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Medical Home Transformation: A Gradual 
Process and a Continuum of Attainment

ABSTRACT
PURPOSE The patient-centered medical home is often discussed as though there 
exist either traditional practices or medical homes, with marked differences 
between them. We analyzed data from an evaluation of certifi ed medical homes 
in Minnesota to study this topic.

METHODS We obtained publicly reported composite measures for quality of care 
outcomes pertaining to diabetes and vascular disease for all clinics in Minnesota 
from 2008 to 2010. The extent of and change in practice systems over that same 
time period for the fi rst 120 clinics serving adults certifi ed as health care homes 
(HCHs) was measured by the Physician Practice Connections Research Survey 
(PPC-RS), a self-report tool similar to the National Committee for Quality Assur-
ance standards for patient-centered medical homes. Measures were compared 
between these clinics and 518 non-HCH clinics in the state.

RESULTS Among the 102 clinics for which we had precertifi cation and postcerti-
fi cation scores for both the PPC-RS and either diabetes or vascular disease mea-
sures, the mean increase in systems score over 3 years was an absolute 29.1% 
(SD = 16.7%) from a baseline score of 38.8% (SD = 16.5%, P ≤.001). The pro-
portion of clinics in which all patients had optimal diabetes measures improved 
by an absolute 2.1% (SD = 5.5%, P ≤.001) and the proportion in which all had 
optimal cardiovascular disease measures by 4.4% (SD = 7.5%, P ≤.001), but all 
measures varied widely among clinics. Mean performance rates of HCH clinics 
were higher than those of non-HCH clinics, but there was extensive overlap, and 
neither group changed much over this time period.

CONCLUSIONS The extensive variation among HCH clinics, their overlap with 
non-HCH clinics, and the small change in performance over time suggest that 
medical homes are not similar, that change in outcomes is slow, and that there is 
a continuum of transformation. 

Ann Fam Med 2013;11:S108-S114. doi:10.1370/afm.1478. 

INTRODUCTION

T
here has been controversy about the defi nition, measurement, and 

recognition of primary care clinics as patient-centered medical 

homes (PCMHs).1,2 It is not surprising that such a recent develop-

ment, especially one with widely divergent high expectations from differ-

ent perspectives, would be so ambiguous and full of unanswered questions 

about what a PCMH is, how it might be measured, what its effects are, 

and how a traditional primary care practice best becomes one.1-3 Although 

the PCMH recognition program of the National Committee for Quality 

Assurance (NCQA) was the fi rst and is still the largest program for iden-

tifying PCMHs, several other national programs and local demonstration 

projects have come up with their own operational defi nitions.4

Advocates of medical homes often describe them as uniquely and 

markedly different from traditional practices, in both process and out-

comes.5 As a result, medical homes are often compared with non–medical 

homes. The research literature, on the other hand, is more cautious about 
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this difference. For example, the evaluators of the 

National Demonstration Project (NDP), one of the fi rst 

to provide scientifi c information about medical home 

practices, emphasized that the transformation process 

was a long and slow one.6,7 They stressed that “this 

transformation requires tremendous effort and motiva-

tion, and benefi ts from external support.”

In 2011, we published a study of one large medical 

group’s change in quantitative performance measures 

over time, including the point at which it obtained 

NCQA recognition for all of its primary care clinics 

as Level 3 PCMHs, the highest designation possible.8 

These clinics collectively demonstrated a 1% to 3% 

increase per year in patient satisfaction and a 2% to 

7% increase per year in performance on measures of 

quality of care for diabetes, coronary artery disease, 

preventive services, and generic medication use. We 

concluded that the rate of improvement in outcomes 

was slow and not always faster than that of other 

groups that had not applied for PCMH recognition. In 

this study, we evaluated the extent to which there is a 

continuum of organizational change and patient out-

comes among practices designated as medical homes, 

with substantial variation and room to further improve, 

even after achieving PCMH designation. As part of 

our grant to study the transformation of primary care 

clinics in Minnesota into what here are called health care 

homes (HCHs), we collected data about their change in 

both practice systems and performance measures over 

time spanning their certifi cation, as well performance 

measures for comparison clinics that did not become 

certifi ed. In 2008, Minnesota legislated that the state 

Department of Health establish and operate a process 

to test and certify primary care practices as HCHs 

to be eligible for special payments from both state 

medical programs and health plans. At the time of this 

analysis, 132 clinics had achieved certifi cation in 2010-

2011, of which 120 served adults or all ages and 12 

were limited to children. All of these clinics agreed to 

participate in this study.

