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D espite extensive evidence that quality primary 
care has the effect of improving health and 
controlling costs,1,2 the field is described as facing 

a crisis. One oft-cited source of the problem is the current 
fee-for-service reimbursement system, which does not 
adequately compensate the “cognitive” services that lie at 
the core of primary care.3 The American College of Physi-
cians (ACP) position paper distinguishes “cognitive” from 
procedural-driven services, and refers to the evaluation 
and management of patients by primary care physicians.3 
The fee-for-service reimbursement model is credited in 
part with driving medical school graduates to enter better 
compensated specialty fields, creating the potential for a 
shortage in primary care practitioners.4,5  

Other concerned voices note that beyond the debate 
about an adequate supply of doctors, there is a need for 
primary care practitioners to take a more proactive role in 
the coordination of care across multiple sites and provid-
ers.6 Poor coordination of care, as can occur when a patient 
lacks a usual source of care, has been shown to lead to 
increased costs, diminished care quality, reduction of access 
to preventive services, and increased usage of high-intensity 
care.1,7

This relationship is of particular concern for the treat-
ment of chronically ill patients. Primary care doctors are 
encountering increasingly complex patients, with the aver-
age family practice office encounter addressing 2.7 medical 
problems.8 This complexity has very real implications 
for costs in the healthcare system: one study found that 
nearly all of the cost growth from 1987 to 2002 occurred 
among patients being treated for 5 or more conditions.9 
Another noted that among Medicare beneficiaries, 10% of 
patients—typically those with multiple chronic illnesses 
that require numerous prescription medications, and who 
experience frequent hospitalization—account for 70% of 
healthcare costs.5 The presence of chronic illness makes 
accurate, readily accessible medical records essential to 
providing quality care, and effective management may 
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ABSTRACT

Objectives 
The impact of primary care practices adopting the patient-cen-
tered medical home (PCMH) model is analyzed by comparing per 
member per month (PMPM) costs and utilization among commer-
cial HMO members with chronic illnesses in PCMH and  
non-PCHM practices in the Philadelphia area. Transforming 
primary care practices to conform to the PCMH model has shown 
early promise in reducing costs and improving outcomes, and 
chronically ill patients’ frequent contact with the healthcare 
system and costly care make them ideal targets for such health 
system reforms.  

Study Design and Methods
The impact of the PCMH model on PMPM costs was analyzed 
using a generalized linear regression model to adjust for age, 
gender, and baseline cost. The impact of the PCMH model on 
utilization per 1000 rates was analyzed with the Poisson regres-
sion model, adjusting for baseline differences in age, gender, and 
risk score.  

Results
After accounting for differences at baseline, PCMH practices 
achieved lower total, inpatient, and specialist PMPM costs, as well 
as lower relative utilization of hospital admissions and specialist 
visits. 

Conclusions
These findings suggest that policy makers should maintain or 
expand incentives to adopt PCMH reforms and that targeting 
chronically ill patients may be the most effective way to leverage 
the benefits of PCMH adoption.
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require ongoing patient contact, even outside of the 
doctor’s office. 

The patient-centered medical home (PCMH) model 
offers a promising alternative to the current paradigm 
in primary care. The concept of the “medical home” 
originated in 1967 with the American Academy of 
Pediatrics (AAP), was initially presented as a model for 
addressing special healthcare needs among children. 
The medical home focuses on a team-based approach 
to primary care whereby a physician-leader coordinates 
care received from other providers across multiple sites 
and specialties. This methodology encourages increased 
access in terms of expanded practice hours and en-
abling new ways to engage with patients.10 Information 
technology, such as electronic health records, is part of 
this approach, which can facilitate better identification 
of patient needs, more effective care management, and 
more efficient tracking of health outcomes. Incentive-
based payment structures to better reward evaluation 
and management are also included. This concept gained 
wider attention following the 2007 statement of Joint 
Principles by the American Academy of Family Physi-
cians, AAP, ACP, and American Osteopathic Asso-
ciation, which offered a unified vision of the central 
components of the PCMH model.11,12

