
VOL. 16, NO. 8	 n  THE AMERICAN JOURNAL OF MANAGED CARE  n	 607

n  managerial  n

© Managed Care &
Healthcare Communications, LLC

B oth policy makers and private payers in the United States have 
begun to recognize that improving care coordination across the 
fragmented healthcare delivery system is essential to improve 

the quality and affordability of care. Related efforts include recent 
Medicare demonstrations examining the impact of external disease 
management programs and payment reforms that reward integrated 
care organizations.1,2 An alternative approach—the patient-centered 
medical home—involves enhanced primary care practices as the locus 
of integration and coordination of care. A version of the medical home 
model was originally described by the American Academy of Pediatrics 
and has more recently been refined and delineated by a coalition of 
professional societies through a set of joint principles.3,4 

Elements of and antecedents to the current concept of the medical 
home have been shown to be associated with higher quality of care and pa-
tient experience.5-8  Closely related work on Wagner’s Chronic Care Mod-
el suggests the potential of this approach to improve the quality of care for 
patients with chronic conditions and prevent costly acute care.9-11 Howev-
er, empirical evidence is scant about whether efforts to transform practices 
into medical homes will improve quality or yield healthcare cost savings. 
Two recent studies demonstrate both the challenges of practicing transfor-
mation in primary care and the potential benefits in terms of patient and 
provider experience as well as preventable acute care utilization.12,13 

In this study, we evaluate the impact of a medical home model, Proven-
Health Navigator (PHN), introduced for Medicare Advantage enrollees in 
11 practices owned by Geisinger Health System (GHS) in Pennsylvania. 
ProvenHealth Navigator is a new model of care designed to improve the 
quality, efficiency, and patient experience of care. It functions as a part-
nership between participating primary care practices and Geisinger Health 
Plan (GHP). Central to the model is the transfer of population manage-
ment capabilities, including nurse case managers, from the health plan to 
the practice sites. This report focuses on the impact of the PHN on hospi-
talization and healthcare spending compared with a matched set of prac-
tices, using 2 years of preintervention and 2 years of postintervention data. 

METHODS
Study Population

We assembled medical claims data 
for services provided from January 1, 
2005, through December 31, 2008, 
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Background: The primary care medical home has 
been promoted to integrate and improve patient 
care while reducing healthcare spending, but with 
little formal study of the model or evidence of its 
efficacy. ProvenHealth Navigator (PHN), an inten-
sive multidimensional medical home model that 
addresses care delivery and financing, was intro-
duced into 11 different primary care practices. The 
goals were to improve the quality, efficiency, and 
patient experience of care.

Objective: To evaluate the ability of a medical 
home model to improve the efficiency of care for 
Medicare beneficiaries.

Study Design: Observational study using regres-
sion modeling based on preintervention and 
postintervention data and a propensity-selected 
control cohort.

Methods: Four years of claims data for Medicare 
patients at 11 intervention sites and 75 control 
groups were analyzed to compute hospital admis-
sion and readmission rates, and the total cost of 
care. Regression modeling was used to establish 
predicted rates and costs in the absence of the 
intervention. Actual results were compared with 
predicted results to compute changes attributable 
to the PHN model. 

Results: ProvenHealth Navigator was associated 
with an 18% (P <.01) cumulative reduction in 
inpatient admissions and a 36% (P = .02) cumula-
tive reduction in readmissions across the total 
population over the study period. 

Conclusions: Investing in the capabilities of 
primary care practices to serve as medical homes 
may increase healthcare value by improving the 
efficiency of care. This study demonstrates that 
the PHN model is capable of significantly reduc-
ing admissions and readmissions for Medicare 
Advantage members.
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and paid through June 30, 2009, and demographic informa-
tion for 15,310 members of GHP’s Medicare Advantage prod-
uct. Using these data, we identified all claims for enrollees 
who were cared for by physician practices that implemented 
the PHN model and enrollees who were cared for by matched 
physician practices during the study period. Enrollees who 
switched physician practices during the study period were ex-
cluded from the analyses. Continuous enrollment was not re-
quired for inclusion in the study sample; analyses conducted 
on the continuously enrolled subpopulation yielded qualita-
tively similar results. 

