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BACKGROUND: Seventeen medical homes (MHs) were
established in the Local Health Authority (LHA) of Parma
(about 450,000 residents), Emilia Romagna, Italy, be-
tween 2011 and 2016.
OBJECTIVE: To estimate the effects of MH implementa-
tion on healthcare utilization.
DESIGN: We conducted a longitudinal cohort study (01/
2011–12/2017) using the Parma LHA administrative
healthcare database.
PARTICIPANTS: Residents for ≥1 year and older than 14
years of age with a documented primary care physician
(PCP) in Parma LHA.
INTERVENTION: MH exposure status was classified for
each resident as either receiving care from a PCP that (1)
eventually practices in an MH (pre-MH), (2) is currently in
an MH (post-MH), or (3) does not join an MH (non-MH).
MAIN OUTCOME MEASURES: Risks of ordinary inpa-
tient hospital admissions, day hospital admissions, ad-
missions for ambulatory care sensitive conditions
(ACSCs), all-cause emergency department (ED) visits,
and deferrable ED visits were compared using Cox pro-
portional hazards regression and risks of all-cause 30-
and 90-day readmissions for congestive heart failure
(CHF) or chronic obstructive pulmonary disease (COPD)
were compared using logistic regression.
KEY RESULTS: Prior to MH implementation, the risk of
all-cause ED visits for pre-MH residents was 0.93 (95%
CI: 0.92–0.94) that of non-MH residents. After MH imple-
mentation, the relative risk for post-MH versus non-MH
was 0.86 (95% CI: 0.85–0.87) and, over time, post-MH
versus pre-MH was 0.93 (95% CI: 0.92–0.94). Hospitali-
zation risks were generally lower among the pre-MH and
post-MH, compared to non-MH. However, hospitaliza-
tions and HF or COPD readmissions were not generally
lower post-MH compared to pre-MH.
CONCLUSIONS: This MH initiative was associated with a
7% reduction in risk of ED visits. More research is neces-
sary to understand if ED visit riskwill continue to improve
and how other aspects of healthcare utilization might

change as more MHs open and the length of exposure to
MHs increases.
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INTRODUCTION

Despite differences in organizational settings, cultural context,
and policymaking considerations between the USA and Eu-
rope, they share the common priority to implement effective
primary care models that provide continuous, comprehensive,
coordinated care and serve as the first point of contact for most
healthcare needs.1,2 In the USA and Europe, the medical home
(MH) model is one of the most promising approaches to
reforming primary care delivery. MHs aim to better manage
populations with high-quality ambulatory and preventative care
services, payment systems that recognize value conferred to
local residents, and ultimately avoid adverse events that result
in high-cost acute utilization.1,2 The MH model is based on
primary care physician (PCP)–led multidisciplinary care teams
assuming responsibilities for comprehensive care of residents
through coordination with other qualified professionals.
Primary care has a central role in the Italy’s National Health

Service (NHS), which provides universal coverage to all citi-
zens and legal foreign residents.3 The 20 regions are respon-
sible for delivering care through geographically defined Local
Health Authorities (LHAs), which deliver primary care, hos-
pital care, outpatient specialist care, public health care, and
health services related to social care. Each citizen is required
by law to enroll with a PCP or pediatrician (for children up to
14 years old) within a specific LHA. 4 They may choose any
PCP or pediatrician having fewer than the maximum number
of patients allowed (1500 for PCPs, 800 for pediatricians) and
may switch at any time.
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The services of the PCPs and pediatricians are free at the
point of use. PCPs and pediatricians act as “gatekeepers” for
the system, assessing patient needs, prescribing pharmaceuti-
cals, and ordering diagnostic procedures, and referrals to spe-
cialists and hospitals. They are self-employed and paid on a
capitation basis depending on the number of patients on their
list. LHAs can also remunerate them for additional care to
specific patients, such as home care to chronically ill patients,
or for reaching targets related to quality or spending levels.
Traditionally, PCPs and pediatricians have worked in solo

