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Title: Hospitalizations for Ambulatory Care Sensitive Conditions across Primary Care

Modelsin Ontario, Canada

Abstract

The study analyzes the relationship between tlkeofis hospitalization for an ambulatory care
sensitive condition (ACSC), and the primary cargnpant and the organizational model used by
the patient (fee-for-service, enhanced fee-forisenblended capitation, blended capitation with
interdisciplinary teams).The study used linked grattievel health administrative databases and
census data housed at the Institute for Clinicallative Sciences in Ontario. Since the
province provides universal health care, the dapduse all patients in Ontario, Canada’s most
populous province, with about 13 million inhabisnAll Ontario patients diagnosed with an
ACSC prior to April 1, 2012, who had at least om@twvith a physician between April 1, 2012,
and March 31. 2013, were included in the study (A$1,310). Each patient was assigned to the
primary care model of his/her physician. The dgfgrmodels were categorized as Fee-for-
Service (FFS), enhanced-FFS, blended capitatiahirdardisciplinary team. A logistic
regression was used to model the risk of having@8C hospitalization during the one-year
observation period. Adjustments were made for patikaracteristics (age, sex, health status,
and socio-economic status) and for the geograpbation of the practice. Using patients
belonging to FFS models as the reference groupjgkef an ACSC hospitalization was higher
for patients belonging to the blended-capitatiordelasing interdisciplinary teams (Adjusted
Odds Ratio [AOR] = 1.06, 95% confidence interval][€1.00-1.12) and lower for enhanced-

FFS (AOR = 0.78, Cl= 0.74-0.82) and blended capigpatients (AOR = 0.91, CI= 0.86-0.96).



Using patients with hypertension as the referemoap the odds of an ACSC hospitalization
were much higher for patients with any other AC®@ encreased with patients’ morbidity. The
risk was lower for patients of higher socio-econostatus (AOR=0.63, CI=0.60-0.67) in the

highest neighborhood income quintile.
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Introduction

Hospitalizations due to ambulatory care sensitiveditions (ACSCs) are considered potentially
preventable because they are related to conditi@ishould not require hospitalizations, if they
are appropriately treated and managed in a priceny setting (Billings et al., 1993; Bindman,
Chattopadhyay, & Auerback, 2008; Brown et al., 2@@4dminal, Starfield, Sanchez, Casanova,
& Morales, 2004; Chen, Farwell, & Jha, 2009; Ladjtkaditka, & Probst, 2005). Recent
systematic reviews examined the literature on A@8¢&hitalizations, and the findings support
the validity of a hospitalization rate as an intlicaof the quality of primary care as long as
adequate adjustment is made for variation in patkaracteristics (Eggli, Desquins, Seker, &

Halfon, 2014; A. Rosano et al., 2013).

The rate of ACSC hospitalizations has been useuoh asdicator of both access to and
effectiveness of primary care. The rate is alsa @sea measure of the effectiveness of new
policies aimed at strengthening the primary cactos€Brown et al., 2001; Burgdorf, 2014;
Ibanez-Beroiz et al., 2014; Nedel, Facchini, MaNiateo, Vieira, & Thume, 2008; Rubinstein
et al., 2014; Sundmacher & Kopetsch, 2015). Inssxasintry comparisons, ACSC
hospitalization rates were lower in the healthesyst with a stronger primary care sector (as
opposed to a hospital-centric health care systewhjrasystems where the primary care
physicians had a more important role, including @matekeeper to specialist services (Aldo
Rosano et al., 2013). In the United States, a higite of ACSC hospitalizations was observed
in regions with a lower supply of primary care pbians (Laditka et al., 2005) and amongst

people facing financial barriers, such as peopta wo health care insurance who have to pay



out-of-pocket for primary care visits (Billings &t, 1993). Similar results were found in
countries with universal health care insurancets/te the emergency department and
admissions for ACSCs were found to be higher fariocome people (Huntley et al., 2014;
Roos, Walld, Uhanova, & Bond, 2005), despite thegher utilization of primary care services

(Roos et al., 2005).

Both primary care practice models and physicianurggnation are considered important
determinants of patient access to care for ACSQisekample, in the United States, the patient-
centered medical home model has been associatedowier ACSC hospitalization rates (Yoon
et al., 2013). Aside from the practice charactiessiphysician payment alone may provide
different incentives for appropriate care managdroépatients with ACSCs. Fee-for-Service
(FFS) remuneration has been criticized for incéritng short visits that might not be sufficient
to appropriately care for complex chronic condiiphowever FFS does incent additional visits
by the same physician. The FFS payment methodérarally been associated with an
overprovision of care (Brosig-Koch, Hennig-Schmkigjries-Schwarz, & Wiesen, 2015;
Gosden et al., 2000). In contrast, capitation payrdees not penalize physicians for having
longer patient visits but does incent referralstteer care providers as opposed to additional

visits with the same primary care physician (Licdal., 2014).

The literature on ACSC hospitalizations is limitadelation to specific characteristics at the
practice level that could affect the quality ofrpary care delivery, in terms of the method of
payments to primary care physicians and in ternwgdinizational characteristics of the primary
care practice, such as whether the practice previderdisciplinary care to address the diverse
health needs of patients. In addition, most stukdés only examined ACSCs at the population

level, measuring rates in specific population ggapin comparing regions. To our knowledge,
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this is the first study to look at how a primaryeaiodel may affect the likelihood of an ACSC
hospitalization for a patient, in a context of wersal health insurance for physician and hospital

services.

The Canadian province of Ontario offers an impdrtgportunity to examine the relationship
between physician remuneration and practice mattepatient ACSC hospitalizations in the

context of universal health insurance for physi@ad hospital services. Ontario has actively
reformed primary care payment starting in 2004 lsaslevolved to have a variety of common

payment and practice models for primary care.