This analysis was approved by the GHS institutional re-
view board. 

Study Environment
Located in rural northeastern and central Pennsylvania, 

GHS is a not-for-profit, integrated healthcare organization 
comprised of the Geisinger Clinic, which has nearly 800 em-
ployed physicians; 2 acute tertiary/quaternary care hospitals; 
GHP, which serves 190,000 commercial and 38,000 Medicare 
Advantage members; and numerous other clinical programs 
and facilities. Geisinger Health Plan also utilizes a network 
of more than 18,000 non-GHS providers and 80 non-GHS 
hospitals. 

Geisinger Health System has an electronic health record 
(EHR) implemented systemwide for all ambulatory and inpa-
tient care. This EHR also is used by GHP case managers and 
patients. These EHR capabilities were operational in all par-
ticipating practices for several years prior to the launch of the 
PHN. All Geisinger-owned primary care practices, including 
the PHN sites, participated in a preexisting, EHR-enabled 
quality initiative to improve preventive, diabetes, and coro-
nary artery disease care.14

Implementation of ProvenHealth Navigator 
The PHN model has 5 functional program components: 

(1) Patient-Centered Primary Care Team Practice, (2) Inte-
grated Population Management, (3) Micro-delivery Systems, 
(4) Quality Outcomes Program, and (5) Value Reimburse-

ment System (Table 1). A more detailed 
description of each component, with a 
comparison to the National Committee 
for Quality Assurance (NCQA) Physi-
cian Practice Connections and Patient-
Centered Medical Home (PPC-PCMH) 
standards, can be found in the eAppendix 
at www.ajmc.com. 

Many of the elements required under 
the PPC-PCMH standards are provided 
in the Patient-Centered Primary Care 

Team Practice component. Access criteria are met through 
close monitoring of performance on appointment standards 
(NCQA standard 1). Tracking and registry capabilities for 
several chronic diseases are embedded into the Primary Care 
Team Practice component’s EHR (NCQA standard 2). Re-
minders for preventive and chronic disease care are part of 
the quality improvement initiative described above (NCQA 
standards 3 and 8). Self-management support has been a cen-
tral theme in the team-based care approach the practices use; 
disease and case management were added as part of the PHN 
model (NCQA standard 4). Electronic prescribing as well 
as test and referral tracking also are available in the EHR 
(NCQA standards 5, 6, and 7). Advanced communication 
capabilities for patients and providers are available through 
the electronic portals portion of the EHR system (NCQA 
standard 9). 

Although the PHN model was created prior to the pub-
lication of NCQA’s PPC-PCMH standards, it does address 
all of the capabilities described in those standards. However, 
because our goal was to impact the quality, patient experi-
ence, and efficiency of care across the full continuum of care, 
not just in the office of the primary care physician (PCP), 
we believed that additional components and activities were 
necessary. The activities included in the 5 components are 
described further in Table 1. Several are worth noting. First, 
many of GHP’s population management activities were 
moved to the practice site. Geisinger Health Plan provided 
case managers for each practice at a ratio of 1 nurse for every 
800 Medicare patients to serve as the hub for population-
based activities. Second, the model explicitly calls for the 
PCPs to develop systems of care for their patients when they 
are seen by other physicians or in other settings. Third, addi-
tional financial support was provided by GHP to pay for new 
services in the PCP office. An example is dedicated phone 
lines to allow high-risk patients to contact their case managers 
directly. Fourth, performance reports documenting the qual-
ity, utilization, and overall cost-of-care results were provided 
to the practice. Finally, we added a shared savings incentive 
model to the GHP reimbursement arrangement. Quality 