practices with minimal to no auxiliary staff or structured,
formal relations with other PCPs. With the belief that a strong
primary care system is conducive to improving population
health, in the last 20 years the Italian NHS initiated a
restructuring which introduced reforms that incentivized PCPs
and pediatricians to organize into collaborative arrangements.
As such, group practices have become more common, partic-
ularly in the northern part of the country. As a further evolu-
tion, in 2007 the Italian NHS announced plans for the Italian
MH model.5 They included investments in infrastructure and
care coordination and management to increase continuity of
care, establish a single access point for health and social
services, provide team-based care, empower residents, foster
interdisciplinary collaboration, improve communication strat-
egies, develop prevention programs to be applied across the
life course, improve quality and access to care, and deliver
continuing education for health professionals. Because each of
Italy’s 20 regions plans, administers, and reimburses
healthcare services for their residents, the development of the
MH model has taken distinct paths within each region.
The Emilia-Romagna region has established 107MHs as of

2019 across its 8 LHAs.6 In Emilia-Romagna, the MH initia-
tive has involved investments in infrastructure (e.g., disease
registries, population health management, new physical facil-
ities that promote team-based care) and efforts aimed at
redesigning care delivery including care coordination and care
management, resident empowerment, and expanded access to
care (e.g., longer hours of operation, open scheduling, elec-
tronic messaging). Value-based payment models have also
been implemented to better align the goal of population health
management with physician compensation. To guarantee con-
tinuity of care, anMH in Emilia-Romagna should at minimum
have a multidisciplinary team made of a PCP, a pediatrician, a
nurse, a social worker, a midwife, and at least a specialist.7 In
light of the historical solo practice model of primary care in
Italy and our prior documentation of pockets of antipathy
towards interprofessional collaboration among physicians
and nurses in Parma LHA, the cultural changes necessary for
effective team-based care within the primary care setting were
expected to develop gradually.8

Between 2011 and 2016, 17 MHs were established in the
LHA of Parma, Emilia-Romagna. We conducted a prelimi-
nary cross-sectional comparison of healthcare use among res-
idents receiving care inMHs with those in traditional practices
(solo practices or other collaborative arrangements) in the

LHA of Parma, Emilia-Romagna, during 2015.9 Utilization
in MHs was associated with lower rates of emergency depart-
ment (ED) visits and hospitalizations for chronic ambulatory
care sensitive conditions, though we recognize the potential
for selection bias in cross-sectional designs.
This study presents longitudinal data that characterizes chang-

es in healthcare utilization over time and accounts for how
physicians that provide care in an MH and their patients might
be distinct from those that do not. We hypothesized that MHs
were associated with reductions in utilization, possibly depend-
ing on how long the PCPs had practiced in their MH, when their
MH was implemented, and the complexity of their MH.

METHODS

Population and Data Sources

The study sample included residents aged 14 years or older
assigned to a Parma LHA PCP for at least 1 year during the
study period. Information on their hospital, emergency depart-
ment, and specialty utilizations were available from the LHA’s
administrative healthcare database as well as demographics,
laboratory orders, and pharmacy data. Residents’ encounters
with PCPs are not recorded in the database.

Study Design

This was a cohort study from January 1, 2011, to December
31, 2017. Follow-up began the earliest date and all inclusion
criteria were satisfied and completed at the first of either the
end of the study period, death, exit from Parma LHA, end of
care from a PCP in Parma LHA, or long-term hospitalization
(>30 days).
According to the comprehensiveness of services provided,

Emilia-Romagna regional healthcare system classifies MHs
into two categories or levels of complexity depending on the
range of services offered: low complexity and medium/high
complexity.7 In addition to the minimum multidisciplinary
team present in a low complexity MH, the medium/high
complexity MH offers services on at least a 12-h basis (8 am
to 8 pm), including diagnostics, family counseling, home care,
prevention and public health, cognitive disorder services, and
a wider range of medical specialties (Supplemental Table S1).
The original LHA ParmaMHDevelopment Plan delineated

the establishment of 26 MHs.10 Because of the geographic
characteristics of the LHA territory, in the mountain and hill
areas with a low population density the LHA Parma MH
Development Plan forecasts to set up essentially low complex-
ity MHs, as opposed to medium/high complexity MHs
planned in urban areas. As of 2021, the establishment of the
26 MHs has not been completed. In fact, the success and
rapidity of the process have been influenced by a number of
concomitant factors, including the resources needed for the
acquisition/creation of the physical MH space, the willingness
of PCPs/pediatricians and other professionals to join an MH,
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and the local ability to integrate existing healthcare and social
services within the MH initiative. No MHs were active when
our study began, the first MHs opened in December 2011, and
17 were active with at least 1 year of follow-up by the end of
the study period in December 2017 (Fig. 1).

