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A midst dwindling economic resources and shrinking health-
care budgets, patient-centered medical homes (PCMHs) are 
gaining traction as an innovative approach for improving 

healthcare quality while reducing costs.1-4 With solid emphasis on pre-
ventive care2 and primary care,5-7 the PCMH model seeks to improve 
the continuum of patient care8 and drive efficiency by reconfiguring 
the primary care system.2,4,9 First introduced for pediatric patients in 
the 1960s,10 the PCMH concept now enjoys more support because of 
its broader potential in chronic disease management11-14 and for the 
enhancement of the vital triple outcomes: quality, cost, and the expe-
riences of patients, their families, and providers.5,15 

The PCMH approach seeks to replace volume-based financial incen-
tives for providers (eg, reimbursements tied to numbers of visits, labo-
ratory tests, and procedures) with more coordinated care that targets 
better patient outcomes.11 Practices typically seek recognition from ac-
credited entities such as the National Committee for Quality Assurance 
(NCQA),16 which requires the satisfaction of a number of well-defined 
“must-pass” requirements (Table 1).17,18 Two prominent practice models 
have emerged: consultative, in which practices engage external consul-
tants to help them navigate the transformation period; and enhanced 
chronic care models, which pursue PCMH recognition by enhancing 
their core capabilities in caring for chronic illnesses.19

In a study of 7 PCMH demonstrations, Fields et al showed annual 
reductions in hospitalizations (6% to 40%) and emergency department 
(ED) visits (7.3% to 29%), suggesting improvements in quality, and total 
annual savings ranging from $71 to $640 per patient.20 The practices did 
not focus on chronic care exclusively, and one, the Colorado Medical 
Homes for Children, reported total mean annual savings of $169 for all 
patients versus $530 for patients with chronic conditions.20 Transforma-
tion to PCMH status, however, could be a long and complicated process, 
as Nutting et al observed in a study of the first national PCMH dem-
onstration (36 practices) that spanned from June 2006 to May 2008.21 
Apart from payment reforms, PCMH transformation entails numerous 
adjustments such as learning new or redesigned service delivery mod-
els, changed perceptions about patient-provider relationships, and the 
need for extended periods of external 
guidance, among others.21 

Increasing evidence suggests that 
the PCMH model offers greater ad-
vantages to stakeholders than non-
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PCMH practices in treatment delivery, 
especially for chronic care. To date, 
however, much of the available data 
have been derived from pre-PCMH 
versus post-PCMH comparisons, which 
provide a limited picture of changes 
from baseline to full-fledged PCMH sta-
tus.14,21-25 Only a few more than a third 
of the demonstration projects nation-
wide used non-PCMH controls in their 
comparisons,19 and in 7 studies evaluated by Fields et al, 
only 1 study used a control.20 A control population enhances 
the robustness and reliability of the results in comparison 
studies.26 

The main objective of this study was to compare PCMH 
practices during their prerecognition phase with non-PCMH 
practices to assess important quality differences in healthcare 
delivery and costs that may already be evident during the 
transformative baseline period. This study, the first of its kind 
in a large commercially insured population, compared key ele-
ments of the vital triple outcomes for PCMH practices, with 
particular emphasis on quality, including appropriate preven-
tion, screening, and care of common chronic conditions; lab-
oratory evaluations; and cost improvements.  

METHODS
This study compared patients treated within primary care 

practices classified as PCMH and non-PCMH, and located 
within the same geographic region. All practices (both PCMH 
[10] and non-PCMH [202]) were located within the 5 boroughs 
of New York City and its suburbs in Nassau County, Suffolk 
County, and Westchester County, were part of the Empire Blue 
Cross and Blue Shield (BCBS) network, and received payment 
according to existing negotiated fee schedules. The 10 practices 
in the PCMH category achieved NCQA recognition in 2010. 
The PCMH practices employed 247 physicians at 86 different 
locations. The 202 non-PCMH practices operated from 898 
different sites and employed a total of 4048 physicians; non-
PCMH practice sizes ranged from 1 to 250 providers. 

Data Source
Data on the patients treated by the practices were drawn 

from the HealthCore Integrated Research Database, which 
contains medical and pharmacy claims from 14 commercial 
healthcare plans in the northeastern, southeastern, mid-At-
lantic, Midwestern, and western regions of the United States. 
Data for 2007 through 2009 were selected for 1 northeast-
ern managed care plan, Empire BCBS, relative to its PCMH 
initiative that started in August 2010. Data handling in this 

observational retrospective study complied with the Health 
Insurance Portability and Accountability Act of 1996.