Take-Away Points
ProvenHealth Navigator (PHN), a multidimensional medical home model, was introduced 
into 11 Geisinger Health System primary care practices with the goal of improving the 
quality, efficiency, and patient experience of care for Medicare Advantage patients.

n	 This transformed primary care model resulted in significantly fewer hospital ad
missions (18%) and readmissions (36%) when measured across the entire population.

n	 Total care costs for the entire PHN population decreased 7%, but this decrease did not 
achieve statistical significance.

n	 Medical home models seeking to change cost trends require a multidimensional 
transformation of primary care practice with intensive case management and a payer 
partnership.
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This activity focused on reaching out to the patient within 48 
hours of discharge, medication reconciliation, appropriate re-
sources and social supports in the home, and timely follow-up 
with the patient’s PCP. Monthly team meetings that included 
PCPs, office staff, case managers, and GHP staff were held 
to evaluate results, discuss practice workflow and care access, 
and review hospital admissions for missed opportunities.

outcomes were aligned with 
preexisting preventive and 
chronic disease care quality 
initiatives. Shared savings in-
centive payments then were 
based on improvement in 
bundled metrics for these ser-
vices and other agreed-upon 
metrics. 

Implementation was fo-
cused on the GHP Medicare 
Advantage population be-
cause the high prevalence 
of chronic illnesses and the 
resource use of this popula-
tion provide the best oppor-
tunity to demonstrate and 
evaluate the impact of the 
interventions. In October 
2006 and January 2007, the 
PHN model was introduced 
into 2 pilot GHS practice 
sites selected because of their 
large GHP Medicare Advan-
tage population and because 
their locations made them 
easily accessible for our PHN 
management team. During 
2007 and January of 2008, 
the PHN model was ex-
panded to include the Medi-
care Advantage members in 
9 additional practices (Table 
2). Prior to implementation 
at each site, all practice staff 
were trained on the core 
components of the model. 

Initially, the PHN teams 
focused on improving the 
management of the highest 
risk patients. The GHP-em-
bedded case managers were 
integrated as part of the 
practice care team. They were provided with utilization and 
predictive modeling reports derived from GHP claims data. 
For the first time, these reports gave the practice teams a sys-
tematic way to identify relative risk for their GHP patients. 
The case managers then met with the highest risk patients to 
design patient-specific care plans. They also provided close 
follow-up for patients transitioning from hospital to home. 

n Table 1. ProvenHealth Navigator Model Description

Model Component Component Description 

Patient-Centered Primary Care 
Team Practice

Patient-centered teams:  Teams composed of PCP, physician’s 
assistant, nurses, administrative staff, and case manager. 
Patient tracking and registries: EHRs provide preventive and 
chronic care reminders based on patients’ health conditions 
and status. 
Expanded in-office treatments: Expand the scope of in-office 
treatments to encourage office rather than ED utilization. 
Improved access: Same-day appointments, direct phone lines 
to case managers.

Integrated Population 
Management 

Population profiling: Predictive modeling to risk-stratify the 
population.  
Primary prevention: Preventive services driven by patient  
and physician reminder systems. 
Case management: Case managers in each office provided by 
health plan create patient-centered intervention plans.  
Disease management: To address needs of moderate-risk 
patients with chronic illnesses.  
Remote monitoring: For high-risk or post–hospital discharge 
patients using home interactive voice response and in-home 
wireless devices.  
Transitions of care management: Case manager contacts and 
manages transitions for all patients leaving hospitals or other 
settings.  
Pharmaceutical management: Medication adherence and 
reconciliation by physicians and case managers. 
Life planning: Case managers facilitate advance directive 
discussions.

Micro-Delivery Systems Value-based referral system: Referrals are made from  
predefined lists of aligned providers to develop closer  
relationships and improve communication between PCP  
and specialists. 
360-Degree care systems: Practices design care systems for 
patients in other care sites (ie, home health, acute hospitals, 
skilled nursing facilities, EDs). 

