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Abstract

Introduction: Accountable care organizations (ACOs) have been successful in improving quality 

of care but little is known about who is benefitting from ACOs and through what mechanism. This 

study examines variation of potentially preventable hospitalizations (PPHs) for chronic conditions 

with co-existing depression in adults by hospital ACO affiliation and care coordination strategies 

by race/ethnicity.

Methods: Eleven 2015 State Inpatient Databases were used to identify PPHs for chronic 

conditions with co-existing depression by race/ethnicity; the 2015 American Hospital 

Association’s Annual Survey to identify hospital ACO affiliation; and American Hospital 

Association’s Survey of Care Systems and Payment (collected January–August 2016) to identify 

hospital ACO affiliation and hospital-based care coordination strategies, such as telephonic 

outreach, and chronic care management. In 2019, multiple logistic regressions tested the 

probability of PPH by ACO-affiliation and race/ethnicity. A subsample analysis of ACO-affiliated 

hospitals repeated the tests by care coordination strategy.

Results: PPHs were significantly lower among ACO-affiliated hospitals compared with ACO-

unaffiliated hospitals. Lower PPH rates were observed among white, African American, Native 

American, and Hispanic patients. Effective care coordination strategies varied by patient race. 

Results also showed variation of the adoption of specific care coordination strategies among ACO-

affiliated hospitals. Analysis further indicated effective care coordination strategies varied by 

patients’ race.

Conclusions: ACOs and specifically designed care coordination strategies can potentially 

improve PPH rates and racial disparities among patients with depression. Findings support the 

integration of mental and physical health services and provide insights for Centers for Medicare 

and Medicaid Services risk adjustment efforts across race/ethnicity and SES.
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INTRODUCTION

Mental health disorders are common comorbidities to heart diseases, diabetes, asthma, and 

hypertension.1–5 Patients with mental health disorders face higher risk for premature 

mortality, incur higher costs, and receive lower-quality medical care compared with those 

without a mental health comorbidity.6–9 Poor integration between physical and mental health 

sectors has contributed to challenges in meeting the complex care needs of individuals with 

mental health conditions.10,11 Additionally, minority populations endure systematic and 

social barriers to quality physical and mental health care and treatment.11–16 These 

inequities are exacerbated by racial and ethnic disparities in the onset and prevalence of 

comorbid mental and chronic conditions (e.g., hypertension and diabetes),11,17–19 resulting 

in higher rates of potentially preventable hospitalizations (PPHs).20

Although a major barrier to physical and mental health integration is the general lack of 

behavioral healthcare providers, minority populations are also less likely to seek out mental 

health care, even in areas with a high density of mental health specialists.21–23 This is often 

due to cultural stigma around seeking mental health care and instances of discrimination that 

have resulted in lack of trust in medical providers.24–30 However, when providers recognize 

the historic, systematic, and social barriers impacting access to care and implement patient-

centered care coordination programs, racial/ethnic disparities are reduced.9,11,31 This occurs 

through relationship building, addressing access to service barriers (i.e., financial, housing, 

transportation, language), and providing culturally tailored communication and self-

management tools.9,11,31–33 For these reasons, care coordination has been identified as a 

critical component of improving quality of care and patient experience within the healthcare 

system.9,21

An accountable care organization (ACO) is a population-based care delivery and payment 

model where groups of doctors, hospitals, and other providers voluntarily come together to 

provide high-quality care to a pre-defined patient population, and are collectively financially 

responsible for the costs and quality of care.34 Some ACOs were modeled on managed care 

settings, like HMOs, but ACOs are required to meet Centers for Medicare and Medicaid 

Services (CMS) quality measures and are often provider-led instead of insurance-led.35 

Most importantly, ACOs encourage value-based payment to reimburse high-quality care.36 

Though early evaluations of ACOs have determined that few have integrated physical and 

mental health care,21,37 many have adopted care coordination strategies (CCSs).38,39 

Research suggests that improvements in hospital inpatient quality are due to the integrated 

and collaborative CCSs for individuals with chronic physical conditions, and often those 

with comorbid mental health conditions.9,21,39–43 Based on these early successes in quality 

and high adoption rates of CCSs, ACOs may potentially reduce racial/ethnic health 

disparities if equitably implemented. However, little is known about the association between 

ACOs and quality of care for minorities.44–46

Hospitals shifting to innovative delivery models like ACOs and investing in CCSs represent 

an important opportunity to ensure high-quality care for everyone. This study aims to 

examine associations between hospital ACO affiliation and PPHs for chronic conditions 

with co-existing depression. Chronic conditions include heart disease, asthma, diabetes, and 
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hypertension, which are major comorbidities for people with depression. Particularly, the 

study examines such associations by patient’s race and ethnicity and seeks to assess specific 

CCSs among ACO-affiliated hospitals. The hypothesis is that ACO-affiliated hospitals and 

CCSs can link to reduced PPHs for all patients with comorbid physical and mental 

conditions, especially for racial and ethnic minority populations.

