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Abstract
Objective: The Accountable Care Organization (ACO) model of health care delivery is based 

on new payment models for general practice to reward improved quality and decreased cost of 

care. 

Methods: Banner Health Network (BHN) is one of the original CMS Pioneer ACO programs 

and implemented a comprehensive disease management program based on the collaborative care 

model. Key performance indicators for CMS reflected quality and cost of care. 

Results: BHN has demonstrated both improved quality and cost savings in the first two years 

of the pilot program. The disease management program based on the collaborative care model 

appears to have improved patient health outcomes based on quality improvement measures. In 

addition the program has reduced emergency department and hospital utilization, resulting in cost 

savings. 

Conclusions: The BHN quality improvement program is the platform for analyzing and 

improving on the BHN ACO model. This model appears to have excellent application to the China 

health care system that is also focused on prevention and improvement of chronic disease and 

cost-effectiveness.

Keywords: Accountable care organization; population health management; patient centered 

medical home; disease management; quality improvement
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Introduction
Chronic, non-communicable diseases now 

account for an estimated 80% of total deaths 

and 70% of total disability-adjusted life-years 

(DALYs) lost in China [1]. The ageing of 

the population is one major force driving the 

epidemic of chronic diseases [2] and is pre-

dicted to produce a 200% increase in deaths 

from cardiovascular disease in China between 

2000 and 2040 [3]. The second major force is 

unhealthy lifestyle behaviors, such as tobacco 

use, unhealthy nutrition, and physical inac-

tivity leading to obesity [4, 5]. The percent-

age of ideal cardiovascular health in Chinese 

adults is extremely low [6]. Abdominal 

obesity is a major risk factor for diabetes in 

China [7]. The pooled prevalence, awareness, 

treatment, and control of diabetes mellitus 

were 6.41%, 45.81%, 42.54%, and 20.87%, 

respectively [8]. The pooled prevalence, 
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awareness, treatment, and control were 42.6%, 34.1%, 9.3% 

and 27.4%, respectively [9]. The cumulative economic loss 

from the effects of heart disease, stroke, and diabetes on labor 

supplies and savings over the period 2005–2015 was approxi-

mately $556 billion [10]. The prevalence of major depression 

in China was 11.3% and <1% of these patients received treat-

ments. Greater than 60% of patients with major depression at 

baseline remained depressed throughout the 12-month follow-

up period [11].

The Affordable Care Act (ACA) is designed to improve the 

prevention and management of chronic disease by the trans-

formation of primary care from a fee for service, acute care 

model to a new system in which payment is based on quality, 

outcomes, and efficiency [12]. The ACA is focused on achiev-

ing the “triple aim” of improved patient experience of care 

(e.g., satisfaction and access), improved population health 

by targeting high-risk patients for treatment and decreased 

cost of care by reducing utilization of services, such as emer-

gency department visits and hospitalizations that result from 

lack of evidence-based treatment [13]. The ACA focus on the 

triple aim has incorporated new models of primary care, the 

Patient-centered Medical Home and the Accountable Care 

Organization, designed to improve patient experience of care, 

population health, and reduce the cost of care [12].

The Patient-centered Medical Home (PCMH)
The Patient Centered Medical Home (PCMH) is a model of 

primary care based on a physician led, team-based approach 

to patient health. The PCMH is based on seven principles: 

1) a personal physician for the patient; 2) physician directed 

practice; 3) a whole person orientation; 4) integrated and 

coordinated care; 5) quality and safety; 6) enhanced access, 

and 7) payment reform [13, 14]. The PCMH is team-based 

and physician directed. The physician is responsible for pro-

viding or coordinating care for all patient needs for all four 

stages of life; preventive health, acute care, chronic disease 

management and end of life care [14]. The PCMH team 

includes professionals such as nurses, office staff, care man-

agers, pharmacists and behavioral health clinicians [12, 14].