Quality Outcomes Program Ten quality metrics are tracked, including patient satisfaction, 
preventive and chronic disease care bundle metrics,  
encounters per patient, posthospital follow-up rate, and 
percentage of high-risk patients with current care plans.

Value Reimbursement System Fee-for-service: Fee-for-service payments to reward practices 
for improving access to care.  
Pay-for-performance: Payments driven by achieving quality 
targets alone.  
Physician and practice transformation stipends: Support new 
PHN activities.  
Incentive payments: Shared savings model based on savings 
but paid based on the percentage of quality targets achieved.

ED indicates emergency department; EHR, electronic health record; PCP, primary care physician; PHN, 
ProvenHealth Navigator.
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The case managers also formed partnerships with preferred 
home health agencies and nursing homes. Outreach and edu-
cation regarding the PHN strategy were provided to these 
agencies. Pharmacy management initiatives were developed to 
improve generic utilization, assist members approaching the 
Medicare Part D coverage gap, and provide members with acute 
care protocols for treating exacerbations of chronic conditions.

As progress was made, expanded strategies focused on 
members at moderate and low risk. Patients with gaps in pre-
ventive or chronic care were identified by EHR registries and 
health plan claims tools. Health plan nurses with training in 
disease management targeted moderate-risk members with 
hypertension, coronary artery disease, and diabetes for self-
management education; worked with providers to ensure ap-
propriate screenings; and assisted in optimizing medications. 
Site-based practice staff reached out to low-risk members to 
coordinate preventive care screenings such as mammograms, 
colorectal screening, and influenza vaccinations. 

Measures of Impact
Because we hypothesized that opportunities to reduce to-

tal healthcare spending through this model would relate to the 
ability of the practice to prevent hospitalizations and readmis-
sions, we constructed monthly series of these events for each 
patient. Readmissions were defined as all medical–surgical pa-
tients admitted to acute care within 30 days from time of dis-
charge for primary admission. Total healthcare spending (plan 
payment plus copayment) was computed for each member for 
each month by summing the allowed amount on medical claims. 
Pharmacy claims were not included in total spending because 
of variability in prescription drug coverage among members and 
over time because of the introduction of Medicare Part D in 
2006. To protect the confidentiality of GHP payment informa-
tion, we indexed spending so that the mean for patients in the 
nonintervention practices in January 2005 was set to $100.

Analytic Approach
We analyzed data at the patient-month level using mul-

tivariate linear mixed regression to measure the effect of the 

PHN intervention on hospital admis-
sions per 1000 members, readmissions 
per 1000 members, and total non-
prescription per member per month 
medical spending. Because we could 
access data from each clinic before 
and after PHN implementation along 
with concurrent data from non-PHN 
practices, our chosen approach was to 
model the expected incremental ef-
fect of PHN status on outcomes during 

the postintervention period, after adjusting for all covariates. 
The results reported in this article, therefore, represent the 
effect of PHN within a clinic and not simply a comparison of 
PHN clinics with non-PHN clinics. Following the approach 
of Berlin et al,15 we decomposed PHN status into 2 compo-
nents: the percentage of the study period during which each 
practice implemented PHN (ie, clinic-exposure association) 
and whether PHN was in effect during each observation (ie, 
a time-varying component). This 2-variable approach was 
necessary because, although our primary interest was the 
impact of a clinic switching from non-PHN to PHN status, 
there could be confounding due to the selection of PHN clin-
ics and variability of different clinics’ duration of exposure to 
PHN. The first variable was time invariant and thus could 
represent the incremental effect of the intervention itself. It 
could, however, absorb bias from clinic-exposure association 
as well as biases between clinics selected or not selected for 
PHN. By contrast, the second variable (ie, a binary indicator 
of current PHN status centered around the time-invariant 
component at each site) isolated the actual effect of the PHN 
intervention on a clinic population, which was the objective 
of the study. Other covariates in the model were Hierarchical 
Condition Category (HCC) risk score,16 the year, and inter-
actions between both PHN variables and year (to capture dif-
ferences in trends within and among the PHN and non-PHN 
groups) and between PHN variables and HCC score. Age 
and sex were not included as separate regressors because they 
were captured in the HCC score. We also included a series of 
variables for calendar months to capture seasonal variation in 
utilization and spending. 

