may be inappropriately used in

some circumstances. For example, percutaneous coronary intervention is frequently

performed for non-acute indications across U.S. hospitals, giving rise to overuse.1718 The

potential overuse of diagnostic imaging in recent decades has also come under scrutiny, such

as CT or MRI for patients with low back pain without neurological symptoms or risk factors

indicating a need for imaging.1920 In the case of low back pain, reported health and

functioning have not improved as spending on such imaging accrued, supporting the notion

that both cost savings and clinical benefit (through avoiding unnecessary radiation exposure)

could be achieved through lower use.2122 Inappropriate imaging generated through self-

referrals has been identified as an especially important problem, as physicians have

increasingly owned their own diagnostic imaging equipment or facilities.23 Even preventive

care is susceptible to overuse in certain populations, such as women who receive

unnecessary screening for cervical cancer after undergoing hysterectomy for benign

causes.24 Such scenarios are among the lists of low-value services produced by the

American Board of Internal Medicine’s “Choosing Wisely” campaign in partnership with 17

specialty societies.2526
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For many reasons, a determination of appropriateness or “value” for any clinical service is

inherently difficult. The appropriateness of any individual service depends on a variety of

inputs, some of which are difficult if not impossible to measure. They include its timing in a

patient’s trajectory of care (removing a blood clot from the brain goes from high to low

value in a matter of minutes), location of delivery (the same service in a hospital can cost

much less in a clinic), and the complex clinical situation within which the treatment decision

is made (patients with multiple co-morbidities). This clinical nuance extends to areas of

medicine, in which the appropriateness of interventions depends on a patient’s particular risk

factors. Other inputs include various dimensions of patient preferences and supply-side

(physician or hospital) factors, such as capacity, practice volume, and specialization, which

further complicate the value equation.27 Research suggests that in heart attack treatments,

the value of any treatment strategy depends on the patient’s fitness for the treatment as well

as the expertise a provider has with the technology.28 Physician expertise through the

volume-outcomes relationship is also sure to play a role.2930 Thus, the value of any service

may be quite heterogeneous across a population, with some sure to have a wider distribution

around the average than others.31

Nevertheless, appropriateness of care has become a focus of health policy, with major

legislative efforts such as the Affordable Care Act motivated, in part, by regional variations

in care suggesting that perhaps one-third of U.S. health care spending is wasteful.3233 As the

nation experiments with global budgets, understanding their effects on technology-intensive

services whose appropriateness can often be unclear is important. We studied the impact of a

widespread global budget initiative in Massachusetts on several such categories of services:

those thought to be beneficial (colonoscopies), those thought to be overused in some cases

(cardiovascular and imaging), and those thought to be driven substantially by patient

preferences (orthopedics).

The Alternative Quality Contract

In 2009, Blue Cross Blue Shield of Massachusetts (BCBS) entered into global budget

contracts with 7 physician organizations in Massachusetts.34 Four additional organizations

joined in 2010 with 15 groups now participating as of 2012. The “Alternative Quality

Contract” (AQC) is a 5-year contract that pays organizations a global budget for the entire

continuum of care for a population of enrollees in health maintenance organization plans.

Enrollees designate a primary care physician (PCP) each year, and budgets are allocated to

the PCP’s organization. More than 1,600 PCPs and 3,200 specialists practice in

organizations participating in the AQC, ranging from multi-specialty practices to large

tertiary care systems. The AQC also includes pay-for-performance bonuses of up to 10% of

the organization’s budget, based on both inpatient and outpatient quality measures. To

support AQC organizations, BCBS provides technical assistance including periodic reports

that compare an organization’s spending and quality to those of others.

Previous work found that the AQC was associated with a 1.9% reduction in spending and

modest quality improvements in the first year.35 This grew to a 3.3% reduction in the second

year with larger improvements in quality.36 On the whole, savings were achieved through

lower prices in the first year, consistent with the organizations’ focus of shifting referrals to
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less expensive providers.37 By the second year, reductions in utilization also contributed to

savings.

METHODS

Study Design

The population included enrollees from January 2006 through December 2010 who were

continuously enrolled for at least one calendar year. The 2009 intervention cohort consisted

of 428,892 enrollees whose PCPs’ organizations joined the AQC in 2009, and the 2010

cohort consisted of an additional 183,655 enrollees of organizations that joined in 2010.

About 1.3 million enrollees whose PCPs did not participate in the AQC served as controls.