Payment reform is based on a transition from fee for ser-

vice reimbursement based on volume of services to new mod-

els of reimbursement based on the “Triple Aim” of improved 

patient quality of care, improved population health, and 

decreased per capita cost of healthcare [12]. Population health 

management programs in which identified patient groups at 

risk for poor health outcomes and high cost are enrolled in 

integrated, coordinated programs of care consistent with the 

PCMH principles [12]. Health Information Technology (HIT) 

has emerged as a critical component of the ACO model to 

facilitate the analysis of both clinical care management and 

utilization and cost data [12].

The Accountable Care Organization
In the Medicare Pioneer Accountable Care Organization 

(ACO) model, participating primary care provider groups 

are eligible to receive a financial incentive for demonstrating 

reduced or slowed growth trends in health care expenditures 

and improving the quality of care. All of the primary care 

organizations that join the ACO agree to share cost savings 

and losses. Savings (or losses) are determined by calculations 

based on initial benchmark costs based on per capita spend-

ing for patients retrospectively assigned to each ACO. These 

benchmark calculations are based on inpatient and outpatient 

expenditures over a 3-year period prior to the ACO contract 

and are updated annually based on overall cost growth nation-

wide [12]. The ACOs that achieve spending levels below 

Medicare targets are eligible to receive a share of the cost sav-

ings. If spending exceeds the targets then the ACO must return 

a percentage of the excess to Medicare. Shared savings are 

based on meeting CMS ACO quality performance standards 

in four key domains: 1) patient/caregiver experience of care; 

2) care coordination; 3) preventive health; and 4) at-risk popu-

lation measures [12] (Table 1).

The evidence
Recent research is beginning to show consistent improve-

ments in quality, outcomes, and cost of care consistent with 

the triple aim. A recent review by the Patient-centered Primary 

Care Collaborative [15] surveying 28 studies between 2013 

and 2014 found improvements in cost for 17 of the studies, 

improvement in utilization in 24, quality improvements in 11, 

improved access in 10, and improved satisfaction in 8. Wang 

et al. [16] reported that PCMH reduced overall medical costs 

for patients with diabetes by 21% in year one, largely driven 
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by reduced inpatient utilization, compared to non-PCMH set-

tings. A study by van Hasselt et al. [17] showed that PCMH 

practices demonstrated significant declines in total payments, 

acute care payments, and emergency room visits after PCMH 

certification. The decline was greater for practices with sicker 

than average patients. Higgins et al. [18] found no signifi-

cant differences in cost or utilization between PCMH and 

non-PCNH practices for the overall population, but did find 

Table 1. CMS ACO quality indicators and domains.

Measure 
number

  ACO quality indicators  

Description  Domain

ACO #1  Getting Timely Care, Appointments, and Information  Patient/Caregiver Experience

ACO #2  How Well Your Doctors Communicate  

ACO # 3  Patients’ Rating of the Physician  

ACO # 4  Access to Specialists  

ACO # 5  Health Promotion and Education  

ACO # 6  Shared Decision-making  

ACO # 7  Health Status/Functional Status  

ACO # 8  Risk Standardized, All Condition Readmissions  Care Coordination/Patient Safety

ACO # 9  ASC Admissions: COPD or Asthma in Older Adults  

ACO # 10  ASC Admission: Heart Failure  

ACO # 11  Percent of PCPs who Qualified for EHR Incentive Payment  

ACO # 12  Medication Reconciliation  

ACO # 13  Falls: Screening for Fall Risk  

ACO # 14  Influenza Immunization  Preventive Health

ACO # 15  Pneumococcal Vaccination  

ACO # 16  Adult Weight Screening and Follow-up  

ACO # 17  Tobacco Use Assessment and Cessation Intervention  

ACO # 18  Depression Screening  

ACO # 19  Colorectal Cancer Screening  

ACO # 20  Mammography Screening  

ACO # 21  Proportion of Adults who had blood pressure screened in past 2 years  

ACO # 22–26  Diabetes Management Composite

ACO #22. Hemoglobin A1c Control (HbA1c; <8%)

ACO #23. Low Density Lipoprotein (LDL; <100 mg/dL)

ACO #24. Blood Pressure (BP) <140/90

ACO #25. Tobacco Non-use

ACO #26. Aspirin Use

 At Risk Population- Diabetes

ACO # 27  Percent of beneficiaries with diabetes whose HbA1c in poor control (>9%) 