METHODS

This analysis linked 2015 data from 11 State Inpatient Databases, Healthcare Cost and 

Utilization Project, Agency for Healthcare Research and Quality47 with two American 

Hospital Association (AHA) surveys: Annual Survey (collected November 2016)48 and 

Survey of Care Systems and Payment (collected January–August 2016).49 The use of these 

databases does not involve human subjects and requires neither IRB review nor exemption. 

State Inpatient Databases are state-specific files that contain all inpatient records for a 

calendar year from participating states.47 Eleven state files (Arizona, Colorado, Florida, 

Kentucky, Maryland, North Carolina, New Jersey, Oregon, Rhode Island, Washington, and 

Wisconsin) were used based on the availability of patients’ race/ethnicity, ZIP codes, 

linkages to AHA surveys, and other factors.

Study Sample

The study population included adults aged ≥18 years, with either an emergency, urgent, or 

elective admission into a general medical/surgical hospital and discharged to home or self-

care. The sample was limited to 485,979 discharges with depression as a coexisting 

(secondary or subsequent) diagnosis, identified using the CMS Chronic Conditions Data 

Warehouse algorithm.50 After excluding observations without an AHA linkage to the key 

independent variable (n=71,738), the sample was reduced to 414,241 observations of which 

14,019 (3%) had missing variables. Missing variables were mainly patient insurance 

coverage and mean income by ZIP code. The final sample size includes 400,222 discharges, 

which included 682 hospitals in 11 states.

Measures

The dependent variable was a PPH for a chronic condition as the primary diagnosis. This 

study focused on chronic conditions as they are common comorbidities of depression. PPHs 

were defined using the Agency for Healthcare Research and Quality’s Prevention Quality 

Indicators (PQIs),51 which were matched to chronic conditions identified in the CMS adult 

core set of quality care measures.52 The following chronic conditions were used: 

uncontrolled diabetes (PQI 14), diabetes related short-term and long-term complications 

(PQI 1 and PQI 3), chronic obstructive pulmonary disease or asthma (PQI 5 and PQI 15), 

hypertension (PQI 7), and heart failure (PQI 8). The National Quality Forum has endorsed 

PQIs as a measure to evaluate the quality of care for chronic conditions in the hospital 

setting.

The key independent variable was ACO affiliation—obtained from the AHA Annual Survey, 

which tracks and monitors systems of care.49 A qualified member of each hospital, 

responded yes or no to the question: Has your hospital or health care system established an 
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accountable care organization (ACO)? Discharges were categorized as ACO-affiliated or 

ACO-unaffiliated.

This study also examined racial and ethnic disparities in PPHs with co-existing depression 

by hospital ACO affiliation and effectiveness of CCSs. Healthcare Cost and Utilization 

Project staff create a uniform value for race because of variations in state-collected race/

ethnicity data, where Hispanic represents those of any race and non-Hispanic is broken out 

by racial groups: white, African American, Asian or Pacific Islander, Native American, and 

other/multi-race. Other patient characteristics controlled for included age, sex, total number 

of chronic conditions, expected primary payer, and the mean household income of the 

patient’s ZIP code.53,54 The following hospital characteristics obtained from the 2015 AHA 

Annual Survey were also controlled for: ownership, beds, rural, teaching status, safety net 

provider, state, and a fourth quarter discharge indicator to identify a possible trend shift 

during the conversion from ICD-9 to ICD-10.48,55,56

The AHA’s Survey of Care Systems and Payment captures 12 CCSs, including “chronic 

care management processes or programs to manage patients with high volume, high cost 

chronic diseases,” “post-hospital discharge continuity of care program,” among others. CCS 

adoption was evaluated based on a 5-point Likert scale from 1=not used at all to 5=used 

hospital-wide, where adoption was categorized as “4=used widely” or “5=used hospital-

wide.” The total number of CCSs a hospital adopted was calculated.

