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Editor's Note
IMPORTANCE The patient-centered medical home (PCMH) model of primary care is being

implemented in a wide variety of socioeconomic contexts, yet there has been little research
on whether its effects differ by context. Clinical preventive service use, including cancer
screening, is an important outcome to assess the effectiveness of the PCMH within and
across socioeconomic contexts.
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OBJECTIVE To determine whether the relationship between the PCMH and cancer screening
is conditional on the socioeconomic context in which a primary care physician practice
operates.
DESIGN, SETTING, AND PARTICIPANTS A longitudinal study spanning July 1, 2009, through
June 30, 2012, using data from the Blue Cross Blue Shield of Michigan Physician Group
Incentive Program was conducted. Michigan nonpediatric primary care physician practices
that participated in the Physician Group Incentive Program (5452 practice-years) were
included. Sample size and outlier exclusion criteria were applied to each outcome. We
examined the interaction between practices’ PCMH implementation scores and their
socioeconomic context. The implementation of a PCMH was self-reported by the practice’s
affiliated physician organizations and was measured as a continuous score ranging
from 0 to 1. Socioeconomic context was calculated using a market-based approach based on
zip code characteristics of the practice’s patients and by combining multiple measures using
principal components analysis.
MAIN OUTCOMES AND MEASURES Breast, cervical, and colorectal cancer screening rates for
practices’ Blue Cross Blue Shield of Michigan patients.
RESULTS The implementation of a PCMH was associated with higher breast, cervical, and
colorectal cancer screening rates across most market socioeconomic contexts. In
multivariable models, the PCMH was associated with a higher rate of screening for breast
cancer (5.4%; 95% CI, 1.5% to 9.3%), cervical cancer (4.2%; 95% CI, 1.4% to 6.9%), and
colorectal cancer (7.0%; 95% CI, 3.6% to 10.5%) in the lowest socioeconomic group but
nonsignificant differences in screening for breast cancer (2.6%; 95% CI, −0.1% to 5.3%) and
cervical cancer (−0.5%; 95% CI, −2.7% to 1.7%) and a higher rate of colorectal cancer (4.5%;
95% CI, 1.8% to 7.3%) screening in the highest socioeconomic group. Because PCMH
implementation was associated with larger increases in screening in lower socioeconomic
practice settings, models suggest reduced disparities in screening rates across these
contexts. For example, the model-predicted disparity in breast cancer screening rates
between the highest and lowest socioeconomic contexts was 6% (77.9% vs 72.2%) among
practices with no PCMH implementation and 3% (80.3% vs. 77.0%) among practices with full
PCMH implementation.
CONCLUSIONS AND RELEVANCE In our study, the PCMH model was associated with improved
cancer screening rates across contexts but may be especially relevant for practices in lower
socioeconomic areas.
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T