ACO # 28  Percent of beneficiaries with hypertension whose BP <140/90  At Risk Population- Hypertension

ACO # 29  Percent of beneficiaries with IVD with complete lipid profile and LDL 

control <100 mg/dL

 At Risk Population- Ischemic Vascular 

Disease 

ACO # 30  Percent of beneficiaries with IVD who use aspirin or other antithrombotic  

ACO # 31  Beta-blocker therapy for LVSD  At Risk Population Heart Failure

ACO # 32–33  ACO #32. Drug therapy for lowering LDL-cholesterol

ACO #33. ACE Inhibitor or ARB Therapy for Patients with CAD and 

Diabetes and/or LVSD

 At Risk Population –Coronary Artery 

Disease
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significant cost decreases for the patients at highest risk, con-

cluding that the most benefit can be achieved by targeting these 

patients.

A report on the economic impact of integrated medical and 

behavioral health care [19] showed that patients with medical 

and behavioral co-morbidities had significantly higher costs 

than patients with medical conditions alone. The costs for co-

morbid medical and behavioral conditions can be 2–3 times 

higher than patients with a medical condition alone. Most of 

these higher costs are attributable to medical care, not behav-

ioral services. The authors concluded that increased integrated 

medical and behavioral care nationally could produce $26–

$48 billion in potential savings through reduced hospitaliza-

tions and emergency department visits [19].

Population health management and  
the Collaborative Care Model
The emerging approach to chronic disease management is 

the population health management-based Collaborative Care 

Model (CCM) [20]. The CCM is a principle-guided approach 

to preventing and treating chronic disease comprised of five 

components: 1) interdisciplinary team-based approach to care; 

2) patient engagement and activation; 3) structured patient 

assessment, stratification, and treatment; 4) long-term sched-

uled patient follow-up; and 5) enhanced care coordination. A 

hallmark of the CCM is that integrated health care (multiple 

medical and behavioral conditions, such as diabetes, hyperten-

sion, and depression) are all treated simultaneously.

An example of the CCM is an integrated health inter-

vention to manage depression, diabetes, and coronary heart 

disease [21]. The 12-month intervention combined support 

for patient self-management skills for their chronic diseases 

with pharmacotherapy to control depression, hyperglycemia, 

hypertension, and hyperlipidemia. Patients work collabora-

tively with nurses and general practitioners to establish clini-

cal and self-management goals. The nurse case manager is the 

key point contact, meeting the patient in the clinic every 2–3 

weeks in the early phases. As the patient makes progress, the 

nurse makes a transition to telephone follow-up in the main-

tenance phase.

“Treat to target” pharmacotherapy protocols are used 

to guide adjustments of medicines in patients who did not 

achieve specific goals [22]. This involves setting objective 

target treatment goals (blood pressure, HbA1c, and depres-

sion scores) and closely monitoring progress towards the goals 

over the course of treatment. The nurse uses motivational 

interviewing and helps patients solve problems and set goals 

for improved medication adherence and self-care (e.g., nutri-

tion, exercising and self-monitoring of blood-pressure, and 

glucose levels). Patients receive self-care materials, including 

a depression handbook and materials on chronic disease man-

agement, and self-monitoring devices (e.g., blood-pressure or 

blood glucometers).

Once the patient achieves initial target levels for meas-

ures, the nurse and patient develop a maintenance plan that 

includes stress reduction, continued work on nutrition, and 

physical activity goals and medications. The plan includes 

identification of prodromal symptoms that are warning signs 

of relapse or worsening, such as increased depression or poor 

glycemic control. The nurse calls the patient every 4 weeks 

during the maintenance phase to assess depression, as well as 

patient goals, adherence, and laboratory test results. Patients 

with disease control that worsens are scheduled for follow-up 

clinic visits or telephone calls and the treatment intensity is 

increased based on the protocols [21].