Regression models were estimated using general estimating 
equations with exchangeable covariance. Consistent with the 
underlying nature of the data, we used a log-link function and 
quasi-Poisson distribution for monthly admissions and read-
missions. To analyze monthly spending, we used a standard 
2-part model modified to account for a small amount of capi-
tation GHP pays uniformly for all members. The second part 
of the spending model was specified with a log-link function 
and normal distribution. These models allowed us to calcu-

n Table 2. ProvenHealth Navigator Site Start Dates and Average Membership

Clinic No. Start Date Average Membership

1 October 2006 647

2 January 2007 2107

3, 4, 5

November 2007 1573

6, 7, 8 December 2007 2099

9, 10, 11 January 2008 1819
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late the difference between the observed outcomes for active 
PHN participants and their expected outcomes if the PHN 
had not been implemented.

To adjust for secular trends in the postintervention time 
period, we utilized data from a group of non-GHS practices 
that cared for GHP Medicare Advantage enrollees as a con-
trol cohort. We considered using either a GHS or non-GHS 
control cohort, but chose the non-GHS practices for 2 rea-
sons: (1) the larger sample of non-GHS practices available 
for matching and (2) concerns about spillover effects of PHN 
on non-PHN practices within GHS. To ensure similarity be-
tween the intervention and nonintervention groups, we used 
propensity score matching to identify a subset of practices that 
were most similar to the intervention practices in terms of 
patient population and outcomes in 2005. Because the PHN 
model was implemented at the practice level, we sought to 
match the intervention and nonintervention cohorts at this 
level. We estimated propensity score models predating the 
adoption of the PHN model by using the following practice-
level variables, all measured for 2005: mean patient age, per-
centage of male patients, mean HCC score, total per member 
spending, inpatient admissions, and readmissions. Each prac-
tice that adopted the PHN model was matched to 10 practices 
that did not adopt the PHN model based on the proximity of 
their estimated propensity score. Only those practices with es-
timated log odds from the propensity model that were within 
0.60 standard deviation of an intervention site were counted 
as matches. A sensitivity analysis (not shown) with a GHS 
control cohort yielded results that were within the statistical 
confidence intervals (CIs) of the results presented here.

RESULTS 
Because of overlap between sites, the propensity score 

model yielded a total of 75 distinct non-Geisinger practices 

within the common support region that could be matched 
with 1 or more of the 11 intervention sites (data not shown). 
Data from each of these sites were weighted to appropriately 
reflect the number of intervention sites with which they were 
matched. At baseline (2005), there were no statistically sig-
nificant differences in sex or HCC scores of patients treated 
in the 11 PHN sites compared with the propensity score–
matched non-GHS practices (Table 3). Patients treated in 
the intervention sites were approximately 6 months younger 
on average than those treated in comparison sites (P <.001), 
but because all results were regression adjusted, any potential 
bias associated with this age difference should have been 
eliminated. Average monthly admissions and readmissions 
per 1000 patients also were similar between the 2 groups 
(P = .24 and P =.74, respectively). Average spending per 
member per month was approximately 4% higher in the in-
tervention cohort than in the comparison cohort (P = .04). 