he patient-centered medical home (PCMH) model of
primary care has become a focus for innovation in the
US health care system, with endorsements by the
major primary care physician (PCP) societies1 and support in
the Patient Protection and Affordable Care Act of 2010.2 As a
holistic, patient-centered, team-based model of care, the
PCMH promotes access, coordination, comprehensiveness,
quality, and safety. 3 This model emphasizes the core
primary care function of providing clinical preventive
services 4 and a comprehensive approach to care over a
patient’s life course rather than focusing on episodic treatment, a specific medical issue, or a particular body system.5
Increased clinical preventive service use is considered a key
indicator for evaluating the success of the PCMH, 6,7 and
early evaluations8-10 have shown consistent evidence of a
positive association.
The PCMH model calls for practices to work within systems of care that are not restricted by organizational boundaries of the primary care practice but are coordinated across
all elements of the health care system, patients’ day-to-day
lives, and their communities.5 Because patient centeredness
implies that patients are active partners in health care decision making,5 these contextual features may be especially
relevant when evaluating the effect of the PCMH on clinical
preventive services given persistent socioeconomic disparities in their use.11-22 Some23,24 have argued that the PCMH
model may be especially effective in lower socioeconomic
status (SES) areas by overcoming some of the challenges
that drive disparities by improving access to care, care coordination, and health literacy.
Implementation of the PCMH model is occurring in a
wide variety of practice settings,25-28 including areas with a
predominance of low SES patients 29,30 ; however, to our
knowledge, no research to date has investigated whether
the effects of PCMHs on preventive services differ by
the SES contexts in which they were implemented.8 The
SES context is typically defined based on residential neighborhoods or other geographic boundaries that have
economic, educational, social, cultural, and political
characteristics.31,32 Our study investigated (1) whether the
relationship between the PCMH and cancer screening, an
important type of clinical preventive service, is conditional
on the socioeconomic context in which a physician practice
operates and (2) whether the PCMH provides a boosting
effect in lower socioeconomic contexts.
Cancer prevention services were chosen as the focus of
our investigation. 33,34 Several types of routine cancer
screening tests are included in the Healthcare Effectiveness
Data and Information (HEDIS) data set and are recommended by the US Preventive Services Task Force.35,36 This
data set includes cervical cancer screening for women 21
years or older, breast cancer screening for women 50 years
or older, and colorectal cancer screening for all adults 50
years or older. Results from studies that consider community socioeconomic context or area-based measures of SES
are mixed, although several studies22,37,38 have reported significant positive associations between the odds of cancer
screening and area SES.
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Methods
Study Design
This dynamic cohort study included a total of 2218 Michigan
primary care practices that participated in the Blue Cross Blue
Shield of Michigan (BCBSM) Physician Group Incentive Program (PGIP). The PGIP is a voluntary incentive and payment
reform program designed to support physician organizations
and their affiliated practices to achieve care transformation and
value-based care delivery.39 Physician organizations participating in the PGIP report their affiliated practices semiannually to BCBSM. Using these data, we included practices that participated for at least 1 full year between July 1, 2009, and June
30, 2012, measured using the June reports, for a total of 5452
observed practice-years. We excluded practices in which specialists accounted for the majority of the physicians (n = 41),
pediatric practices (n = 329), and practices with missing data
on PCMH capability implementation or other predictor variables (n = 127). This study was approved by the University of
Michigan Institutional Review Board and determined to be exempt for the purpose of program evaluation.

PCMH Implementation
The PCMH model within the PGIP was created collaboratively
with physician organization leaders based on the Joint Principles of the Patient-Centered Medical Home5 and the chronic
care model40 and defined specific capabilities within 13 domains of PCMH functioning. The PGIP program supports PCMH
implementation by providing physician organizations with financial incentives when their member practices initiate PCMH
capabilities. Physician organizations identified PCMH capabilities begun in all affiliated practices. To validate these reports,
BCBSM conducted site visits and, in 2012, confirmed that 95%
of self-reported capabilities were in place at 323 randomly selected practices. Using 114 capabilities that were defined consistently from June 2009 through June 2012 (eTable 1 in the
Supplement), we calculated practice-level PCMH implementation scores. Giving each domain an equal weight, we calculated continuous PCMH implementation scores ranging from 0
(no implementation) to 1 (full implementation); this calculation process is described in more detail elsewhere.41
We divided the study period into 3 study years: July 1, 2009,
through June 30, 2010; July 1, 2010, through June 30, 2011; and
July 1, 2011, through June 30, 2012. The PCMH implementation scores at the beginning of these study years were calculated using capabilities reported in the preceding June. In addition, the change in PCMH implementation scores between
consecutive June reporting periods was used to measure the
incremental implementation during the study year.