Characteristics of the population have been described elsewhere.38 Enrollees averaged 35

years in age, with 50% female. Average cost-sharing was about 15%. These were stable

across the study period.

We used a difference-in-difference approach to characterize the treatment effect. Our

primary analysis consists of the 2009 cohort, for whom the pre-intervention period was

2006-2008 and post-intervention was 2009-2010. Within this cohort, we pre-specified 2

subgroups. The “prior-risk” subgroup consisted of 4 organizations that had prior experience

with risk-based contracts from BCBS (88% of the cohort), and the “no-prior-risk” subgroup

consisted of 3 organizations that entered the contract without BCBS risk-contracting

experience (12% of the cohort). Prior-risk organizations tended to be larger and more

established in the marketplace, whereas the latter included physicians groups which were

formed in preparation for entering the risk contract. We also analyzed the 2010 AQC cohort,

comprising of 4 organizations without prior risk contracting, analogous to the no-prior-risk

subgroup.

We identified colonoscopy, cardiovascular, imaging, and orthopedic services using Current

Procedural Terminology codes and the 2010 Berenson-Eggers Type of Service (BETOS)

classification system from the Centers for Medicare and Medicaid Services.39

Statistical Analysis

The dependent variable was spending (including patient cost sharing) in 2010 dollars or

utilization. Spending was computed from claims payments made within the global budget,

which reflects negotiated fee-for-service prices. Utilization was computed by counting

services. For ease of interpretation, we scaled utilization data to volume per thousand

enrollees.

We used a multivariate linear model at the enrollee-quarter level. We controlled for age

categories, interactions between age and sex, and enrollee risk score. Risk scores were

calculated by BCBS from current year demographics and diagnoses grouped by episodes of

care, similar to the Hierarchical Coexisting Conditions (HCC) risk adjustment system used

by the Centers for Medicare and Medicaid Services to adjust payments to Medicare

Advantage plans.40 The risk score comes from a statistical model relating current year

spending to current year diagnoses and demographic information. Higher scores denote

greater expected spending.
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In our base model, we also included indicators for intervention status, quarter, quarter-

intervention interactions, the post-intervention period, and the interaction between

intervention and the post-intervention period, which produced our estimate of the policy

effect. To balance the sample on observable traits, the model used propensity weights

calculated from age, sex, risk score, and cost-sharing. Given the possibility of unobserved

demand-side incentives, the model included indicators for each specific benefit design

within BCBS HMO plans. Consistent with our prior work, the model was not logarithmic-

transformed because the risk score is designed to predict dollar spending and linear models

have been shown to better predict health spending than more complex functional

forms.41424344 Standard errors were clustered at the practice level.4546 Results are reported

with 2-tailed P values.

We tested the model for differences in pre-intervention trends between treatment and control

enrollees. The lack of a difference in pre-intervention trends supports our identification

strategy in the difference-in-differences framework. Resulting changes in spending

associated with the AQC can be explained by changes in utilization (quantity) or changes in

prices. We decomposed spending results by category into price and quantity components by

standardizing the prices for each service to its median price across all providers in

2006-2010. Differences in spending from repriced claims reflect differences in utilization.

We further assessed whether the price effect was due to differential changes in negotiated

fees or differential changes in referral patterns (referring patients to less expensive

physicians or hospitals). We used our models of utilization to directly analyze the

relationship between the AQC and quantity of specific services within each category.

Under a global budget, there may be incentives to upcode for increased payments, which

would make patients seem sicker and thus spending adjusted for health status seem lower

relative to the control group. In prior work, we explored this concern and showed that risk

score changes associated with the AQC explain only a nominal share of the spending

difference.47 We used STATA software, version 11. The study was approved by Harvard

Medical School.

RESULTS

Colonoscopies

Over the first two years of the AQC, the 2009 cohort saw an increase of 0.7 (p=0.04)

colonoscopies per 1,000 enrollees per quarter relative to control (Figure 1), amounting to a

5.2% rise in the volume of colonoscopies (Table 1). Because colonoscopies are clinically

indicated as a screening tool in patients 50 years or older, consistent with higher baseline

volumes shown in Table 1, we repeated our analysis in this subpopulation. Estimates show a

statistically insignificant increase of 1.9 (p=0.13) colonoscopies per 1,000 enrollees per

quarter, or about 4.7%, relative to control. In the 2010 cohort, no changes in colonoscopy

utilization associated with the AQC were found in its first year (−0.3, p=0.48).