METHODS
Data for this study came from TransforMN, an Agency 

for Healthcare Research and Quality–funded study of 

HCH transformation in Minnesota. The standards for 

certifi cation, as established by the Minnesota Depart-

ment of Health and the Minnesota Department of 

Human Services with extensive community input, were 

as follows:

•  Continuous access and communication between 

HCH and the patient and family;

•  Electronic searchable registry to identify care 

gaps and manage services;

•  Care coordination for patient- and family-

centered care;

•  Care plans that involve patients with chronic or 

complex conditions and their family; and

•  Continuous improvement in experience, health 

outcomes, and cost-effectiveness.

Application for HCH certifi cation is voluntary but 

limited to clinics providing primary care. The appli-

cation requires documentation of meeting the above 

standards, which is then audited by an on-site visit that 

includes chart audits and interviews with both staff and 

randomly selected patients about their experience with 

the clinic. The results are submitted to a Community 

Certifi cation Advisory Committee, which makes a rec-

ommendation to the Commissioner of Health. Demon-

stration of improvement on standardized performance 

measures as well as attainment of progressively more 

stringent structural and functional standards are part 

of annual recertifi cation.

The certifi cation process began in January 2010, 

with 86 clinics completing certifi cation in the fi rst year. 

By the time this study completed enrollment in Octo-

ber 2011, a total of 132 of the 728 primary care clinics 

in the state were certifi ed, and all agreed to participate 

in this study. These clinics were distributed throughout 

the state, with two-thirds being part of 3 large medical 

groups (typical of Minnesota primary care practice); 

12 were pediatrics practices, whereas the rest served 

adults or all age-groups. Nearly all practices applying 

became certifi ed.

The physician leaders of each organization with 

certifi ed clinics were contacted by an investigator 

(L.I.S.), and all agreed to have their clinics participate 

in this study. To engender trust and honest responses 

to study surveys, they were assured that all their 

responses would be kept confi dential.

Data Collection
Clinic descriptive data were obtained from a question-

naire completed by administrative leaders at each clinic 

or the central offi ce in large groups.

Practice systems were measured by a questionnaire 

similar to that used by NCQA to recognize clinics 

as medical homes. We call this instrument the Physi-

cian Practice Connection Research Survey (PPC-RS) 

because it is a slightly modifi ed version of the one 

originally created by NCQA in 2008 and has been 

tested for reliability.9 That test demonstrated that it was 

as reliable to obtain the answers from the designated 

physician leader of a clinic as to summarize information 

from various other clinic respondent groups. Physician 

leaders tended to underreport systems rather than over-

report them, although this test was conducted before 

initiatives that paid clinics extra for these capabilities.
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We expanded the response options for the PPC-

RS so that the questions asked both about presence 

of a system and whether it worked well. Examples of 

these questions are shown in Table 1. For this study, 

we made a further modifi cation so that the respondent 

needed to answer each question twice—once for the 

current state of the clinic and a second time for 3 years 

prior, which for most would be at least 2 years before 

being certifi ed. If a current leader was not present 3 

years ago, he/she identifi ed another physician to com-

plete the entire questionnaire. Each question received 

various points depending on whether the system was 

said to be missing (0), to be present but needs improve-

ment (0.5), or to be present and works well (1.0). 

Each of the 105 questions was given equal weight, so 

the total score represented the proportion of points 

awarded out of a potential total of 105. In addition to 

a total score, there are subscores corresponding to 5 of 

the 6 domains of the chronic care model.10

We sent an e-mail to each leader requesting com-

pletion of the questionnaire, with a link to the PPC-RS 

survey on the Web. Nonrespondents were sent another 

e-mail reminder weekly thereafter. Beginning with the 

second weekly reminder, the project principal inves-

tigator (L.I.S.) called the leader and followed up until 

either the nonrespondent completed the questionnaire 

or it became clear that completion was unlikely.

