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he patient-centered medical home (PCMH) has become the
standard for primary care practices in the United States.
Medicaid provides health insurance for populations who may
benefit from PCMH.! More than half of US states have implemented
PCMH within Medicaid.? Findings from one study indicated that
64% of Medicaid beneficiaries report having a usual source of
care with some attributes of a PCMH.? Results have been mixed.*”
Iowa experienced reduced healthcare spending primarily due to
reductions in emergency department (ED) utilization, whereas
Louisiana and Alabama experienced no reduction in overall
costs.** Mixed results are similarly reflected in PCMH initiatives
within commercial populations.®*’° Additionally, many Medicaid
PCMH evaluations have identified greater utilization of services
addressing unmet socioeconomic needs of beneficiaries, often
through efforts of care managers within the practices.>®
Medicaid PCMH initiatives have often been introduced through
multipayer demonstrations, such as the Multi-Payer Advanced
Primary Care Program (MAPCP), Comprehensive Primary Care
initiatives (CPC and CPC+), and State Innovation Model initia-
tives.!! Few of these have been comprehensively evaluated for
Medicaid outcomes.">®
Several payers and health systems in Michigan were early adopters
in the transformation of primary care. The Blue Cross Blue Shield
of Michigan (BCBSM) Physician Group Incentive Program (PGIP)’s
PCMH model began in 2009 and the Priority Health PCMH pilot
began in 2008.'¢'¢
The Michigan Primary Care Transformation (MiPCT) project,
the first multipayer PCMH program in Michigan, was the largest
participant in MAPCP. MiPCT operated from January 2012 to
December 2016.”° Michigan Medicaid, Medicare, and 3 commercial
payers (BCBSM, Blue Care Network, and Priority Health) participated
with up to $9.50 per member per month (PMPM) contributed from
Medicare and $7.50 PMPM from the other payers, plus $0.26 PMPM
foradministration. Medicaid accounted for 26% of the total MiPCT
population (more than 1.1 million as of 2015).
This study focuses on the Medicaid managed care population,
as Medicaid fee-for-service beneficiaries were not part of MiPCT.

ABSTRACT

OBJECTIVES: To evaluate the effects of Michigan Primary
Care Transformation (MiPCT), a statewide multipayer
patient-centered medical home (PCMH) demonstration in
2012-2015, on cost, utilization, and quality among Medicaid
managed care beneficiaries.

STUDY DESIGN: Observational longitudinal study with
comparison groups.

METHODS: Difference-in-differences (DID) analyses
compared changes in outcomes among beneficiaries whose
primary care providers participated in MiPCT, non-MiPCT
PCMH, and non-PCMH practices. Net cost savings

were derived.

RESULTS: The study included 173,179 MiPCT, 209,181 non-
MiPCT PCMH, and 148,657 non-PCMH beneficiaries. Against
1 or both comparison groups relative to 2011, MiPCT adults
had significant reductions in cost, emergency department
(ED) visits, and hospitalization risk in 2015. Against both
comparison groups, MiPCT high-risk adults showed
significant cost reduction in 2014-2015, ED reduction in 2015,
and reduced hospitalization risk in 2013-2015. For children,
no significant relative change in cost occurred, but both ED
and hospitalization risk were reduced in 2015. In 2013-2015,
cumulative net cost savings were $15,569,526 (95% Cl,
$3,416,832-$27,722,219) (return on investment [ROI],
$3.60) for adults and $23,998,180 (95% Cl, $11,782,031-
$36,214,347) (ROI, $10.69) for high-risk adults, and a cost
increase of $16,517,948 (95% Cl, $7,712,286-$25,323,609)
(ROI, -$1.30) for children. Quality metrics were significantly
higher in MiPCT in most years, although most DID estimates
were not significant.

CONCLUSIONS: Evidence of cost savings exists among
MiPCT Medicaid managed care adults; it was driven by
high-risk adults, who also had reduced hospitalization
risk. For children, no cost reductions occurred, but
hospital and ED utilization were reduced in 2015. MiPCT
maintained equal or higher quality of care but did not show
consistent improvement.
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TAKEAWAY POINTS

The project was determined to be non-human
subjects research by Michigan Public Health
Institute’s institutional review board.

Compared with similar nonparticipating groups and relative to baseline, Medicaid managed care
beneficiaries assigned to physicians in practices participating in a large statewide multipayer

patient-centered medical home demonstration exhibited:

» Significant cost savings among adults, driven by savings among high-risk adults

» Significantly reduced risk of hospitalization among high-risk adults

» No cost savings and utilization reductions among children until the project’s fourth year

» Better or equal quality of care, but no improvement over time

By 2011, 88% of Michigan Medicaid beneficiaries were enrolled in
managed care.”® Medicaid health plans are required to maintain
certification from a national certifying body (eg, the National
Committee for Quality Assurance) and provide telephonic case
management. Managed care beneficiaries either self-select their
primary care providers (PCPs) or accept health plan-assigned PCPs.

A key feature of MiPCT was the provision of embedded care
management services, with at least 2 trained care managers per 5000
patients. Care managers, often nurses or social workers embedded
within primary care practice teams, are becoming increasingly
utilized in new models of primary care, as evidenced in several
national and regional PCMH and primary care demonstrations.?
These embedded care managers have been found to be acceptable to
primary care teams*® and more effective in patient engagement than
traditional case management by disease management companies.”?

MiPCT care managers were physically located within the prac-
tice, documented patients’ visits in their electronic health record,
communicated directly with physicians and other care team
members electronically and in person, and were provided lists of
high-risk beneficiaries and encouraged to work with providers to
target those who could most benefit. MiPCT provided training for
care managers and facilitated learning across practices. Other MiPCT
requirements were to have an all-patient registry to address gaps
in care and to provide advanced access (open access scheduling
and options for care outside of business hours).

Other practices in Michigan continued to build PCMH capacity
throughout the study period, albeit with fewer resources and without
multipayer alignment. This study compared MiPCT beneficiaries with
beneficiaries served in both other PCMH and non-PCMH practices.
Given the ongoing PCMH programming of key commercial payers,
and mature managed care in Medicaid, a key question is whether
the multipayer approach to transformation had benefits over and
above existing efforts. Because care management was targeted to
high-risk beneficiaries, improvements were expected to be largest
for this population.

METHODS

Study Design

This difference-in-differences (DID) study analyzed 2011-2015 Medicaid
encounter data collected from health plans by the state of Michigan.