Study Design
This study included administrative claims data from 2 pe-

riods: (1) the identification period of 2007 to 2008 and (2) 
the measurement period of calendar year 2009. Administra-
tive claims for calendar years 2007 and 2008 were used for 
patient-provider attribution; a patient was attributed to the 
single provider with whom the patient had the highest num-
ber of office visits based on the patient’s medical records in 
2007 and 2008. Patients attributable to multiple providers 
were assigned to the provider visited most recently. Patients 
were then classified as PCMH or non-PCMH according to 
the PCMH recognition status as of 2010 for the provider to 
whom they were attributed. Members who had at least 2 vis-
its to a practice that had not achieved PCMH recognition in 
2010 were assigned to the non-PCMH control group. Data in 
the second period, calendar year 2009, were used to examine 
patients’ outcome metrics. 

Inclusion/Exclusion Criteria
The study’s inclusion criteria required that the patients be 

treated at primary care practices located within specific zip 
codes and that the practices participate in the BCBS network. 
There were no age restrictions on patients, but members who 
were older than 65 years at baseline (January 1, 2009) were 
excluded from the analysis to avoid any service complications 
or potential missing expenditures associated with Medicare 
eligibility. Members without continuous eligibility during cal-
endar year 2009 were also excluded from the analysis to avoid 
any incompleteness in the data set. 

Outcome Measures
The processes and clinical metrics in this analysis focused 

on appropriate prevention of and care for chronic conditions, 
derived from a selection of measures in the Healthcare Effec-
tiveness Data and Information Set (HEDIS).27-29 We measured 
appropriate markers for disease control, where applicable (eg, 
laboratory tests for glycated hemoglobin [A1C] and low-den-

Take-Away Points
Baseline quality metrics, healthcare utilization, and costs for commercially insured pa-
tients treated at practices participating in a patient-centered medical home (PCMH) pilot 
were assessed.

n	 Compared with patients treated in practices not pursuing PCMH status, patients trea
ted within PCMH practices had equal or better care management; lower rates of high-cost 
diagnostic imaging procedures, emergency department visits, and hospitalizations; and 
lower resource utilization and costs.

n	 Providers using the PCMH model may have an opportunity to offer enhanced patient 
care even during early transformation.
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tion and use of ED services, with covariates including age, 
sex, health plan type, and Deyo-Charlson comorbidity in-
dex (DCI) scores that were calculated from claims between 
July 1, 2008, and December 31, 2008, depending on their 
clinical merit and potential importance.30 Differences in costs 
were analyzed with multivariate generalized linear regres-
sion modeling, using gamma distribution and log link func-
tion because of its applicability to continuous variables with 
highly skewed distribution. To risk-adjust costs, multivariate 
generalized linear regression models were fitted for costs based 
on non-PCMH cohorts’ data. The cost models included age, 
sex, health plan type, and DCI score as covariates because of 
their clinical importance to healthcare utilization.31 Female 
patients, older patients, and patients with greater comorbid-
ity burdens were likelier to utilize healthcare services. We also 
adjusted for health plan types (health maintenance organiza-
tions, preferred provider organizations, point-of-service plans) 
to account for potential differences due to benefit design or 
variations in insurance products. Cost models were used to 
predict the costs for each patient in the PCMH cohort given 
an individual’s age, sex, health plan type, and DCI score, and 
predicted costs were presented as risk-adjusted costs.32 To ad-
dress outlier issues in the costs data, PMPM caps were applied 
in accordance with actuarial standards ($8333.33 for pediatrics 
and $20,833.33 for adults). Statistical analyses were conducted 
with SAS 9.1 software (SAS Institute Inc, Cary, North Caro-
lina). The alpha level was set at .05 for each test.

RESULTS
Patients’ Clinical and Demographic Characteristics 
at Baseline

This study included 31,032 patients in the PCMH co-

sity lipoprotein cholesterol [LDL-C]), which were adapted 
from the HEDIS measures (Table 2). Also compared were 
rates of eye examinations (retinal) and medical attention for 
nephropathy for diabetic patients, imaging procedures for low 
back pain that were not supported by appropriate diagnoses, 
and appropriate testing of children with pharyngitis. Appro-
priate medication usage was assessed, including antibiotic use 
among children with nonspecific or viral upper respiratory 
tract infections and among adults with acute bronchitis, as 
well as the use of long-term controller medications among 
patients with persistent asthma. This study also evaluated the 
rates of inpatient hospitalization and use of ED services, and 
costs for PCMH and non-PCMH patients.