Exposure

Each resident’s PCP assignment was updated continuously
throughout the study period. Exposure to MH care on a given
date depended on whether their PCP was currently affiliated
with an MH. Exploratory data analyses suggested that, com-
pared to PCPs who would not be affiliated with an MH during
the study period, PCPs who would tended to have distinct
healthcare utilization rates among their patients preexisting
their MH. To adjust for this, we constructed a three-group
MH exposure variable to estimate changes in utilization asso-
ciated with MH initiation. Specifically, each day of follow-up
was categorized for each resident as either

1. Pre-MH (i.e., assigned to a PCP that will be affiliated
with an MH at a future date),

2. Post-MH (i.e., assigned to a PCP presently practicing in
an MH), or

3. Non-MH (i.e., assigned to a PCP that will not be
affiliated with an MH).

Healthcare Utilization Measures

Healthcare utilization measures were chosen based on a liter-
ature review and available data. All-cause hospital admissions
included ordinary inpatient hospital admissions and day hos-
pital admissions included outpatient assessment, treatment, or
rehabilitation. Admissions for ambulatory care sensitive con-
ditions (ACSCs) were indicators of outpatient care quality and
defined by ICD-9 codes for an ACSC in the primary position

on the hospital claim for diabetes, chronic obstructive pulmo-
nary disease (COPD), hypertension, congestive heart failure
(CHF), bacterial pneumonia, urinary tract infection (UTI),
angina, asthma, and dehydration. All-cause and deferrable
ED use visits were defined as potentially avoidable through
effective ambulatory care. A deferrable ED visit was defined
as “non-urgent” or “urgent-deferrable,” in which the resident
arrived at the ED through their own means of transportation
and did not result in a hospital admission. All-cause
readmissions within 30 days and 90 days of the hospital
discharge date for CHF or COPD were potential indicators
of quality of coordination between inpatient and outpatient
settings during care transitions for residents with chronic
conditions.

Statistical Analysis

Demographic characteristics were summarized as of the
time of study entry. Additionally, since residents’ affil-
iation with MHs could change over time, characteristics
of residents exposed to and not exposed to MHs were
summarized by the amount of time contributed to each
exposure group.
To assess the association of MH exposure and study out-

comes, recurrent events Cox proportional hazards models
were adjusted for time-fixed covariates for the sex of the
resident and their PCP and time-dependent covariates for
age, geographic location (mountain, hill, or plain; a proxy
for population density), median household income in their
commune of residence (the smallest administrative geographic
unit in Italy), driving time to nearest hospital, and their PCP’s
age. Because the diagnoses observed on claims over time may
result from medical management changing over time and not
preexisting disease burden, clinical conditions were not con-
sidered potential confounders as that would falsely attribute at
least some of the MH effect to confounding. Empirically, the

Figure 1 Medical home openings and the level of their complexity.
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potential for confounding appeared minimal as the prevalence
of chronic conditions was similar among exposed and unex-
posed residents.9

Each utilization outcome was modeled separately. From
these models, we focused on three utilization risk or odds
comparisons:

A. Pre-MH vs. non-MH,
B. Post-MH vs. non-MH, and
C. MH Gain: B. vs. A.

That is, C. estimates the gains, in terms of reducing utiliza-
tion risk or odds, after the introduction of the MHs. This
approach of contemporaneous comparisons to the same non-
MH PCPs in A. and B. effectively controlled C. for secular
trends broadly affecting utilization risk across different calen-
dar times.
Similarly, for CHF and COPD readmissions, we analyzed

GEE logistic regression models of multiple index hospitaliza-
tions per patient over time adjusted for time-fixed and time-
dependent covariates. The within-patient correlation of obser-
vations over time was modeled using a first-order
autoregressive structure.
Three additional analyses explored heterogeneity in the

exposure-risk relationships associated with:

1) MH recency (MH care within its first year of operation
vs. afterward),

2) Early vs. later MH (MHs implemented in 2011–2012 vs.
2013–2016), and

3) MH complexity (i.e., MH care in lower vs. higher
complexity MHs).