Intervention Group

Practices eligible to participate in MiPCT had
to maintain PCMH?* designation from 2010
throughout the entire project period. During the
project period, practices could be dropped from
MiPCT if they did not meet program require-
ments. At the end of 2012, when comparison
groups were being selected, 395 of the 473 originally eligible
practices were participating in MiPCT (15 lost PCMH designation
in 2012, 48 declined, and 15 dropped out). Medicaid managed care
beneficiaries whose PCPs were in MiPCT practices were eligible
for the intervention group.

Comparison Groups

The practices in the 2012 PGIP provider list served as the sampling
frame to create 2 comparison groups: PCMH and non-PCMH.
BCBSM requires all PGIP providers to designate their primary
practice location and assigns a unique practice identifier for each
provider. All 539 PCMH practices that were ineligible for MiPCT
(namely, that were designated a PCMH in 2011 or 2012, not in 2010)
served as the PCMH comparison practices. Because there was a
large pool of non-PCMH practices (n = 1436), propensity score
nearest-neighbor matching without replacement was performed
to select 395 non-PCMH comparison practices. The 395 non-PCMH
comparison practices were statistically equivalent, on average, to
the MiPCT practices along the following observable practice-level
variables: number of Medicaid beneficiaries per PCP, ratio of PCPs
to physicians, average risk score of BCBSM beneficiaries, average
patient age, federally qualified health center (FQHC) indicator,
and Dartmouth hospital service area (HSA). The only variable
not matched was practice size, measured by number of PCPs. The
mean MiPCT practice size was significantly larger than the mean
non-PCMH comparison practice size (4.1vs 2.4 PCPs, respectively)
(eAppendix Table 1 [eAppendix available at ajmc.com]). Medicaid
managed care beneficiaries whose PCPs were in the PCMH and
non-PCMH comparison practices were eligible for the PCMH and
non-PCMH comparison groups, respectively.

Exclusions

Practices were excluded if they dropped out of MiPCT (beneficiary
data were no longer available for the dropouts), joined MiPCT
after 2013, became a PCMH after 2012, or lost PCMH designation.
Throughout the project period, 38 practices dropped out, commonly
due to being unwilling to implement the program.

Beneficiaries had to have a visit with their PCP’s practice in
the measurement year or previous year, have at least 6 months
enrollment, and not be pregnant in the measurement year. Also,
Children’s Special Health Care Services and Medicaid expansion
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populations were excluded due to lack of baseline. Beneficiaries
in the top 0.01% of costs were excluded from the cost analysis.

Weighting

Beneficiary-level data were not available at the time of selecting
comparison groups. To compensate for not being able to match
beneficiaries, an entropy balancing weighting procedure®® was used.
Weights were computed and trimmed for each comparison beneficiary
foreach year. These positive weights minimized a distance function
to satisfy balancing constraints such that the weighted means of
selected observable variables over the comparison group equaled
the means of those variables over MiPCT. The variables included age,
gender, concurrent risk score, practice-level indicators for primary
care focus and FQHC, median household income, and Michigan’s
prosperity regions® of practice location. Enrollment weights were
calculated as fractions of enrolled months in the measurement
year to down-weight beneficiaries with less exposure. The product
of the entropy balancing and enrollment weights was used as the
regression weight.

Data Sources and Variables

Data sources. All the outcomes were claims based, calculated from
the administrative data from the Michigan Department of Health and
Human Services Data Warehouse. Other data sources included PGIP’s
physician lists and other practice-level data provided by BCBSM;
FQHC and rural health center lists from the state of Michigan; HSA
codes; and Rural-Urban Commuting Area (RUCA) codes.

Outcome variables. ED rate and hospital inpatient (IP) rate were
measured as the number of visits/admissions per 1000 beneficiaries
peryear. Quality outcomes were indicators for diabetes care (glycated
hemoglobin testing, eye exam, attention to nephropathy, and all 3);
breast cancer, cervical cancer, and chlamydia screening; childhood
and adolescent immunizations; and well-child/well-care visits at
15 months, 3 to 6 years, and adolescence. All calculations were based
on Healthcare Effectiveness Data and Information Set measures.
MIiPCT stakeholders selected quality metrics in 2012.

PMPM cost was the total paid amount divided by the number of
enrollment months in the measurement year. For reasons related to
data completeness, comparability across payers, and confidentiality,
PMPM cost excluded pharmacy, dental, vision, Prepaid Inpatient
Health Plan services, chiropractic, nonemergency transportation,
and nontobacco substance abuse claims.

Control variables. Beneficiary-level control variables included
concurrent risk score and eligibility category (Aged, Blind, Disabled,
or Temporary Assistance for Needy Families). Practice character-
istics included size (solo, 2-3, 4-6, >6 physicians), FQHC indicator,
pediatric (pediatric analyses), hospital employment (85% PCPs in
the practice were hospital employed), location (based on RUCA 3.0:
urban core, other urban, rural), and Michigan’s prosperity regions.

The concurrent risk score was calculated from the claims data
by Truven Health Analytics, using the DCG models from Verisk
Health (now Verscend Technologies), based on age, gender, health
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conditions, and condition interactions. The scores were categorized
into 5 levels—very low (0-20), low (21-75), medium (76-225), high
(226-700), and very high (701-9999)—based on the percentiles of
cost in Truven’s Commercial MarketScan population.

Statistical Methods

Analyses were performed on the following subpopulations separately:
adult (>18 years), high-risk adult (in the high or very high risk levels),
and pediatric (<18 years).

Mixed and generalized mixed models (IBM SPSS version 23 [IBM;
Armonk, New York]) were used, with repeated measures to account
for correlations among yearly measurements, random intercept
to account for practice-level clustering, and robust parameter
estimate covariance to handle violations of model assumptions.
ED visits were estimated with a negative binomial distribution and
log-link function to account for overdispersion. IP admissions were
estimated using 2-part models. First, the dependent variable was an
indicator of admission estimated with a binomial distribution and
logit link function. Second, nonzero admissions were estimated
with a negative binomial distribution and log-link function. The
2 parts were combined to estimate admissions.

An assumption of DID is that intervention and comparison
groups would have parallel trends in outcome absent the inter-
vention. Due to incompleteness of the Medicaid data prior to
2011, this assumption was tested on quarterly PMPM cost, ED
visits, and hospital admissions in 2011. Differences in slopes for
each outcome between MiPCT and the comparison groups from
quarters 1to 2, 2 to 3, and 3 to 4 were estimated. The P value for
each slope difference was compared with a rejection criterion a,
adjusted for multiple comparisons using Benjamini-Hochberg'’s
“step-down” method.