Socioeconomic Context
We defined a medical practice’s socioeconomic context as the
geographic environments in which its patients reside. We operationalized this market-based approach by calculating zip
code characteristics for each practice, weighted by the proportion of the practice’s professional services provided to
BCBSM members residing within that zip code. We identified
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8 standard measures of socioeconomic position that were available at a zip code level and are relevant to population health31:
(1) percentage of individuals with income below the poverty
level, (2) median household income, (3) percentage of adults
25 years or older with less than a high school education, (4) percentage of individuals unemployed, (5) percentage of households with affordable housing (paying <30% of their income
to housing), (6) percentage of families with single parents,
(7) percentage of households with public assistance income,
and (8) a foreclosure risk score. Measures 1 through 7 were identified using the 2011 American Community Survey.42 The foreclosure risk score was obtained from the Local Initiatives Support Corporation 43 and combined measures of subprime
lending, foreclosures, delinquency, and vacancy rates to assign a score relative to the neediest jurisdiction in the state,
with a score of 100 representing the neediest jurisdiction and
0 the least needy. We calculated a weighted mean of these zip
code characteristics for each practice using the locations of their
patients and then used principal components analysis to combine these 8 measures into a single practice-level index of SES
context. We assumed stability in zip code characteristics during the study period, but we calculated the practice’s scores
separately for each study year to account for shifts in their patient populations over time. Thus, a practice could change SES
categories during the study period. The SES index was standardized to have a mean (SD) of 0 (1).

Outcomes
The outcomes for this study were practice-level, ageappropriate breast, cervical, and colorectal cancer screening
rates, defined using HEDIS.44-46 Breast cancer screening was
measured as the proportion of women aged 52 to 64 years who
received a mammogram during the study year or the previous
year. The lower age limit was modified from the HEDIS specifications to reflect the updated US Preventive Services Task Force
recommendations.47 All upper age limits were 64 years because the BCBSM cohort of commercial members 65 years or
older is small and the findings are likely not generalizable to the
older population. Cervical cancer screening was based on the
proportion of women aged 24 to 64 years who were evaluated
in the previous 3 years. Colorectal cancer screening was measured as the proportion of patients aged 51 to 64 years who received a fecal occult blood test during the study year or a flexible sigmoidoscopy or colonoscopy in the previous 4 years and
9 months. The period used to identify colorectal screening was
shortened from HEDIS specifications owing to limited historical claims data, but exclusion and continuous enrollment criteria were consistent with those of HEDIS.
Screening rates were calculated using the practice panels
of adult BCBSM members, identified through a retrospective
claims-based algorithm that assigns members to a single PCP
based on administrative claims from the previous 24 months
(eMethods in the Supplement). Outcomes were measured separately for each study year using administrative claims.

Covariates
We controlled for characteristics of the practice, its patient
population, its physician organization, and other geographic
jamainternalmedicine.com
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characteristics. Practice characteristics included (1) the number of physicians, (2) whether the practice contained nonprimary care specialists, (3) BCBSM patient volume, (4) mean
number of years during which the practice’s PCPs participated in the PGIP, (5) physician turnover in the practice over
time, and (6) whether the practice moved between physician
organizations over time. Patient characteristics included (1) the
proportion of adults who were female and (2) the mean prospective risk score (determined with OptumInsight Symmetry, version 8; OptumInsight). We operationalized physician
organization size as the number of practices in the physician
organization with PCPs. We also controlled for the following
geographic characteristics, calculated using the marketbased approach of weighting zip code characteristics based on
the residences of the practices’ patients: (1) BCBSM market
share, (2) percentage of residents living in a rural area, (3) number of PCPs per 1000 residents, and (4) percentage of nonwhite or Hispanic residents. Sensitivity analyses demonstrated that models excluding the race/ethnicity variable did
not change the results.