Statistical Analysis

Using a cross-sectional study design, the basic model followed the structure: E(PQIi,h,k) = 

f(β0 + βiIi + βAACOh + βHHh + βSSk), where PQIi,h,k is a measure of an the outcome 

variable on individual i, in hospital h, and state k and f is the functional form. First, a 

tabulation summary of discharges with co-existing depression by hospital ACO affiliation 

was conducted and tested for differences between the two groups. Then, the adjusted odds of 

PPHs by hospital ACO affiliation was determined using a logistic regression. Additional 

logistic regressions were conducted for each race/ethnicity.

A subsample analysis among ACO-affiliated hospitals (86 hospitals) was performed to 

examine the association between CCSs and PPH. Hospital CCS adoption rates were 

compared across all ACOs, and then used to estimate the association between CCS and PPH 

for white and African American patient discharges separately—first, for the total number of 

CCSs using ordinary linear regressions, and then for each of the 12 CCSs individually using 

logistic regressions. The study was conducted in 2019 using Stata, version 15 for all 

analyses.

RESULTS

Of the 400,222 hospital discharges of patients aged ≥18 years with depression in 2015 in 11 

states, 38,901 (10%) were potentially preventable and 47% were in ACO-affiliated hospitals 

(Appendix Table 1). Figure 1 presented variation of the PPH rates by hospital ACO 

affiliation and patient’s race and ethnicity. The highest rates of PPHs were among African 

American patients with depression at about 13% in ACO-affiliated hospitals and 15% in 
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ACO-unaffiliated hospitals. By contrast, Asian patients with depression had the lowest, with 

a PPH rate of 7.6% in ACO-affiliated hospitals and 7.8% in ACO-unaffiliated hospitals. 

Overall, ACO-affiliated hospitals had significantly fewer PPHs in their white, African 

American, Native American, and other/multi-race patient populations compared with ACO-

unaffiliated hospitals. Variation of patient and hospital characteristics by hospital ACO 

participation were observed (results not shown; Appendix Table 1).

Regression results showed that ACO-affiliated hospitals had lower odds of PPH (OR=0.89, 

95% CI=0.86, 0.91) compared with ACO-unaffiliated hospitals (Table 1). The odds of a PPH 

were greater for African American (OR=1.60, 95% CI=1.55, 1.66) and Hispanic (OR=1.11, 

95% CI=1.06, 1.16) patients with depression compared with their white counterparts. 

Greater odds of a PPH were observed in patients who were aged 18–24 years, female, had 

multiple chronic conditions, had government or no insurance, and with ZIP codes with a 

median income <$44,000 in for-profit, small, rural, non-teaching hospitals. Compared with 

Florida, Rhode Island and New Jersey were the only states that had significantly greater 

odds of a PPH, whereas Arizona, Colorado, North Carolina, Oregon, Washington, and 

Wisconsin had significantly lower odds of a PPH.

After controlling for patient and hospital characteristics, ACO-affiliated hospitals continued 

to be associated with statistically significantly lower PPH rates for white (OR=0.88, 95% 

CI=0.85, 0.90), African American (OR=0.88, 95% CI=0.82, 0.94), Native American 

(OR=0.69, 95% CI=0.51, 0.93), and Hispanic (OR=0.88, 95% CI=0.80, 0.98) patients 

compared with their counterparts in ACO-unaffiliated hospitals (Table 3). Identifying as 

other/multi-race was still associated with lower odds of PPH, but this was not statistically 

significant, and neither were the higher odds in Asian or Pacific Islander patients.

Results of the subsample analysis of CCSs on PPHs by race/ethnicity in ACO-affiliated 

hospitals are presented in Table 3. Hospitals adopted an average of six CCSs. The two most 

adopted common strategies were: (1) hospitalists for medical/surgical inpatients and (2) 

medication reconciliation as part of an established plan of care. The two strategies adopted 

least were: (1) arrangement of home visits by physicians, advanced practice nurses, or other 

professionals for homebound and complex patients for whom office visits constitute a 

physical hardship and (2) use of predictive analytic tools to identify individual patients at 

high risk for poor outcomes or extraordinary resource use.