Results include the model-adjusted means from 2011 to 2015
and DIDs from baseline 2011 between MiPCT and the comparison
groups for 2013-2015. For cost, the DIDs are changes in PMPM
cost from baseline for MiPCT, minus changes in PMPM cost from
baseline for a comparison group. Negative DIDs demonstrate
relative cost reductions for MiPCT. For indicator and utilization
outcomes, the DIDs are multiplicative: ratios of odds ratios for
indicator outcomes, and ratios of incidence rate ratios for ED rate.
DIDs less than 1 show relative reduced ED from baseline for MiPCT.
For example, a DID of 0.81 for ED in 2015 means that the ratio of
incidence rate in 2015 to baseline for MiPCT is 81% of the ratio for
comparison group, implying that if both groups had same ED rate
at baseline, and the comparison ED rate changed to 1000 in 2015,
then the ED rate for MiPCT in 2015 would be 810. For IP, DIDs less
than 1 show relative reduced risk of admission from baseline for
MIiPCT. For quality outcomes, DIDs greater than 1 show relative
improved rates for MiPCT from baseline. For example, a DID of 1.4
for breast cancer screening in 2015 means that the ratio of odds of
having breast cancer screening in 2015 for MiPCT, compared with
baseline, is 40% higher than the ratio for the comparison group.
All CIs are 95%, P <.05 was considered statistically significant, and
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FIGURE 1. Model-Adjusted Mean PMPM Cost and 3-Year Total Net Cost Saving Estimates for MiPCT Relative to PCMH Comparison Group
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M indicates million; MiPCT, Michigan Primary Care Transformation; PCMH, patient-centered medical home; PMPM, per member per month.

2Significant difference versus PCMH.
bSignificant difference versus non-PCMH.

Sidak corrections were applied when comparing multiple groups
at each time point.

RESULTS

Included in the analyses were 173,179 (49,214 adults and 123,965
children) MiPCT beneficiaries, 209,181 (75,583 adults and 133,598
children) PCMH comparison beneficiaries, and 148,657 (45,235
adults and 103,422 children) non-PCMH beneficiaries. Of the adults,
24,056 (49%) MiPCT beneficiaries, 36,554 (48%) PCMH comparison
beneficiaries, and 21,942 (49%) non-PCMH beneficiaries were
high-risk adults. There were 326 MiPCT, 479 PCMH comparison,
and 329 non-PCMH practices included. Beneficiary characteristics
at baseline, entropy-weighted and unweighted, are in eAppendix
Table 2. The trimmed entropy weight ranged from 0.05 to 13.1 (mean
[SD] =0.72[0.93]) in the PCMH comparison group and from 0.02 to
19.70 (1.05 [1.53]) in the non-PCMH group.

Parallel Trends Assumption

No statistically significant preintervention quarterly slope differ-
ence existed between MiPCT and its comparison groups for all
the subpopulations in cost and utilization outcomes (eAppendix
Table 3; eAppendix Figure).

Cost

Figure 1 (also eAppendix Tables 4 and 5) shows model-adjusted
mean PMPM costs and estimated total net cost savings for 3 post-
demonstration years (2013-2015). Table 1 presents the DIDs with
CIs for 2013-2015 and baseline model-adjusted means.

For adults, MiPCT showed significant cost reduction relative to
both comparison groups in 2015 compared with the baseline PMPM
cost of $255 (DID, -$90). In 2013 and 2014, the relative changes in
cost were not significant (DIDs ranging from -$12 to $21).

For high-risk adults, MiPCT showed significant cost reduction
relative to both comparison groups in 2014 and 2015 compared
with the baseline PMPM cost of $464 (DID, —-$53 in 2014 and -$187
in 2015 against PCMH; DID, —$72 in 2014 and —$212 in 2015 against
non-PCMH). The DIDs in 2013 were not significant ($11 and -$17,
respectively).

For children, the DIDs compared with the baseline PMPM cost
of $103 ranged from —$3 to $7 and were not significant.

The net cost savings were derived from multiplying the DIDs
against PCMH comparison by member-months, discounting the
investment in these beneficiaries ($7.76 PMPM). In 2013-2015, the
estimated net cost savings for high-risk adults was $23,178,313 (95%
CI, $11,782,031-$36,214,347), 16% of their total cost; for adults, it
was $15,569,526 (95% CI, $3,416,832-$27,722,219), 9% of their total
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TABLE 1. DID Estimates With 95% Cls and Adjusted Baseline Means for Cost and Utilization Outcomes?®

2011
DID DID DID DID DID DID
MiPCT MiPCT vs MiPCT vs MiPCT vs MiPCT vs MiPCT vs MiPCT vs
Baseline PCMH Non-PCMH PCMH Non-PCMH PCMH Non-PCMH
Outcome Mean (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Adult
21 9 12 -8 -90° -90°
PMPM cost 255
cost, $ (23 to 64) (-35 to 52) (3810 13) (-34 to 18) (-121 to -60) (~120 to -59)
1.08¢ 1.07¢ 1116 1.10¢ 0.95 0.93°
ED ratec 883
rate (1.01-1.15) (1.01-1.14) (1.03-1.19) (1.02-1.18) (0.88-1.03) (0.87-0.997)
0.90 0.97 0.88 1.07 0.72¢ 0.42¢
IP rate® 143
(0.76-1.06) (0.80-1.17) (0.75-1.02) (0.89-1.29) (0.55-0.96) (0.23-0.77)

High-Risk Adult

PMPM cost § ‘i $11 417 -$53° -§72° -$187° -$212>
' ($82t0 $105)  (-$110 to $76) (-$99t0-$7)  (-$118t0-$25)  (-$245t0-$130) (-$270 to -$154)
0.99 0.98 0.99 0.97 0.81° 0.77°
ED rates 1553
rate (0.92-1.07) (0.90-1.07) (0.91-1.09) (0.89-1.06) 0.74-0.89) (0.71-0.84)
o rater ror 0.77° 0.83 0.71° 0.83° 0.51° 0.54°
0.66-0.91) (0.69-1.0004) 0.61-0.83) (0.68-0.9992) (0.44-0.60) (0.45-0.66)

3 3 7 4 3 3
PMPM cost, $ 103 (-3 to 10) -3t0 9) (-3 t0 16) (-6 to 14) (=11 to 6] (=11 to 6)
£0 rater 49 1.10¢ 1.09¢ 1.09¢ 1.07 0.91b 0.88°
ate (1.05-1.15) (1.03-1.16) (1.03-1.15) (0.99-1.15) 0.86-0.96) 0.81-0.95)
b rates 5 1.05 0.93 1.09 0.98 0.860 0.75b
(0.94-1.16) (0.84-1.04) 0.99-1.20) (0.88-1.09) (0.78-0.95) (0.67-0.84)

DID indicates difference-in-differences; ED, emergency department; IP, inpatient; MiPCT, Michigan Primary Care Transformation; PCMH, patient-centered medical

home; PMPM, per member per month.
aValues in bold are statistically significant at the a = 0.05 level.

bStatistically significant cost/utilization reduction from 2011 for MiPCT relative to a comparison group.