Some preliminary research has shown promising, 
though mixed, early results for practices adopting the 
PCMH model in terms of patient experience13,14 and in 
reducing utilization of high-cost medical interventions, 
such as emergency department (ED) visits and hospital-
izations.14-17 This was corroborated by a recent review of 
studies of the PCMH model which showed that while 
individual programs have yielded successes, the overall 
evidence is more mixed. Adoption of the PCMH model 
appears to have positive effects on patient experience 
and provision of preventive services to patients, but its 
effect on ED utilization, an important driver of healthcare 
costs, was limited to older patients. Moreover, this review 
found no consistent reduction in hospital admissions or 
overall expenditures for patients in practices that adopted 
the PCMH model.18 Given inconsistent definitions of the 
“medical home,"18,19  this review and others point to the 
difficulty in assessing the impact of the PCMH model. 
As much of the work to date has been inconclusive, 
this analysis will focus on the relevant subpopulation of 
chronically ill patients for whom the PCMH model would 
be most likely to yield benefits. 

This paper aims to contribute to the growing body 
of literature and evidence on the PCMH model. Previ-
ous work, such as the 2010 Group Health Cooperative 

(GHC) study by Reid et al14 and Friedberg et al's,20 study 
on the Pennsylvania Chronic Care Initiative (PACCI) 
have evaluated the effects of the medical home on costs 
and utilization for all patients. This study focuses on the 
PCMH effect on patients with chronic illness(es). This 
subpopulation requires complex care and frequent con-
tact with the healthcare system, which makes them more 
likely to benefit from improved coordination of care and 
enhanced access and communication.21,22 We hypothesize 
that implementing PCMH practices will result in lower 
total, inpatient, and specialist per member per month 
(PMPM) costs, and will lower relative utilization of 
hospital admissions and specialist visits over the 3-year 
study period.

METHODS
Program Description

This study evaluates early implementation of the 
PCMH model using data collected from the PACCI. 
This initiative was convened as a collaborative effort 
by the state’s largest commercial health plans (led by 
Independence Blue Cross), all 3 Medicaid managed care 
plans, and 32 medical practices, and was organized by 
the Governor’s Office of Health Care Reform to promote 
the adoption of the PCMH model and improve the qual-
ity of primary care for patients with chronic illnesses. 
Engagement by multiple stakeholders allowed for the 
appropriate resources, scale, and support to be provided, 
creating a framework for education, training, and data 
submission, as well as allowing for consistency in moni-
toring outcomes across the program. 

To facilitate transition to the PCMH model, practices 
received supplemental financial incentives and were 
required to participate in a Learning Collaborative based 
on Wagner’s Chronic Care Model,23 working toward 
recognition from the National Committee for Qual-
ity Assurance (NCQA) as a PCMH by the end of the 
first year of participation. Each practice enrolled in the 
initiative was required to a) have at least 1 physician, 
plus a practice support leader, in attendance at each of 7 
full-day sessions and to b) participate in weekly meet-
ings. Furthermore, practices were paired with practice 
coaches responsible for providing additional support 
and training.

Data from practices in the PACCI pilot were used to 
determine the program’s effect on patients with chronic 
illness(es), a subpopulation requiring complex care. This 
was a longitudinal observational study conducted to 
assess the impact of adopting the PCMH as a model for 
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claims; patient-level covariates of age and gender were 
recorded from enrollment data. To control for differ-
ences between the PCMH and non-PCMH groups at 
baseline, patient-level covariates (age, gender, and costs 
at baseline) were included in regression models. 

At baseline, a number of differences were observed 
between case and control practices in terms of patient 
age and risk profile, socioeconomic characteristics, and 
comorbid conditions, which translated into significant 
differences in terms of costs and utilization even before 
the introduction of PCMH changes in the cases. The 
Figure presents some of these baseline comparisons. Pa-
tients in practices adopting PCMH reforms were gener-
ally younger (aged 39.2 years vs 45.4 years; P <.0001), but 
had lower estimated risk scores (1.61 vs 1.81; P <.05) and 
significantly different case mix in terms of illness profiles.

To control for variation at baseline, statistical 
models were employed to generate adjusted figures for 
the program effects on costs and utilization for each of 
the follow-up years. PMPM costs were adjusted using a 
generalized regression model, which controlled for age, 
gender, and costs at baseline. For utilization per 1000 
patients, Poisson regression models were used to estimate 
utilization counts after adjustment for baseline differenc-
es in age, gender, and risk score. These methods parallel 
those used in the GHC study. Risk scores were calculated 
using Verisk Health DxCG Risk Solutions version 3.1,27 
a commercial population risk adjustment package. The 
risk score used patient age, gender, and claims informa-
tion from all medical encounter and enrollment data 
to estimate annual total medical resource use. Once 
adjusted cost and utilization figures were imputed for 
each of the program years, differences between PCMH 
practices and controls were compared using the t test for 
dependent means, using Satterthwaite or unequal vari-
ances. The results appear in Tables 2 and 3. 