Patients can choose to see any physician. Physimadntario can decide the model they wish

to practice in and can be identified accordinghintpayment models (FFS, enhanced-FFS, and
blended capitation). The enhanced-FFS and blerag@thtion mechanisms are based on patients
being enrolled with their physician. Enrolment ional on both the physician’s and the

patient’s sides but not available for FFS physisidPhysicians are paid on a FFS basis for seeing
patients who are not enrolled with them. In 20X%02f Ontarians were not enrolled with a
physician (i.e. their physician was paid on a FESi®for the care), 33% were enrolled with a
physician in enhanced-FFS, 35% were enrolled wighysician in a blended capitation payment
model and the remaining 5% were patients of otheque models of primary care (Glazier,

Zagorski, & Rayner, 2012).

Enhanced-FFS is a model that mixes FFS with additipayments for enrolled patients for the
provision of specific services which are relatedsthyoto prevention and disease management.
The enhanced-FFS model has been associated wién bentinuity of care compared with the
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pure FFS model (Kralj & Kantarevic, 2012). Ontaneas implemented blended-capitation that
provides additional payments for a list of spec#érvices, such as chronic disease management.
Because capitation rates in Ontario are only agesar adjusted, patients enrolled are likely to
be healthier and to require minimum care (Glazied.e2012; Rudoler, Laporte, Barnsley,
Glazier, & Deber, 2015). It is possible that thgrmant incentives in the blended capitation

model may lead to the provision of less patieng ¢han is necessary and to a greater likelihood
of an ACSC hospitalization compared to those in RieBlels, all else being equal. On the other
hand, the incentives for providing chronic diseasmagement and requirements for after-hours

care to improve access (Haggerty et al., 2008)dconlinter balance that effect.

Physicians working in a blended-capitation modealeasble to form interdisciplinary teams

called Family Health Teams (FHTs) which offer nqiki theoretical advantages, such as patient
education in managing their condition and a highe&lity of care (Lin, Xirasagar, & Laditka,
2004; Russell et al., 2009; Sommers, Marton, Banba& Randolph, 2000). FHTs are
considered to adhere to the seven principles op#tient-centered medical home (PCMH)
model, i.e., a personal physician, physician-dedcnedical practice, whole-person orientation,
coordination and integration of care, quality aates/, enhanced access, and payment reflective
of the value for patients (Rosser, Colwill, Kasper& Wilson, 2011). Given the empirical
evidence about better quality of care in an insmigilinary team setting, one may expect to find

lower odds of ACSC hospitalizations for patient$HTs, as compared to patients in FFS.

Physicians have no incentives to avoid ACSC holgmtizons for their patients under any of the

models.



M ethods

The study period is April 1, 2012, to March 31, 20Which was the most recent fiscal year for
which the data was available at the time of thdyasma We adopted the Canadian Institute for
Health Information (CIHI, 2012) definition of ACSiibspitalizations as those related to seven
chronic conditions: angina, asthma, congestivethadure (CHF), chronic obstructive
pulmonary disease (COPD), diabetes, grand malsséatd other epileptic convulsioﬁa,nd
hypertension. The study population consisted oDaliarians aged 18 to 74 previously
diagnosed with these conditions. An ACSC diagnesis defined by at least two physician
billings or one acute hospital admission recordhwite of the seven conditions mentioned above
between April 1, 2010 and Mar&4i, 2012, i.e. in the 24-month period prior to ylear under
study. This is the method used in Ontario to deftgerthe prevalence and the incidence of
chronic diseases (Hux & Tang, 2003). Individualowied during the study period were

excluded.

Data Sources and Variables

This study was conducted at the Institute for CahEvaluative Sciences (ICES) which houses
Ontario health care administrative databases. TESluses an ICES Key Number (IKN) to
uniquely identify each person and to allow for kgle of patient-level data across databases

covering different care settings including primagye and hospitals.

! Hereafter referred to as epilepsy for the saksroplicity.



The outcome variable was a binary variable thaggdke value of one if the individual had one
or more hospitalizations for a pre-existing ACS®\&en April 1, 2012, and March 31, 2013,

which was the most recent fiscal year for whictadaere available.

The independent variables of interest were binanables for the patient’s primary care model
(FFS, enhanced-FFS, blended capitation, or FHTjeegrom other models were excluded
from the study because of the small numbers andrltrie characteristics and the diversity
within these other models. The primary care modekbles corresponded to the model of the

physician with whom the patient was enrolled.

The analyses were adjusted for the patient’'s agg,ad health status. For the health status,
there was a flag for each of the ACSC and hypeidensas used as the reference group (since
each patient had to have at least one of the A@3# in the study population). In addition, the
Johns Hopkins Adjusted Clinical Group System (ACG®)ght of each patient was included.
We included each patient’s neighborhood incometdeiwhich was based on the postal code of
the individual, and is a commonly used proxy foziseeconomic status (SES) (Lane, Maxwell,
Gruneir, Bronskill, & Wodchis, 2015). The Ruralitydex of Ontario (RIO) score was included
to adjust for a patient’s geographic location, ackiedging that the rurality and proximity to
health care services may affect the probabilitsroACSC hospitalization. The RIO score is a
continuous variable that takes a value betweerdQLag; lower values indicate an urban

location.