Table 4 and the Figure present the cumulative percent 
differences in actual admissions, readmissions, and total 
spending for PHN members versus the expected outcomes 
if PHN had not been implemented. As described previous-
ly, these expected outcomes were calculated by setting the 
time-dependent PHN indicator variable to zero in each mul-
tivariable regression model while keeping all other covariates 
constant. Outcomes were expressed as estimated effects with 
bootstrapped 95% CIs and as P values. The PHN model was 
associated with a total cumulative reduction of 56 admis-
sions per 1000 members per year (18%; 95% CI, −30% to 
−5%; P <.01). The PHN model also was associated with a 
cumulative effect of 21 fewer readmissions per 1000 members 
per year (−36%; 95% CI, −55% to −3%; P = .02). Finally, 
the regression model estimated that the PHN model reduced 
cumulative total spending by 7%, but this difference did not 
reach significance (95% CI, −18% to 5%; P = .21). Results 
were qualitatively similar if all non-GHS clinic sites, rather 

n Table 3. Characteristics of the Study Sample at Baseline (2005)

 
Characteristic

Intervention Cohort  
(n = 8634)

Matched Comparison Cohort 
(n = 6676)

P for 
Difference

Age, mean, y 73.5 74.1 <.001

    65-74, % 51 48

    >75, % 43 46

Female, % 56 57 .75

Hierarchical Condition Category score, mean 1.02 1.01 .53

Admissions per 1000 members per year 288 278 .24

Readmissions per 1000 members per year 46 45 .74

Spending per member per montha 93 89 .04

aTotal spending (plan payment plus member copayment), excluding prescription drugs, indexed to equal 100 for the intervention cohort at month 1  
to protect confidentiality of spending figures.
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than the propensity-matched comparison group, were used as 
a control cohort (data not shown).

DISCUSSION
Introduction of a medical home care delivery model was 

associated with a significant reduction in hospital admissions 
and readmissions for a population of Medicare Advantage en-
rollees. Our findings present a contrast to the recently pub-
lished results of the Medicare Health Support demonstration, 
a set of parallel, randomized controlled trials of traditional dis-
ease management delivered by third parties to disease-specific 
populations.2 Despite targeting sicker individuals, participat-
ing programs had little effect on healthcare utilization or 
spending. We hypothesize that the comparative success of the 
PHN model was partly due to its ability to leverage existing 
physician–patient and interprovider relationships to funda-
mentally change the way care is delivered rather than work 
outside the system to improve care. 

Because the PHN model is a complex intervention, it is dif-
ficult to ascertain which elements are responsible for specific 
improvements in care. Our findings, coupled with qualitative 
observations, however, highlight the importance of placing 
nurse case managers directly into the practices and arming 
them with data and analytical capabilities. With timely in-
formation on emergency department (ED) and inpatient use, 
case managers are able to manage transitions of care to ensure 
early postdischarge follow-up and medication reconciliation. 
In addition, proactive identification of at-risk individuals pro-
vides an opportunity to use patient-specific action plans to 
implement timely interventions for acute exacerbations of 
chronic illnesses.

Our lack of findings on per member per month spending 
likely was due at least in part to the sample size and duration of 
the study, coupled with the skewed distribution of the health-
care spending data. We note that based on its own actuarial 

analysis, GHP found that the PHN practices did generate sav-
ings and triggered incentive payments under the quality-based 
shared savings incentive system. 

Based on our understanding of the initial focus of PHN 
practices and the policy importance of understanding the 
impact on resource use, we focused the analyses on hospital 
utilization and total costs. In future work, it will be important 
to examine a broader scope of process and outcome measures, 
including ED visits, clinical quality measures, physician and 
nurse professional satisfaction, and patient experience. Track-
ing this larger set of outcomes will not only allow us to better 
answer questions of sustainability but also permit refinement 
of the model.