RESULTS
Differences in Utilization

Controlling for baseline differences, PCMH practices 
maintained significantly lower utilization for hospital 
admissions (P <.0001) and specialist visits (P <.01) for each 
year in the follow-up period. PCMH practices also saw 
0.3 fewer admissions per patient in 2009, and 0.2 fewer 
admissions per patient in both 2010 and 2011. Specialist 
visits were reduced by 12.3 visits per 1000 patients in 2009, 
and by more than 10 visits per 1000 patients in 2010 and 
2011. However, PCMH practices observed significantly 
higher utilization in ED and outpatient visits, though the 

improving primary care, focusing on PMPM healthcare 
costs and utilization per 1000 patients over 3 years of 
follow-up data. 

Study Population
A cohort of chronically ill members—defined as pa-

tients having asthma, coronary artery disease, congestive 
heart failure, chronic obstructive pulmonary disease, dia-
betes, and/or hypertension—was created from adminis-
trative medical claims in the baseline year, 2008. Chronic 
illness was identified using International Classification of 
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 
codes from medical claims data. Additionally, all patients 
must have been continuously enrolled in the same prac-
tice from 2008 through 2011. We also limited our analysis 
to practices located within Philadelphia city limits in 
order to limit the effect of urban-suburban disparities 
on our findings24,25 and because the majority of initial 
PCMH practices were located within the city. 

Defining the Patient-Centered Medical Home
To provide an operational definition of a “medical 

home,” the PACCI relied on the definition provided by 
the NCQA as of 2008.26 Practices were assigned PCMH 
status if they received at least Level 1 NCQA recogni-
tion in 2009 and maintained recognition through at least 
2011. Level 1 recognition required that practices meet 
5 of 10 possible “must pass” criteria and accumulate 25 
total “points.” The complete list of potential PCMH 
improvements recognized by the NCQA appears in 
Table 1. Practices designated “non-PCMH” did not join 
the PCMH program at any point during years 2008 to 
2011 and were used as controls. The resulting study 
population consisted of 2674 patients enrolled in 11 
PCMH practices and 19,546 patients in 393 non-PCMH 
practices, all of which were located within Philadelphia 
city limits.

Analytical Framework
This study was conducted as a longitudinal observa-

tional study to best assess the impact of adopting the 
PCMH model as a vehicle for improving primary care 
of chronically ill members. The outcomes of interest 
were PMPM healthcare utilization and costs. Costs 
were reported separately as inpatient, ED, specialist, 
and outpatient care costs, as well total PMPM costs. 
Utilization was reported in terms of inpatient admis-
sions, ED visits, specialist visits, and outpatient visits 
per 1000 patients over 3 years of follow-up. Data on 
costs and utilization were extracted from medical 
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adjusted difference in ED visits shrank over the period 
from 2009 to 2011 (Table 2).

Differences in Cost
Predictably, the observed differences in utilization 

translated into lower adjusted total PMPM costs. Total 
costs were significantly lower in PCMH practices during 
all 3 follow-up years (P <.05). Relative to baseline, overall 
PMPM costs were $16.50 lower in 2009, a difference of 
5.5%. Total PMPM costs were $13.00, and $13.70 lower in 
subsequent years as well. This reduction was driven by sig-
nificantly lower inpatient (P <.01) and specialist (P <.0001) 
costs among PCMH practices over all 3 program years. 
The relative reduction in specialist costs was particularly 
pronounced: in 2009, adjusted costs for PCMH were 
17.5% lower than those in non-PCMH practices. While 
significant relative increases in ED PMPM costs (P <.0001) 
partially offset these reductions, PCMH practices did not 
experience a significant increase in outpatient costs despite 
the observed increase in outpatient utilization (Table 3).

DISCUSSION
This study adds to the growing body of literature, 

including prior work by the GHC team, which indicates 
that the initial investments required for primary care 
practices to adopt PCMH reforms can yield successes in 
controlling growth in cost and utilization of high-cost, 
high-intensity medical services.14 GHC is a nonprofit 
health insurance and care delivery system based in 
Seattle. That study looked at cost and utilization results 
between 12 and 21 months after implementation in an 
attempt to track progress in quality improvement, in cre-
ating a sustainable work environment, and in lowering 
costs. The data source on utilization and costs was the 
GHC’s costing system, which allocates use and costs for 
all services provided at GHC facilities and from external 
claims. Utilization and costs from 7018 continuously 
enrolled adults at the prototype clinic were compared 
with those of 200,970 adults enrolled at other clinics in 
the Puget Sound area. 