ED rate is ED visits per 1000 beneficiaries per year.

dStatistically significant cost/utilization increase from 2011 for MiPCT relative to a comparison group.

¢|P rate is IP hospital admissions per 1000 beneficiaries per year.

cost. The pediatric population had a significant net cost increase
of $16,517,948 (95% CI, $7,712,286-$25,323,609), 14% of its total
cost. Overall, MiPCT beneficiaries (adult plus pediatric) had a
nonsignificant net cost increase of $948,422 (95% CI, -$14,059,164
to $15,956,007), 0.3% of their total cost.

Utilization

Figure 2 (also eAppendix Table 4) presents model-adjusted means.
Table 1 presents multiplicative DIDs with CIs and baseline model-
adjusted means. In 2015, all MiPCT populations demonstrated
significant reduction in ED use (adults: baseline ED rate, 883; DID,
0.93 against non-PCMH; high-risk adults: baseline ED rate, 1553; DID,
0.81and 0.77 against PCMH and non-PCMH; pediatrics: baseline ED
rate, 692; DID, 0.91and 0.88 against PCMH and non-PCMH). These
translated to significant ED rate reduction by 71 for adults against
non-PCMH; by 362 and 444 for high-risk adults against PCMH and
non-PCMH, respectively; and by 54 and 81 for pediatrics against PCMH
and non-PCMH, respectively. However, MiPCT adults experienced
increased ED rate in 2013-2014 relative to both groups (by 65 to 95),

and pediatrics experienced increased ED rate in 2013 relative to
both groups and in 2014 relative to PCMH (by 61 to 68).

All MiPCT populations had significantly reduced relative risk of
inpatient admission in 2015 (adults: baseline IP rate, 143; DID, 0.72
and 0.42 against PCMH and non-PCMH; high-risk adults: baseline IP
rate, 292; DID, 0.51 and 0.54 against PCMH and non-PCMH; pediatrics:
baseline IP rate, 55; DID, 0.86 and 0.75 against PCMH and non-PCMH).
The high-risk adults demonstrated consistently significant reduced
risk of inpatientadmission in 2013-2015 against PCMH (DID, 0.77,0.71,
and 0.51, respectively) and against non-PCMH (DID, 0.83, 0.83,and 0.54,
respectively), except for 2013 when DID was marginally significant. In
magnitude, IP rate significantly decreased for adults by 72 against non-
PCMH in 2015; for high-risk adults by 25, 36, and 86 against PCMH in
2013-2015 and by 96 against non-PCMH in 2015; and for pediatrics by 10,
2,and 5against non-PCMH in 2013-2015 and by 4 against PCMH in 2013.

Quality

MiPCT’s cross-sectional adult quality rates were either significantly
higher than or equal to comparison groups (Figure 3; eAppendix
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FIGURE 2. Model-Adjusted Mean ED Visits and Inpatient Admissions per 1000 Beneficiaries

2000

0

[
5L g
2% 1500 = —
s
= o
2 S
2@ 1000

o —_— s
w s

o T OO TI N

- \

500
2011® 2012 2013 2014 201520 2011 20122 2013 2014 20152 2011® 2012 2013 2014 201520
Adult High-Risk Adult Pediatric

")
s
2 400
R
‘= =
£S5 -
< H= \/\
= o
c c
9 o 200
= [+1]

o
95 10
| v . I
=T} TTTe—
@ o
:E 201122 20122 2013** 20142  20152* 2011 201220 20130 2014 201520 20110 20122» 2013 201420 20152

Adult High-Risk Adult Pediatric
— MiPCT PCMH Non-PCMH

ED indicates emergency department; MiPCT, Michigan Primary Care Transformation; PCMH, patient-centered medical home.

2Significant difference between MiPCT versus PCMH.
®Significant difference between MiPCT versus non-PCMH.

Table 6). However, the only significant DID was a 10 percentage-
point increase in the chlamydia screening rate in 2014 relative to
the non-PCMH group (Table 2; eAppendix Table 6).

For pediatric quality outcomes, MiPCT maintained the same or
higher rates than comparison groups, except in 2012 when non-
PCMH had a significantly higher rate (by 4 percentage points) in
well-child visits for those aged 3 to 6 years (Figure 3; eAppendix
Table 6). The only significant DIDs included a 5 percentage-point
increase in childhood immunization in 2013 relative to non-PCMH;
2 and 4 percentage-point increases in well-child visits for those
aged 3 to 6 years in 2013 and 2014, respectively, relative to PCMH,;
3 and 4 percentage-point increases in well-child visits for those
aged 3 to 6 years in 2013 and 2014, respectively, relative to non-
PCMH; 6 and 5 percentage-point increases in adolescent well-care
visits in 2014 relative to PCMH and non-PCMH, respectively; and
a 6 percentage-point decease in adolescent immunization in 2014
relative to non-PCMH (Table 2; eAppendix Table 6). By 2015, no
difference existed between the groups.

DISCUSSION

This study is important in that evaluations of multipayer PCMH
initiatives conducted by the Center for Medicare and Medicaid

Innovation to date have been unable to include Medicaid beneficiaries
in their analysis due to delays in receipt of data.*

The study results among high-risk adults suggest that MiPCT,
including embedded care management targeting high-risk
beneficiaries, was effective at holding down costs and inpatient
hospitalizations while maintaining quality. The MiPCT Medicaid
general adult population started to see relative cost and utilization
reductions in 2015. However, additional analysis on the non-high-risk
adults (not presented) did not show cost and utilization reductions,
suggesting that continuing the MiPCT project may be holding cost
and utilization trends in check for high-risk adults.