Statistical Analysis
The physician practice was the unit of analysis. To test the conditional effects of SES context, we analyzed the interaction between the level of PCMH implementation at the beginning of
each study year and the market-based SES index for each practice in predicting the 3 practice-level cancer screening rates.
We used multivariable, cross-classified linear models, with a
random effect for the practice and a cumulative random effect for the physician organization. These random effects accounted for the longitudinal design, clustering of practices
within physician organizations, and movement of practices between physician organizations over time.48
The market-based SES context index was stratified into 4
categories based on the number of SDs from the mean to account for potential nonlinearity in relationships. This approach captured the tail of the distribution while retaining
sufficient sample sizes in each category. The groups were
(1) greater than 1 SD above the mean (the highest SES category), (2) greater than the mean to 1 SD above, (3) the mean
to 1 SD below, and (4) greater than 1 SD below the mean (the
lowest SES category). We report estimates and 95% CIs of the
effect of PCMH implementation scores on cancer screening for
each of these SES index categories and the P value of the interaction term comparing each SES category with the highest
SES category as the reference group. We also calculated marginal estimates for the mean of each cancer screening rate at
different combinations of the PCMH score and SES index category. These marginal means are predictions from the model
after controlling for all other covariates.
Both sample size and statistical outlier exclusion criteria
were applied to each cancer screening outcome before constructing multivariable models. To be included in each
model, practice-years had to have a minimum of 30 patients
eligible for cancer screening (ie, meeting the HEDIS denominator criteria) and could not have a score that exceeded 2
interquartile range units from the median. Using residual
diagnostics and models with categorized PCMH implemen(Reprinted) JAMA Internal Medicine Published online February 16, 2015
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Table 1. Characteristics of Physician Group Incentive Program Primary Care Practices by Socioeconomic Environment, July 2009-June 2012
SES Index (Practice-years), Median (IQR)a
Category 1
(n = 602)

Characteristic

Category 2
(n = 2752)

Category 3
(n = 1448)

Category 4
(n = 650)

Outcomes
Cancer screening rate, %
Breast

78.2 (71.4-83.4)

75.9 (67.4-82.5)

73.5 (62.1-82.1)

68.8 (54.2-78.4)

Cervical

80.6 (75.0-85.2)

76.5 (70.3-81.8)

71.8 (63.8-79.1)

67.9 (58.1-76.5)

Colorectal

55.7 (48.2-62.3)

51.4 (44.0-58.2)

47.2 (38.9-56.1)

46.2 (33.8-58.8)

PCMH score at beginning of study year

0.31 (0.13-0.56)

0.32 (0.15-0.54)

0.27 (0.12-0.52)

0.22 (0.08-0.43)

Change in PCMH score during study year

0.09 (0.01-0.21)

0.08 (0-0.20)

0.05 (0-0.17)

0.05 (0-0.19)

Professional services per PCP in practice

1931 (1199-3286)

1714 (1046-2666)

1286 (754-2072)

670 (335-1195)

Mean No. of years in PGIP for PCPs

3.00 (2.50-3.50)

2.75 (2.25-3.50)

2.50 (2.00-3.50)

2.75 (2.50-3.50)

Continuous Variables

Turnover of physicians during study year

0

0

124 (59-535)

0

111 (58-177)

BCBSM market share, %

38.2 (35.5-39.9)

33.5 (30.2-36.4)

29.5 (26.0-32.9)

21.7 (18.3-25.0)

Nonwhite or Hispanic residents, %

16.1 (10.4-20.0)

15.7 (9.0-21.7)

20.8 (10.6-28.2)

56.8 (40.8-73.6)

8.1 (4.1-24.3)

23.6 (4.9-48.0)

24.1 (2.9-57.8)

0.8 (0.2-4.5)

No. of PCPs per 1000 residents

0.89 (0.60-1.09)

0.76 (0.60-0.95)

0.74 (0.59-0.92)

0.83 (0.63-1.09)

Female-attributed members, %

49.8 (44.1-58.1)

50.7 (45.9-57.2)

50.9 (46.3-57.0)

53.1 (47.1-61.5)

Mean prospective risk score (adult)

1.62 (1.44-1.83)

1.70 (1.51-1.92)

1.81 (1.59-2.12)

1.97 (1.68-2.38)

July 2009-June 2010

167 (27.7)

833 (30.3)

433 (29.9)

202 (31.1)

July 2010-June 2011

211 (35.0)

930 (33.8)

486 (33.6)

215 (33.1)

July 2011-June 2012

224 (37.2)

989 (35.9)

529 (36.5)

233 (35.8)

Solo physician practice

302 (50.2)

1520 (55.2)

897 (61.9)

440 (67.7)

2-3 Physicians

179 (29.7)

666 (24.2)