Three particularly important differences exist between 
the work by the GHC and this study: this study explores 
only cost and utilization, without commenting on patient 
or provider satisfaction; the end points do not match ex-
actly (the GHC study measured cost and utilization after 
12, 18, and 21 months, whereas the Pennsylvania study 
measured results annually over 3 years). Most important-
ly, this study focuses on chronically ill patients, whereas 
GHC analyzed all patients. Data comparing the GHC 

study results with this study’s results appear in Table 
4. Variables discussed include differences in inpatient 
admissions, ambulatory care utilization, and ED and 
specialty care costs and utilization. For this study, there 
is also discussion on possible reasons for gaps in cost and 
utilization between PCMH and non-PCMH practices.

Regarding inpatient admissions, the GHC study 
showed that differences in all-cause inpatient admissions 
did not reach significance until the 21-month follow-up, 
whereas the differences in inpatient admissions per 1000 
patients were significant in all 3 program years of the 
Pennsylvania study. This gap between the 2 studies, in 
terms of utilization, was also reflected in PMPM costs: 
the GHC study found a consistent relative reduction 
of more than $10 PMPM in total costs, but this did not 
meet statistical significance at α = .05. By comparison, we 
found statistically significant relative reductions amount-
ing to $16.50 PMPM in the first program year and $13.00 
and $13.70 PMPM in subsequent years.

In the case of ambulatory care–sensitive treatment, 
the medical home practices in the GHC study were able 
to achieve significant relative reductions in admissions 
when the analysis was limited to inpatient admissions 
for ambulatory care–sensitive conditions (P <.001). By 
controlling for the presence of chronic illness—either by 
limiting the population to such patients, as in the case of 
the Pennsylvania study, or by framing the outcomes to 
focus only on treatment for chronic illness—significant 
differences become apparent in the outcomes achieved 
by PCMH and non-PCMH practices. This suggests that, 
with respect to costs and utilization, the PCMH may 
lead to meaningful improvements only when applied to 
relevant subpopulations, such as chronically ill patients.

In the Pennsylvania study, the increased utilization 
of outpatient care is actually suggestive of further suc-
cess for the PCMH model. By improving coordination of 
care, doctors may have been appropriately directing their 
patients to lower-cost, lower-intensity services, which 
acted as substitutes for costlier hospital admissions and 
other services. This finding is especially promising, given 
that the increased utilization in terms of visits per 1000 
patients did not lead to a significant increase in PMPM 
costs. Similar findings of increased primary care intensity 
leading to lower costs via substitution have been reported 
elsewhere.28 Also, Wang et al report using a case-control 
matched longitudinal cohort study in patients with type 
1 and type 2 diabetes mellitus, and found that adoption 
of the PCMH reduced overall medical cost for diabetic 
members by 21% in the first year.29 This result largely 
reflects a drop in inpatient costs, which fell by 44%.
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The 2 studies also report disparate findings con-
cerning costs and utilization of specialty care. Patients 
enrolled in the GHC study’s PCMH practices exhibited 
fewer ED visits and more specialty care visits, whereas 
the opposite was true of the Pennsylvania PCMH 
patients. This difference may be attributable in part to 
the Pennsylvania study’s focus on chronically ill pa-
tients. For example, increasing focus on patient needs 
and satisfaction may identify unmet healthcare needs 
across all patients, whereas among patients with chronic 
illness who are likely to have frequent and ongoing 
contact with the healthcare system, improved disease 
management may reduce the need for specialized care. 
Alternatively, physicians in the Pennsylvania managed 
care practices may be under-referring patients to special-
ist services, but these differences in specialty care may 
simply reflect regional variation in practice. 