Among pediatric beneficiaries, MiPCT did not show a reduction
in cost or utilization in 2013 or 2014. In 2015, comparison groups
experienced significant increases relative to MiPCT in both utiliza-
tion measures. MiPCT was equivalent or higher in most pediatric
quality rates when compared in any given year, yet quality was not
improving and the gaps between MiPCT and comparisons were
narrowing over time.

In retrospect, metrics chosen by MiPCT could have been better
targeted to measure intervention effects for pediatric populations.
Those assessed are typical measures of good primary care but are not
necessarily expected to respond to care management. It therefore
makes sense that as other practices added PCMH capacity, they were
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TABLE 2. DID Estimates With 95% Cls and Adjusted Baseline Rates for Quality Measures?

2011
DID DID DID DID DID DID
MiPCT MiPCT vs MiPCT vs MiPCT vs MiPCT vs MiPCT vs MiPCT vs
Baseline Rate PCMH Non-PCMH PCMH Non-PCMH PCMH Non-PCMH
Outcome (%) (95% CI) (95% Cl) (95% CI) (95% CI) (95% CI) (95% CI)
114 0.94 1.05 1.00 1.26 0.97
A1C test 86
s (0.85-1.52)  (0.69-1.27) (0.78-1.41)  (0.74-1.35) (0.94-1.68)  (0.73-1.30)
e exam g 1.03 0.90 118 0.90 0.94 0.82
y (0.82-1.28) (0.72-1.13) (0.94-1.47)  (0.70-1.18) (0.75-1.18) (0.64-1.06)
Attontion to meohronath 7 1.09 117 0.92 1.03 0.88 0.94
|
AR (086-1.37)  (0.91-1.50) (0.70-120)  (0.75-1.41) (0.68-1.15)  (0.68-1.29)
AlL 3 (A1C test, eye exam, 40 1.16 0.97 1.10 0.85 0.94 0.81
attention to nephropathy) (0.92-1.45) (0.75-1.25) (0.87-1.39) (0.63-1.13) (0.75-1.19) (0.62-1.05)
Srenct concer screenin 62 1.02 0.99 0.99 0.95 1.04 0.98
¢ (0.87-1.20) (0.84-1.18) (0.84-1.18)  (0.80-1.13) (0.87-1.24) (0.78-1.23)
Cervical cancer screenin 60 .00 0.92 0.98 091 0.94 0.87
9 (0.90-1.10) (0.82-1.03) (0.88-1.09) (0.82-1.02) (0.83-1.06) (0.74-1.01)
Chiamvdia scroenin 46 0.96 124 0.97 1.528 116 134
u ¢ (0.76-1.21) 0.93-1.66) (0.75-1.26)  (1.15-2.01) (0.88-1.52) (0.94-1.91)
0.95 1.29° 0.92 1.04 0.94 0.95
Childhood i izati 79
fidhood immunizations (0.75-1.200  (1.02-1.63) (0.73-1.17) (0.79-1.37) (0.75-1.18) (0.73-1.22)
Adolescent immunizations 86 e el WL UL U Uizt
(0.59-1.33) (0.61-1.36) (0.65-1.28)  (0.42-0.92) (0.63-1.22) (0.50-1.10)
1.09 0.85 1.02 122 1.04 1.02
Well-child visits: 15 month
ell-child visits: 15 months 38 (0.85-1.42) (0.63-1.15) (0.77-1.37) (0.84-1.75) (0.80-1.37) (0.72-1.44)
o 1118 1160 1.220 1.23 0.99 1.05
Well-child visits: 3-6 years 7 (1.001-1.24)  (1.02-1.32) (1.11-1.35)  (1.10-1.37) (0.90-1.10) (0.94-1.18)
Adolescent well care 6 1.09 0.95 1.29° 1.218 0.99 0.97
(0.95-1.25) (0.82-1.11) (1.10-1.52)  (1.02-1.44) (0.86-1.15) (0.81-1.16)

A1C indicates glycated hemoglobin; DID, difference-in-differences; MiPCT, Michigan Primary Care Transformation; PCMH, patient-centered medical home.

aValues in bold are statistically significant at the a = 0.05 level.

bStatistically significant rate increase from 2011 for MiPCT relative to a comparison group.

<Statistically significant rate decrease from 2011 for MiPCT relative to a comparison group.

catching up to MiPCT. A 2013 query of MiPCT pediatric care managers
on their preferences for training topics is a window into the patient
needs they were addressing: autism spectrum, depression, anxiety,
and oppositional defiant disorders; developmental and mental health
screening; working with schools and parents; pediatric-specific
documentation tools; and legal issues (guardianship, foster care,
divorce situations). Future evaluations of Michigan pediatric care
management will address these domains. Additionally, the literature
acknowledges that focusing on pediatric interventions may not result
inimmediate and direct healthcare savings but rather in long-term
savings and positive effects in other systems such as schools and
juvenile justice.®* In this study, the average model-adjusted PMPM
cost for children was $152 compared with $278 for adults; thus, the
potential cost savings for children are limited.

Finally, when looking at utilization trends, context is impor-
tant. Michigan expanded Medicaid in mid-2014. By 2015, 30% of
Medicaid managed care beneficiaries were new expansion members,
who—according to Michigan’s policy—were supposed to schedule
a primary care visit within 60 days of enrollment. Although this

population was excluded from our analysis, ramifications could
have ensued for existing patients. Perhaps MiPCT practices were
better able to handle the increased volume without sacrificing
access for all patients.

Limitations

As with similar quasi-experimental designs, causal inference may
be impaired by self-selection bias. It is empirically demonstrated
that MiPCT practices, as early PCMH adopters, differed from later
PCMH adopters and non-PCMH practices. These differences included
practice size, hospital employment, and region. Additionally, they
were higher performers on most quality measures at baseline.
This problem, common to PCMH evaluations, was addressed by
using 2 comparison groups as reference points, DID modeling, and
controlling for confounding variables. Propensity score matching was
successful in matching practices along most variables, but it did not
yield a matched comparison group of beneficiaries. This has occurred
in other PCMH evaluations.* Entropy balancing weights were used
to make the comparison and MiPCT beneficiaries more comparable.
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FIGURE 3. Model-Adjusted Mean Percent of Eligible Beneficiaries Who Received Quality Care
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aSignificant difference between MiPCT versus PCMH.
bSignificant difference between MiPCT versus non-PCMH.

The lack of multiple years of baseline data made testing of prein-
tervention parallel yearly trends impossible. This was somewhat
remedied by testing the quarterly trends of the available baseline year.