332 (22.9)

140 (21.5)

% Rural

90 (56-499)

0

Total practices in PO with a PCP

99 (59-140)

Categorical Variables
Study year, No. (%)

Practice size, No. (%)

4-5 Physicians

63 (10.5)

278 (10.1)

117 (8.1)

20 (3.1)

≥6 Physicians

58 (9.6)

288 (10.5)

102 (7.0)

50 (7.7)

586 (97.3)

2642 (96.0)

1390 (96.0)

622 (95.7)

16 (2.7)

110 (4.0)

58 (4.0)

28 (4.3)

No

562 (93.4)

2500 (90.8)

1345 (92.9)

586 (90.2)

Yes

40 (6.6)

252 (9.2)

103 (7.1)

64 (9.8)

Practice specialty
Primary care
Multispecialty
Practice changed POs during time period, No. (%)

Abbreviations: BCBSM, Blue Cross Blue Shield of Michigan; IQR, interquartile range; PCMH, patient-centered medical home; PCP, primary care physician;
PGIP, physician group incentive program; PO, physician organization; SES, socioeconomic status.
a

The SES index was calculated using principal components analysis and was standardized to have a mean (SD) of 0 (1). Category 1 was the highest level; category 4,
the lowest level.

tation scores, we found no departures from linear regression
model assumptions including normality, homoscedasticity,
and linearity. All analyses were performed using SAS, version 9.2 (SAS Institute Inc).

Results
Across the 3-year study period, the median practice-level cancer screening rates were 75.0% for breast cancer, 75.0% for cervical cancer, and 50.0% for colorectal cancer. Screening rates
for breast and cervical cancer decreased slightly during the study
period from 76.1% in July 2009 to June 2010 to 74.6% in July 2011
E4

to June 2012 for breast cancer and from 76.9% to 73.7% for cervical cancer; colorectal cancer screening rates remained constant from 50.3% in July 2009 to June 2010 to 50.0% in July 2011
to June 2012. Practices in higher market-based SES index categories had higher cancer screening rates (Table 1). The PCMH
implementation scores increased from a median of 0.17 in June
2009 to 0.45 in June 2012 for a median increase of 0.07 per year.
Table 2 reports the distribution of variables included in the SES
index for each of the 4 SES index categories.
In multivariable analysis, practices in the highest marketbased SES index category demonstrated a nonsignificant increase of 2.6% in breast cancer screening rates for an increase
in the PCMH implementation score at the beginning of each
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Table 2. Categorization of Eligible Primary Care Practices by Socioeconomic Environment
SES Index (Practice-years), Median (Range)
Category 1
(n = 602)

Characteristic
SES indexa

1.21 (1.00 to 1.83)

Category 2
(n = 2752)

Category 3
(n = 1448)

Category 4
(n = 650)

0.42 (0 to 1.00)

−0.34 (−1.00 to 0)

−1.93 (−4.23 to −1.00)

Variables in SES index
Below poverty, %

7.7 (5.2 to 12.6)

Median income, $

11.9 (7.5 to 22.0)

73 379 (56 903 to 96 484)

54 208 (33 148 to 84 032)

16.4 (8.9 to 32.1)

24.8 (17.6 to 44.8)

46 098 (34 616 to 66 941)

39 831 (23 070 to 54 958)

Less than HS education, %

6.9 (4.2 to 9.7)

10.0 (5.4 to 16.7)

13.0 (8.2 to 20.8)

16.9 (11.0 to 49.0)

Unemployed, %

9.2 (6.2 to 11.5)

11.0 (6.4 to 16.5)

13.8 (8.2 to 18.7)

18.9 (10.4 to 29.2)

Affordable housing, %

62.7 (59.0 to 67.2)

60.6 (53.1 to 72.4)

57.2 (47.9 to 65.1)

Foreclosure risk score

1.36 (0.3 to 5.7)

2.34 (0.1 to 16.9)

4.94 (0.1 to 25.2)

Public assistance, %
Single parents, %

47.7 (36.2 to 56.5)
24.09 (0.5 to 73.3)

1.9 (1.1 to 3.1)

2.8 (1.0 to 5.6)

3.8 (1.8 to 8.0)

6.3 (3.8 to 11.8)

21.6 (14.9 to 28.9)

28.7 (16.8 to 43.2)

35.7 (22.4 to 48.8)

50.0 (18.9 to 79.8)

Abbreviations: HS, high school; SES, socioeconomic status.
a

The SES index was calculated using principal components analysis and was standardized to have a mean (SD) of 0 (1). Category 1 was the highest level; category 4,
the lowest level.