This analysis assessed 2 types of costs: medical costs only 
and total costs on a per member per month (PMPM) ba-
sis. Allowed medical costs included plan-paid and patient 
out-of-pocket costs (deductibles, copayments, and coinsur-
ance) associated with medical claims only, which allowed 
for the inclusion of members who did not receive their 
pharmacy benefits through BCBS. Total costs represented 
the aggregate of allowed costs associated with both medical 
and pharmacy claims, and applied to members who received 
both their medical and pharmacy benefits from BCBS only. 
Members with zero PMPM costs were excluded from the cost 
analyses as these cases could potentially distort the analysis.

Statistical Analysis
Chi-square and 2-sample t tests were used to assess the sta-

tistical significance of any differences in preventive services 
and care management between the PCMH and non-PCMH 
cohorts. Statistical models were fitted individually to the pe-
diatric and adult groups. Logistic regression models were used 
to test differences in adjusted rates of inpatient hospitaliza-

n Table 1. NCQA’s “Must-Pass” Elements for PCMH Recognitiona

Must-Pass Elementsb

Written standards for patient access/communication

Use of data to demonstrate that standards for patient access and communication are met

Use of paper or electronic charting tools to organize clinical information

Use of data to identify important diagnoses and conditions in practice

Adoption and implementation of evidence-based guidelines for 3 chronic or important conditions

Active support of patient self-management

Systematic tracking of tests and follow-up on test results

Systematic tracking of critical referrals

Measurement of clinical and/or service performance

Performance reporting by physician or across the practice

NCQA indicates National Committee for Quality Assurance; PCMH, patient-centered medical home.  
aData were derived from references 17 and 18.   
bLevel 1 recognition requires practices to comply with at least 5 of the must-pass elements. Level 2 or 3 recognition is based on attaining required 
scores and complying with the 10 must-pass elements.
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hort and 350,015 patients in the non-PCMH cohort, each of 
which had a greater proportion of females (P <.01).

Pediatric Population
The pediatric population (<18 years old) had 14,434 

members in the PCMH cohort and 77,810 in the non-PCMH 
group; mean (±SD) age and sex distributions were similar (Ta-
ble 3A). A greater proportion of the PCMH-treated pediatric 
patients (51.0%) had pharmacy benefits through BCBS versus 
43.5% in the non-PCMH group (P <.001). Asthma (7.3% 
and 8.0%), bronchitis (5.7% and 6.0%), and strep throat 
(10.3% and 7.4%) were among the most common ailments 
in the PCMH and non-PCMH groups, respectively. In the 
PCMH cohort, 7.2% had a DCI score of 1 to 2 compared with 
6.2% in the non-PCMH cohort; higher DCI scores indicate 
greater comorbidity burden.30

Adult Population
There were 16,598 and 272,205 adults aged 18 to 64 years in 

the PCMH and non-PCMH cohorts, with a mean (±SD) age of 
41.1 (±13.3) and 42.4 (±12.5) years, respectively (Table 3B). 
HMOs and preferred provider organizations were the domi-
nant payers, and more PCMH members had pharmacy benefits 
compared with the non-PCMH members (P <.001). The most 
prevalent conditions were hypertension (17.8% and 22.3%), 
hypercholesterolemia (19.1% and 23.0%), and diabetes (7.9% 
and 8.3%) in the PCMH and non-PCMH groups, respectively. 
A DCI severity score of 1 to 2 was reported for 11.9% of the 
PCMH and 13.1% of the non-PCMH groups (P <.001).

 
Appropriate Care Metrics

There were 1101 diabetic patients in the PCMH cohort 
and 14,401 in the non-PCMH cohort. A significantly larger 

n Table 2. Definition of Appropriate Carea

Condition Eligible Cohort Measures of Appropriate Care

Diabetes Age range: 18 to 75 y 
Diagnoses criteria: (1) diagnosed with diabe-
tes twice in outpatient or nonacute inpatient 
setting or (2) diagnosed with diabetes once in 
acute inpatient/ED setting

Having each of the following in 2009:  
•  A1C testing 
•  Eye exam (retinal) 
•  LDL-C screening 
•  Medical attention for nephropathy