Other factors may also be impacting trends in Michigan. PCMH
was expanding and accountable care organizations were being
created. These entities were building on the lessons of MiPCT and
expanding care management into non-MiPCT practices. Thus, MiPCT
was having spillover effects—potentially into comparison practices.
This works against being able to affirm the study hypothesis.

PCMH, patient-centered medical home.

CONCLUSIONS

This study provides evidence of success of a multipayer PCMH
initiative, with an emphasis on practice-based care management,
among the high-risk adult Medicaid managed care population in
Michigan when considered within the framework of the 3-part
aim. Results show significant cost reduction and consistent
significantly reduced risk of hospitalization among high-risk
adults. A cumulative cost increase occurred among the pediatric

NOVEMBER 2019

e356

www.ajmc.com



beneficiaries. However, significant reductions in cost, ED use,
and risk of hospitalization started in the fourth year into the
project. Meanwhile, MiPCT generally maintained equal or better
quality of care. ®
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eAppendix Table 1. Selected Practice Characteristics before and after Propensity Score Matching

Characteristic MiPCT Non-PCMH PCMH Comparison
Before Matching After Matching No Matching

N  Mean N  Mean  T-test N  Mean  T-test N  Mean  T-test
p-value p-value p-value
# PCPs 395 4.1 1436 1.7 0.00 395 24 0.00 539 23 0.00
% PCPs 395 99 1436 97 0.00 395 99 0.75 539 98 0.08
# Medicaid Members Per PCP 395 119 1436 156 0.00 395 121 0.91 439 168 0.00
# BCBSM Members Per PCP 395 409 1436 282 0.00 395 426 0.46 539 378 0.06
% BCBSM members <18 years 395 26 1436 19 0.00 395 24 0.33 539 21 0.01
% BCBSM members 18-26 years 395 9 1436 8 0.01 395 9 0.39 539 9 0.49
% BCBSM members 27-64 years 395 60 1436 66 0.00 395 63 0.24 539 65 0.01
% BCBSM members >65 years 395 4 1436 6 0.00 395 4 0.82 539 5 0.02
Average BCBSM Risk Score 395 1.4 1434 1.8 0.00 395 1.4 0.20 539 1.6 0.00
%FQHC 370 3 1436 2 0.28 373 2 0.25 539 2 >0.5
%RHC 370 2 1436 2 0.74 373 3 0.48 539 3 >0.5

MiPCT practices were in 58 Hospital Service Areas (HSAs). Before matching, the 1436 non-PCMH practices were in 101 HSAs, the matched 395
non-PCMH practices were in 53 of the 58 HSAs containing MiPCT practices.



eAppendix Table 2. Unweighted and Entropy Balancing Weighted Sample Characteristics of MiPCT and Comparison Groups at Baseline (2011)

Adult High-Risk Adult Pediatric
MiPCT PCMH Non-PCMH MiPCT PCMH Non-PCMH MiPCT PCMH Non-PCMH
Comparison Comparison Comparison

A R N A S B A N

5 5 5 3 5 5 35 3 5 3 5 3

5 & 5 & 5 & 5 & 5 & 5 &
# Beneficiaries 15035 21532 15035 12249 15035 6825 11383 6825 6704 6825 | 44831 49090 44831 39309 44831
Average Age 37 39 37 40 37 42 43 42 43 42 8 9 8 8 8
% Female 69 69 69 65 69 72 70 72 67 72 49 49 49 48 49
Average 384 455 384 471 384 732 774 732 781 732 86 74 86 74 86
Concurrent Risk
% ABAD 40 45 40 49 40 57 59 56 62 59 4 5 5 5 4
% High Risk 45 53 50 55 50 100 100 100 100 100 7 6 7 6 7
% FQHC 6 1 6 20 6 7 2 7 21 7 6 1 6 18 6
Median HHI 50632 43228 50632 43060 50632 | 49077 43188 49077 42308 49077 | 55625 47693 55625 46395 55625
% Urban 87 93 83 94 83 85 93 81 94 82 90 93 90 92 89
% North 12 4 12 5 12 14 4 14 5 14 9 6 9 7 9
% West 31 7 31 8 31 30 7 30 8 30 31 12 31 11 31
% Central 4 4 4 15 4 4 4 4 14 4 5 6 5 10 5
% East 6 15 6 17 6 7 14 7 18 7 5 15 5 11 5
% South 20 11 20 4 20 18 11 18 4 18 18 16 18 4 18
% Detroit Metro 27 59 27 51 27 27 60 27 51 27 33 45 33 57 33

HHI: Household Income. EB: Entropy Balancing.



eAppendix Table 3. Testing Results for Pre-intervention Quarterly Trend Differences

2011 Quarter 1 to Quarter 2 2011 Quarter 2 to Quarter 3 2011 Quarter 3 to Quarter 4
95% Wald CI 95% Wald CI 95% Wald CI
Outcome Population Comparison Trend Lower Upper Sig. | Trend Lower Upper Sig. | Trend Lower Upper Sig.
Difference Difference Difference
s Adult MiPCT vs CGl1 12.00  -51.78 27.78 0.55 21.28  -17.69 159.49 0.28 -16.39  -54.60 21.82 0.40
E MiPCT vs CG2 -10.17  -5530 34.96 0.66 -449  -48.78 39.81 0.84 6.51 -36.92 4993 0.77
Q; High-Risk MiPCT vs CGl1 -22.00  -88.71 44.71 0.52 2412 -41.38 89.62 0.47 -72.83 -137.40  -8.25 0.03
5 Adult MiPCT vs CG2 -21.56  -96.43  53.32 0.57 -3.95  -77.44  69.55 0.92 -32.99 -105.33  39.36 0.37
§ Pediatric MiPCT vs CGl1 -1.26  -14.84 1233 0.86 -3.04 -16.46 1037 0.66 .23 -11.78 14.24 0.85
o MiPCT vs CG2 5.26 -9.06  19.58 0.47 -3.37  -17.52  10.79 0.64 .32 -12.43 15.08 0.85
Adult MiPCT vs CGl1 -13.33 4123 1456 0.43 11.78  -15.55 39.11 0.48 431 -22.49  31.11 0.79
a MiPCT vs CG2 -8.73  -40.38 2292 0.65 -3.22  -3428 27.85 0.86 3.15 -27.30 33.61 0.86
= High-Risk MiPCT vs CGl1 -21.11 -64.64 2241 042 8.04 -34.70 50.78 0.76 -55.73  -97.87 -13.60 0.03
f:c; Adult MiPCT vs CG2 -7.12 -5598 41.73 0.81 -11.80  -59.75 36.16 0.69 -67.30 -114.50 -20.10 0.02
8, Pediatric MiPCT vs CGl1 6.45 -4.74  17.63 0.34 -0.06  -11.11 10.99 0.99 -3.06  -13.78 7.65 0.64
MiPCT vs CG2 7.98 -3.81 19.77 0.27 2.47 -9.19  14.13 0.73 -11.35  -22.68 -0.02 0.10
o Adult MiPCT vs CGl1 -430  -11.68 3.07 0.34 1.32 -5.91 8.54 0.76 -0.66 -7.75 6.42 0.88
> % MiPCT vs CG2 -2.19  -10.56 6.18 0.67 -0.24 -8.45 7.98 0.96 1.64 -6.41 9.69 0.74
%‘3 % High-Risk MiPCT vs CGl1 -6.60  -18.68 549 0.37 -0.83  -12.69 11.04 0.91 -17.01 -28.70  -5.31 0.02
S = Adult MiPCT vs CG2 -3.78  -17.34 9.79 0.65 -0.03  -13.35 13.28 1.00 -11.57  -24.68 1.53 0.15
Sl Pediatric MiPCT vs CGl1 3.32 0.46 6.19 0.06 -0.10 -2.93 2.73 0.95 0.36 -2.39 3.10 0.83
= MiPCT vs CG2 1.97 -1.05 5.00 0.28 0.63 -2.36 3.62 0.73 -0.16 -3.06 2.74 093

