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ABSTRACT
PATIENT-CENTERED MEDICAL HOME MODEL OF CARE FOR NON-ELDERLY ADULTS WITH MENTAL ILLNESS: PREVENTIVE CARE, HEALTHCARE QUALITY, SERVICES UTILIZATION, AND COST ANALYSES
FEBRUARY 2017
JENNIFER J. BOWDOIN, A.B., HARVARD AND RADCLIFFE COLLEGES
M.S., UNIVERSITY OF RHODE ISLAND
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Associate Professor Rosa Rodriguez-Monguio

Background. Patient-centered medical homes (PCMHs) may improve outcomes for non-elderly adults with mental illness while containing the cost of care. However, additional research is needed to assess the association between receipt of care consistent with the PCMH and preventive care, healthcare quality, healthcare services utilization, and healthcare services cost for a nationally representative sample of non-elderly adults with mental illness in the United States. Research is also needed to examine whether non-elderly adults with mental illness receive care consistent with the PCMH. 
Methods. A surveillance study was conducted using self-reported data for a nationally representative sample of non-elderly adults participating in the 2007-2012 Medical Expenditure Panel Survey. Multiple regression models were developed to examine: 1) the association between mental illness and receipt of care consistent with the PCMH; 2) the associations between receipt of care consistent with the PCMH and preventive care and healthcare quality for non-elderly adults with mental illness; and 3) the associations between receipt of care consistent with the PCMH and healthcare services utilization and cost for non-elderly adults with mental illness. 
Results. Compared to non-elderly without mental illness, non-elderly adults with mental illness were more likely to receive care with some individual PCMH attributes, but they did not have significantly different odds of receiving care consistent with the PCMH. Compared to participants with mental illness who had a non-PCMH usual source of care (USC), participants with mental illness who received care consistent with the PCMH had better odds of meeting only one preventive care or healthcare quality measure (out of seven measures examined). Differences between participants with mental illness who received care consistent with the PCMH and participants with mental illness who had a non-PCMH USC were not statistically significant for any healthcare services utilization or expenditures measures.
Conclusions. The study findings raise concerns about the potential value of the PCMH for non-elderly adults with mental illness and suggest that alternative models of primary care are needed to improve outcomes for this population. Research assessing whether the PCMH is a cost-effective model of care for non-elderly adults with mental illness is needed. 


TABLE OF CONTENTS
Page
ACKNOWLEDGMENTS	v
ABSTRACT	vi
LIST OF TABLES	ix
LIST OF ABBREVIATIONS	x
CHAPTER
1. INTRODUCTION	1
2. ARE NON-ELDERLY ADULTS WITH MENTAL ILLNESS LESS LIKELY TO RECEIVE CARE CONSISTENT WITH THE PATIENT-CENTERED MEDICAL HOME MODEL?	7
3. ASSOCIATIONS BETWEEN THE PATIENT-CENTERED MEDICAL HOME AND PREVENTIVE CARE AND HEALTHCARE QUALITY FOR NON-ELDERLY ADULTS WITH MENTAL ILLNESS: A SURVEILLANCE STUDY ANALYSIS	22
4. THE PATIENT-CENTERED MEDICAL HOME MODEL: HEALTHCARE SERVICES UTILIZATION AND COST FOR NON-ELDERLY ADULTS WITH MENTAL ILLNESS	62
5. CONCLUSION	106
BIBLIOGRAPHY	108