Table 3. Adjusted Effects of PCMH Implementation on Cancer Screening by Practice Socioeconomic Environmenta
Cancer Screening (Practice-years)
Breast
(n = 367)

Cervical
(n = 4406)

Effect of PCMH Score,
β Estimate
(95% CI)c

P Valued

Effect of PCMH Score,
β Estimate
(95% CI)c

P Valued

1 (Highest)

2.6 (−0.1 to 5.3)

1 [Reference]

−0.5 (−2.7 to 1.7)

1 [Reference]

2

6.3 (4.5 to 8.1)

.005

2.3 (0.9 to 3.6)

.01

5.7 (4.0 to 7.5)

.38

3

6.5 (4.2 to 8.7)

.01

3.8 (2.1 to 5.5)

<.001

7.7 (5.6 to 9.9)

.04

4 (Lowest)

5.4 (1.5 to 9.3)

.21

4.2 (1.4 to 6.9)

.004

7.0 (3.6 to 10.5)

.23

SES Index Categoryb

Covariates included the following: (1) practice characteristics (mean
prospective risk score for attributed pediatric patients, percentage of
attributed female patients, paid services per primary care provider [PCP],
mean number of years that the physicians in the practice have participated in
the Physician Group Incentive Program, the percentage of PCPs in the practice
who left during the time period, practice size based on total physicians in the
practice, practice as primary care only or mixed primary and specialty care,
whether the practice was pediatric, and whether the practice changed
physician organizations (POs) during the time period); (2) practice
environment characteristics (total primary care practices in the PO, PCPs per
1000 population, Blue Cross Blue Shield of Michigan market share, percentage

study year from 0 (no implementation) to 1 (full implementation). The effect estimate in the lowest SES category (5.4%) was
larger but not statistically significantly different from the effect in the highest SES category (P = .21), and the effect estimates in the middle categories were significantly larger than
the effect in the highest SES category (P = .005 and P = .01),
assessed using interaction terms (Table 3). A graphical representation of this relationship is demonstrated (Figure, A) using
marginal estimates of the mean breast cancer screening rate
at different combinations of PCMH score and SES category. For
all SES categories, the model predicted an increase in breast
cancer screening as PCMH scores increased, but the slope of
the line was less for the highest SES category, illustrating the
smaller predicted effect. In the Figure, the difference in the
mean breast cancer screening rates between the highest and
lowest SES categories is 6 percentage points at the lowest PCMH
jamainternalmedicine.com

Effect of PCMH Score,
β Estimate
(95% CI)c
4.5 (1.8 to 7.3)

P Valued
1 [Reference]

of nonwhite residents, percentage of residents who lived in a rural area, and
SES index); and (3) the study year.

Abbreviations: PCMH, patient-centered medical home; SES, socioeconomic
status.
a

Colorectal
(n = 4630)

b

The SES index was calculated using principal components analysis using the
following variables: (1) percentage below poverty level, (2) median income,
(3) percentage with less than a high school education, (4) percentage
unemployed, (5) percentage with affordable housing, (6) foreclosure risk
score, (7) percentage receiving public assistance, and (8) percentage of
families with single parents.

c

Estimates of the main effect of the PCMH score at the beginning of each study
year on cancer screening outcomes specific to each SES index category.

d

Interaction effect of the PCMH score and SES index for each outcome, using
the highest category as the reference group.