We obtained performance rates from Minnesota 

Community Measurement for 2008 to 2010 for all clin-

ics with such data in the state, both certifi ed and not.11 

This organization has been reporting standardized 

rates publicly since 2004 on its Web site (http://www.

mnhealthscores.org) and at the clinic level since 2008. 

We selected composite all-or-none measures for dia-

betes and vascular care. To be counted as a success for 

the optimal diabetes measure, each patient with dia-

betes needed to have a hemoglobin A1c (HbA1c) level 

of 7% or lower, a blood pressure of 130/80 mm Hg or 

lower, and a low-density lipoprotein cholesterol level 

of 100 mg/dL or lower, and also had to have documen-

tation that they did not smoke and took aspirin. No 

partial credit was given. The optimal vascular compos-

ite measure was similar except that no HbA1c level was 

needed. Such all-or-none measures have been recom-

mended by Nolan and Berwick12 as providing better 

spurs to comprehensive, patient-centered improvement.

Analysis
We calculated measures of central tendency and dis-

persion for clinic characteristics, for precertifi cation 

and postcertifi cation practice systems scores, overall 

PPC and by subscale, and for the diabetes and vascular 

composite measures from 2008 through 2010 dates 

of service. Paired t tests assessed the extent to which 

systems scores (postcertifi cation vs precertifi cation) 

and performance rates (2010 vs the earlier of 2008 or 

2009) improved over time. We used Pearson correla-

tion coeffi cients to estimate the strength of the linear 

association between changes in practice systems and 

performance measures. General linear models sepa-

rately predicted systems scores (precertifi cation, post-

certifi cation, change) and performance measures (2008, 

2009, 2010, change) from clinic location (Twin Cities 

metropolitan area or not) and size (350-549, 550-999, 

≥1,000 patient visits per week vs <350 patient visits 

per week). The omnibus test of signifi cance for each 

predictor identifi ed signifi cant differences in systems 

scores or performance rates by clinic characteristics, 

which were interpreted using estimated regression 

coeffi cients. We estimated 2 series of general linear 

models predicting change in performance for diabetes 

or cardiovascular measures. In each series, 3 models 

estimated how well change in 

performance was predicted by 

(1) change in systems scores and 

precertifi cation systems scores, 

(2) systems change, precertifi ca-

tion systems, and their interac-

tion, and (3) systems change, pre-

certifi cation systems, change by 

precertifi cation interaction, and 

clinic size and location.

We used 2 general linear 

mixed models that incorporated 

2008-2010 diabetes (or vascular) 

composite data from all report-

ing clinics in the state to predict 

performance rates from the HCH 

status of each clinic (HCH vs 

non-HCH), performance measure 

Table 1. Sample Questions From the Physician Practice Connections 
Research Survey, for Various Chronic Care Model Domains

Domain Sample Question

Decision Support Does your clinic have a system to provide alerts about clinically 
important abnormal test results to the doctors at the time they 
are received?

Clinical Information System Does your clinic maintain a registry (a list of patients with a 
particular condition along with associated clinical data for each 
patient) for diabetes?

Self-Management Support Does your clinic have a systematic approach to identify and 
remind patients with chronic illnesses who are due for a follow-
up visit?

Delivery System Redesign Does your clinic have nonphysician staff who are specially trained 
and designated to educate patients in managing their illness?

Health Care Organization Does your clinic conduct or participate in formal quality improve-
ment activities?

Note: The answers for each question were No (scored as 0), Yes, but needs improvement (0.5), or present and 
works well (1.0).
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date (2010, 2009 vs 2008), and the interaction of these 

factors. A planned comparison tested whether HCH 

and non-HCH clinics performed better in terms of 

diabetes or vascular care in 2010, while the interaction 

term assessed whether the rate of performance increase 

differed among the 2 types of clinics.

The study was reviewed, approved, and monitored 

by a local institutional review board.