Data on hospitalizations were taken from the CIHbspital Discharge Abstract Database
(DAD). The IKNs in the DAD were used to link to patts’ data contained in other databases,

and to retrieve the main diagnostic code (the meason for the hospitalization), and the date of



the admission to the hospital. Each patient’s pryncare model was determined from the Client
Agency Program Enrolment (CAPE) database whichatosifphysician rosters and also
indicates the primary care model with which eachsptian is affiliated. The vast majority of
patients seeing a physician in an enrolment mage¢arolled with the physician. Treatment of
non-enrolled patients presented a challenge. Iresindies, patients were “virtually” enrolled
with the physician they had most of their primaayecwith (Rudoler, Deber, et al., 2015;
Rudoler, Laporte, et al., 2015). However, physisida not receive any bonus payment for the
chronic disease management of non-enrolled patiengldition, non-enrolled patients are not
entitled to the same benefits in terms of obtairdnegcall and after-hours access. Hence, the
decision was made to categorize the non-enrolldeF&spatients. Sensitivity analyses were
conducted with “virtual” enrolment and with makingn-enrolled a separate category (results in

appendix). Models were mutually exclusive, so gaatient could only belong to one model.

Patients’ socio-demographic data were collectexhfitoe Ontario Registered Persons Database
(RPDB). Each patient’'s ACG® weight was calculateging a patient’s health services
utilization data from the 24-month period priorthe study period, with diagnostic data from the
DAD and from the billings in the OHIP database. ®hH a database of the billings from

physicians and contains individual-level informatian the services provided.

Statistical Analysis

This study examined the risk for a patient i todahospitalization for any of the seven chronic
ACSCs, conditional on that individual having an AC&nd clustered at the level of the

physician j. The logistic regression was defined as



log(ACSCH |having an ACSE§¥F fo + pienhanced-FFS; + Soblended_cap; + f3FHT; + S4RIO;

+ fsage; + psmale; + f7ACG; + fsACCj + foTwo_or_moreACSCs; + figincomequintile; + &

Although we report the results from the statistioaldel above, other specifications were tested
for the case-mix variables including more restddierms with removal of one or more of the
variables (ACG® weight, binary variables for eadi3C, binary variable for two or more
ACSCs). We also ran a more comprehensive spedaificéttat included interaction terms
between each two-way combination of the ACSCs(&tf- and diabetes) and between some of
the ACSCs and payment models in which the physi@aaived an incentive for chronic disease
management. Physicians in enhanced-FFS and indderapitation models receive an incentive
for the appropriate management of diabetes andHéf @&d dummy variables were created and
tested for each of these incentives. The resuta these model specifications are available in
supplemental material. We also conducted sepanalgses for each ACSC. Income quintile
was measured with binary variables using incomatdeione, the lowest income group, as the

reference.

We found that the interaction variables did notéhasignificant effect or improve the fit to the
data and hence these were removed from the findemdhe case-mix variables that were kept

were those for which the model had the best fiedam the C-statistic.

Tests were conducted to determine whether diffe®observed on patient characteristics were
significant between FFS patients and patients cf @her model (enhanced-FFS, blended

capitation, and FHT).

The study received approval from the Research EBaards of the University of Toronto and
the Sunnybrook Health Sciences Centre.
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Results

The study population contained 1,710,310 patierits &n average age of just over 52. About
12% of the patients had two or more ACSCs. Patigmasacteristics were similar across models,
except for the reference group (FFS), in whichgrasi were younger (mean age 46), less likely
to be male (46%) and more likely to have asthm&q26rsus 16% for the whole study
population). The proportion of patients from neighimods of lower income quintiles was
higher amongst FFS patients than amongst patierstsy other model, with 23.2% and 21.2% of
FFS patients in income quintiles one (lowest incauiatile) and two, respectively. Only 16.1%
of FFS patients were in the highest income quinBigients in blended capitation and FHT
models were generally healthier and wealthier.eéP&diin blended capitation and in FHT were
less likely to have asthma and epilepsy, and ve=® likely to have 2 or more chronic conditions
compared to the FFS patients. However, they hagrehprevalence of diabetes, CHF, COPD,
hypertension and angina and a higher rurality eatgiin enhanced-FFS were less likely to have
COPD, asthma, CHF, angina, or epilepsy. They wenetikely to have diabetes or

hypertension, or two or more conditions compareBR8 patients.

Physicians in all enrolment models receive inceifor the management of diabetes and
hypertension, which could explain the higher ratethese conditions in all models compared to
FFS. Although the differences in the prevalenceawh condition are significant, some are quite

small (less than a percentage point) (Table 1).
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[Table 1. Descriptive Statistics for all Patientswith ACSCs and by Primary Care M odel]

In Table 2, the rates of ACSC hospitalization fatipnts with each different condition and for
each model are reported. The differences in thegpésge of hospitalizations suggest that some
conditions are more likely than others to leadrtA&€SC hospitalization, i.e., CHF (from 5.93%
for blended capitation patients to 6.84% FHT patipand COPD (from 2.74% in FFS patients
to 7.64% in FHT patients). Rates of hospitalizagiare the lowest for patients with hypertension
(varying between 0.47% in enhanced-FFS patient9)d&#% in FFS patients, depending on the
model to which the patient belongs). Separate aralywere conducted for on the odds of a

hospitalization for each ACSC.

[Table 2. ACSC hospitalizations acr oss models and for each condition]

The results from the logistic regression are reggbm Table 3. In the table, the adjusted odds
ratios measure for each variable the risk thatti@mpiahas an ACSC hospitalization compared to
the reference group. The primary care model bimariables were the independent variables of

interest for our analysis.