scores (77.9% vs 72.2%) and 3 percentage points at the highest PCMH scores (80.3% vs 77.0%). For cervical cancer screening, practices in the highest SES category revealed a small, nonsignificant (P = .64) decrease in screening rates (−0.5%) with
an increase in the PCMH score from 0 to 1. All other SES categories had a statistically significant positive effect in conjunction with a monotonic relationship between lower SES categories and larger effect estimates (Table 3). At full PCMH
implementation, the highest and lowest SES categories are predicted to have the same cervical cancer screening rates (77.0%)
despite having a 4% absolute disparity in screening rates at the
lowest PCMH score (77.4% vs 73.3%) (Figure, B).
The effect of the PCMH score on colorectal cancer screening was positive and statistically significant for all SES categories. Similar to breast cancer screening, lower SES categories
generally had larger effect estimates, but the effect was not
(Reprinted) JAMA Internal Medicine Published online February 16, 2015
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54.6%; 2 percentage points between the highest and lowest SES
categories) (Figure, C). Full multivariable model results for each
screening type are reported in eTables 2 through 4 in the
Supplement.

Figure. Mean Marginal Estimates of Mean Cancer Screening Rates
From Multivariable Mixed Models
A

80

Discussion

BC Screening Rate, %

78

76

SES category
1 (Highest)
2
3
4 (Lowest)

74

72
0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.7

0.8

0.9

1.0

0.7

0.8

0.9

1.0

PCMH Score

B

78

CC Screening Rate, %

77

76

75

74

73
0.1

0.2

0.3

0.4

0.5

0.6

PCMH Score

C

CRC Screening Rate, %

56

54

52

50

48
0.1

0.2

0.3

0.4

0.5

0.6

PCMH Score

The interaction between practice socioeconomic environment and
patient-centered medical home (PCMH) implementation. A, Breast cancer (BC)
screening. B, Cervical cancer (CC) screening. C, Colorectal cancer (CRC)
screening. SES indicates socioeconomic status.

monotonic. Only the effect estimate for the third SES category was statistically significantly different from the highest SES category (P = .04). A similar larger disparity in screening rates was demonstrated at the lowest PCMH scores (52.6%
vs 48.2%; 4 percentage points between the highest and lowest SES categories) than at the highest PCMH scores (56.6% vs
E6