All analyses were performed in SAS 9.4 (SAS Institute Inc.,
Cary, NC).

RESULTS

Among the 431,378 residents of Parma (median follow-up=7
years), 135,657 contributed to the post-MH group (median
follow-up=4.5 years). Demographic characteristics of resi-
dents and the 371 PCPs are summarized in Table 1.
To illustrate how differences in deferrable ED visit and

ordinary hospital admission rates tracked with PCPs and the
timing of their MH affiliation, crude utilization rates are pre-
sented for patients of non-MH PCPs, patients of PCPs even-
tually or currently affiliated with an early MH, and patients of
PCPs eventually or currently affiliated with a later MH in
Figure 2. Throughout the study period, rates of ordinary
admissions and deferrable ED visits were persistently higher
among non-MH patients of non-MH PCPs compared to pa-
tients of PCPs eventually or currently affiliated with an MH.
The variability between these rates for patients of early and
later MH PCPs was modest.
Compared to non-MH patients, the adjusted risk of all-

cause ED visits was 7% lower (HR=0.93, 95% CI: 0.92–

0.94) among pre-MH patients and 14% lower among post-
MH patients (HR=0.86, 95% CI: 0.85–0.87), suggesting there
was a 7% gain in terms of reducing the relative risk of ED
visits associated with MH (HR=0.93, 95% CI: 0.92–0.94)
(Table 2). Similar gains were observed for deferrable and for
ACSC ED visits. Estimates for hospitalization risks generally
favored MH PCP patients consistently before and after MH
implementation compared to non-MH PCP patients, reflecting
little MH gains. Before MH implementation, the risk for
ACSC hospitalization among pre-MH patients was 8% lower
(HR=0.92, 95% CI: 0.87–0.97) than among non-MH patients,
though we detected no MH gain (HR=0.99, 95% CI: 0.93–
1.05). MH care was not associated with 30-day or 90-day
hospital readmissions for CHF or COPD (Table 3).

Additional Analyses

Analyses of the recency of MH implementation suggested
patients of PCPs practicing in an MH after its first year of
operation experienced 13% gain in reduced ACSC ED visit
risk over pre-MH (HR=0.87, 95% CI: 0.81–0.93) representing
a 9% greater gain (HR=0.91, 95%CI: 0.83–0.99) than patients
of PCPs practicing in an MH in its first year of operation
(Supplemental Table S2). Patients of PCPs practicing in an
MH after its first year of operation experienced a 31% greater
gain in reduced odds of 30-day hospital readmission for CHF
compared to patients of PCPs practicing in an MH in its first
year of operation (OR=0.69, 95% CI: 0.47–0.99) (Supple-
mental Table S3).
Patients of PCPs in later MHs (i.e., implemented after 2012)

experienced a 13% gain in reduced chronic ACSC admissions
risk compared to pre-MH (HR=0.87, 95% CI: 0.78–0.97;
Supplemental Table S4). Patients of PCPs in later MHs expe-
rienced a 20% gain in reduced CHF admission risk compared
to pre-MH (HR=0.80, 95% CI: 0.69–0.93) which was 36%
greater than the gain among patients of PCPs in early MHs
(HR=1.36, 95% CI: 1.11–1.67). There were no clear differ-
ences in CHF or COPD readmission odds or gains between
early and later MHs before or after MH implementation (Sup-
plemental Table S5).
Patients of PCPs in low and medium/high complexity MHs

experienced significant gains in reduced all-cause ED visits
risk (HRlow=0.91, 95% CI: 0.90–0.93; HRmedium/high=0.94,
95% CI: 0.93–0.95) (Supplemental Table S6). There were no
clear differences in CHF or COPD readmission odds or gains
by MH complexity (Supplemental Table S7).