The adjusted odds ratio (AOR) of an ACSC hospitdilon for FHT patients was 1.06 (95%

Confidence Interval [CI] = 1.00-1.12) compared &SHatients. For enhanced-FFS patients, the
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AOR was 0.78 (CI=0.74-0.82), whereas the AOR w8s (C1=0.86-0.96) for blended capitation

patients, using FFS patients as the reference group

The odds of an ACSC hospitalization are 1.41 (C3841.42) with each increase in the unit of
the ACG® weight and 1.01 (CI=1.01-1.01) with eactrease of one unit in the RIO score. A
diagnosis of any ACSC other than hypertension, wviias the reference group, was also
associated with higher odds of a hospitalizatidre ©dds of a hospitalization decrease markedly
for patients living in neighborhoods with highecame quintiles (AOR=0.63, CI=0.60-0.67 for
patients in neighborhoods in the highest incomatgai(5), compared to the lowest income

quintile), and for older patients (AOR=0.997, CI896-0.998 for each additional year).

[Table 3. Odds of an ACSC Hospitalization for ACSC Patients, Using FFS Patientsasthe

Reference Group]

The odds of an ACSC decreased when a patient lmdrtwiore ACSC. To investigate the
reason that could explain this result, interacterms between every possible combination of
two ACSCs were constructed and a separate anagsi€onducted with these additional
variables. Although many coefficients on theserat8on terms were significant, they did not
improve the predictive power of the model and doifiits on the primary care model variables

were not affected with the exception of the co@fit on the FHT variable, which became
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insignificant. The coefficients on each separat&S&Gncreased while most interaction terms

showed lower odds of hospitalization.

Separate analyses were conducted for each ACSa@lt®ksksow that the AOR of a
hospitalization are consistently lower for patientenhanced-FFS compared to FFS patients,
and significant for all conditions except CHF. TA@R were also lower for all conditions for
patients in blended capitation models, but onlyificant for COPD and hypertension. The
AOR of a hospitalization for patients in a FHT wérgher for all conditions except angina and
hypertension. In FHT patients, only the lower AGR liypertension was significant (see
appendix). In comparing different model specifioas in terms of the choice of variables to

control for health status, the results were coesist

Sensitivity analyses were conducted through amiffecategorization of the non-enrolled
patients. When treated as a separate group, themotied had a significantly higher risk of an
ACSC hospitalization [AOR=1.14, CI=1.05;1.23] (sgpendix). The coefficients were slightly
changed but the directions of the effects of printare models were consistent. When the non-
enrolled patients were virtually enrolled to theiysician, the odds of an ACSC hospitalization
for FHT patients increased [AOR=1.16, Cl=1.08;1.24]le those of blended capitation patients
became not significantly different from those ofSHpatients. Descriptive statistics of the non-
enrolled patients suggest that these patients are similar to the FFS patients on the

observable characteristics (results in Appendix).
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Discussion

The results show that there are significant difiees between primary care models in the risk of
an ACSC hospitalization, after adjustments are nfiadether factors, such as patient

characteristics and geographic location.

Patients who belonged to blended capitation mosl®ut a team-based practice had a lower
risk of an ACSC hospitalization, as compared to pEftents. Enhanced-FFS patients had the
lowest risk, which is interesting given that thénanced-FFS is the closest to the FFS model.
These results are aligned with a recent study, lwfiicused on asthma care and found better
asthma care and fewer emergency department visiessthma amongst patients of enhanced-
FFS physicians, as compared to patients of FFSigags (To et al., 2015). The finding could
mean that the specific differences between thedfehe enhanced-FFS models are
particularly important and beneficial to patienta@ames. It could also be due to selection of
physicians into the enhanced-FFS model. Enhanc&dphlysicians receive additional payments
for providing comprehensive care. Hence, enhandéegl{fhysicians have incentives to maximize
the intensity of services and to manage chroniditimms for a patient population. Taken
together, these elements may potentially suppertiédvelopment of a better patient-physician
relationship than the relationship in the FFS modkis kind of relationship could explain the
lower risk of an ACSC hospitalization amongst paseof enhanced-FFS physicians. The fact
that the patient population of enhanced-FFS phgsgchad, on average, a lower health status
may also lead to a higher intensity of care. Thisnsity of care may benefit the management of
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an ACSC and explain why the risk of an ACSC hoéipdtion is lower amongst enhanced-FFS
patients, as compared to FFS patients. Alternativieils possible that the incentives in place for
enhanced-FFS physicians lead to over-diagnosiatedngs; i.e., the enhanced-FFS patients may
be actually healthier than they appear in the datture research could examine the costs of care

across models for the ACSC population.

FHT patients (where physicians are also remunetatedgh blended capitation) had a higher
risk of an ACSC hospitalization, as compared to paftents. These results were consistent in
all three models in treating non-enrolled patieg$eing FFS patients, virtually enrolled, or as a
separate group. These results may appear to cantttiael results of other studies that have
associated interdisciplinary care with better caré better outcomes for patients with diabetes in
Alberta (Manns et al., 2012) and, in the US, witltearease in the ACSC hospitalizations and
costs (Yoon et al., 2013). The result from our gsialsuggest that although the FHT may share
some characteristics with the US medical homesg&o£olwill, Kasperski, & Wilson, 2010;
Rosser et al., 2011) and with the Alberta PrimaayeONetworks, they have some distinctive
features that could lead to the different outconteserved. Patients with better access to primary
care and better care are expected to have a laskesfrcomplications and/or hospitalizations. It
should be noted that the selection of physiciamispatients into primary care models was not
accounted for here. Longitudinal analyses wouldvalior the examination of these differences
over time, and inform as to whether the odds oA@S$C hospitalization change over time for
FHT patients compared to FFS patients. Data alwsne<haracteristics of the FHTs such as the

length of time they have been in operation andypes of services and professionals included in
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the practice, were not available. Hence, futurdyamaand results might indicate that FHTs

practices were in the process of establishing tkérmas when this study took place.