 These conclusions are tempered by several study limita-
tions. First, our measure of medical spending excluded the 
cost of prescription drugs. There are concerns that improved 
care coordination may increase the cost of prescription drugs, 
thereby decreasing or eliminating medical services savings.17 
However, a separate analysis of the changes in drug expense 
over time for both groups of practices demonstrated no differ-
ential impact or erosion of savings in the PHN sites. Second, 
the PHN model is situated in an integrated payer–provider 
environment (ie, the payer and provider are part of the same 
corporate entity) with long-standing use of an ambulatory 
EHR, in a Medicare population with high baseline spending 
and relatively little patient turnover. These factors almost 
surely contributed to PHN’s success and may therefore limit 
generalizability to other settings. The PHN model, however, 
has subsequently been introduced into non-GHS practices. 
Moreover, implementation experience to date suggests that 
the key components of the PHN model are on-site case man-
agement, the use of population data, and the shared savings 
incentives, all of which could be implemented outside of an 
integrated delivery model. Third, as described above, while 
the PHN model is aligned with the NCQA PPC-PCMH stan-
dards, it also includes other components. In particular, PHN 

n Table 4. Estimated Effect of ProvenHealth Navigator on Admissions, Readmissions, and Spendinga

 
Variable

    PHN Participants
Expected Difference  
Attributable to PHN

 
     95% CI

 
PActive Simulated

Admissions per 1000  
members per year

257 313 −56 (−18%) −30% to −5% <.01

Readmissions per 1000  
members per year

38 59 −21 (−36%) −55% to −3% .02

Total costs PMPM, $ 107 116 −9 (−7%) −18% to +5% .21

CI indicates confidence interval; PHN, ProvenHealth Navigator; PMPM, per member per month. 
aTotal spending (plan payment plus member copayment) values exclude prescription drugs and are indexed to equal $100 for non-PHN sites in Janu-
ary 2005 to protect confidentiality of spending figures. Results are reported for 2 groups: (1) PHN participants (active), representing only data from 
participants at PHN sites after implementation and (2) PHN participants without PHN (simulated), representing the expected outcomes from the 
previous group if the PHN had never been implemented.
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implementation likely differs from many 
other medical home efforts that may 
not include robust case management 
programs, attention to care delivered 
outside of the PCP office, shared sav-
ings reimbursement, or direct health 
plan support. Although advocates of the 
medical home will see these findings as 
general support for that model, atten-
tion should be paid to the specific ele-
ments of the intervention and the limits 
to generalizability noted above. Finally, 
although every effort was made to ac-
count for secular trends and confound-
ing factors, our study was observational 
in nature and the usual caveats with re-
gard to causal inference apply. 

The strengths of the study design 
also are significant and include the fact 
that we were able to analyze healthcare 
spending and utilization for an entire 
population before and after the inter-
vention alongside a well-matched com-
parison group. This approach allowed for 
relatively robust causal inference while 
minimizing the potential confounding 
effects of regression to the mean and sur-
vivorship biases.18 

Cost control in the US healthcare 
system has long been an elusive goal. 
In the current economic downturn, 
the need for evidence-based policies to 
meet this objective is more urgent than 
ever. To the extent that these results 
can be generalized, PHN offers an ap-
pealing model to improve value through 
prevention of hospital admissions and 
readmissions by transforming the deliv-
ery of primary care. Continued experi-
mentation with models based on these 
principles in a range of practice settings 
and patient populations will be critical 
for policy development.
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n  Figure. Actual Versus Expected Cumulative Differences in Outcomes 
for Admissions (A), Readmissions (B), and Total Spending (C)a 
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PHN indicates ProvenHealth Navigator. 
aOutcomes for active PHN participants versus the expected outcomes for those participants if 
PHN had not been implemented. Shaded areas indicate 95% confidence intervals.
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n  eAppendix. Extended ProvenHealth Navigator Model Description

Model Component Component Descriptiona 

Patient-Centered Primary Care 
 Team Practice

Patient-centered teams: Provide greater attention to patient needs through teams composed of PCP, 
physician’s assistant, nurses, administrative staff, and case manager. 
Patient tracking and registries: EHRs provide preventive and chronic care reminders based on  
patients’ health conditions and status. Bundle reports are provided directly to providers on monthly 
basis to remind team of services needed. Patient portal provides online access to EHRs to increase 
patient involvement. 
In-office treatments: Expand the scope of in-office treatments to encourage office rather than  
ED utilization. 
Improved access and communication: Offices expanded same-day appointments and provided direct 
phone lines to case managers. Performance feedback on access is provided at the monthly site 
meetings.