Finally, with respect to the Pennsylvania study, 
it is worth noting that in most cases, the gap in cost 
and utilization between PCMH and non-PCMH 
practices was seen to decrease over the 3 follow-up 
years. Although the control practices were required to 
have completed all 3 program years without formally 
receiving NCQA recognition, it is possible that some 
of the innovations adopted as a package by PCMH 
practices were embraced piecemeal by non-PCMH 
practices during follow-up years, leading to a gradual 
flattening of the results across practice type. One pos-
sible explanation stems from the fact that non-PCMH 
practices tended to be in the medium- / average-
practice size category, whereas PCMH practices were 
typically larger group practices. The scale advantages 
of larger practices might have made information 
technology or staffing improvements more affordable, 
with average-size practices lagging behind on the trend. 
Previous research has indicated that larger practice size 
is positively correlated with the presence of elements 
of the PCMH infrastructure.30 Additionally, because 
the PCMH practices began adopting elements of the 
NCQA guidelines before obtaining formal recognition, 
the process of improving outcomes may have started 
ahead of the medical home pilot program. This self-
selection bias may have reduced the apparent impact 
of PCMH adoption. 

The PCMH impact may extend to smaller practices 
as well. A recent PCMH study that focused on small, in-
dependent primary care practices in Rhode Island found 
that 5 pilot practices increased their NCQA recognition 
score from 42 to 90 points over a 2-year study period.31 
There was a significantly lower rate of ambulatory care–

sensitive ED visits in the pilot practices compared with 
34 nonpilot practices. 

Policy Relevance
Both the GHC experience and the results of the 

PACCI study suggest that the introduction of medical 
home innovations into primary care practices may help 
to curb utilization of high-intensity medical services as 
well as overall cost growth, despite initial investments in 
staffing changes and technology infrastructure. The dif-
ferences in results observed when analyzing the primary 
care population as a whole, as opposed to the chronically 
ill cohort tracked in the Pennsylvania study, stresses the 
importance of quality risk stratification of patients, not 
only for research purposes, but also for making fair as-
sessments of practice quality and for targeting of resourc-
es by medical practices. 

A study by the Commonwealth Fund has suggested 
that with the exception of information technology in-
frastructure, incremental costs do not rise with increas-
ing “medical homeness” of primary care practices.32 
However, both the GHC medical home practices and 
those in the Pennsylvania pilot made staffing changes 
as part of their transition, adding physicians and nurse 
practitioners to allow enhanced patient contact.14 With 
this in mind, financial incentives to defray the costs of 
introducing care managers, electronic medical records, 
registries, and related improvements may be particularly 
crucial to promoting adoption of the medical home as 
a model. Cost savings may eventually make the PCMH 
self-sustaining, with cost savings redirected to improving 
compensation for primary care doctors5 and to other 
practice improvements. 

Implications for Future Research and Limitations
Although we employed the same rigorous adjustments 

used by the GHC study, some differences at baseline 
were not specifically accounted for in the regression 
adjustments used. For example, while all patients in the 
Pennsylvania study satisfied the criterion of displaying 
some chronic illness or illnesses, PCMH and non-PCMH 
practices may have had a different case mix. Though 
patient-level variation was accounted for, at least in part, 
by use of the DxCG risk score in the regression adjust-
ments, future research might consider identifying the 
most useful practice changes for specified conditions or 
assessing whether practice case mix drives the decision to 
adopt PCMH innovations.

Furthermore, observed differences may be driven in 
part by self-selection on the part of primary care prac-
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tices; practices with a trajectory toward electronic health 
records, enhanced case management, and so forth may 
have been more likely to seek NCQA certification early 
in the process. Future work based on finer practice-level 
variation could account for these baseline differences 
and could also assess the relative impact of higher levels 
of NCQA certification and within-level variation in 
order to distinguish the contributions of various compo-
nents of the PCMH model to improving care and con-
trolling costs and utilization. One promising method for 
follow-up studies would be to pair difference-in-difference 
regression analysis with case-control matching in order 
to get equal samples from PCMH and non-PCMH prac-
tices, and to achieve improved control of practice-level 
differences such as size and affiliation.