DISCUSSION

In this large population-based evaluation of the first 6 years of
Parma LHA’s MH initiative, our findings suggested that,
while hospitalization and readmission utilizations generally
remained stable after MH implementation, MH-based care
was associated with net gains in reducing risks of all-cause,
deferrable, and ACSC ED visits. Our results suggested PCPs
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who would later join MHs tended to perform better than non-
MH physicians on most utilization measures prior to MH
implementation, and that these advantages were preserved

after joining their MH. Greater gains in reducing the risk of
ACSC ED visits and the odds of 30-day CHF readmissions
were associated with care from PCPs having practiced longer

Table 1 Resident and PCP Demographics at Time of Entry into the Study in Terms of the Proportion of Time Contributed to Each Exposure
Category in 1000 Person-Years (PYs)

Time contributed to:

Variables At study entry, N (%) Pre-MH
1000 PYs (%)

Post-MH
1000 PYs (%)

Non-MH
1000 PYs (%)

Resident demographics
All 431 378 244.8 509.8 1589.3
Sex
Female 223 874 (51.9) 128.5 (52.5) 264.6 (51.9) 832.3 (52.4)
Male 207 504 (48.1) 116.3 (47.5) 245.3 (48.1) 757.0 (47.6)

Age
14–29 97 714 (22.7) 37.8 (15.4) 81.6 (16.0) 249.8 (15.7)
30–44 113 059 (26.2) 61.1 (25.0) 119.1 (23.4) 388.7 (24.5)
45–65 121 465 (28.2) 78.4 (32.0) 169.9 (33.3) 524.8 (33.0)
65–74 47 256 (11.0) 31.8 (13.0) 66.1 (13.0) 202.7 (12.8)
75–84 35 829 (8.3) 24.2 (9.9) 49.8 (9.8) 154.3 (9.7)
85+ 16 055 (3.7) 11.5 (4.7) 23.4 (4.6) 69.0 (4.3)

Geographic location
Plain 266 792 (61.8) 160.4 (65.5) 255.6 (50.1) 1008.2 (63.4)
Hill 134 545 (31.2) 64.4 (26.3) 212.4 (41.7) 477.2 (30.0)
Mountain 30 041 (7.0) 19.9 (8.1) 41.8 (8.2) 104.0 (6.5)

Driving time to nearest hospital (min)
<15 213 469 (49.5) 115.9 (47.4) 184.1 (36.1) 847.7 (53.3)
15–29 172 711 (40.0) 103.3 (42.2) 273.2 (53.6) 567.8 (35.7)
30+ 45 198 (10.5) 25.5 (10.4) 52.6 (10.3) 173.8 (10.9)

Community median income (euros)*
10,000–12,499 20 847 (4.8) 13.1 (5.4) 30.0 (5.9) 70.7 (4.4)
12,500–14,999 129 974 (30.1) 74.1 (30.3) 165.3 (32.4) 461.8 (29.1)
15,000–17,499 95 537 (22.1) 60.9 (24.9) 205.1 (40.2) 275.7 (17.3)
17,500–20,000 185 020 (42.9) 96.6 (39.5) 109.4 (21.5) 781.1 (49.1)

PCP demographics
All 371 244.8 509.8 1589.3
Sex
Female 100 (27.0) 49.6 (20.2) 96.1 (18.9) 368.3 (23.2)
Male 271 (73.0) 195.2 (79.8) 413.7 (81.1) 1221.0 (76.8)

Age
≤ 44 45 (12.1) 3.3 (1.4) 11.6 (2.3) 42.8 (2.7)
45–64 308 (83.0) 241.1 (98.5) 478 (93.8) 1487.3 (93.6)
65+ 18 (4.9) 0.4 (0.1) 20.2 (4.0) 59.2 (3.7)

PY, person-years; MH, medical home; PCP, primary care physician
*Based on 2011 census