Cardiovascular disease Age range: 18 to 75 y 
Diagnoses criteria: (1) discharged alive from in-
patient setting after acute myocardial infarction 
or coronary artery bypass graft or (2) discharged 
alive after percutaneous transluminal coronary 
angioplasty or (3) diagnosed with ischemic 
vascular disease twice: once in any outpatient 
setting and once in an acute inpatient setting

Having 1 LDL-C test in 2009 

Low back pain Age range: 18 to 50 y 
Diagnoses criteria: diagnosed with low back 
pain in principal diagnosis field in an outpatient 
or ED setting 

Avoidance of having imaging test  
in 2009 

Respiratory condition: pharyngitis Age range: 2 to 18 y 
Diagnoses criteria: diagnosed with pharyngitis 
in an outpatient or ED setting and dispensed an 
antibiotic for that episode of care

Having a group A streptococcus test 

Respiratory condition: nonspecific or  
viral upper respiratory infection

Age range: 3 mo to 18 y 
Diagnoses criteria: diagnosed with upper respi-
ratory infection without other conditions in an 
outpatient or ED setting

Avoidance of antibiotic prescription  
in 2009

Respiratory condition: acute bronchitis Age criteria: 18 to 64 y 
Diagnoses criteria: diagnosed with acute bron-
chitis in an outpatient or ED setting

Avoidance of antibiotic prescription  
in 2009

Respiratory condition: persistent asthma Age range: 5 to 50 y 
Diagnoses criteria: (1) diagnosed with asthma 
in principal diagnosis field in either acute inpa-
tient or ED setting or (2) diagnosed with asthma 
4 times in outpatient settings and dispensed 
asthma medication twice or (3) dispensed 
asthma medication 4 times

Prescription of long-term asthma 
controller

A1C indicates glycated hemoglobin; ED, emergency department; LDL-C, low-density lipoprotein cholesterol. 
aData were derived from references 27-29. 
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proportion of the diabetic patients in the PCMH group re-
ceived A1C testing compared with the non-PCMH group 
(82.1% vs 77.7%; P <.001). Although the prevalences of 
LDL-C screening and eye examinations were roughly simi-
lar between 2 cohorts, a greater proportion of non-PCMH 
diabetic patients received medical attention for nephropathy 
(P = .01) (Table 4A). There were 1367 and 32,193 patients 
with cardiovascular disease in the PCMH and non-PCMH 
cohorts, respectively, and a larger proportion in the PCMH 
cohort received LDL-C screening compared with the non-
PCMH cohort (75.9% vs 73.5%, P = .05). Among patients 

presenting with lower back pain, a smaller proportion of the 
PCMH group received diagnostic imaging procedures com-
pared with non-PCMH patients (P = .001). A significantly 
larger percentage of children with pharyngitis in the PCMH 
group received appropriate testing (97.4% vs 90.9%, P = 
.001), and antibiotic use among children was proportionately 
lower for the PCMH cohort compared with the non-PCMH 
cohort (27.5% vs 35.4%; P = .001). PCMH-treated asthma 
patients had greater use of long-term controller medication 
compared with non-PCMC–treated asthma patients (99.4% 
vs 97.9%, P = .05). 