LIST OF TABLES

Table
Page
2-1. Characteristics of Study Participants by Mental Illness Status	17
2-2. Receipt of Care Consistent with the PCMH, by Year and PCMH Attribute, for All Study Participants	20
2-3. Receipt of Care Consistent with the PCMH, by Mental Illness Status, PCMH Attribute, and Duration of Receipt of PCMH Care	21
3-1. PCMH Model and Attribute Definitions	48
3-2. Preventive Care and Healthcare Quality Measures	50
3-3. Receipt of Care Consistent with the PCMH for Participants with a USC	51
3-4. Characteristics of Study Participants by Provider Type	52
3-5. Receipt of Preventive Care and Healthcare Quality by Provider Type	57
3-6. Odds of Preventive Care and Healthcare Quality by Provider Type	59
3-7. Results of Sensitivity Analyses	61
4-1. Receipt of Care Consistent with the PCMH: Study Analytical Sample	80
4-2. Study Participants’ Socio-demographic Characteristics, Mental Health Conditions, and Substance Use Disorder Diagnosis by Provider Type	81
4-3. Healthcare Services Utilization and Expenditures by Provider Type	86
4-4. Unadjusted and Adjusted Differences in Healthcare Services Utilization and Expenditures by Provider Type: Participants with a Non-PCMH USC Compared to Participants without a USC	90
4-5. Unadjusted and Adjusted Differences in Healthcare Services Utilization and Expenditures by Provider Type: Participants who Received Care Consistent with the PCMH Compared to Participants without a USC	93
4-6. Unadjusted and Adjusted Differences in Healthcare Services Utilization and Expenditures by Provider Type: Participants who Received Care Consistent with the PCMH Compared to Participants with a Non-PCMH USC	96
4-7. Two-Year Healthcare Services Expenditures by Provider Type and Payment    Source	99

6

LIST OF ABBREVIATIONS

AHRQ 	Agency for Healthcare Research and Quality
AOR 		adjusted odds ratio
CI 		confidence interval
ER 		emergency room
FPL 		federal poverty level
IRR 		incidence rate ratio
MEPS 		Medical Expenditure Panel Survey
MHI 		Mental Health Integration
OR 		odds ratio
PCMH 	patient-centered medical home
SAMHSA 	Substance Abuse and Mental Health Services Administration
US 		United States
USC 		usual source of care