The total number of adopted CCSs was not significantly associated with PPH rates for white 

or African American patients, two major racial groups in the study. However, results varied 

widely for each CCS. Among white patient groups, lower ORs were observed in hospitals 

with hospitalists for medical/surgical inpatients (OR=0.76, p=0.008), but higher odds for 

disease management programs (OR=1.13, p<0.001), chronic care management (OR=1.10, 

p=0.017), and prospective management of patients at high risk (OR=1.08, p=0.039). 

Meanwhile, African American patients significantly benefited from four strategies: chronic 

care management (OR=0.81, p=0.01), post-hospital discharge continuity of care program 

(OR=0.77, p=0.008), nurse case managers (OR=0.80, p=0.004), and telephonic outreach to 

discharged patients within 72 hours of discharge (OR=0.77, p=0.001).
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DISCUSSION

The results of this study demonstrate that hospital ACO affiliation is associated with a lower 

rate of PPHs for heart disease, asthma, diabetes, and hypertension among patients with co-

existing depression. White, African American, Native American, and Hispanic patients all 

had lower rates of PPHs in ACO-affiliated hospitals than unaffiliated hospitals. These 

findings were expected given hospital utilization of CCS and the ACO payment model 

incentives to improve quality of care and health outcomes.21,39,42 Hence, the study further 

sought to determine how each CCS made a difference. The outcomes for African American 

and white patients varied for each of the 12 CCSs examined in ACO-affiliated hospitals. 

Lower odds of PPH in white patients was only significantly associated with one strategy, 

whereas three strategies were associated with higher odds of PPH. Meanwhile, lower PPH 

odds were significantly associated with African American patients in four strategies.

There is no one-size-fits-all solution, but these results suggest that CCSs might work 

differently across racial groups, thus demonstrating a need for patient-centered design.
9,11,31,42 To the authors’ knowledge, this study is the first to show variation in PPHs for 

chronic conditions with co-existing depression by race/ethnicity across specific CCSs. These 

findings support other studies demonstrating that patient-centered design and care 

coordination can effectively improve racial/ethnic disparities in depression treatment9 and 

hypertension.31 The observed variation could be associated with the historic, systemic, and 

social barriers that African American patients face around discrimination, access to quality 

care, trust in the healthcare system, and the cultural stigma around mental illness.9,18,22,53,57 

This effect may also be due to ACO patient selection bias and survey response bias, as 

hospital ACOs are larger and located in higher-income areas than the full study sample.38,58

Results support the ACO payment model as a mechanism to improve the quality of care for 

adults with comorbid physical and mental conditions.9,31,39,41–43 As more hospitals become 

ACO-affiliated and specific patient populations are targeted, ACOs should seek out best 

practices from other ACO-affiliated hospitals, strengthen community partnerships, and 

include patients from their target population in the design and evaluation of the CCSs 

employed.16 Additionally, by integrating mental and physical health care, minority patient 

populations may further benefit from CCSs.21,39,54

Limitations

This study has several limitations. First, this analysis was based on a cross-sectional study 

design that explores the association between hospital ACO-affiliation and PPHs by race/

ethnicity, not the impact of patient affiliation with an ACO. Second, the measure of hospital 

ACO affiliation was utilized given data availability. It is likely that this measure of ACO-

affiliated hospitals contained a mix of patients who were enrolled or not enrolled in the 

ACOs. Literature on the taxonomy of ACOs has demonstrated that hospital-led ACOs have 

weaker incentives to prevent hospitalizations as compared with physician- or co-led 

ACOs59–61; thus, these findings may be conservative. Future studies should explore the 

effects of ACO affiliation on PPHs in other types of ACOs, utilizing data that can identify 

patient-level ACO affiliation. Third, the study used administrative data, which are vulnerable 

to coding errors, have limited patient demographic variables, and limited ability to determine 
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the severity of depression and if CCSs were offered/utilized at the patient level. Despite 

controlling for hospital and community factors, there is insufficient information on the 

driving forces that support ACO affiliation or hospital application of CCSs for their patient 

populations, which may differentially effect PPH rates.62–64 Fourth, these data are not 

nationally representative, nor generalizable as the availability of race/ethnicity, ZIP code, 

and linkage files restricted the sample to 11 states.