n Table 3A. Baseline Characteristics of PCMH and Non-PCMH Members Aged <18 Years 

All PCMH Members Non-PCMH Members

Characteristics No. % No. % No. % P

No. of patients 92,244  14,434 77,810

Age as of index date, mean ± SD, y 8.41 ± 5.27 8.35 ± 5.15 8.43 ± 5.29 .134

Age category, y        

    0-5 32,041 34.74 4954 34.32 27,087 34.81 <.004

    6-12 34,430 37.32 5647 39.12 28,783 36.99  

    13-17 25,773 27.94 3833 26.56 21,940 28.20  

Sex        

    Female 45,024 48.81 7117 49.31 37,907 48.72 .193

    Male 47,220 51.19 7317 50.69 39,903 51.28  

Type of health plan        

    HMO 34,020 36.88 6090 42.19 27,930 35.90 <.001

    Preferred provider organization 44,665 48.42 6445 44.65 38,220 49.12  

    Point of service 884 0.96 115 0.80 769 0.99  

    Other 12,125 13.14 1718 11.90 10,407 13.37  

    Unknown 550 0.60 66 0.46 484 0.62  

Condition        

    Asthma 7252 7.86 1049 7.27 6203 7.97 .004

    Bronchitis 5445 5.90 817 5.66 4628 5.95 .178

    Diabetes 392 0.42 61 0.42 331 0.43 .962

    Hypertension 615 0.67 98 0.68 517 0.66 .844

    Hypercholesterolemia 1018 1.10 122 0.85 896 1.15 .001

    Obesitya 819 0.89 111 0.77 708 0.91 .098

    Strep throat 7215 7.82 1481 10.26 5734 7.37 <.001

Have pharmacy benefit 41,164 44.63 7357 50.97 33,807 43.45 <.001

DCI score        

    Mean 0.07 0.31 0.08 0.32 0.07 0.31 .002

    0 86,323 93.58 13,392 92.78 72,931 93.73 <.001

    1-2 5839 6.33 1033 7.16 4806 6.18  

    3 82 0.09 9 0.06 73 0.09  

DCI indicates Deyo-Charlson Comorbidity Index; HMO, health maintenance organization; PCMH, patient-centered medical home; SD, standard deviation. 
aObesity is under-reported in claims data.
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Clinical Outcome Metrics
More than half of the diabetic patients who had recorded 

test results achieved A1C control (<7%) and LDL-C control 
at <100 mg/dL level, but the difference between the PCMH 
and non-PCMH groups was not significant (P = .70 for AIC 
control; P = .40 for LDL-C control). Among patients with 
cardiovascular disease, however, 48.7% and 51.0% in the 
PCMH and non-PCMH cohorts had recorded LDL-C values, 
and 64.7% and 57.3% achieved LDL-C control (<100 mg/dL) 
(P <.001), respectively (Table 4B). 

Hospitalization and Emergency Department 
Utilization 

Table 5A provides unadjusted hospitalization and ED 
utilization rates for patients in the 2 cohorts stratified by age 
(<18, 18-44, 45-64 years). In the PCMH cohort, both pedi-
atric patients and patients aged 18-44 years had significantly 
fewer hospitalizations and ED visits compared with non-PC-
MH patients within the same age category (P <.001). How-
ever, among patients aged 45 to 64 years, hospitalizations were 
reported for 8.1% of the eligible patients in the PCMH cohort 

n Table 3B. Baseline Characteristics of PCMH and Non-PCMH Members Aged 18 to 64 Years

All PCMH Members Non-PCMH Members

Characteristics No. % No. % No. % P

No. of patients 288,803 16,598 272,205

Age as of index date, mean ± SD 42.29 ± 12.53 41.05 ± 13.28 42.36 ± 12.48 <.001

Age category, y        

    18-24 27,786 9.62 2304 13.88 25,482 9.36 <.001

    25-34 59,872 20.73 3388 20.41 56,484 20.75  

    35-44 68,451 23.70 3849 23.19 64,602 23.73  

    45-54 73,454 25.43 3744 22.56 69,710 25.61  

    55-64 59,240 20.51 3313 19.96 55,927 20.55  

Sex        

    Female 162,358 56.22 9265 55.82 153,093 56.24 .288

    Male 126,445 43.78 7333 44.18 119,112 43.76  

Type of health plan        

    HMO 103,887 35.97 5766 34.74 98,121 36.05 <.001

    Preferred provider organization 129,294 44.77 7692 46.34 121,602 44.67  

    Point of service 2079 0.72 79 0.48 2000 0.73  

    Other 51,933 17.98 2952 17.79 48,981 17.99  

    Unknown 1610 0.56 109 0.66 1501 0.55  

Condition        

    Asthma 14,177 4.91 634 3.82 13,543 4.98 <.001

    Bronchitis 22,208 7.69 886 5.34 21,322 7.83 <.001

    Diabetes 23,796 8.24 1314 7.92 22,482 8.26 .120

    Hypertension 63,527 22.00 2949 17.77 60,578 22.25 <.001

    Hypercholesterolemia 65,878 22.81 3166 19.07 62,712 23.04 <.001

    Obesitya 4058 1.41 238 1.43 3820 1.40 .745

    Strep throat 2378 0.82 175 1.05 2203 0.81 .001

Have pharmacy benefit 143,059 49.54 9333 56.23 133,726 49.13 <.001

DCI score        

    Mean 0.26 0.84 0.22 0.77 0.27 0.85 <.001

    0 244,909 84.80 14,339 86.39 230,570 84.70 <.001

    1-2 37,757 13.07 1981 11.94 35,776 13.14  

    3 6137 2.12 278 1.67 5859 2.15  

DCI indicates Deyo-Charlson Comorbidity Index; HMO, health maintenance organization; PCMH, patient-centered medical home; SD, standard 
deviation.
aObesity is under-reported in claims data.
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n Table 4A. Appropriate Care Metrics for PCMH and Non-PCMH Patients