CHAPTER 1
INTRODUCTION
1.1 Background
In 2014, 44 million (18%) adults in the United States (US) had a mental illness (Center for Behavioral Health Statistics and Quality, 2015). Adults with mental illness have poorer health and social outcomes compared to adults without mental illness (Murray et al., 2013; National Research Council, 2006; Parks, Svendsen, Singer, & Foti, 2006). The patient-centered medical home (PCMH) has received attention as a promising strategy to improve the US healthcare system (Alexander & Bae, 2012; Epperly, 2011; Fields, Leshen, & Patel, 2010; Nielsen, Gibson, Buelt, Grundy, & Grumbach, 2015), including for people with mental illness (Butler et al., 2008; Crowley, Kirschner, & Health and Public Policy Committee of the American College of Physicians, 2015). Originally developed in the 1960s as a model to promote care coordination for children with special needs (Grant & Greene, 2012), the PCMH has developed into a primary care model that is comprehensive, patient-centered, coordinated, accessible, and committed to quality and safety (Agency for Healthcare Research and Quality, n.d.). When fully implemented, the PCMH is expected to improve patient experience, improve health, and reduce costs (Peikes, Zutshi, Genevro, Parchman, & Meyers, 2012; Peikes, Zutshi, Genevro, Smith, et al., 2012).
Prior systematic literature reviews reported mixed results for the PCMH (Hoff, Weller, & DePuccio, 2012; Jackson et al., 2013; Peikes, Zutshi, Genevro, Parchman, & Meyers, 2012; Peikes, Zutshi, Genevro, Smith, et al., 2012; Williams et al., 2012). Observational studies have found favorable associations between having a PCMH and medication adherence (Beadles et al., 2015; Domino, Wells, & Morrissey, 2015), preventive screenings (Domino et al., 2015), outpatient follow-up after psychiatric discharge (Domino et al., 2016), mental health recovery (Sklar, Aarons, O’Connell, Davidson, & Groessl, 2015), and criminal recidivism (Held, Brown, Frost, Hickey, & Buck, 2012) for non-elderly adults with mental illness. However, studies have found mixed results on the association between the PCMH and healthcare services utilization and costs for this population (Bronstein, Morrisey, Sen, Engler, & Smith, 2016; Domino et al., 2015; Jones et al., 2015; Randall, Mohr, & Maynard, in press; Reiss-Brennan, Briot, Savitz, Cannon, & Staheli, 2010; Rhodes et al., in press). 
Prior studies focused on specific geographic areas, populations, and/or clinical conditions, rather than the broader population of non-elderly adults with mental illness in the US (Beadles et al., 2015; Bronstein et al., 2016; Domino et al., 2015; Domino et al., 2016; Held et al., 2012; Randall et al., in press; Reiss-Brennan et al., 2010; Rhodes et al., in press; Sklar et al., 2015). In addition, two studies reported combined results for participants with mental health and substance use conditions (Bronstein et al., 2016; Rhodes et al., in press). Another study was conducted on people with serious psychological distress as opposed to diagnosed mental illness (Jones et al., 2015). Thus, additional research is needed to assess the association between receipt of care consistent with the PCMH and preventive care, healthcare quality, healthcare services utilization, and healthcare services cost for a nationally representative sample of non-elderly adults with mental illness in the US. Further, there is mixed evidence on the extent to which non-elderly adults with mental illness receive care from PCMHs (Lichstein et al., 2014). As a result, additional conclusive research is needed to assess whether non-elderly adults with mental illness receive care consistent with the PCMH. 
1.2 Study Purpose
To address these research gaps, a study was conducted on nationally representative samples of non-elderly adults in the US to examine: 1) the association between mental illness and receipt of care consistent with the PCMH; 2) the associations between receipt of care consistent with the PCMH and preventive care and healthcare quality for non-elderly adults with mental illness; and 3) the associations between receipt of care consistent with the PCMH and healthcare utilization and expenditures for non-elderly adults with mental illness. To our knowledge, this is the first study conducted to assess these relationships on nationally representative samples of non-elderly adults in the US. As a result, this study has the potential to help providers, policymakers, and payers assess whether non-elderly with mental illness are more likely than non-elderly adults without mental illness to receive care consistent with the PCMH and evaluate significant differences between the PCMH and alternative models of care on preventive care, healthcare quality, healthcare services utilization, and cost for non-elderly adults with mental illness.
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CHAPTER 2
ARE NON-ELDERLY ADULTS WITH MENTAL ILLNESS LESS LIKELY TO RECEIVE CARE CONSISTENT WITH THE PATIENT-CENTERED MEDICAL HOME MODEL?
2.1 Background
Observational studies have indicated that having a PCMH may have a favorable impact on medication adherence (Beadles et al., 2015; Domino et al., 2015), preventive screenings (Domino et al., 2015), outpatient follow-up after psychiatric discharge (Domino et al., 2016), mental health recovery (Sklar et al., 2015), and criminal recidivism (Held, Brown, Frost, Hickey, & Buck, 2012) among non-elderly adults with mental illness. Despite evidence that the PCMH model may have positive effects for this population, the extent to which non-elderly adults with mental illness in the US receive care from PCMHs is unknown. In fact, to our knowledge, only one peer-reviewed study has addressed this. 
A retrospective cohort study conducted with North Carolina Medicaid-enrolled non-elderly adults found that adults with psychosis, with or without major depression, and at least one physical comorbidity (n=10,166) had significantly less use of PCMHs than adults with only physical comorbidities (n=51,053) (Lichstein et al., 2014). However, adults who had major depression without psychosis and at least one physical comorbidity (n=44,323) did not have significantly different PCMH use than adults with only physical comorbidities. Thus, additional conclusive research is needed to assess whether non-elderly adults with mental illness receive care consistent with the PCMH. This study addresses this research gap by assessing the association between mental illness and receipt of care consistent with the PCMH for a nationally representative sample of non-elderly adults in the US. 