Compared with treatment as usual controls, patients in the 

intervention group had greater overall 12-month improvement 

in HbA1cs, LDL-cholesterol levels, systolic blood pressure, 

and depression scores. Patients in the intervention group also 

were more likely to have one or more adjustments of insulin, 

antihypertensive medications, and antidepressant medications. 

Patients had better quality of life and greater satisfaction with 

care for diabetes, coronary heart disease, and depression [21]. 

This model of collaborative care has been applied to many 

other medical and behavioral conditions, such as anxiety, 

pain, insomnia, and bipolar disorder, with similar evidence 

for greater effectiveness than treatment as usual groups and 

evidence for reduced medical utilization and cost savings [23].

The CCM model often incorporates group education and 

skills-building groups for improved nutrition, physical activ-

ity, and stress management. The groups include structured 

education and skills-building activities designed to help 

patients lose weight by improving nutrition and physical 

activity. Patients complete written exercises in the group and 
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for cardiovascular disease and metabolic disorders. Examples 

include number of medical and behavioral conditions, severity 

indicators, and utilization history. Stratification is used to clas-

sify patients along a continuum of risk, acuity, and chronicity, 

which in turn are used to develop stepped care interventions. 

The current focus is on patients at high and moderate risk, 

with an emphasis on diabetes. The results of the algorithm are 

shared with the PCP and care managers (typically nurses) and 

the rest of the primary care team.

The care manager then conducts outreach to contact and 

engage the patient in the program. Patient engagement is the 

active process of inviting the patient to enter a treatment agree-

ment based on principles of patient-centered care and shared 

decision-making. Patient motivation to initiate or sustain 

treatment is often low, and the use of techniques designed to 

identify and increase motivation, such as motivational inter-

viewing. Patient-centered care and shared decision-making 

involve the health professional working collaboratively with 

the patient to select interventions.

Stepped care interventions are delivered by the care man-

ager based on the patient level of acuity. Patients may be seen 

initially in the office for an in-person updated assessment and 

also to develop a trusting, collaborative relationship with the 

care manager. In addition, the care manager uses a shared 

decision-making model to develop a treatment plan based on 

the results of the assessment and recommendations and the 

patients’ perspectives. The plan typically includes medication 

adherence, improvements in nutrition and physical activity, 

and development of community-based support. Behavioral 

conditions such as depression, anxiety, and substance abuse 

disorder are often identified, and are also integrated into the 

treatment plan. The care manager is focused on coordination 

of care to insure that the primary care team is closely aligned 

with specialty providers

Systematic follow-up is the proactive monitoring of patient 

progress from initial engagement and acute treatment to the 

maintenance phase. This is one of the most critical, yet over-

looked components of the CCM model because the evidence 

for cost-savings is based on at least 12 and up to 36 months 

of systematic follow-up. This period of time is necessary 

to achieve sustained patient condition self-management in 

which the patient learns to monitor and modify biometrics, 

are assigned take-home activities. Patients use a log to self-

monitor daily nutrition, physical activity, and weight. Progress 

is reviewed in each group session. Often an ongoing support 

group is offered for patients who complete the basic group ses-

sions. There are many standardized group programs, such as 

the Dietary Approach for Stopping Hypertension (DASH) diet 

[24] and the Diabetes Prevention Program [25] that have been 

adopted for primary care and the Chinese population [26, 27]. 

In addition to efficiency, groups have the added advantage of 

other patients offering peer support that can enhance and sus-

tain patient motivation.

The Banner Health Network ACO population 
health management model
The Banner Health Network (BHN), an integrated delivery 

system in the Phoenix, Arizona metropolitan area, is one of 

the original 32 pioneer ACO organizations selected by CMS 

in 2012. This ACO coordinates care within the Banner Health 

system and among >3000 network providers using a popula-

tion health management model.

The BHN leadership developed a comprehensive model of 

population health consistent with 6 key components of inte-

grated care: 1) apply evidence-based care and treatments; 

2) define, measure, and systematically pursue desired out-

comes; 3) use proactive onsite care teams; 4) match profes-

sional expertise to the need for treatment escalation inherent 

in stepped care; and 5) use cross-disciplinary care managers 

in assisting the most complicated and vulnerable [28]. The key 

components of the BHN model also include the 5 CCM com-

ponents: 1) patient identification; 2) stratification; 3) patient 

engagement; 4) stepped-care interventions; 5) systematic fol-

low-up; and 6) outcomes evaluation.