Spending on colonoscopies increased by 5.7% over the first 2 years in the 2009 cohort

($0.54 per enrollee per quarter). As Table 2 shows, this increase was statistically significant

in year-1 (p=0.005) but not significant in year-2 (p=0.22). The 2010 cohort saw no changes
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in colonoscopy spending relative to control in its first year ($0.10, p=0.88). Overall, changes

in colonoscopy spending were driven by the changes in volume, as we did not find

significant changes in colonoscopy prices or location of care associated with the AQC.

Cardiovascular Services

Spending on cardiovascular services was higher in the post-AQC period relative to pre-AQC

for both intervention and control subjects, but the difference was smaller in AQC subjects.

The 2009 AQC cohort spent on average 7.4% less (−$1.47 per member per quarter, p=0.02)

relative to control. By year, these savings were 6.8% (p=0.001) in year-1 and 7.7% (p=0.04)

in year-2 (Table 2). The greater difference in year 2 was unrelated to the removal of the

2010 cohort from the control group in year 2 (the 2010 cohort belonged to the control group

in year 1). Although selection into the AQC was non-random, an interaction of the secular

trend with the AQC indicator demonstrated no significant spending trend differences

between AQC and non-AQC groups prior to the intervention. This suggests that the AQC

effect is not explained by differential underlying trends in spending between the groups. The

2010 cohort spent 11.1% less (−$2.54, p=0.004) on cardiovascular services relative to

control its first year.

For the 2009 cohort, about one-third of the savings was explained by lower utilization of

services, while two-thirds by lower prices. In our decomposition of the price effect, we

found no differences in price trends between AQC and non-AQC providers. Instead,

spending reductions due to prices were explained by patients receiving care in outpatient

facilities with less expensive fees, consistent with our prior work.47 Direct analyses of

cardiovascular services (coronary artery bypass grafts, aneurysm repairs, endarterectomies,

angioplasties, and pacemaker insertions) are reported in Table 1 and plotted in Figure 2.

Results suggest that a decrease in angioplasty volume likely drove the differences in

spending. Other cardiovascular services did not undergo changes in volume, consistent with

Figure 2.

Spending reductions were larger in the no-prior-risk subgroup, which had an average

reduction of 27.2% (−$6.06, p<0.001) in cardiovascular spending relative to control in the

first two years. In contrast, the prior-risk subgroup experienced smaller reductions of 4.1%

(−$0.85, p=0.17). Sensitivity analyses supported our main results.

Imaging

The 2009 AQC cohort spent less on imaging relative to control in the first 2 years. The AQC

was associated with a 6.1% decrease (−$5.67 per member per quarter, p=0.001) on imaging

spending. The year-1 reduction was 4.7% (−$4.40, p<0.001) and year-2 was 7.4% (−$6.86,

p=0.001) (Table 2). There were no significant differences in pre-intervention spending

trends on imaging between the AQC and non-AQC groups.

Spending reductions were found in the outpatient setting rather than the hospital. In addition,

outpatient facility spending (the portion of the fee that goes to the facility) accounted for

almost all of the savings, suggesting that imaging services were referred to less expensive

settings (such as non-hospital based), giving rise to a large price effect that drove the

findings. Consistent with this and Figure 3, direct analyses of utilization found no
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statistically significant decreases in the volume of CTs, MRIs, ultrasounds/echocardiograms,

or imaging procedures (Table 1). Standard imaging, mostly comprised of X-rays, actually

saw an increase in volume of 2.5% (p=0.045) over the first 2 years (6.19 per 1000 enrollees

per quarter). This further implies a substantial price effect that was able to overcome some

volume increases to produce savings.

Similar to cardiovascular services, savings were larger in the no-prior-risk subgroup. In this

subgroup, the AQC was associated with a reduction of 11.9% on imaging spending (−$10.54

per enrollee per quarter, p=0.02) after two years. The 2010 cohort, all no-prior-risk groups,

saw a similar reduction of 11.0% (−$10.90, p<0.001) in its first year. In the prior-risk

subgroup, savings were smaller. The average reduction after 2 years was 4.7% (−$4.51,

p<0.001).

Orthopedics

The AQC was not associated with any changes in spending on orthopedic services, nor were

there any associated changes in utilization. The average 2-year effect of the AQC on total

orthopedic spending was an insignificant 0.9% ($0.04 per enrollee per quarter, p=0.83).