RESULTS
Of the 120 adult certifi ed HCH clinics, 111 (92.5%) 

completed a PPC-RS questionnaire, but only 109 

(90.8%) completed both current and precertifi cation 

reports of the presence and function of various sys-

tems for use in this analysis. Of those 111 clinics, 101 

also had results for at least 2 of the 3 years for optimal 

diabetes measures, permitting calculation of a change 

score for this measure, and 98 also had such results for 

the optimal vascular measure. Thus, the 102 clinics 

included in this analysis are those that had current plus 

precertifi cation scores on the PPC-RS as well as 2010 

and earlier rates for either diabetes or vascular care.

The characteristics of the HCH clinics in the 

study are shown in Table 2. Minnesota has very few 

independent clinics and few solo physicians, so 75% of 

certifi ed HCHs were part of medical groups with more 

than 20 clinics and nearly all were owned by a health 

system, usually including a hospital. Although 77% of 

the clinics had 1 to 10 primary care physicians, nearly 

all had nurse practitioners or physician assistants, and 

all had electronic health records.

The PPC-RS systems scores and the optimal dia-

betes and vascular rates with standard deviations and 

ranges are listed in Table 3. The mean systems score 

for these clinics increased from 38.8% as of 3 years 

ago to 67.9% currently (P ≤.001), with equally large 

variations among the clinics at each time point. Overall 

rates on both performance measures did not change 

much over time in an absolute sense, but there was 

considerable variation among the clinics in each year 

and in change over time. Within the 3 large medical 

groups having 22 to 34 certifi ed HCH clinics, there 

was as much variation in clinic scores on the PPC 

systems measure as for the smaller groups as a whole 

(SD = 13.9, 14.2, and 13.0 vs 12.9). For the diabetes 

measure, there was less variation within the large sys-

tems than among the others (SD = 4.0, 6.8, and 3.7 vs 

9.3), but on the vascular measure, 1 large group had an 

SD similar to that of the smaller systems, whereas the 

other 2 had a lower value.

We also compared these HCH clinics with the 

518 uncertifi ed clinics in the state on the performance 

rates. For diabetes, the certifi ed clinics had a mean 

rate of 24.6% ± 8.3% in 2010 as compared with 16.6% 

± 9.3% for the 413 uncertifi ed clinics with available 

performance data. For vascular care, it was 41.6% ± 

11.5% vs 31.4% ± 16.0% for uncertifi ed. Both these 

differences were signifi cant at P ≤.001; however, there 

was substantial overlap between HCH and non-HCH 

clinics, as illustrated in Figures 1 and 2. Compar-

ing trends in diabetes and vascular care over time, 

improvement in both performance rates was actually 

Table 2. Characteristics of the Adult Certifi ed 
Health Care Homes (N = 102)

Characteristic No. (%) 

Location  

Metropolitan 65 (63.7)

Nonmetropolitan 37 (36.3)

Ownership  

Health system 97 (95.1)

Health plan 4 (3.9)

Physicians 1 (1.0)

Medical services  

Primary care only 40 (39.2)

Primary care and some specialty 13 (12.8)

Multispecialty 49 (48.0)

Primary care physicians, No.  

1-3 13 (12.8)

4-7 43 (42.2)

8-10 22 (21.6)

≥11 22 (21.6)

Nurse practitioners and physician assistants, 
No.

 

0 8 (7.8)

1-3 58 (56.9)

≥4 21 (20.6)

Clinics in medical group, No.  

1 6 (5.9)

2-4 6 (5.9)

5-10 9 (8.8)

11-20 2 (1.7)

≥21 77 (75.5)

Patient visits/week  

<350 21 (20.6)

350-549 27 (26.5)

550-999 27 (26.5)

≥1,000 27 (26.5)

Medical records  

Fully electronic 94 (92.2)

Paper and electronic 6 (5.9)

Paper only 0 (0)

Mean (SD)

Patient insurance  

Commercial 63.3 (22.9)

Medicare 17.3 (10.4)

Medicaid 14.3 (15.0)

Uninsured 3.5 (6.3)
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greater among non-HCH clinics than among HCH 

clinics (P ≤.01).