Patient identification includes 4 critical components: 1) an 

electronic medical record; 2) a predictive modeling algorithm 

for identifying high-risk patients based on EHR data, such as 

diagnoses, services, and utilization; 3) a health risk assess-

ment (HRA) designed to screen patients for cardiovascular 

and behavioral risk factors; and 4) outcomes data that can be 

reported to stakeholders based on quality improvement feed-

back loops.

The BHN algorithm results were used for patient risk 

stratification to classify patients as low, medium, and high risk 
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behavioral health status, nutrition, physical activity, and other 

target behaviors. This should not be surprising; the typical 

patient has to manage medical treatment regimens, stress and 

behavioral conditions, and lifestyle behavior changes. The 

process of learning to manage multi-conditions and achieve 

condition self-management typically requires months or even 

years of education and effort, often with health coaching.

BHN ACO financial results
As reported by L & M Policy Research Evaluation [29] of the 

pioneer ACO Year One spending trends, BHN was among 

eight ACOs that contributed significant reductions in Medicare 

spending growth as compared to local markets, equaling a total 

estimated $155.4 million. Further, BHN was a top performer 

and one of the two ACOs that accounted for nearly 41% of 

the total 2012 spending reduction, dropping the per member 

per month (PMPM) rate by $50.00, as compared to an average 

ACO decrease of $20.00. While most of the top ACO reductions 

were reported in the areas of outpatient and physician services, 

BHN was one of four demonstrating significantly lower spend-

ing growth in the inpatient arena. Additionally, while skilled 

nursing facility and home health service spending increased on 

average for nine of the pioneer ACOs, the BHN was one of 

three that observed slower spending growth in this area.

The applied outcome analysis compared ACO spending to 

local market trends as well as comparing expenditures to a 

CMS shared savings benchmark. The BHN was one five ACOs 

that achieved both significant reductions in spending and 

attained the shared savings target. In year one, BHN reported 

4.0% lower medical expenditures than projected for the popu-

lation of aligned beneficiaries, equating to $19 million in gross 

savings and a $13.4 million gain share from CMS. In the BHN 

ACO second year, a 2.8% reduction produced a $15 million 

gross and $9 million in shared savings (Table 2).

The BHN quality improvement program
The BHN Ambulatory Quality Management team formed in 

late 2012. The initial focus of this team was raising aware-

ness of the pioneer ACO measures and documentation require-

ments. The team created an informational presentation and 

supplementary reference materials about the pioneer ACO and 

the performance measures.

Site visits to primary care practices started early in 2013. 

The purpose of the site visit was to serve as a resource and 

establish a working relationship with the practice, provide 

information about prevention and chronic disease manage-

ment performance measures, and evaluate potential for work-

flow improvements to support care delivery to ACO members. 

The team also provided regular updates to physician groups 

and office manager gatherings.

In 2013 a strategic initiative was launched. The purpose 

of the initiative was to utilize ACO measures to monitor and 

continuously improve clinical outcomes with the goal of 

achieving a predictable high quality patient experience and 

lower health care costs. Baseline data identified three poten-

tial areas for improvement: the Diabetes Composite; Adult 

Weight Screening; and Depression Screening. Monthly sam-

pling of ACO data was collected to serve as an on-going indi-

cator of progress towards target performance. An initiative 

oversight team, consisting of a BHN physician and clinical 

leaders, met regularly to evaluate performance and deter-

mine improvement priorities. As a result of these focused 

efforts, the initiative exceeded its target. Pioneer ACO per-

formance improved on nearly every metric from 2012 to 

2013. The BHN ACO achieved results in the quality-related 

measures identified by CMS as important health indicators, 

such as timely and appropriate care, preventive screenings, 

and management of chronic disease [30]. The 2013 quality 

score increased by 19% over the prior year. Table 3 below 

Table 2. Banner Health Network Pioneer ACO model financial results for years 1 and 2