Integrated Population 
Management 

Population profiling: Practices and case managers use claims-based predictive-modeling tool to  
determine patients’ health status, risk profile, and newly evolving health conditions. 
Primary prevention: Preventive services (eg, office visits, flu shots, vaccines) are encouraged through 
patient reminders and by notifying practices of any patients with gaps in preventive care. 
Case management: Case managers at each practice conduct thorough assessment of high-risk  
patients’ healthcare needs and develop patient-specific care plans that describe all care needs,  
including physician visits, social needs, and referrals to community resources. 
Patient-centered intervention plans: Case managers and PCPs develop patient-specific care plans to 
monitor health conditions and mitigate acute exacerbations.  
Disease management: Use population profiling to identify moderate-risk patients who would benefit 
from traditional disease management interventions for chronic illnesses. Health managers focus on 
self-management education, readiness to change, and patient activation.  
Remote monitoring: High-risk or post–hospital discharge patients receive increased monitoring  
through a home interactive voice response system and in-home wireless devices that send abnormal 
responses to the practice case manager.  
Transitions of care management: Patients recently transitioned from a hospital to their home or  
to a skilled nursing facility are contacted by case managers within 48 hours of discharge and are  
scheduled for PCP office visit within 7 days of discharge.  
Pharmaceutical management: Medication adherence is encouraged through regular review of patient 
medication lists and by identifying and assisting patients with gaps in their prescription coverage.
All sites have capability for e-prescribing. Performance feedback on brand versus generic provided 
monthly to practice sites. 
Life planning: Case managers facilitate advance directive discussions between patients, patient  
families, and PCP.

Micro-delivery Systems Value-based referral system: Referrals are made from predefined lists of quality providers to improve 
care outside the primary care practice and to allow closer relationships and communication between 
PCP and specialists. Patients retain the right to select another preferred network provider.  
360-Degree care systems: Practices design care systems that determine the acting physician for  
other care sites (ie, home health, acute hospitals, skilled nursing facilities, EDs) and increase  
communication between the practice and hospitals regarding patient admissions and discharges.

Quality Outcomes Program Patient satisfaction: Patient satisfaction with the care experience is evaluated through patient surveys. 
Disease-specific bundles: Disease-specific, evidence-based guidelines for preventive and chronic 
disease care are automated to provide care suggestions to physicians at office visits. Statistics on the 
percentage of the population meeting care guidelines are regularly reported and reviewed. 
Quality metrics for program: There are 10 program quality metrics based on encounters per patient, 
disease-specific care scores, vaccines administered, inpatient follow-up rate, percentage of high-risk 
patients with current risk assessments and care plans, and patient satisfaction scores.

Value Reimbursement System Fee-for-service: Fee-for-service payments to reward practices for improving access to care.  
Pay-for-performance: Pay for performance incentive program that provides rewards for meeting  
quality targets based on the 10 program quality metrics.  
Physician and practice transformation stipends: Monthly stipends to cover increased costs: $5000 to 
practices per each 1000 Medicare members and $1800 to physicians. 
Incentive payments: Incentive pool is established based on actual to expected total cost of care for  
the population; payment amounts are prorated based on the percentage of targets met for the 10 
program quality metrics.

ED indicates emergency department; EHR, electronic health record; PCP, primary care physician. 
aItalics indicate components identified in the National Committee for Quality Assurance Physician Practice Connections and Patient-Centered Medical Home 
standards.