2.2 Methods
2.2.1 Study Design
The study design has been described elsewhere (Bowdoin, Rodriguez-Monguio, Puleo, Keller, & Roche, 2016). Additional details are also available in Chapter 3. In brief, we conducted a surveillance study using secondary data from the 2007-2012 Medical Expenditure Panel Survey (MEPS). Study participants were comprised of MEPS participants who were 18-64 years old, had data collected in all survey rounds, and had at least one of the following conditions: adjustment disorders; anxiety disorders; delirium, dementia, and amnestic disorders; impulse control disorders; mood disorders; personality disorders; schizophrenia and other psychotic disorders; and miscellaneous mental disorders. 
Using the Agency for Healthcare Research and Quality’s (n.d.) definition as the basis, study participants were classified as receiving care consistent with the PCMH in each study year if they reported having a USC other than an ER that provided comprehensive, patient-centered, and accessible care (Bowdoin et al., 2016). Mutually exclusive dichotomous variables were used to indicate whether participants received care consistent with the PCMH in at least one year and both years. Participants without a proxy respondent who did not know the answer to any comprehensive, patient-centered, and accessible care questions were coded as not receiving the characteristic; 4,279 participants (14% of the final analytical sample) had one or more variables recoded in year 1 and 4,301 participants (14% of the final analytical sample) had one or more variables recoded in year 2 for this reason. 
2.2.2 Analyses
Bivariate analyses were conducted to compare characteristics of study participants with and without mental illness. Bivariate analyses were also performed to compare receipt of each PCMH attribute and receipt of care consistent with the PCMH for participants with and without mental illness. Multiple logistic regression was conducted to assess the relationship between mental illness and receipt of care consistent with the PCMH and between mental illness and receipt of each PCMH attribute. We included the following covariates in the multivariate models: age, gender, race/ethnicity, immigration status, language, marital status, lived alone, education, family income, employment status, received Supplemental Security Income due to disability, geographic location, urban residence, health insurance coverage, disability days, substance use disorder diagnosis, medical comorbidity score (D’Hoore, Bouckaert, & Tilquin, 1996; D’Hoore, Sicotte, & Tilquin, 1993), activity of daily living limitation, instrumental activity of daily living limitation, psychological distress (Kessler et al., 2002), mental health and physical health status (Ware, Kosinski, & Keller, 1996), MEPS panel number, and proxy respondent. 
All analyses included longitudinal weights, which adjust for nonresponse and attrition when multiple MEPS panels are pooled together, and variance estimation variables, which account for the complexity in MEPS’ sample design (Agency for Healthcare Research and Quality, 2009). We adjusted the significance levels in the multivariate analyses to account for multiple comparisons (Holland & Copenhaver, 1987). All analyses were conducted using Stata SE 13.1 (StataCorp, 2013). 
2.3 Results
2.3.1 Study Sample and Characteristics
MEPS panels 12-16 included 80,001 civilian non-institutionalized individuals who had data collected in all survey rounds for which they were eligible. Of them, 44,900 (54%) were excluded, including 24,796 (27%) who were under age 18, 8,479 (12%) who were over age 64, 2,058 (2%) who were not eligible to participate in all five survey rounds, 6,135 (8%) who were missing required PCMH data, and 3,432 (5%) who were missing required covariate data. The final study sample included 35,101 non-elderly adults, including 28,193 (78%) participants without mental illness and 6,908 (22%) participants with mental illness. There were significant differences based on mental illness status for all socio-demographic and health characteristics examined, except urban residence (Table 2-1). 
2.3.2 Receipt of Care Consistent with the PCMH and Receipt of PCMH Attributes
More than two-thirds (70%-72%) of study participants had a USC other than an ER in each year, most (54%-56%) received comprehensive care, and about half (48%-51%) received patient-centered care (Table 2-2). In contrast, one-fifth (21%-22%) received accessible care, and one-seventh (13%-14%) received care consistent with the PCMH. 
Most participants with mental illness had a USC regardless of duration examined (90% at least one year; 75% both years), but results were mixed for comprehensive care (80% at least one year; 47% both years) and patient-centered care (73% at least one year; 39% both years). One-third (32%) of participants received accessible care in at least one year, while one-tenth (10%) received accessible care in both years. Small percentages of participants with mental illness received care consistent with the PCMH in each time period (21% at least one year; 5% both years). Participants without mental illness showed similar patterns, but there were significant differences based on mental illness status for most PCMH attributes. Compared to participants without mental illness, higher percentages of participants with mental illness had a USC and received comprehensive and patient-centered care in at least one year and both years, while lower percentages received accessible care in both years. Differences in accessible care in at least one year and receipt of care consistent with the PCMH in at least one year and both years were not statistically significant. 