This study adjusted for a number of patient charastics. Most of these characteristics were
found to be significantly associated with the ridlan ACSC hospitalization. The higher risk of
an ACSC hospitalization for patients in more ruadas and for patients in neighborhoods of
lower income quintiles are consistent with a pragi€anadian study that looked at the risk of
hospitalization for hypertension in four provin@aongst patients diagnosed with hypertension

(Walker et al., 2013).

The study by Walker et al. (2013) also found ameased risk of a hospitalization for
hypertension in the presence of comorbidities. rBiselts in Table 3 show that the risk of an
ACSC hospitalization was actually lower for patgenith two or more ACSCs. A closer
examination of the characteristics of patientsaati#d that the majority of the patients with two
or more ACSCs had hypertension as one of the dondjtwhich was the condition that has the
lowest risk of a hospitalization; the AOR for eaiflthe other ACSCs is higher than 1. Hence,
the AOR of having two or more ACSCs mostly reflatis combined risk of ACSC (other than
hypertension) along with hypertension as compavqzhtients who only had one condition.
Because the risk of hospitalization is lowest ansbipgtients with only hypertension, the effect
is to dull the existing differential between hymesion and the other chronic conditions. People

who have multiple conditions may also have moreanters with health care providers and
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benefit from better monitoring and management eirtbonditions as a result.

The results reported in Table 2 show that theafdkaving an ACSC hospitalization increases
amongst patients living in neighborhoods in loweoime quintiles which is consistent with the
results from studies in Manitoba (Roos et al., 3pbbthe United States (Basu, Mobley, &
Thumula, 2014; Finegan, Gao, Pasquale, & Cam@@l0), in Australia (Ansari, Rowe,

Ansari, & Sindall, 2013) and in Italy (Agabiti €t,&2009). Lower hospitalization rates have also
been observed in wealthier regions, which were @egpto regions with lower incomes, in
Germany, Italy (Aldo Rosano et al., 2013) and &s@den (Lofgvist, Burstrom, Walander, &
Ljung, 2014). The present study suggests that duerdifferences across primary care models.
The higher risk of an ACSC hospitalization for pleolpving in lower income neighbourhoods
could mean that there is lower access to quality tapoorer neighbourhoods, creating barriers

for people to manage their chronic conditions.

A few researchers have stressed the importancensidering health status and the types of
patients’ ACSCs when ACSC hospitalizations are erath(Eggli et al., 2014; Finegan et al.,
2010; Saver, Wang, Dobie, Green, & Baldwin, 20T4he results of the present study support
this point, given that the ACG® weight and each Aa®ndition significantly affected the odds
of an ACSC hospitalization. Having COPD, as comgpaoehaving hypertension, represented a
particularly important risk factor; this figure gied with higher rates of hospitalization for
patients with COPD that were found in Spain (IbaBeroiz et al., 2014). In Ontario, some of

the chronic conditions on the list of ACSCs, namdigbetes and chronic heart failure, receive
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particular attention through financial incentivessaciated with their management and treatment.
Given the higher risk of hospitalization associatgith COPD, it could be helpful to offer
incentives to physicians to provide higher-quatigye for COPD. However, the efficacy of such
incentives may be limited. When testing a modehwnteraction terms between the models
which physicians received additional payment faoalt disease management and the
conditions for which these payments were offeredb@tes and CHF), we observed no
significant effect on the odds of an ACSC hospttion. In the UK, studies examining the
Quality and Outcomes Framework found performansathancentives were associated with
reduced hospitalizations for patients with ACSCagbeiko, Doran, Gravelle, Fullwood, &
Roland, 2011; Harrison et al., 2014). The incerstiveOntario are limited to processes of care
such as measuring the HbAlc level in patients didivetes as opposed to outcomes (such as

having their patients’ HbA1lc levels within clinicgliidelines targets).

The descriptive data on the ACSC population suggashe differences amongst patients across
primary care models, particularly amongst the pégien the reference group. FFS patients were
younger and from lower income quintiles, while pats in blended capitation models were
wealthier; these findings are consistent with wied been found in the general Ontario
population (Glazier et al., 2012). Blended capatafpatients appear to be generally healthier
than those in other primary care models, with aeloawerage ACG® weight of 0.761, as
compared with the FFS patient average of 0.793eiGthat capitation payments are adjusted
only for age and sex and not for additional measafdealth status, physicians in blended
capitation models have an incentive to serve gdgdraalthier patients (Hutchison & Glazier,

2013) and physicians with healthier patient popoiaare likely to be attracted to these payment
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models. Hence, the observed results are consistdntvhat could be expected, given the
incentives in place in Ontario and the currentéditere on the characteristics of patients served in

the various primary care models in Ontario.

The finding that the odds of an ACSC hospitalizaiiecrease with rurality is also consistent
with figures from other countries. Indeed, ACSCitadization rates were reported to be higher
in rural areas in the U.S. (Basu et al., 2014)iar@ermany (Burgdorf, 2014). The increased risk
associated with rurality could be related to thegler travel distances to hospitals. Hospital staff
might admit patients at a lower level of severityan they consider that the patients travelled a
long distance to the hospital and that the patieotsd not necessarily return easily if their
situations worsened. The increased risk of hospétbn associated with rurality could also
reflect limited access to primary care in some aaaere recruitment and retention of
physicians are challenges, and where patients tlaisibtheir physicians as often as they should
because of the distance to a doctor’s office. Rieyss in rural areas might also need to take a

larger caseload, and thus make themselves ledalaledio their patients.