Although not large, the Pearson correlation coeffi -

cients for the association between change in PPC score 

and change in performance score among HCH clinics 

were highly signifi cant, with a correlation of r = .26 

(P = .008) for diabetes care and r = .30 (P = .003) for 

vascular care. For the diabetes composite, this correla-

tion appeared to depend on the increase in low-density 

lipoprotein cholesterol and HbA1c control, whereas for 

vascular care, it depended solely on low-density lipo-

protein cholesterol control (data not shown).

There were no systematic differences in PPC 

scores (precertifi cation, postcertifi cation, change) or 

care measures (2008, 2009, 2010, change) as a func-

tion of clinic location (urban, nonurban) or size (<350, 

350-549, 550-999, ≥1,000 patient visits per week). 

The exceptions to this fi nding were that midsized 

clinics (350-549 and 550-999 patient visits per week) 

had larger increases in their PPC scores (mean = 34.3, 

P = .01 and mean = 32.6, P = .02, respectively) than 

small clinics (<350, mean = 22.5) or large clinics 

(≥1,000 mean = 25.6, P = .41), and that diabetes opti-

mal care tended to increase more in nonurban clinics 

(mean = 3.9) relative to urban ones (mean = 1.2, P = .02).

Finally, the multiple regression analysis showed that 

for every 10% increase in PPC score, there was a 0.9% 

increase in diabetes composite measure (P = .03) and a 

Table 3. Practice Systems Scores and Quality Measure Rates for Diabetes and Vascular Disease

Score or Measure

3 Years Ago Now Change

Mean (SD) Range Mean (SD) Range Mean (SD) Range

PPC-RS score, pointsa 38.8 (16.5) 10.0 to 81.0 68.0 (14.1) 28.5 to 97.1 29.1 (16.7) –1.0 to 62.9

Health care organization 61.3 (32.2) 0.0 to 100.0 82.3 (22.6) 0.0 to 100.0 21.1 (26.1) 0.0 to 100.0

Delivery system redesign 24.0 (17.0) 0.0 to 78.3 58.0 (20.3) 13.0 to 100.0 34.0 (23.6) –4.3 to 89.1

Clinical information systems 40.1 (20.9) 4.8 to 100.0 73.6 (18.9) 23.8 to 100.0 33.4 (20.7) 0.0 to 73.8

Decision support 54.7 (23.1) 6.7 to 100 80.1 (14.8) 26.7 to 100.0 25.4 (19.7) 0.0 to 76.7

Self-management support 39.1 (16.4) 0.0 to 83.8 63.2 (16.2) 0.0 to 91.9 24.1 (15.2) –4.0 to 59.5

Optimal diabetes rate, % 22.0 (8.5) 3.8 to 52.0 24.4 (7.9) 5.9 to 41.4 2.1 (5.5) –12.0 to 21.0

Optimal vascular rate, % 37.5 (9.8) 10.0 to 57.9 41.6 (11.2) 10.6 to 63.6 4.4 (7.5) –15.7 to 27.1

PPC-RS = Physician Practice Connections Research Survey.

a Possible range of scores: 0 to 100.

Notes: Numbers of clinics for each score/measure ranged from 98 to 102, as some had missing data. Optimal diabetes rate = percentage of patients with diabetes 
meeting all thresholds for control of hemoglobin A1c, blood pressure, and lipids as well as aspirin use and tobacco abstinence. Optimal vascular rate = percentage of 
patients with heart disease meeting all thresholds for control of blood pressure and lipids as well as aspirin use and tobacco abstinence.

Figure 1. Rates of achievement of optimal diabetes measure among clinics in 2010 by Health Care 
Home status.

HCH = health care home.
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2.4% increase in the vascular composite measure (P <.001) 

for a clinic. When predicting the diabetes composite, 

this relationship was even stronger among clinics that 

had relatively low or moderate PPC scores 3 years ear-

lier (but was weak among those with the highest scores 

3 years earlier). Controlling for urban location and size 

did not affect the relationships between change in PPC 

scores and diabetes or vascular composites.