CONCLUSION
This study joins a growing body of research which 

suggests that the PCMH model offers a promising 
mechanism for addressing primary care’s pressing con-
cerns with respect to delivering quality care and facing 
potentially unsustainable cost growth. By supporting 
patient self-management and improving coordination of 
care, practices adopting the PCMH model were able to 
achieve relative decreases in cost and utilization at the 
highest levels of care intensity (inpatient admissions) by 
chronically ill patients. In light of these findings, policy 
makers and healthcare thought leaders should continue 
to emphasize the PCMH as a vehicle for improving 
primary care, particularly for patients with complex, 
chronic conditions.
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Take-Away Points
Chronically ill patients enrolled in nonpediatric primary care practices that adopted 
the patient-centered medical home (PCMH) model had lower total, inpatient, and 
specialist per member per month costs compared with non-PCMH practices after 
adjusting for baseline characteristics.

n	 	 PCMH cost reductions appear to have been driven by lower utilization rates of 
hospital admissions and specialist visits.

n	 	 Inpatient admissions per 1000 patients were significantly lower for chronically ill 
patients in PCMH practices in each of the 3 program years analyzed.
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n Table 1. NCQA Recognition Guidelines (2008)

PPC-PCMH 2008 Points

PPC 1. Access and Communication 9

PPC 1A: Access and Communication Processes—MUST PASS 4

PPC 1B: Access and Communication Results—MUST PASS 5

PPC 2: Patient Tracking and Registry 21

PPC 2A: Basic System for Managing Patient Data 2

PPC 2B: Electronic System for Clinical Data 3

PPC 2C: Use of Electronic Clinical Data 3

PPC 2D: Organizing Clinical Data—MUST PASS 6

PPC 2E: Identifying Important Conditions—MUST PASS 4

PPC 2F: Use of System for Population Management 3

PPC 3: Care Management 20

PPC 3A: Guidelines for Important Conditions—MUST PASS 3

PPC 3B: Preventive Service Clinician Reminders 4

PPC 3C: Practice Organization 3

PPC 3D: Care Management of Important Conditions 5

PPC 3E: Continuity of Care 5

PPC 4: Patient Self Management 6

PPC 4A: Documenting Communication Needs 2

PPC 4B: Self-Management Support—MUST PASS 4

PPC 5: Electronic Prescribing 8

PPC 5A: Electronic Prescription Writing 3

PPC 5B: Prescribing Decision Support—Safety 3

PPC 5C: Prescribing Decision Support—Efficiency 2

PPC 6: Test Tracking 13

PPC 6A: Test Tracking and Follow-Up—MUST PASS 7

PPC 6B: Electronic System for Managing Tests 6

PPC 7: Referral Tracking 4

PPC 7A: Referral Tracking and Coordination—MUST PASS 4

PPC 8: Performance Reporting and Improvement 15

PPC 8A: Measures of Performance—MUST PASS 3

PPC 8B: Patient Experience Data 3

PPC 8C: Reporting to Physicians—MUST PASS 3

PPC 8D: Setting Goals and Taking Action 3

PPC 8E: Reporting Standardized Measures 2

PPC 8F: Electronic Reporting—External Entities 1

PPC 9: Advanced Electronic Communication 4

PPC 9A: Availability of Interactive Web 1

PPC 9B: Electronic Patient Identification 2

PPC 9C: Electronic Care Management Support 1

NCQA indicates National Committee for Quality Assurance; PPC-PCMH, Physician Practice Connec-
tions–Patient-Centered Medical Home. 
The NCQA has created a list of standards for the PPC-PCMH. To be certified as a Level 1 PCMH, a 
practice has to have met 5 of the 10 must-pass elements and scored at least 25 total points. Level 2 
practices have met all 10 must-pass elements and scored 50 or more points. Level 3 practices have 
met all 10 must-pass elements and scored at least 75 points. 
Source: NCQA PCMH Standards and Guidelines.23
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n Table 2. Program Effects of Utilization

PCMH  
(n = 2674 patients)

Non-PCMH   
(n = 19,546 patients) 

 
Difference (%)

 
P

Inpatient admits per 1000        

  2009 8.0 8.3 –0.3 (–3.6%) <.0001

  2010 7.2 7.4 –0.2 (–2.7%) <.0001

  2011 7.7 7.9 –0.2 (–2.5%) <.0001

ED visits per 1000        

  2009 26.9 24.1 2.8 (11.6%) <.05

  2010 25.2 22.8 2.5 (11%) <.01

  2011 26.0 23.7 2.3 (9.7%) <.01

Specialist visits per 1000        

  2009 170.3 182.6 –12.3 (–6.7%) <.01

  2010 182.8 193.4 –10.6 (–5.5%) <.01

  2011 188.9 199.2 –10.3 (–5.2%) <.01

Outpatient visits per 1000        

  2009 112.5 108.9 3.6 (3.3%) <.01

  2010 106.3 102.6 3.7 (3.6%) <.0001

  2011 112.3 108.3 4.0 (4%) <.0001

ED indicates emergency department; PCMH, patient-centered medical home.
Poisson regression models were used to estimate utilization counts after adjustment for baseline differences in age, gender, and risk score. Risk 
scores were calculated using Verisk Health DxCG Risk Solutions version 3.1, a commercial population risk adjustment package. Differences between 
PCMH and non-PCMH practices were compared using the t test for dependent means, using Satterthwaite or unequal variances. To compute the 
percentage difference, the non-PCMH figure is the denominator.