Neither year-1 nor year-2 saw significant effects (Table 2). This was consistent across prior-

risk and no-prior-risk groups in the 2009 cohort. In addition, neither facility nor non-facility

components of orthopedic spending were affected. The 2010 cohort saw a large though

statistically insignificant reduction in orthopedic spending of 12.7% (−$0.70, p=0.09).

Consistent with Figure 4, direct analyses of utilization demonstrated that the AQC was not

associated with changes in the volume of hip or knee replacements (Table 1).

DISCUSSION

The AQC was associated with increased spending on colonoscopies due to increased

volume. It was associated with reductions in spending on cardiovascular and imaging

services, but not on orthopedic services. Reductions in spending were larger in year-2 than

in year-1, and were explained both by decreased utilization and lower prices achieved

through referring patients to less expensive providers. Consistent with qualitative evidence

gathered from organizational leaders, shifting referral patterns to less expensive providers

was the low-hanging fruit by which organizations in the AQC aimed to achieve savings in

the early years.48 However, among both cardiovascular and imaging services, about one-

third of the reductions in spending, concentrated in year-2 and in groups who entered the

contract from fee-for-service, was explained by lower volume. This suggests that even in the

early years, organizations were able to achieve reductions in volume in some services.

Under bundled and global payment systems, there can be a tradeoff between controlling

spending and supporting innovation. Innovations in medicine often lead to technologies that

are high cost, such as new devices or diagnostic modalities, some of which may be high or

low value depending on the clinical situation. In cases such as angioplasty and imaging,

extending these innovations to patients in certain situations, such as a lack of clinical

indications for use or purely elective use, have been questioned on the grounds of

appropriateness. One way that systems operating under global payments have to reduce
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spending while maintaining quality is to lower spending on low-value services. Thus, a

crucial question surrounding our findings is whether the foregone spending was for high or

low value services. While our analysis of claims data does not include any conclusive

assessments of the effect on value, several pieces of supporting evidence that suggest the

AQC did not adversely affect the quality of care and may have successfully targeted services

that may be overused in some situations.

First, in other research we found that the AQC did not negatively affect the pay-for-

performance measures of quality used in the AQC program. In contrast, we found that the

AQC was associated with improvements in quality in chronic care management, adult

preventive care, as well as pediatric care.49 Second, the AQC was associated with increased

use of colonoscopies, a service generally supported by practice guidelines. Third, our

findings on imaging (Figure 3) are consistent with broader trends in the slow down of

imaging, which is posited to be driven largely by reductions in use in lower-value

situations.50 Finally, our cardiology results are also consistent with a focus on value. Our

results merely provide suggestions, rather than conclusive evidence, about value. We must

emphasizing that value depends on the clinical situation.

Our study has several limitations. First, the population was drawn from a large commercially

insured HMO population in Massachusetts, so results may not generalize to Medicare or

enrollees in other types of health plans. Second, we did not observe details of each AQC

contract or provider risk contracting with other payers, which have become more prevalent

in 2010. Third, using administrative data, we cannot assess the appropriateness of any

specific instance of utilization. Fourth, our service categories do not capture the broad array

of medical technologies that patients and doctors use. We merely explored a small mixture

of services. In addition, beliefs about appropriateness may be in flux; for example, recent

practice guidelines for colonoscopies have also called into question its presumed high

value.51 Finally, we caution that multiple comparisons within categories of services may

produce spurious results.

Slowing the growth of health care spending without hurting quality is a central goal.5253 As

payment reform and ACOs gain momentum across the country, and physician organizations

adapt to a more constrained environment, avoiding the blunting of technological innovations

in medicine is an important priority.54 Different medical technologies will likely be affected

differently by global budgets. This will depend on providers’ and patients’ treatment

choices, but it will also depend on the ability of device makers and manufacturers of tools,

scanners, and other technologies to focus on innovations that are high value. As lessons

from early global or bundled payment systems amass,5556 an understanding of the

mechanisms by which spending is reduced will be as important to policymakers as that it

can be reduced at all.
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Figure 1. Colonoscopy Utilization
For all figures, AQC denotes the 2009 intervention cohort, and Non-AQC denotes the control. The x-axis represents 2006-2010

in quarters, with the vertical line placed at the start of 2009 when the AQC was implemented.
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Figure 2. Cardiovascular Utilization

Song et al. Page 13

Healthcare (Amst). Author manuscript; available in PMC 2014 April 23.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 3. Imaging Utilization

Song et al. Page 14

Healthcare (Amst). Author manuscript; available in PMC 2014 April 23.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 4. Orthopedic Utilization
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