 PCMH Members Non-PCMH Members

 
Metrics

 
No. Eligible 

No. Who Met 
Criteria 

 
%

 
No. Eligible

No. Who Met 
Criteria

 
%

 
P

Diabetes mellitus population        

    A1C testing performeda 1101 904 82.11 14,401 11,195 77.74 <.001

    LDL-C screening performeda 1101 899 81.65 14,401 11,464 79.61 .103

    Eye exam (retinal) performed 1101 497 45.14 14,401 6109 42.42 .079

    Medical attention for nephropathy 1101 855 77.66 14,401 11,637 80.81 .011

Cardiovascular disease population      

    LDL-C screening performeda 1367 1038 75.93 32,193 23,666 73.51 .047

Low back pain population      

    Use of imaging for low back pain  
    (lower rates are better)

868 413 47.58 17,308 9216 53.25 .001

Respiratory conditions population      

    Appropriate testing of children  
    with pharyngitis

1028 1001 97.37 4539 4127 90.92 <.001

    Antibiotic use among children with  
    nonspecific or viral upper respiratory 
    diagnosisb (lower rates are better)

426 117 27.46 2865 1014 35.39 .001

    Antibiotic use among adults with  
    acute bronchitisb (lower rates are  
    better)

278 239 85.97 6706 5699 84.98 .651

    Use of long-term controller  
    medications among members  
    with persistent asthmab 

352 350 99.43 3209 3141 97.88 .046

A1C indicates glycated hemoglobin; LDL-C, low-density lipoprotein cholesterol; PCMH, patient-centered medical home. 
aIdentified based on Current Procedural Terminology codes on medical claims or results from laboratory data.  
bRequire pharmacy benefit.

n Table 4B. Quality Outcomes for PCMH and Non-PCMH Patients

PCMH Members Non-PCMH Members

Metrics No. % No. % P

Diabetes mellitus population 1101 100.00 14,401 100.00 NA

    A1C testing performeda 904 82.11 11,195 77.74 .001

    A1C lab results recorded 258 23.43 7785 54.06 <.001

        A1C control (<7.0%) among people with recorded lab results 144 55.81 4453 57.20 .658

    LDL-C screening performeda 899 81.65 11,464 79.61 .103

    LDL-C value recorded 590 53.59 8477 58.86 .001

        LDL-C control (<100 mg/dL) among people with recorded test 368 62.37 5148 60.73 .429

Cardiovascular disease population 1367 100.00 32,193 100.00 —

    LDL-C screening performeda 1038 75.93 23,666 73.51 .047

    LDL-C value recorded 666 48.72 16,430 51.04 .093

        LDL-C control (<100 mg/dL) among people with recorded test 431 64.71 9419 57.33 <.001

A1C indicates glycated hemoglobin; LDL-C, low-density lipoprotein cholesterol; PCMH, patient-centered medical home.   
aIdentified based on Current Procedural Terminology codes on medical claims or results from laboratory data.
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versus 9.4% in the non-PCMH cohort (P <.001), whereas ED 
use in the cohorts was not significantly different (P = .06). Af-
ter risk adjustment, the PCMH cohort had significantly lower 
rates of hospitalization and ED use compared with the non-
PCMH cohort in both the adult and the pediatric populations 
(Table 5B).

Healthcare Costs 
Medical Costs. Among the pediatric patients, the mean 

(±SD) unadjusted PMPM medical costs for PCMH-treated 
patients were lower than those of non-PCMH patients: $141 
(±$391) compared with $155 (±$476) (P = .01). PCMH-
treated adults also had lower average PMPM medical costs 
than non-PCMH adults (P = .01). After adjusting for risks, 
medical costs were 6.8% and 12.7% lower in the PCMH co-
hort versus the non-PCMH cohort for the pediatric and adult 
populations, respectively (Table 6A). 

Total Costs. Table 6B shows unadjusted total costs for 
patients with both medical and pharmacy benefits by pedi-
atric and adult categories. PCMH-treated pediatric patients 
had lower total costs PMPM on average (P = .02) but simi-
lar median costs compared with non-PCMH pediatric pa-

tients. In the adult population, the mean (±SD) PMPM total 
costs were $481 (±$1184) in the PCMH cohort versus $584 
(±$1476) in the non-PCMH cohort (P = .01). Risk-adjusted 
total costs were 8.6% and 14.5% lower for the PCMH cohort 
than the non-PCMH cohort in pediatric and adult popula-
tions, respectively. 