n Table 3. Program Effects on Cost

PCMH  
(n = 2674 patients)

Non-PCMH   
(n = 19,546 patients) 

 
Difference (%)

 
P

Total  

  2009 $284.60 $301.10 –$16.50 (–5.5%) <.05

  2010 $288.20 $301.20 –$13.00 (–4.3%) <.05

  2011 $319.20 $332.90 –$13.70 (–4.1%) <.05

Inpatient        

  2009 $139.90 $145.20 –$5.30 (–3.6%) <.01

  2010 $137.80 $142.20 –$4.40 (–3.1%) <.01

  2011 $159.50 $163.40 –$3.90 (–2.4%) <.01

ED        

  2009 $12.31 $11.22 $1.09 (9.7%) <.0001

  2010 $12.52 $11.42 $1.10 (9.6%) <.0001

  2011 $13.42 $12.27 $1.15 (9.4%) <.0001

Specialist        

  2009 $37.69 $45.69 –$8.00 (–17.5%) <.0001

  2010 $41.34 $48.22 –$6.88 (–14.3%) <.0001

  2011 $44.80 $51.76 –$6.96 (–13.4%) <.0001

Outpatient        

  2009 $63.51 $62.85 $0.66 (1.1%) Nonsignificant

  2010 $73.87 $73.26 $0.61 (1%) Nonsignificant

  2011 $82.28 $81.63 $0.65 (1%) Nonsignificant

ED indicates emergency department; PCMH, patient-centered medical home.  
Per member per month costs were adjusted using a generalized regression model, which controlled for age, gender, and costs at baseline. Differ-
ences between PCMH and non-PCMH practices were compared using the t test for dependent means, using Satterthwaite or unequal variances. To 
compute the percentage difference, the non-PCMH figure is the denominator. 
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n Table 4. Comparison of Cost and Utilization Results With Those From Group Health Study

Program Effects on Total Cost  
(dollars per member per months)

Adjustment Costs 
 (dollars per member per month)

 
Pennsylvania 
Study

 
PCMH  

(n = 2674) 

 
Non-PCMH  
(n = 19,546)

 
 

Difference

 
 

   P

Group 
Health 
Study

Prototype 
Clinic  

(n = 7018)

Other  
Clinics  

(n = 200,970)

 
Cost 

Difference

 
 
P

  2009 $284.60 $301.10 –$16.50 
(–5.5%)

P <.05 12 months $466 $477 –10.20 P = .114

  2010 $288.20 $310.20 –$13.00 
(–4.3%)

P <.05 18 months $480 $490  –10.40 P = .059

  2010 $319.20 $332.20 –$13.70 
(–4.1%)

P <.05 21 months $488 $498 –10.31 P = .076

 
Program Effects of Utilization  

(inpatient admits per 1000)

Comparison of Adjusted Utilization—Inpatient Admissions  
(ambulatory care–senstitive conditons only)  

(per 1000 patients per month)

 
Pennsylvania 
Study

 
PCMH  

(n = 2674) 

 
Non-PCMH  
(n = 19,546)

 
 

Difference

 
 

  P

Group 
Health 
Study

Prototype 
Clinic  

(n = 7018)

Other  
Clinics  

(n = 200,970)

 
Cost 

Difference

 
 
P

  2009 8.0 8.3 –$0.3 
(–3.6%)

P <.0001 12 months 0.22 0.26 84 P <.001

  2010 7.2 7.4 –0.2 
(–2.7%)

P <.0001  18 months 0.25 0.28 88 P <.001

 2011 7.7 7.9 –0.270 
(–2.5%)

P <.0001 21 months 0.24 0.28 87 P <.001
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n Figure. Baseline Practice Cost and Utilization Characteristics