The subsample analyses among ACO-affiliated hospitals have other limitations. The CCSs 

were obtained from a supplemental AHA survey. Hospitals that participated in the CCS 

survey tend to be more well-resourced hospitals,65 which may have a longer history of 

implementing CCSs.38 Additionally, racial and ethnic minority patients and other 

underserved populations were less likely to have access to such hospitals.66 Thus, results of 

the variation of the PPHs by ACO and CCS even among these well-resourced hospitals may 

be a conservative estimate among minorities. There was limited analytical power to compare 

other racial/ethnic populations among the 86 ACO-affiliated hospitals. Furthermore, CCSs 

can depend heavily on hospital/unit-level leadership and other available resources,64 and be 

implemented differently depending on the needs, risk profile, and patient mix of a given 

population.67 Given the fragmented nature of mental health care and the poor integration 

between physical and mental health care, it is not clear whether a different set of CCSs more 

often employed in the outpatient setting (and thus not currently assessed by the AHA survey 

instrument) might be more effective in decreasing PPHs among patients experiencing co-

occurring physical and mental conditions. These limitations could possibly be explored 

through an integrated data system with comprehensive measures of all types of healthcare 

utiliations.68 Data sets with detailed measures of individual socioeconomic characteristics 

and social determinants of health will be helpful to further investigate racial and ethnic 

disparities.

CONCLUSIONS

The ACO model incentivizes hospitals to integrate CCSs to improve quality of care. This 

study found lower odds of PPHs with co-existing depression in ACO-affiliated hospitals 

compared with ACO-unaffiliated hospitals. This was especially true for white, African 

American, Native American, and Hispanic patients. Additionally, results showed variation of 

the adoption of specific CCSs among ACO-affiliated hospitals and that the effectiveness of 

each CCS varies by patients’ race. These results highlight the importance of tailoring ACOs 

to fit the needs of specific patient populations and suggest that ACOs could be designed to 

improve health disparities and support the need to integrate physical and mental health. A 

common barrier to integration is mental health provider shortages; however, hospitals can 

leverage community resources and develop cross-sector partnerships to strengthen their care 

coordination services and focus on care across the continuum. Lastly, these findings may 

help inform CMS and other payers establish risk adjustment payment algorithms for patient 

race/ethnicity and SES.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Preventable hospitalization rates among adults with depression by hospital accountable care 

organization affiliation, 2015.

Note: Total sample (N=400,222) includes discharges for adult adults with depression from 

682 hospitals in 11 states (Arizona, Colorado, Florida, Kentucky, Maryland, North Carolina, 

New Jersey, Oregon, Rhode Island, Washington, and Wisconsin). Potentially preventable 

hospitalizations were measured using the AHRQ algorithm for any of the following chronic 

condition Prevention Quality Indicators (PQIs): uncontrolled diabetes (PQI 14), diabetes 

related short-term and long-term complications (PQI 1, PQI 3); chronic obstructive 

pulmonary disease or asthma (PQI 5 and PQI 15), hypertension (PQI 7), and heart failure 

(PQI 8). Statistical significance (***p<0.001; **p<0.01; *p<0.05) between hospital ACO 

affiliation by race.

Sources: 2015 HCUP SID, 2015 AHA annual survey; and the 2015 AHA Care Systems and 

Payment Survey.

AHRQ, Agency for Healthcare Research and Quality; HCUP, Healthcare Cost and 

Utilization Project; SID, State Inpatient Databases; AHA, American Hospital Association.
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Table 1.

Adjusted Odds of Potentially Preventable Hospitalizations With Co-Existing Depression by Hospital ACO 

Affiliation, 2015

Variable OR (95% CI)

Hospital affiliation

 ACO-unaffiliated ref

 ACO-affiliated 0.89 (0.87, 0.91)

Individual characteristics

 Race/Ethnicity

  NH white ref

  NH African American 1.60 (1.55, 1.66)

  NH Asian or Pacific Islander 1.10 (0.96, 1.26)

  NH Native American 0.95 (0.84, 1.08)

  NH other/multi-race 1.12 (1.00, 1.25)

  Hispanic (any race) 1.11 (1.06, 1.16)

 Age, years

  18–24 ref

  25–34 0.60 (0.56, 0.65)

  35–44 0.68 (0.63, 0.73)

  45–54 0.85 (0.80, 0.91)

  55–64 0.89 (0.83, 0.95)

  65–74 0.85 (0.80, 0.92)

  ≥75 0.91 (0.85, 0.98)

 Sex

  Male ref

  Female 1.10 (1.08, 1.13)

 Chronic conditions 1.16 (1.16, 1.17)

  Payer

   Medicare ref

   Medicaid 1.06 (1.02, 1.09)