Performance 
Year 1 (2012) 
Gross Savings 
Percentage [1]

 Performance 
Year 1 (2012) 
Gross Savings 
Amount [2]

 Performance Year 1 
(2012) Earned Shared 
Savings Payments/
Owe Losses [3]

 Performance Year 
2 (2013) Gross 
Savings/Losses 
Percentage [1]

 Performance Year 
2 (2013) Gross 
Savings Losses 
Amount [2]

 Performance Year 2 
(2013) Earned Shared 
Savings Payments/
Owe Losses [3]

4.0%  $19.1 Million  $13.37 Million  2.8%  $15.1 Million  $9.22 Million
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demonstrates measures achieving the greatest year-over-year 

improvement.

Conclusions
The BHN population health management program, which was 

based on the PCMH model and the pioneer ACO reimburse-

ment structure, achieved significant cost reductions and shared 

savings incentives. The comprehensive quality improvement 

initiatives resulted in significant improvements on targeted 

outcomes. The combination of population health manage-

ment programs based on the CCM, combined with quality 

improvement programs to educate and support providers on 

these new models, seem to be critical ingredients to the suc-

cess of the BHN. The population health management model 

constitutes the clinical strategies and techniques that lead to 

effective patient identification, engagement, and continuation 

in follow-up with the care manager. The BHN results are simi-

lar to other recent studies showing that high-risk patients are 

the best group to target to achieve cost savings.

The quality improvement program serves three critical 

roles. First, the many meetings and presentations to impact 

physician groups were designed to provide education on the 

pioneer ACO model, the costs and benefits of joining, and 

ongoing training and technical support to maintain the pro-

gram. Second, the quality program combined with the health 

information technology department provided the infrastruc-

ture for integrated program performance metrics into the elec-

tronic health record (EHR) to develop routine performance 

reports. Third, these performance metrics were integrated into 

a continuous performance improvement program with tech-

niques, such as process engineering, to evaluate the program 

and make changes designed to improve performance.

The emerging research on the success of the PCMH and 

pioneer ACO in achieving the triple aim has important impli-

cations for the health care system in China. It appears that 

most hospitals and clinics are still based on traditional fee for 

service models that are designed for acute care, not prevention 

and disease management. Integrated health services are lack-

ing and physicians focus primarily on pharmacology for treat-

ing chronic disease. Lifestyle behavior change treatment in 

areas, such as nutrition, physical activity, and tobacco smoking 

cessation, is typically not readily available. The general practi-

tioner often has only basic nursing support and the position of 

“behavioral health consultant” does not exist in China health 

Table 3. BHN select ACO performance measures for years 1 and 2

Performance measure  Banner ACO performance rate Mean performance rate for all pioneer ACOs

Year One (2012) Performance Summary Statistics

ACO13 Falls Risk Screening  22.14  35.64

ACO18 Depression Screening 9.04  23.62

ACO27 Diabetic A1C >9  44.26 lower score better  27.08

ACO28 Hypertension  40.98  63.94

Year Two (2013) Performance Summary Statistics

ACO 13 Falls Risk Screening  42.39  59.52

ACO18 Depression Screening 31.68  49.80

ACO27 Diabetic A1C >9  21.93 lower score better  16.10

ACO28 Hypertension  63.68  74.23
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care. While physicians and nurses can make incremental steps 

towards integrated care, these are likely to be insufficient to 

achieve broad transformation across the entire Chinese health 

system. It appears that a significant change in the model of 

health care delivery will be necessary to transform China gen-

eral practice, just as was required in the United States. The 

PCMH, team-based, population health management programs 

have been evaluated and found effective in Chinese research. 

Most Chinese hospitals and clinics are adopting the EHR and 

will have the capacity to develop the infrastructure neces-

sary to support these initiatives. In conclusion, the opportu-

nity to translate these emerging practices to China is great, 

and evidence indicates that if systematically adopted China 

will have a tremendous opportunity to achieve the triple aim 

of improved patient experience of care, improved population 

health, and decreased cost of care.
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