These research results suggest that increased implementation of a PCMH model has a greater potential to increase cancer screening in physician practices operating within lower SES
contexts. Our multivariable models predicted that disparities
across SES contexts in medical practice screening rates could
be halved or, in the case of cervical cancer, eliminated as a result of full implementation of the PCMH model. The observed greater increases in cancer screening rates in lower SES
practice contexts may indicate that individuals in these environments benefit more from the PCMH model for this type of
preventive service. The greater changes in the lower SES contexts could also occur because there is less room for improvement in cancer screening rates in higher SES environments.
Although the observed reduction in disparities attributable to
the PCMH implementation score (2%-4%) was modest, this reduction could translate into important gains in early detection at the population level. In addition, this modest decrease in cancer screening disparities should be considered
along with the other potential benefits of implementing the
PCMH model.
In almost all SES context categories, we found a significant
effect of PCMH implementation on improved cancer screening outcomes. This finding is consistent with literature8-10 describing evidence of a positive association between the PCMH
model and preventive service use, including cancer screening
rates. In contrast to many previous studies,8-10 we quantified
progression toward the PCMH model of care through implementation of relevant capabilities as opposed to measuring the
dichotomous effect of a PCMH intervention. In addition, many
of the previous studies were cross-sectional while ours was
strengthened by 3 years of longitudinal data.
We did not observe significant associations between PCMH
implementation and improved screening rates for breast and
cervical cancer in practices in the highest SES contexts. Breast
and cervical cancer screening rates in the United States are
relatively high, but colorectal cancer screening rates have
lagged.49,50 It is possible that in higher SES contexts, physicians have reached a ceiling effect whereby it is much more
difficult to improve breast and cervical cancer screening rates.
It is also possible that patients and physicians in higher SES
practice contexts are more aware of changes in guidelines that
recommend less frequent screening for breast and cervical
cancer. However, the US Preventive Services Task Force
guidelines36 for cervical cancer screening were not released until March 2012, which was past the data collection period for
the present study. In addition, mammography guideline
changes and controversy have only addressed the 40- to
49-year-old age group.51 Cancer screening rates in any practice will never reach 100% owing to contraindications not observable in available data.
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The observed significant effects of the PCMH on cancer
screening rates could be explained by the general shift in focus
of physicians implementing the PCMH model toward more preventive and comprehensive care. This shift is especially important considering that a physician’s recommendation is one of
the greatest predictors of screening.52,53 The observed impact
could also reflect specific capabilities included in the BCBSM
PCMH implementation approach, such as the focus on coordination of care across the health system including community
resources, increased access to the practice, reminder systems
for needed services, and performance reports tracking preventive service use, all of which may be relevant for increasing preventive service use.33,54-62 This model of care may be especially
relevant in lower SES contexts where there are greater patientand system-level barriers to screening. The idea that health care
interventions can have a greater effect on lower SES populations
is consistent with findings from Rothman et al,63 who demonstrated that patients with low literacy derived more benefit from
a diabetes mellitus disease management program than did
patients with higher literacy. Health care interventions in the
racial disparities literature64-66 have been mixed, with some interventions increasing and others reducing disparities, suggesting that the specific characteristics of the interventions, including the amount of cultural competency, may be important for
disparity reduction. Our study did not try to determine the specific components of the model that are related to improving cancer screening rates since we considered that many of these processes are interrelated within the PCMH model.
There are several limitations in our research approach. Our
study was set in the context of the PGIP, which provided financial incentives related to PCMH implementation and for
breast and cervical cancer screening. Incentive structures did
not differ by the context of the practice. This study also used
a self-selected group of practices by virtue of participating in
the PGIP that may not be generalizable. The PGIP does, however, comprise almost two-thirds of the PCP practices in Michigan, including a mixture of practice sizes, organizational structures, and rural and urban geographies. In addition, patients
included in the practice-level cancer screening rates were all
commercially insured, so their experiences may differ from
those of uninsured or publically insured patients. The use of
administrative claims data, combined with a limited data col-
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lection period of 4 years and 9 months, may have caused some
misclassification of patients in terms of their cancer screening behavior and needs. However, this misclassification is likely
nondifferential with respect to PCMH score and SES category. In addition, few practices (2%) were excluded from the
analysis because of missing covariate data. These practices were
mostly lacking PCMH capability data (92%). Covariate data were
more likely to be missing in earlier periods of the study and
for smaller practices as well as those that had recently moved
to a different physician organization. It is unlikely that missing data were systematically related to cancer screening rates,
so the exclusion is unlikely to have caused substantial bias.
The Institute of Medicine’s 2001 report, Crossing the Quality Chasm: A New Health System for the 21st Century,67 considers equity to be a core dimension of a high-quality health care
system; nevertheless, interventions to reduce socioeconomic disparities in health and health care have been difficult to
implement.68,69 Previous studies23,70-72 examining the role of the
PCMH in reducing health disparities have focused on whether
the patient had a regular source of primary care rather than looking at the level of practice transformation by a patient’s PCP. Our
study provides additional support for the idea that the PCMH
model can help close socioeconomic gaps in the quality of preventive care. Many practices in lower socioeconomic areas face
resource constraints, including lower payments received for Medicaid and uninsured patients and difficulty recruiting highly qualified physicians and staff,73-75 that lead to reduced PCMH
implementation.65 Thus, it is important that reimbursement
models provide sufficient support for practices with fewer resources to maximize the potential benefit of the PCMH.

Conclusions
The results of this study suggest that the PCMH model has potential to increase cancer screening rates. However, our findings also suggest that the effects of the PCMH model on cancer screening rates vary depending on the socioeconomic
context of the practice, with greater effects occurring in lower
socioeconomic contexts. Thus, the PCMH model could also
contribute to reductions in disparities in cancer screening rates
across socioeconomic contexts.
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