   Private insurance 0.68 (0.66, 0.70)

   Self-pay 1.22 (1.15, 1.30)

   No charge 1.09 (0.95, 1.26)

   Other 0.71 (0.66, 0.76)

 Median income of ZIP code

  $1-$41,999 ref

  $42,000-$51,999 0.93 (0.90, 0.96)

  $52,000-$67,999 0.87 (0.85, 0.90)

  ≥$68,000 0.78 (0.75, 0.81)

 4th quarter discharge 1.12 (1.09, 1.15)

Hospital characteristics

 Hospital ownership
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Variable OR (95% CI)

  For-profit ref

  Non-for-profit 0.91 (0.87, 0.94)

  Government 0.91 (0.87, 0.96)

 Bed size

  Small ≤50 ref

  Medium 51–200 0.78 (0.73, 0.83)

  Large >200 0.61 (0.58, 0.65)

 Teaching status

  Non-teaching ref

  Teaching 0.76 (0.74, 0.79)

 Safety net provider

  No ref

  Yes 0.98 (0.94, 1.01)

 Geography

  Urban ref

  Rural 1.27 (1.22, 1.33)

 State

  Florida ref

  Arizona 0.77 (0.73, 0.81)

  Colorado 0.66 (0.62, 0.69)

  Kentucky 0.98 (0.94, 1.02)

  Maryland 1.00 (0.96, 1.05)

  North Carolina 0.95 (0.92, 0.99)

  New Jersey 1.35 (1.28, 1.42)

  Oregon 0.71 (0.67, 0.74)

  Rhode Island 1.37 (1.25, 1.50)

  Washington 0.78 (0.74, 0.82)

  Wisconsin 0.73 (0.70, 0.77)

 Constant 0.07 (0.06, 0.08)

Notes: Total sample (N=400,222) includes discharges for adult adults with depression from 682 hospitals in 11 states (Florida, Arizona, Colorado, 
Kentucky, Maryland, North Carolina, New Jersey, Oregon, Rhode Island, Washington, and Wisconsin). Potentially preventable hospitalizations 
were measured using the AHRQ algorithm for any of the following chronic condition Prevention Quality Indicators (PQIs): uncontrolled diabetes 
(PQI 14), diabetes related short-term and long-term complications (PQI 1, PQI 3); chronic obstructive pulmonary disease or asthma (PQI 5 and PQI 
15), hypertension (PQI 7), and heart failure (PQI 8). The 4th quarter indicator attempts to capture the possible trend shift due to the implementation 
of ICD10 codes in October 2015. ICD9 codes were used for discharges in quarter 1–quarter 3 and ICD10 for quarter 4 in 2015. Boldface indicates 
statistical significance (p<0.05).

Sources: 2015 HCUP SID, 2015 AHA annual survey, and the 2015 AHA Care Systems and Payment Survey.

ACO, accountable care organization; NH, Non-Hispanic; AHRQ, Agency for Healthcare Research and Quality; HCUP, Healthcare Cost and 
Utilization Project; SID, State Inpatient Databases; AHA, American Hospital Association.
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Table 2.

Summary of Adjusted Odds of PPH by Hospital ACO Affiliation for Each Race/Ethnicity, 2015

Race/Ethnicity Count, N OR (95% CI

NH white 320,665 0.88 (0.85, 0.90)

NH African American 43,733 0.88 (0.82, 0.94)

NH Asian or Pacific Islander 2,983 1.22 (0.85, 1.79)

NH Native American 3,087 0.69 (0.51, 0.93)

NH other/multi-race 4,015 0.81 (0.61, 1.06)

Hispanic (any race) 25,739 0.88 (0.8, 0.98)

Notes: Total sample (N=400,222) includes discharges for adult adults with depression from 682 hospitals in 11 states (Florida, Arizona, Colorado, 
Kentucky, Maryland, North Carolina, New Jersey, Oregon, Rhode Island, Washington, and Wisconsin). Potentially preventable hospitalizations 
were measured using the AHRQ algorithm for any of the following chronic condition Prevention Quality Indicators (PQIs): uncontrolled diabetes 
(PQI 14), diabetes related short-term and long-term complications (PQI 1, PQI 3); chronic obstructive pulmonary disease or asthma (PQI 5 and PQI 
15), hypertension (PQI 7), and heart failure (PQI 8). Comparison group per row is the patient population in ACO-unaffiliated hospitals. Boldface 
indicates statistical significance (p<0.05). Contact the author for full results by race.