CG1: non-MiPCT PCMH comparison. CG2: non-PCMH comparison. For each outcome in each population, six comparisons were made, Benjamini-Hochberg FDR method “Step-
down” was used to compute the adjusted rejection criteria a.. The six adjusted rejection o values for each outcome in each population were 0.05, 0.042, 0.033, 0.025, 0.017, and
0.008, for the slope differences with p-values from largest to smallest. All p-values were greater than their adjusted a values.



eAppendix Table 4. Adjusted Mean PMPM Cost and Utilization Outcomes with 95% Confidence Intervals (CI) by Group over Time

MiPCT PCMH Comparison Non-PCMH Comparison
2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 2011 2012 2013 2014 2015
Adult Population
Cost 255 233 280 290 28920 254 235 259 302 378 265 243 281 308 388
229,280 208,258 242,318 265,316 261,317 228,279 210,260 220,297 276,327 350,406 237,292 215,270 241,322 280,336 358,419
ED 883° 950 957 905 8837 965 990 969 892 1014 981 977 990 916 1052
824,947  886,1017  891,1028 844,970 825,945 | 891,1046  914,1072  903,1041 827,962  941,1092 | 901,1068  901,1060  916,1070 847,991 968,1142
IP 14320 136 14740 1654 1674 173 147 168 188 188 188 158 175 187 285
136,149 129,142 140,154 160,171 162,173 168,178 142,152 164,172 184,193 183,193 181,195 151,164 169,180 181,193 279,291
High-Risk Adult Population
Cost 464 417 505 493 5022P 458 459 487 540 684 439 448 496 539 689
428,500 381,454 435,574 456,530 459,546 422,494 422,495 417,557 502,577 639,728 400,477 409,488 425,567 499,578 642,735
ED 1553 1633* 1653 1552 1518 1576 1791 1689 1588 1903 1521 1671 1649 1565 1930
1440,1675 1522,1753 1536,1778 1445,1667 1413,1631 | 1447,1717 1646,1948 1569,1819 1467,1720 1756,2063 | 1383,1674 1539,1815 1518,1790 1444,1696 1770,2105
IP 292 269 282° 297 % 281 % 283 286 299 324 358 297 297 307 320 382
280,304 257,280 270,295 288,306 271,290 274,292 277,294 291,306 317,332 349,366 285,309 286,308 298,317 310,330 371,393
Pediatric Population
Cost 103 96 94 100 110 111 95 98 101 120 111 97 98 104 120
96,110 91,101 88,99 95,105 103,117 104,117 90,100 92,103 96,106 113,127 104,118 91,102 92,104 98,109 113,127
ED 692° 715 689 669 5932P 747 710 678 663 703 786 735 715 712 768
639,749 660,775 636,745 618,724 547,643 686,814 654,770 627,732 612,719 645,766 713,866 670,805 655,780 648,781 702,841
IP 55¢ 35¢ 65" 71¢¢ 60° 54 26 69 68 57 50 31 71 69 60
54,56 34,36 64,66 70,71 59,60 53,55 25,27 68,70 67,69 57,58 49,51 30,32 70,72 68,69 59,61

Boldfaced number: MiPCT mean cost/utilization is significantly higher or lower than comparison groups, with ? representing MiPCT is lower than PCMH comparison, ° representing MiPCT is lower than
non-PCMH comparison, ° representing MiPCT is higher than PCMH comparison, ¢ representing MiPCT is higher than non-PCMH comparison; all significances are at a=0.05 level; Sidak corrections for
multiple comparisons were applied at each time point.



eAppendix Table 5. Cost Saving Calculations

Member Investment  PMPM  Gross Net Savings Net Savings Net Savings Variance and Covariance of
Months (MM) MM*$7.76 ~ DID Savings 95% CI Lower  95% CI Upper DIDs
Year 2013 2014 2015
Adult population
2013 124,319 $964,715 $21 $2,568,963 $3,533,679 -$1,875,291 $8,942,648 492.75 28.87 27.98
2014 213,275  §$1,655,014 -$12 -$2,645,536 -$990,522 -$6,409574 $4,428,530 168.05 94.00
2015 219,005  $1,699,479 -$90 -$19,812,161 -$18,112,682 -$24,715,703  -$11,509,661 236.63
Total 556,599  $4,319,208 -$19,888,734  -$15,569,526 -$27,722,219 -$3,416,832
High-Risk Adult Population
2013 61,984 $480,996 $11 $712,082 $1,193,077 -$4,579,149 $6,965,304 2257.24 187.62 178.65
2014 116,516 $904,164 -$53  -$6,184,683 -$5,280,519 -$10,621,352 $60,315 546.91 276.15
2015 110,852 $860,212 -$187 -$20,770,951  -$19,910,739 -$26,246,852  -$13,574,626 850.42
Total 289,352 $2,245,372 -$26,243,552  -$23,998,180 -$36,214,347  -§11,782,013
Pediatric Population
2013 393,100  $3,050,456 $3 $1,325,119 $4,375,575 $1,964,293 $6,786,857 9.79 12.56 6.70
2014 614,672 $4,769,855 §7 $4,079,463 $8,849,318 $2,804,835 $14,893,802 25.17 12.74
2015 628,914  $4,880,373 -$3  -$1,587,318 $3,293,054 -$1,869,904 $8,456,013 17.54
Total 1,636,686 $12,700,683 $3,817,264  $16,517,948 $7,712,268 $25,323,609
Total Population (Adult and Pediatric Populations) 2013-2015
2013-2015 2,193,285 $17,019,892 -$16,071,470 $948,422 -$14,059,164 $15,956,007
Calculations:

Let D; = Difference in Difference (DID) estimate for MiPCT vs. PCMH in PMPM cost, for year i, where i=1,2,3, corresponding to 2013, 2014, and 2015. Cov(D;,D;j) = covariance between D; and D;. E;
= maximum error of the 95% Confidence Interval (CI) for D;. MM; = member months for year i. Total gross saving for year i: GS;= D; * MM,; . Total Medicaid investment for year i: INV;= $7.76 * MM,; .
Total net saving for year i: NS;j= D; * MM; + $7.76 * MM;. Max Error of 95% CI for total net saving for year i = MM; * E;. Then 95% CI for total net saving for year i: 95% CI for NS; = (D; * MM; +
$7.76 * MM;) = (MM; * E; ), and the total net saving for 2013-2015 for a sub population and its 95% CI

l =2.0= . -~
= Z?:l (Di *MM; + $7.76 * MM; ) + N||2*ZZCI.L I:l:* Z:;:izf MM; = MMj * CO‘L‘-’(Di,Dj) + Z-azi (MMI E; )‘ :Nssub—populationi Esub—population

i

+ E?

pediatric

|
Total net saving for the overall population (adults plus pediatric) and its 95% CI = (NSaguit + NSpediatric) ,' E?
N

dult



eAppendix Table 6. Adjusted Mean Quality Measures and 95% Confidence Intervals (CI) by Group over Time

MiPCT PCMH Non-PCMH
Adult Diabetes 2011 2012 2013 2014 2015 | 2011 2012 2013 2014 2015 | 2011 2012 2013 2014 2015
HbAlc Test 86" 86 87° 87" 87* 84 85 83 85 83 82 84 84 84 84
(83,88) (84,89) (84,89) (85,89) (85,89) (81,87) (82,87) (80,86) (83,87) (80,85) (78,85) (80,87) (80,86) (80,87) (81,87)
Eye Exam 51° 532 52° 52 48" 47 45 48 44 46 40 41 43 43 41
(47,54) (49,57) (48,55) (48,55) (44,51) | (43,51) (40,51) (44,51) (41,48) (42,49)  (36,44) (36,46) (40,47) (39,48) (37,46)
Nephropathy 79" 80" 82° 80" 89 76 78 78 79 89 74 73 74 74 87
(76,82) (77,83) (79,84) (77,83) (88,91) | (73,80) (75,81)  (75,81) (76,82) (87,91) | (69,78) (69,77) (70,78) (70,79) (84.,89)
All three 40° 42 42 41 40° 36 35 35 35 37 27 29 30 31 32

(36,44) (39.46) (39.46) (3845) (37.44)  (3239)  (30,39) (31,38) (31,38) (3441)  (2331) (2533) (26,33) (27,36) (27,37)

Adult preventive

Breast Cancer 62 63 64 59 70 60 61 61 57 67 58 60 60 57 67
Screening (58,66) (59,67) (60,68) (55,63) (66,73) | (56,64) (57,65) (57,65) (53.,61) (63,71) | (54,63) (55,64) (56,64) (52,61) (62,71)
Cervical Cancer 60" 71° 68" 64" 64 58 69 67 63 64 53 65 63 59 61
Screening (57,62) (68,73) (66,70) (61,66) (62,66) | (56,61) (67,72) (64,69) (60,65) (61,67) | (50,56) (62,68) (60,66) (56,62) (57,64)
Chlamydia 46 46 47" 49° 55 43 44 44 45 47 44 41 39 36 45
Screening (42,51) (41,50) (42,51) (44,53) (50,59) | (38,48) (39,49) (39.,49) (40,51) (42,53) | (39,50) (35.,46) (34,45) (31,41) (38,52)
Pediatric Preventive

Childhood 79 80° 81° 79° 79 76 78 78 77 77 75 74 72 74 76
Immunizations (75,83) (75,84) (76,85) (74,83) (74,83) | (70,81) (73,82) (73.83) (72,81) (71,81) | (68,81) (67,80) (65,78) (68,79) (70,81)
Adolescent 86" 93 93 93 92 84 92 93 93 92 80 94 91 93 91
Immunizations (82,89) (91,95) (91,95) (91,95) (90,94) | (80,88) (89,94) (90,95) (90,95) (90,94) | (74,84) (91,95) (87,93) (91,95) (88,94)
Well Child Visits 38 43 49 53 51 35 41 43 49 46 35 43 50 45 47

15 Months (30,46) (35,52) (41,58) (44,62) (43,59) | (27.43) (32,50) (35,52) (40,58) (37.55) | (27,44) (34,53) (41,59) (35,55) (37,58)
Well Child Visits 75° 664 75 75 70 73 65 70 68 67 74 69 71 69 67
3-6 Years (74,77) (64,67) (73,76) (73,76) (68,71) | (71,75) (63,67) (68,72) (66,70) (65,69) | (72,76) (67,71)  (69,73) (68,71) (65,69)
Adolescent Well 520 46 55 55 50° 50 43 50 46 47 46 42 49 44 44
Care (48,57) (41,51) (50,59) (50,60) (45,54) | (45,54) (38,48) (45,54) (42,51) (43,52) | (41,51) (38,47) (45,54) (39,49) (39,50)

Boldfaced number: MiPCT mean percent of Quality rate is significantly higher or lower than comparison groups, with ? representing MiPCT is higher than PCMH comparison, ° representing MiPCT is
higher than non-PCMH comparison, ¢ representing MiPCT is lower than PCMH comparison, ¢ representing MiPCT is lower than non-PCMH comparison; all significance are at 0=0.05 level. Sidak
corrections for multiple comparisons were applied at each time point.



eAppendix Figure. Pre-intervention Quarterly Trend Differences
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CG1: PCMH comparison; CG2: Non-PCMH comparison; all significances are at 0.05 level,
adjusted for multiple comparisons.
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