In multivariate models, after adjusting for multiple comparisons, participants with mental illness had significantly higher odds of the following compared to participants without mental illness: (1) having a USC in at least one year (AOR 1.99; 95% CI 1.77, 2.25) and both years (AOR 1.62; 95% CI 1.48, 1.76); (2) receiving comprehensive care in at least one year (AOR 1.47; 95% CI 1.33, 1.62) and both years (AOR 1.30; 95% CI 1.20, 1.41); and (3) receiving patient-centered care in at least one year (AOR 1.33; 95% CI 1.21, 1.45) and both years (AOR 1.23; 95% CI 1.13, 1.33) (Table 2-3). Differences between participants without mental illness and participants with mental illness in receipt of accessible care and receipt of care consistent with the PCMH in at least one year and both years were not statistically significant. 
2.4 Discussion
As the first nationally representative study to examine the extent to which non-elderly adults with mental illness receive care consistent with the PCMH, this study addresses an important research gap. This study quantified the percentage of non-elderly adults with mental illness who received care consistent with the PCMH and compared the odds of having a PCMH for non-elderly adults with mental illness to that for non-elderly adults with mental illness. 
Over two-thirds of participants with mental illness had a USC other than an ER, received comprehensive care, and received patient-centered care in at least one study year. Conversely, one-third of participants with mental illness received accessible care and one-fifth received care consistent with the PCMH in at least one year. Thus, there are opportunities to improve the provision of high-quality primary care through increased use of PCMHs for non-elderly adults with mental illness. Such efforts may be more successful, however, if they are focused on PCMH attributes with low rates of use rather than all PCMH attributes. 
Participants with mental illness did not have significantly different odds of receiving care consistent with the PCMH than participants without mental illness. In fact, this study provides evidence that non-elderly adults with mental illness are more likely than non-elderly adults without mental illness to receive care with some PCMH attributes. For instance, participants with mental illness were more likely than participants without mental illness to have a USC other than an ER and receive comprehensive and patient-centered care. The implications of the study findings depend largely on whether PCMH attributes are synergistic and benefits primarily accrue from the full model or the benefits are associated primarily with individual PCMH attributes. If individual attributes can improve outcomes for non-elderly adults with mental illness, this study indicates that non-elderly adults with mental illness may disproportionately benefit from care with some PCMH attributes. Conversely, if the attributes are synergistic and benefits primarily accrue from receipt of the full model, emphasis should be placed on ensuring that non-elderly adults with mental illness receive care with all PCMH attributes. Additional research is needed to compare the impact of the PCMH to that of individual PCMH attributes. 
A higher percentage of participants with mental illness had a USC other than ER than participants without mental illness, indicating that at least some of the differences in receipt of comprehensive and patient-centered care may be related to differences in having a USC. Thus, differences in receipt of comprehensive and patient-centered care may be due to a greater need for services, as opposed to improvements in care delivery. Regardless of the reason for the differences, these findings should be viewed favorably by those concerned about disparities in care for people with mental illness, as participants were required to have a USC other than an ER to be coded as receiving any PCMH attributes.
Similar to Lichstein et al. (2014), the results of this study indicate that there are opportunities to improve the care of non-elderly adults with mental illness by ensuring that they have a USC and receive comprehensive, patient-centered, and accessible care. The results differ somewhat from Lichstein et al., however, in that participants with mental illness did not have lower odds of receiving care consistent with the PCMH than participants without mental illness. Further, participants with mental illness were more likely than participants without mental illness to have a USC other than an ER and receive some PCMH attributes. The differences in study findings could be attributed to methodological differences. For instance, Lichstein et al. included participants with only two types of severe mental illness (i.e., major depression and psychosis), stratified results by mental health condition, and focused on people with multiple chronic conditions. This study included participants with all types of mental illness, did not stratify results by condition, and did not limit participants to people with multiple chronic conditions. Future studies should further examine whether use of PCMHs varies by mental illness type. 
2.4.1 Limitations
Study limitations include the observational design, use of secondary data, use of self-reported data, and lack of generalizability to children and elderly adults (Bowdoin et al., 2016). Further, as described by Bowdoin et al. (2016) and in Chapter 3, additional studies are needed to validate a PCMH definition with MEPS data for research purposes. 
2.5 Conclusion
As the first nationally representative study to examine the extent to which non-elderly adults with mental illness receive care consistent with the PCMH, this study addresses an important research gap. This study found that 21% of non-elderly adults with mental illness received care consistent with the PCMH in at least one study year and 5% received care consistent with the PCMH in both years, while larger percentages received care with individual PCMH attributes. Non-elderly adults with mental illness were more likely than non-elderly adults without mental illness to receive care with some PCMH attributes. Additional research is needed to assess the relationship between having a PCMH and healthcare quality, healthcare services utilization, and cost for non-elderly adults with mental illness. 
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	Table 2-1: Characteristics of Study Participants by Mental Illness Status