It is interesting to note that the types of paBeACSCs vary across primary care models; it is
possible that, if physicians self-select themselwasa primary care model, and there is
evidence suggesting that they do (Rudoler, Delvet, ,e2015), their choices would be based on
their patient populations and on the proposed itnees of the different models. For example, in
Ontario, the finding was that physicians in blendegitation models were more responsive to a
diabetes management program, as compared to pmysiici FFS models (Kantarevic & Kralj,
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2013) and that patients in blended capitation n®delre more likely than those in enhanced-
FFS models to receive the recommended tests fbetdia monitoring (Kiran, Victor, Kopp,
Shah, & Glazier, 2014). This finding suggestsamy that the quality of diabetes care may be
better in blended capitation models, but also piiaary care physicians may specialize in the

care of specific chronic conditions that are premain their patients’ population.

It is important to remember that ACSC hospitalizas are considered potentially preventable, a
consideration that means that a proportion of theagy not be avoidable (Freund et al., 2013). It
is not possible to know from the study data whinkssmay be avoided and which ones may not
and, hence, it is not possible to know if theseeapaally distributed across primary care models.
Nonetheless, Billings and others promote that betenagement of chronic conditions in
primary care should be associated with better heattd therefore fewer hospitalization

(Billings et al., 1993; Caminal et al., 2004; A.9200 et al., 2013).

The study does not account for patients’ healtrabeins, and yet unhealthy behaviors are
associated with higher risks of an ACSC hospitélbra(Tran, Falster, Douglas, Blyth, & Jorm,
2014). However, there is no evidence that patiertts healthier behaviors would sort

themselves into different models.

The study is focused on primary care models aneénahe characteristics of the physicians
working in each of these models. Recent evidenggesis that physicians may be self-selecting

into these models (Rudoler, Deber, et al., 2018hace that could be based on their practice

21



styles, preferences, and client base. The selétsateof physicians means that some of the
effects observed in the adjusted odds ratios optimeary care model could potentially be partly
related to physicians’ characteristics. Howevegréhs also evidence suggesting that physicians
adapt their practice styles to their working ennireents (de Jong, Westert, Lagoe, &

Groenewegen, 2006; Wolinsky, 1982).

Finally, the cross-sectional approach represehisitation to the interpretation of the results, in
the sense that it provides information about threetations, rather than about causal

relationships between, primary care models and A@&pitalizations.

Conclusion

The results suggest that characteristics suchathhstatus and, socio-economic status are
important determinants of whether a patient wittAR&8C is admitted to hospital. Yet the results
show that, even when adjustments are made fompsitieharacteristics, primary care physician
payment and practice model that a patient belomgsatters in the patient’s risk of an ACSC

hospitalization.
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Tables

Table 1. Descriptive Statistics for all Patientswith ACSCs and by Primary Care Model

Variable All FFS Enhanced- - Blended FHT
(reference) FFS Capitation
N 1,710,310 296,961 654,860 493,971 264,518
) 524 46.1 52.8%** 54.5%** 54.4***

Average patient age (sd)

(17.8) (21.9) (16.7) (16.2) (16.6)
% Male 48.7 45.5 50*** 48.9%** 48.9%**
Average Patient ACG® 0.788 0.793 0.807*** 0.761*** 0.785*
weight (sd) (0.868) (0.938) (0.846) (0.841) (0.888)
% COPD 3.9 3.8 3.5%** frxx 4.9+
% Asthma 16.3 26 15.6*** 13.2%** 12.8%**
% Diabetes 335 28.6 33.2%** 35.4%** 36.1%**
% CHF 1.8 1.7 1.5%** 1.9%** 2.2%%*
% Hypertension 52.4 46.3 57.7*%** 51.9%** 47***
% Angina 3.1 2.6 2.5%* 3.3+ 5.1%**
% Epilepsy 2.7 3.6 2.2%%% 2.5%** 3.1%**
Two or more ACSCs 12.4 11.6 14,7+ 11.0%** 10.1%**
Average RIO (sd) 7.6 5.9 4.1%** 9.1 15.3***

(14.3) (13.5) (9.6) (14.9) (19.5)
% Income quint 1 19.9 23.2 20.3*** 17.9%** 19.2%**
% Income quint 2 20.6 21.2 21.3 19.7%** 20%**
% Income quint 3 20.5 19.9 21.4%** 19.9 20
% Income quint 4 20.5 19.1 20.6*** 21%** 21 %**
% Income quint 5 18.1 16.1 16.3 21.1%** 19.3***

Note: sd refers to standard error;
Significantly different from FFS at ***p<0.001; **40.01; *p<0.05
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Table 2. ACSC hospitalizations acr oss models and for each condition

FFS Enhanced- Capitation FHT
FFS

Number of patients with asthma 77,328 102,003 4,2 33,753
Number of asthma patients with ai873 1,048 778 474
ACSC hospitalization (1.13%) (1.03%) (1.20%) (1.40%)
Number of patients with 137,498 377,734 256,457 124,230
hypertension
Number of hypertension patients 812 1,761 1,256 695
with an ACSC hospitalization (0.59%) (0.47%) (0.49%) (0.56%)
Number of patients with diabetes 85,031 217,296 , 42 95,480
Number of diabetes patients with 1,244 2,251 2,108 1,427
an ACSC hospitalization (1.46%) (1.04%) (1.21%) (1.49%)
Number of patients with COPD 11,415 22,756 19,626 2,898
Number of COPD patients with an749 1,206 1,218 986
ACSC hospitalization (2.74%) (5.30%) (6.21%) (7.64%)
Number of patients with CHF 15,062 9,979 8,953 8,37
Number of CHF patients with an 331 629 564 395
ACSC hospitalization (6.54%) (6.30%) (5.93%) (6.84%)
Number of patients with angina 7,834 16,071 16,068 13,400
Number of angina patients with an215 337 356 309
ACSC hospitalization (2.74%) (2.10%) (2.22%) (3.31%)
Number of patients with epilepsy 10,676 14,700 22,5 8,290
Number of epilepsy patients with 394 415 359 319
an ACSC hospitalization (3.69%) (2.82%) (2.87%) (3.85%)
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Table 3. Odds of an ACSC Hospitalization for ACSC Patients Using FFS patientsasthe