DISCUSSION
We found large increases in practice systems among 

our sample of HCH clinics, but also very large varia-

tion among them in both current scores on systems 

and performance measures, as well as in change over 

time. HCH clinics on average had higher overall per-

formance rates on diabetes and vascular disease mea-

sures than non-HCH clinics, but there was extensive 

overlap. Average change in performance over the past 

3 years was small and greater for non-HCH clinics 

than for their HCH counterparts. This fi nding suggests 

that the difference in performance may be due to clin-

ics with higher performance being more likely to apply 

for certifi cation. It is possible, however, that HCH per-

formance rates may have increased in 2011 and 2012, 

as outcomes likely lag behind changes in systems. We 

do know that the small changes in performance are 

not due to ceiling effects, as the publicly reported data 

currently available show many clinics achieving perfor-

mance levels far above these mean rates.

These fi ndings raise the question of whether the cer-

tifi cation process drives change or certifi cation provides 

a way for primary care clinics to distinguish themselves 

with a strong market signal (or both).13 In either case, we 

think that these large variations in systems and perfor-

mance among clinics certifi ed as HCHs and the overlap 

with non-HCH clinics strongly suggest that there is 

not an abrupt change in performance among clinics that 

become certifi ed as medical homes. Although improve-

ments in practice systems and culture are indeed likely 

to lead to desired improvements in performance mea-

sures over time, that relationship is unlikely to be either 

quick or homogeneous among medical homes. This pat-

tern has been well illustrated and recognized in the NDP 

evaluation, where quality improvements were small over 

26 months and no greater among clinics receiving exten-

sive assistance than among those working on this goal 

on their own.14 Moreover, the 36 clinics in that NDP 

randomized controlled trial were self-selected volunteers 

that were all eager to make the transition to medical 

homes. The one thing that might speed the transition 

would be a large change in payment from fee for service 

to substantial fi nancial incentives for the conversion and 

improved performance, something not true for either the 

NDP clinics or those HCHs in Minnesota.15-17

Besides suggesting caution in expectations about the 

speed of improved outcomes, these data suggest that it 

might be helpful to rank medical home clinics along a 

continuum of transformation and improved outcomes. 

Clearly, such a ranking should include diverse mea-

Figure 2. Rates of achievement of optimal vascular measure among clinics in 2010 by Health Care 
Home status.

HCH = health care home.
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sures, combining structural and process measures with 

outcome measures.18,19 Ideally those outcome measures 

should include technical quality, patient experience, 

and health care costs, although we still lack the ability 

to obtain such standardized measures nationally. Where 

possible, however, demonstration projects should 

develop and test such ranking systems.

Limitations of these results and conclusions include 

imperfection in our measurement of practice systems 

and inability to validate retrospective responses about 

the 3 years prior, although the resulting change over 

time (75% increase) is very similar to that in another 

study with repeated PPC-RS measures where we 

showed an increase of 64% at 1 year after implementa-

tion of systems for managing depression (unpublished). 

Also, many of these clinics were certifi ed during or just 

after the 2010 performance measurement year, so it is 

possible that their rates will improve more than those 

of uncertifi ed clinics over the next few years. More-

over, if time differences since certifi cation affected 

system changes, we did not account for that in the 

analysis. We also have no way to know the PPC-RS 

scores or clinic characteristics of non-HCH clinics and 

no complete data on patient experience or satisfac-

tion. The 15% of HCH clinics lacking complete data 

for this analysis may differ from those with such data. 

Finally, our fi ndings may have been infl uenced by con-

textual factors, which are outlined in the Supplemental 

Appendix (available online at http://annfammed.org/

content/11/Suppl_1/S108/suppl/DC1).

Nevertheless, these fi ndings demonstrate consid-

erable variation in both practice systems and outcome 

measures among clinics that have been certifi ed through 

a fairly rigorous process as medical homes. Although 

there is some correlation between those measures, out-

comes change slowly. Now it is key to better understand 

what is needed to implement those systems as well as the 

other changes needed to transform traditional primary 

care practices into idealized medical/health care homes.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/11/Suppl_1/S108.

Key words: patient-centered medical home; primary care; change, 
organizational; practice-based research; certifi cation
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