Figure 2 Annual crude utilization rates (per 1000 residents) by MH exposure groups for A ordinary hospital admissions and B deferrable ED
visits.
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in anMH. Greater gains in reducing the risks of chronic ACSC
admissions, CHF admissions, and all ED visits were also
associated with care from PCPs practicing in later MHs (im-
plemented after 2012). However, MH complexity did not
strongly influence changes in risks or odds of utilizations
associated with MHs. These early results support the contin-
ued expansion of MH-based care in Parma LHA.
The MH initiative in Parma LHA closely resembles the

international model of primary care transformation. Consistent
with accumulating early results of MH projects in the USA,
our results were somewhat mixed.11,12 However, we empha-
size important distinctions in context. Unlike in the USA, the
single-payer system in Italy provides universal healthcare
coverage and requires citizens to designate a PCP as their
usual source of care. Accordingly, the utilization differences
we observed are likely to be associated with the structural
(e.g., new health information technology, centralization of
professionals and services, expanded hours) and process
(e.g., to manage and coordinate care) changes to the primary
care delivery system rather than newly obtaining a usual
source of primary care.

Although certain aspects of primary care transformation
take effect upon opening a new MH (e.g., expanded office
hours), incremental improvements associated with increasing
experience operating as anMH are expected since it takes time
for other aspects to improve patient outcomes.13–17 In our
study, a longer time since MH implementation was associated
with modest improvements in ACSC ED visit risk and odds of
CHF rehospitalization, but other utilization metrics were com-
parable in the first year and in later years after implementation.
Healthcare delivery interventions are often implemented

over a period of years rather than simultaneously due to
practical reasons such as local readiness, resources, and ca-
pacity. We hypothesized that early adopters of MHs in Parma
LHA might be predisposed to team-based care and their
readiness for change correlated with higher quality of care.18

However, later adopters experienced greater net reductions in
chronic ACSC admission, CHF, and ED visit rates. This larger
gain associated with later MHs may suggest potential benefits
from accumulated institutional knowledge and possible spill-
over effects from interprofessional interactions between pro-
viders in later MHs and high-performing early MHs.19–22

Table 2 Hazard Ratios (with 95% Confidence Intervals) from Time-Dependent Covariates Cox Proportional Hazards Models Assessing the
Adjusted Associations Between MH Exposure and Healthcare Utilization

A. Pre-MH vs. non-MH B. Post-MH vs. non-MH C. MH gain: B vs. A

All admissions 0.98 (0.97, 0.99) 0.99 (0.98, 1.00) 1.01 (0.99, 1.02)
Ordinary admissions 0.98 (0.97, 1.00) 0.98 (0.97, 0.99) 1.00 (0.98, 1.01)
DH admissions 0.98 (0.96, 1.00) 1.02 (1.00, 1.04) 1.04 (1.01, 1.07)

ACSC admissions 0.92 (0.87, 0.97) 0.91 (0.88, 0.95) 0.99 (0.93, 1.05)
ACSC – chronic 0.93 (0.87, 0.99) 0.88 (0.84, 0.93) 0.95 (0.88, 1.03)
Diabetes 1.11 (0.91, 1.34) 1.05 (0.89, 1.23) 0.95 (0.75, 1.21)
COPD 0.86 (0.74, 1.00) 0.79 (0.70, 0.88) 0.92 (0.76, 1.10)
Hypertension 0.87 (0.66, 1.17) 0.90 (0.73, 1.12) 1.03 (0.73, 1.46)
CHF 0.92 (0.85, 1.00) 0.90 (0.84, 0.96) 0.97 (0.88, 1.08)
Angina 0.92 (0.76, 1.11) 0.83 (0.71, 0.97) 0.90 (0.71, 1.13)
Asthma 0.91 (0.48, 1.71) 1.01 (0.66, 1.56) 1.12 (0.53, 2.33)

ACSC – acute 0.90 (0.83, 0.99) 0.96 (0.91, 1.03) 1.07 (0.96, 1.19)
Bacterial pneumonia 0.89 (0.79, 1.01) 0.96 (0.88, 1.05) 1.08 (0.94, 1.24)
Urinary tract infection 0.91 (0.78, 1.07) 0.98 (0.88, 1.09) 1.07 (0.89, 1.28)
Dehydration 0.93 (0.71, 1.23) 0.96 (0.77, 1.20) 1.03 (0.73, 1.45)