Reference

) _ 95% Confidence
Variable OddsRatio

Interval

n 1,654,106
FFS reference
FHT 1.062* 1.003-1.124
Enhanced FFS 0.778*** 0.739-0.818
Blended Capitation 0.911** 0.864 - 0.960
Patient age 0.997*** 0.996 - 0.998
Male 0.996 NS 0.964 - 1.030
ACG® weight 1.409*** 1.394 - 1.425
Practice RIO 1.008*** 1.007 - 1.009
Hypertension reference
COPD 8.403*** 7.992 - 8.836
Asthma 1.919%** 1.817 - 2.026
Diabetes 2.374*** 2.280 - 2.471
CHF 4.756*** 4.454 - 5.079
Angina 2.127*%* 1.978 - 2.287
Epilepsy 5.654%** 5.279 - 6.055
Two + ACSCs 0.880*** 0.835-0.928
Income quint 1 reference
Income quint 2 0.830*** 0.792 - 0.870
Income quint 3 0.778*** 0.741 - 0.816
Income quint 4 0.703*** 0.669 - 0.739
Income quint 5 0.631*** 0.597 - 0.667
Pseudo R 0.1243
Areaunder the curve 0.8012

Note: Significant at p<0.001: ***; at p<0.01: **t §<0.05*




Appendix

Table 4. Odds of an ACSC Hospitalization for Angina

Variable OddsRatio 95% Confidence Interval
n 51,960

FFS reference

FHT 0.858 0.711 -1.035
Enhanced FFS 0.748* 0.614 - 0.912
Blended Capitation 0.843 0.707 - 1.007
Patient age 1.020%*** 1.013-1.027
Male 1.083 0.960 - 1.222
ACG® weight 1.534*** 1.485 - 1.585
Practice RIO 1.003* 1.000 - 1.007
Income quint 1 reference

Income quint 2 0.695*** 0.583 - 0.829
Income quint 3 0.798** 0.676 - 0.942
Income quint 4 0.658*** 0.553-0.783
Income quint 5 0.531*** 0.437 - 0.646
Pseudo R 0.0553

Areaunder thecurve 0.7044

Note: Significant at p<0.001: ***; at p<0.01: **t §<0.05*

Table 5. Odds of an ACSC Hospitalization for Asthma

Variable OddsRatio 95% Confidence Interval
n 268,277

FFS reference

FHT 1.040 0.918-1.179
Enhanced FFS 0.766*** 0.689 - 0.851

Blended Capitation 0.916 0.821-1.021
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Patient age 1.015%** 1.013-1.017
Male 0.998 0.928 - 1.074
ACG® weight 1.449%** 1.419 - 1.480

Practice RIO 1.010*** 1.008 - 1.013
Income quint 1 reference

Income quint 2 0.784*** 0.708 - 0.868
Income quint 3 0.721*** 0.650 - 0.800
Income quint 4 0.613*** 0.550 - 0.684
Income quint 5 0.450*** 0.397 - 0.510
Pseudo R 0.0483

Areaunder the curve 0.6792

Note: Significant at p<0.001: ***; at p<0.01: **t §<0.05*

Table 6. Odds of an ACSC Hospitalization for CHF

Variable OddsRatio 95% Confidence Interval
n 29,495

FFS reference

FHT 1.011 0.857 -1.192
Enhanced FFS 0.983 0.847 - 1.141
Blended Capitation 0.914 0.788 - 1.060
Patient age 1.025*** 1.020 - 1.030
Male 1.002 0.908 - 1.106
ACG® weight 1.333%** 1.297 - 1.370
Practice RIO 1.004* 1.001 - 1.007
Income quint 1 reference

Income quint 2 0.822** 0.718 - 0.942
Income quint 3 0.703*** 0.608 - 0.813
Income quint 4 0.663*** 0.572 - 0.768
Income quint 5 0.622*** 0.532 - 0.727
Pseudo R 0.0430
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Area under thecurve

0.6703

Note: Significant at p<0.001: ***; at p<0.01: **{ §<0.05*

Table 7. Odds of an ACSC Hospitalization for COPD

Variable Odds Ratio 95% Confidence Interval
n 64,759

FFS reference

FHT 1.080 0.971 - 1.202
Enhanced FFS 0.754*** 0.680 - 0.836
Blended Capitation 0.887* 0.802 - 0.981
Patient age 1.039*** 1.035-1.042
Male 1.136*** 1.064 - 1.213
ACG® weight 1.323*** 1.296 - 1.351
Practice RIO 1.003** 1.001 - 1.005
Income quint 1 reference

Income quint 2 0.740*** 0.676 - 0.810
Income quint 3 0.738*** 0.669 - 0.813
Income quint 4 0.788*** 0.715 - 0.867
Income quint 5 0.617*** 0.551 - 0.691
Pseudo R 0.0480

Area under thecurve 0.6776

Note: Significant at p<0.001: ***; at p<0.01: **{ §<0.05*

Table 8. Odds of an ACSC Hospitalization for digiset

Variable Odds Ratio 95% Confidence Interval
n 553,209

FFS reference

FHT 1.048 0.965 - 1.139
Enhanced FFS 0.797** 0.738 - 0.861

Blended Capitation 0.929 0.860 - 1.004
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Patient age 0.987*** 0.984 - 0.989