Sources: 2015 HCUP SID, 2015 AHA annual survey; and the 2015 AHA Care Systems and Payment Survey.

PPH, potentially preventable hospitalization; ACO, accountable care organization; NH, non-Hispanic; AHRQ, Agency for Healthcare Research and 
Quality; HCUP, Healthcare Cost and Utilization Project; SID, State Inpatient Databases; AHA, American Hospital Association.
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Table 3.

Exposure and Effect of Care Coordination Strategies on Preventable Hospitalizations and Depression in 

ACOs, 2015

Variable All (N=73,690) 
Mean (SD)

NH white 
(N=55,148) OR (p-

value)

NH African 
American 

(N=9,373) OR (p-
value)

Total care coordination strategies (0–12) Individual care coordination 
strategies

5.84 (3.21) 1.01 (0.403) 0.98 (0.089)

 Hospitalists for medical/surgical inpatients 0.98 (0.15) 0.76 (0.008) 0.72 (0.197)

 Medication reconciliation as part of an established plan of care 0.89 (0.31) 1.02 (0.74) 0.96 (0.719)

 Provision of visit summaries to patients as part of all outpatient 
encounters and scheduling of follow up visit and/or specialty referrals at 
the time of the initial encounter

0.56 (0.5) 1 (0.911) 0.9 (0.202)

 Telephonic outreach to discharged patients within 72 hours of discharge 0.55 (0.5) 0.99 (0.685) 0.77 (0.001)

 Disease management programs for one or more chronic care conditions 
(e.g., asthma, diabetes, COPD)

0.46 (0.5) 1.13 (0.001) 1.08 (0.369)

 Chronic care management processes or programs to manage patients 
with high volume, high cost chronic diseases

0.43 (0.5) 1.09 (0.017) 0.81 (0.01)

 Post-hospital discharge continuity of care program with scaled 
intensiveness based upon a severity or risk profile for adult medical-
surgical patients in defined diagnostic categories or severity profiles

0.4 (0.49) 0.94 (0.116) 0.78 (0.008)

 Prospective management of patients at high risk for poor outcomes or 
extraordinary resource use by experienced case managers

0.35 (0.48) 1.08 (0.039) 1.03 (0.704)

 Nurse case managers whose primary job is to improve the quality of 
outpatient care for patients with chronic diseases (e.g., asthma, CHF, 
depression, diabetes)

0.33 (0.47) 0.95 (0.207) 0.8 (0.004)

 Assignment of case managers for outpatient follow-up to patients at risk 
for hospital admission or readmission

0.32 (0.47) 1.02 (0.692) 0.99 (0.93)

 Arrangement of home visits by physicians, advanced practice nurses, or 
other professionals for homebound and complex patients for whom office 
visits constitute a physical hardship

0.31 (0.46) 1.03 (0.48) 1.11 (0.262)

 Use of predictive analytic tools to identify individual patients at high risk 
for poor outcomes or extraordinary resource use

0.27 (0.45) 1.01 (0.869) 0.93 (0.411)

Notes: Total sample (N=73,690) includes discharges for adult adults with depression from 86 hospitals affiliated with an accountable care 
organization (ACO) in 11 states (Florida, Arizona, Colorado, Kentucky, Maryland, North Carolina, New Jersey, Oregon, Rhode Island, Washington, 
and Wisconsin). Potentially preventable hospitalizations were measured using the AHRQ algorithm for any of the following chronic condition 
Prevention Quality Indicators (PQIs) : uncontrolled diabetes (PQI 14), diabetes related short-term and long-term complications (PQI 1, PQI 3); 
chronic obstructive pulmonary disease or asthma (PQI 5 and PQI 15), hypertension (PQI 7), and heart failure (PQI 8). Comparison group is all 
other patients. Boldface indicates statistical significance (p<0.05).

Sources: 2015 HCUP SID, 2015 AHA annual survey; and the 2015 AHA Care Systems and Payment Survey.

ACO, accountable care organization; NH, non-Hispanic; COPD, chronic obstructive pulmonary disease; CHF, congestive heart failure; AHRQ, 
Agency for Healthcare Research and Quality; HCUP, Healthcare Cost and Utilization Project; SID, State Inpatient Databases; AHA, American 
Hospital Association.
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