All ED visits 0.93 (0.92, 0.94) 0.86 (0.85, 0.87) 0.93 (0.92, 0.94)
Deferrable ED visits 0.87 (0.86, 0.88) 0.81 (0.80, 0.82) 0.93 (0.92, 0.94)
ACSC ED visits 1.03 (0.98, 1.08) 0.92 (0.88, 0.95) 0.89 (0.84, 0.95)

MH, medical homes; DH, day hospital; ACSC, ambulatory care sensitive conditions; COPD, chronic obstructive pulmonary disease; CHF, congestive
heart failure; ED, emergency department
See the “METHODS” section for covariates and Technical Supplement for specific details on models and hazard ratio specifications

Table 3 Adjusted Odds Ratios (with 95% Confidence Intervals) from Time-Dependent Covariates Longitudinal Logistic Regression GEE
Models Assessing the Adjusted Associations Between MH Exposure and Hospital Readmissions Within 30 Days and 90 Days for CHF and

COPD

A. Pre-MH vs. non-MH B. Post-MH vs. non-MH C. MH gain: B. vs. A.

CHF, 30 days 0.86 (0.68, 1.09) 0.85 (0.71, 1.02) 0.99 (0.74, 1.32)
CHF, 90 days 0.92 (0.76, 1.12) 0.87 (0.75, 1.01) 0.94 (0.74, 1.20)
COPD, 30 days 1.07 (0.68, 1.67) 1.18 (0.84, 1.65) 1.10 (0.64, 1.90)
COPD, 90 days 1.19 (0.84, 1.70) 1.11 (0.84, 1.46) 0.93 (0.60, 1.44)

MH, medical homes; COPD, chronic obstructive pulmonary disease; CHF, congestive heart failure
See the “METHODS” section for covariates and Technical Supplement for specific details on models and odds ratio specifications
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Rural practices often suffer workforce shortages and dimin-
ished access to specialists and hospitals.23 In Parma LHA, six
MHs had low complexity and all six were located in the rural
mountainous areas. Our results did not vary by MH complex-
ity, suggesting that having relatively fewer services and a lack
of diversity in on-site specialists in rural Italy did not attenuate
the benefits associated with MHs. Conversely, the apparent
lack of an advantage for high complexity MHs in preventing
hospital admissions for ACSCs and readmissions for chronic
conditions raises questions about the effectiveness of care
coordination between their PCPs and specialist physicians
and with local hospitals.
The present study addresses important limitations of our

prior cross-sectional evaluation of MHs in Parma LHA. Com-
pared with our cross-sectional study,9 which reported a 14%
lower rate of ED utilization associated with MHs, after ac-
counting for differences in utilization prior to MH implemen-
tation, our current study showed a 7% lower risk of ED
utilization. Due to capitation payment systems for PCPs in
Parma LHA, our database lacked information on the number
of visits to PCPs, a metric that has been observed to increase in
some earlier MH projects.24,25 However, in the present longi-
tudinal study, the comparisons of interest were effectively
controlled for this and other sources of confounding by in-
cluding time-fixed and time-dependent covariates and making
comparisons between pre-MH and MH care utilization over
time offset, respectively, by contemporaneous non-MH care
utilization. Regardless, we cannot identify what specifically
caused the benefits apparently attributable to the implementa-
tion of MHs.
Our assessment of theMH initiative in the Parma LHA took

into consideration key outcomes of healthcare utilization.
However, other quantitative and qualitative analyses could
certainly offer valuable insights into the implementation of
the MH model and provide context for generalizing findings.
For instance, evaluations of patient experience in terms of
access, empowerment, and behavioral health attitude, as well
as healthcare professional experience in terms of workforce
and cooperativeness, should be undertaken for a more com-
prehensive assessment of the MH implementation.

CONCLUSIONS

The MH initiative in Parma LHA was associated with modest
improvements in healthcare utilizations, particularly with low-
er risk of ED utilization. More research is necessary to under-
stand if ED visit risk will continue to improve and how other
aspects of healthcare utilization which may require long-
standing effective primary care to improve might change as
more MHs open and the length of exposure to MHs increases.
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