Male 0.927** 0.881 - 0.975
ACG® weight 1.742%** 1.718 - 1.767
Practice RIO 1.011*** 1.009 - 1.012
Income quint 1 reference

Income quint 2 0.851*** 0.794 - 0.912
Income quint 3 0.781*** 0.727 - 0.840
Income quint 4 0.691*** 0.639 - 0.746
Income quint 5 0.653*** 0.601 - 0.709
Pseudo R 0.0668

Areaunder the curve 0.7239

Note: Significant at p<0.001: ***; at p<0.01: **t §<0.05*

Table 9. Odds of an ACSC Hospitalization for epslep

Variable OddsRatio 95% Confidence Interval
n

FFS reference

FHT 1.134 0.963 - 1.335
Enhanced FFS 0.812** 0.698 - 0.946
Blended Capitation 0.862 0.740 - 1.004
Patient age 0.997* 0.995 - 1.000
Male 0.893* 0.803 - 0.992
ACG® weight 1.358*** 1.319 - 1.398
Practice RIO 1.003 1.000 - 1.007
Income quint 1 reference

Income quint 2 0.814** 0.700 - 0.947
Income quint 3 0.757** 0.646 - 0.888
Income quint 4 0.757** 0.645 - 0.888
Income quint 5 0.788** 0.669 - 0.927

Pseudo R 0.0306




Area under thecurve

0.6459

Note: Significant at p<0.001: ***; at p<0.01: **{ §<0.05*

Table 11. Odds of an ACSC Hospitalization whentinganon-enrolled patients to enrolling

physicians as a separate group.

95% Confidence

Variable OddsRatio

Interval
N 1,654,106
FFS reference
Non enrolled 1.137* 1.051-1.231
FHT 1.130** 1.053 - 1.213
Enhanced FFS 0.827*** 0.774 - 0.884
Blended Capitation 0.969 0.906 — 1.036
Patient age 0.997*** 0.996 - 0.998
Male 0.996 0.964 - 1.029
ACG® weight 1.410%** 1.394 - 1.426
Practice RIO 1.008*** 1.007 - 1.009
Hypertension reference
COPD 8.396*** 7.985 - 8.827
Asthma 1.921%** 1.819 - 2.029
Diabetes 2.372%** 2.279-2.470
CHF 4.752*%** 4.450 - 5.075
Angina 2.128*** 1.979 - 2.288
Epilepsy 5.640*** 5.267 - 6.040
Two + ACSCs 0.881*** 0.836 - 0.929
Income quint 1 reference
Income quint 2 0.830*** 0.792 - 0.870
Income quint 3 0.778*** 0.741 - 0.816
Income quint 4 0.703*** 0.669 - 0.739
Income quint 5 0.630*** 0.597 - 0.667
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Pseudo R 0.1243

Areaunder the curve 0.8012

Note: Significant at p<0.001: ***; at p<0.01: **t §<0.05*

Table 12. Odds of an ACSC Hospitalization withwattenrolment of non-enrolled patients to
their enrolling
95% Confidence

Variable OddsRatio

Interval
n 1,654,106
FFS reference
FHT 1.160™ 1.081 - 1.244
Enhanced FFS 0.846*** 0.792 - 0.904
Blended Capitation 0.993 0.928 - 1.061
Patient age 0.997*** 0.995 - 0.998
Male 0.992 0.960 - 1.026
ACG® weight 1.410*** 1.395-1.426
Practice RIO 1.008*** 1.007 - 1.009
Hypertension reference
COPD 8.399*** 7.988 — 9.831
Asthma 1.924%*** 1.822 - 2.032
Diabetes 2.367*** 2.274 — 2.465
CHF 4.753*** 4.451 -5.076
Angina 2.12] % 1.972 —2.281
Epilepsy 5.652*** 5.278 - 6.052
Two + ACSCs 0.882*** 0.836 — 0.929
Income quint 1 reference
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Income quint 2 0.828*** 0.790 — 0.867

Income quint 3 0.775%** 0.738 -0.813
Income quint 4 0.700*** 0.666 — 0.736
Income quint 5 0.628*** 0.594 - 0.663
Pseudo R 0.1241
Areaunder the curve 0.8010

Note: Significant at p<0.001: ***; at p<0.01: **t §<0.05*

Table 13. Characteristics of non-enrolled patiami$ comparison with FFS patients

Variable FFS (reference) Non-enrolled

N 296,961 136,379
Average patient age (sd) 46.1 (21.9) 49.6*** (18.5)
% Male 45.5 45.5
Average Patient ACG® weight (sd) 0.793 (0.938) 0.794 (0.914)
% COPD 3.8 4, 2%xx
% Asthma 26 19.6***
% Diabetes 28.6 30.8***
% CHF 1.7 1.9%**
% Hypertension 46.3 49.6%**
% Angina 2.6 2.9%x*
% Epilepsy 3.6 3.7
Two or more ACSCs 11.6 11.6
Average RIO (sd) 5.9 (13.5) 6.5*** (13.6)
% Income quint 1 23.2 22.7**
% Income quint 2 21.2 20.6***
% Income quint 3 19.9 20.1%**
% Income quint 4 19.1 19.4*

% Income quint 5 16.1 16.7***



Highlights

Risk of ACSC hospitalization varies by model of payment to primary care physician

Blended capitation payment associated with lower risk of ACSC hospitalization

Enhanced-fee-for-service payment associated with lower risk of ACSC hospitalization

Higher risk of hospitalization for patientsin interdisciplinary primary care teams

Neighborhood income negatively associated with ACSC hospitalizations