CAD indicates coronary artery disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; ED, emergency department; 
PCMH, patient-centered medical home; PMPM, per member per month. 
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c. Baseline PMPM Costs

b. Baseline Population Comorbid Illness Rates

d. Baseline Utilization per 1000 Patients
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Male With Asthma With CAD With CHF With COPD With 
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Total
Cost

Inpatient
Cost

ED Cost Admits
per1000
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Visits

per 1000

Outpatient
Visits
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Specialist
Cost

Outpatient
Cost
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2008 Members 
for Chronic and 

non-Chronic 
(N = 853,892) 

2008 Total Eligible 
Population 

(N = 856,813) 
• Commercial HMO 
• PCP Specialty in 

FP/GP, IM, PED, 
CRNP 

• Member enrolled 
with the same PCP 
>= 3 months  

Excluded: 
ESRD (N = 237) 

Commercial Away 
from Home         
(N = 495) 

Medical High Cost 
(>=$100,000)  

(N = 2189) 

2009 Total Eligible 
Population 

(N = 821,273) 
• Commercial HMO 

• PCP Specialty in 
FP/GP, IM, PED, 
CRNP 

• Member enrolled 
with the same PCP 
>= 3 months  

2010 Total Eligible 
Population 

(N = 767,070) 
• Commercial HMO 

• PCP Specialty in 
FP/GP, IM, PED, 
CRNP 

• Member enrolled 
with the same PCP 
>= 3 months  

2011 Total Eligible 
Population 

(N = 711,804) 
• Commercial HMO 
• PCP Specialty in 

FP/GP, IM, PED, 
CRNP 

• Member enrolled 
with the same PCP 
>= 3 months  

Excluded: 
ESRD (N = 164) 

Commercial Away 
from Home  
(N = 539) 

Medical High Cost 
(>=$100,000)  

(N = 2019) 

Excluded: 
ESRD (N = 213) 

Commercial Away 
from Home  
(N = 489) 

Medical High Cost 
(>=$100,000)  

(N = 2063) 

Excluded: 
ESRD (N = 252) 

Commercial Away 
from Home  
(N = 508) 

Medical High Cost 
(>=$100,000)  

(N = 2231) 

2009 Members 
for Chronic and 

non-Chronic 
(N = 818,282) 

2010 Members 
for Chronic and 

non-Chronic 
(N = 764,305) 

2011 Members 
for Chronic and 

non-Chronic 
(N = 709,082) 

Attrition Diagram for PCMH Chronic 

2008 Dynamic Chronic* 
(N = 188,958) 

• 2008 identified chronic 
members and potential 
chronic members in 
2009, 2010, and 2011 

• Member enrolled with 
the same PCP >= 6 
months 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 178,479) 

*Dynamic Chronic members refer to chronic members who were identified based on claims incurred for each year at 2008, 2009, 2010 and 2011. 

2009 Dynamic Chronic* 
(N = 198,228) 

• 2008, 2009 identified 
chronic members and 
potential chronic 
members in 2010, and 
2011 

• Member enrolled with the 
same PCP >= 6 months 

2010 Dynamic Chronic* 
(N = 174,956) 

• 2008, 2009 and 2010  
identified chronic 
Members and potential 
chronic members in 2011 

• Member enrolled with the 
same PCP >= 6 months 

2011 Dynamic Chronic* 
(N = 150,703) 

• 2008, 2009, 2010 
and 2011 
identified chronic 
members  

• Member enrolled 
with the same 
PCP >= 6 months 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 192,344) 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 170,261) 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 142,942) 



 
Attrition Diagram for PCMH Chronic (continued) 

*Dynamic Chronic members refer to chronic members who were identified based on claims incurred for each year at 2008, 2009, 2010, and 2011. 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 178,479) 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 192,344) 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 170,261) 

Restricted to Providers 
shown in four years 

from 2008-2011 
(N = 142,942) 

Practices located in Philadelphia City 
Limits based on zip code 

PCMH = 26 reduced to 11 
Non-PCMH = 1,900 reduced to 413 

Filtering for Member meeting following criteria: 
1. Continuously enrolled for 12 months across all 4 years 
2. Member has same PCP_CORP_ID for all 4 years 

3. PCP_CORP_ID in PCMH sample joined PCMH program in 2009 and 
continuously participated 

4. PCP_CORP ID in Non-PCMH sample never joined PCMH program at any 
time during 4 year analysis period  

Final Sample for Analysis 
PCMH = 11 Practices with 2,674 members 

Non-PCMH = 393 Practices with 19,546 members 