DISCUSSION
The PCMH practices in this study had performances that 

were consistent with those reported in prior studies that eval-
uated PCMH-related improvements in hospitalization rates, 
ED utilization, and costs in pilot and demonstration proj-
ects.19,20,33,34 This study is unique in the comprehensiveness 
of the outcome measures and the use of a control population 
from the same geographic area. In this study, the practices in 
the PCMH cohort were selected because of their ability to 
adopt the NCQA criteria during the baseline period; they 
were progressive both in their organizational culture and in 
their care-delivery infrastructure. Our findings add further 
support to the contention that practices operating in a style 
consistent with the PCMH model have a propensity toward 

n Table 5B. Adjusted Hospitalization and Emergency Department Utilization for PCMH and Non-PCMH Patients

 Utilization Point Estimate Odds Ratio 95% Wald Confidence Limits

Pediatric   

    Inpatient hospitalization 0.765 0.682, 0.858

    ED visits 0.831 0.790, 0.874

Adult   

    Inpatient hospitalization 0.878 0.827, 0.933

    ED visits 0.886 0.844, 0.930

ED indicates emergency department; PCMH, patient-centered medical home.

n Table 5A. Unadjusted Hospitalization and Emergency Department Utilization for PCMH and Non-PCMH Patients

PCMH Members Non-PCMH Members

Utilization
No. 

Eligible

No.  
Who Met 
Criteria %

Rates per 
1000

No. 
Eligible

No.  
Who Met 
Criteria %

Rates 
per 1000 P

Age <18 y 13,645 15.7  73,432 84.3  

    Inpatient hospitalization 13,645 311 2.3 23 73,432 2152 2.9 29 <.001

    ED visits 13,645 1871 13.7 137 73,432 11,698 15.9 159 <.001

Age 18-44 y      

    Inpatient hospitalization 9541 642 6.7 67 146,568 11,057 7.5 75 .003

    ED visits 9541 1222 12.8 128 146,568 21,258 14.5 145 <.001

Age 45-64 y     

    Inpatient hospitalization 7057 571 8.1 81 125,637 11,816 9.4 94 <.001

    ED visits 7057 782 11.1 111 125,637 14,858 11.8 118 .059

ED indicates emergency department; PCMH, patient-centered medical home.
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favorable patient outcomes even in the early transformative 
stages.2,4,5 

Most prior comparisons relied on pre-post performance 
and outcomes or changes from baseline within the same pa-
tient population.14,21-25 This has important implications for 
researchers and policy makers engaged in evaluating PCMH 
practices. Given that all the practices in this study had differ-
ences (size, installed technology, practice models, payer affili-
ations, and patient relationships) at baseline, it is likely that 
a simple pre-post measurement of PCMH programs without 
a control group may not fully account for the benefits of a 
patient-centered practice style. Also, a post-implementation 
comparison of PCMH and non-PCMH practices may overes-
timate the impact of the measures themselves, given the like-
lihood that organizational factors beyond the specific metrics 
under investigation could contribute to a positive patient 
experience. 

PCMH-treated pediatric and adult groups had lower rates 
of both ED visits and hospitalizations compared with the 
non-PCMH cohort, suggesting that potential benefits of the 
PCMH model may be applicable across several age groups. 
Prior demonstration studies have shown reductions in ED 

visits ranging from 7.5% to 29% and in patient hospitaliza-
tions ranging from 4.8% to 40% in PCMH pilot projects.20 
Our risk-adjusted findings for adults, an 11% reduction in use 
of ED services and 12% fewer hospitalizations in the PCMH 
cohort, are consistent with the results reported in the Fields et 
al demonstration study.20 

Both adjusted and unadjusted medical and total costs were 
lower for both pediatric and adult patients in the PCMH co-
hort. Annual costs reductions linked to PCMH pilot practices 
in the study by Fields et al ranged from $71 to $640 per pa-
tient, supporting the overall trend that PCMH practices are 
capable of delivering services at lower costs to patients.20 Our 
results are consistent with the overall conclusions of the Fields 
et al study20: that over time PCMH practices that emphasize 
preventive care, optimal focus on chronic care, reconfigured 
primary care, and more comprehensive care management are 
capable of reducing costs.2 In the adult population in this 
study, the mean adjusted costs on a PMPM basis were $409 in 
the PCMH cohort versus $484 in the non-PCMH cohort, a 
substantial annual savings per patient. 

These are instructive findings in the baseline period, when 
practices likely needed to make additional investments in 

n Table 6A. Medical Costs for PCMH and Non-PCMH Patients With Medical Benefit

Age Group PCMHa Non-PCMHb Difference

Pediatric  

    Unadjusted PMPM $141.45 $155.34 −8.94%

    Risk-adjusted PMPM $161.10 $172.78 −6.76%

Adult  

    Unadjusted PMPM $408.84 $484.16 −15.56%

    Risk-adjusted PMPM $449.99 $515.13 −12.65%

PCMH indicates patient-centered medical home; PMPM, per member per month; SD, standard deviation.  
aFor PCMH pediatric patients, mean ± SD (median) values were $141.45 ± $391.05 ($61.27). For PCMH adult patients, mean ± SD (median) values 
were $408.84 ± $1091.99 ($135.55).  
bFor non-PCMH pediatric patients, mean ± SD (median) values were $155.34 ± $475.97 ($59.74). For non-PCMH adult patients, mean ± SD (median) 
values were $484.16 ± $1345.76 ($145.07).

n Table 6B. Total Costs for PCMH and Non-PCMH Patients With Both Medical and Pharmacy Benefits

Age Group PCMHa Non-PCMHb Difference

Pediatric  

    Unadjusted PMPM $169.68 $187.79 −9.64%

    Risk-adjusted PMPM $210.06 $229.86 −8.62%

Adult  

    Unadjusted PMPM $481.02 $583.89 −17.62%

    Risk-adjusted PMPM $546.26 $638.87 −14.50%

PCMH indicates patient-centered medical home; PMPM, per member per month; SD, standard deviation. 
aFor PCMH pediatric patients, mean ± SD (median) values were $169.68 ± $479.72 ($71.41). For PCMH adult patients, mean ± SD (median) values 
were $481.02 ± $1183.72 ($185.40). 
bFor non-PCMH pediatric patients, mean ± SD (median) values were $187.79 ± $547.55 ($70.39). For non-PCMH adult patients, mean ± SD (median) 
values were $583.89 ± $1476.22 ($199.95).
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new equipment and procedures. Such savings suggest that 
despite additional transformation-associated expenditures, 
the PCMH model offers the potential for reduced overall 
costs. It is difficult to make connections between specific at-
tributes and cost savings because each practice in this study 
selected combinations of transformative measures that were 
appropriate for its operations. Cost reductions could well have 
resulted from synergies generated by particular combinations 
of interventions. Studies of individual practices are providing 
insights into this question.2

From the differences we observed in quality, outcomes, 
resource utilization, and costs, it would appear that a num-
ber of the practices that acquired NCQA recognition were 
progressive and had already implemented elements and prin-
ciples consistent with the PCMH model before their official 
recognition date in 2010. This has 2 potential implications. 
First, that there were many favorable findings for the PCMH 
cohort is an indicator that the standards for PCMH recog-
nition by NCQA are consistent with and help to promote 
high-quality, cost-effective care. The second, more complex 
implication is that the providers who engage in the trans-
formational process leading up to PCMH recognition do so 
over a period of time, and potential benefits associated with 
the changes also accrue over time. The assignment of PCMH 
status based on a specific time, such as the date of NCQA 
recognition, may create an artificial distinction of “pre” and 
“post,” given that practice patterns and their effects evolve 
and do not typically lend themselves well to simple before 
and after measurements. Moreover, the improvements noted 
early in the transformation suggest that even initial changes 
in practices (eg, electronic medical records, expanded access) 
could have a meaningful positive impact on costs and quality.

Limitations
The use of claims data from a managed care population 

introduces data-related limitations such as miscoding, in-
completeness, and the limits on the generalizability of the 
findings. Although we included only patients from the same 
geographic area, we did not test for any potential sociodemo-
graphic differences. Another limitation was that non-PCMH 
practices may have been engaging in ad hoc quality improve-
ments, although to the best of our knowledge they were nei-
ther systematic nor targeted at NCQA recognition.

CONCLUSION
The population treated within PCMH practices had equal 

or better rates of care management, lower rates of high-cost 
diagnostic imaging procedures, and lower rates of ED visits 

and hospitalizations. This means that providers using the 
PCMH model might have an opportunity to offer enhanced 
patient care even during early transformation. Further re-
search is needed to determine whether practices continue to 
improve post-recognition, to assess the impact of enhanced 
payments from health plans, to test the generalizability of 
these findings, and to evaluate the impact of transformational 
processes on practices. 
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