	Covariate
	Mental Illness 
N (weighted % or mean)

	
	No 
(N=28,193)
	Yes
(N=6,908)
	p-value

	Age
	
	
	

	18-34 years
	11,169 (38.7%)
	2,064 (29.9%)
	0.000

	35-49 years
	9,647 (33.4%)
	2,430 (34.2%)
	

	50-64 years
	7,377 (27.9%)
	2,414 (35.9%)
	

	Gender
	
	
	

	Male
	13,192 (49.7%)
	2,137 (33.3%)
	0.000

	Female
	15,001 (50.3%)
	4,771 (66.7%)
	

	Race/ethnicity
	
	
	

	White non-Hispanic
	11,620 (62.7%)
	4,227 (77.5%)
	0.000

	Black non-Hispanic
	5,759 (13.1%)
	1,027 (7.9%)
	

	Hispanic
	8,234 (16.9%)
	1,272 (10.0%)
	

	Other/multiple races 
	2,580 (7.3%)
	382 (4.5%)
	

	Immigration status
	
	
	

	Born in the US
	20,067 (81.3%)
	5,933 (91.3%)
	0.000

	Not born in the US/unknown
	8,126 (18.7%)
	975 (8.7%)
	

	Language 
	
	
	

	English
	21,427 (86.1%)
	6,163 (94.5%)
	0.000

	Other/unknown
	6,766 (13.9%)
	745 (5.5%)
	

	Marital status
	
	
	

	Married 
	15,019 (54.5%)
	3,143 (47.3%)
	0.000

	Widowed
	535 (1.7%)
	227 (3.0%)
	

	Divorced/separated
	3,891 (14.0%)
	1,683 (23.4%)
	

	Never married
	8,748 (29.8%)
	1,855 (26.3%)
	

	Lived alone
	
	
	

	Never lived alone 
	22,744 (76.3%)
	4,878 (67.2%)
	0.000

	Sometimes lived alone
	1,704 (6.9%)
	658 (9.9%)
	

	Always lived alone
	3,745 (16.9%)
	1,372 (22.8%)
	

	Education
	
	
	

	Less than high school education/unknown
	5,850 (13.6%)
	1,365 (13.5%)
	0.007

	High school diploma
	8,854 (29.3%)
	2,116 (29.0%)
	

	Some college
	6,675 (26.5%)
	1,811 (29.0%)
	

	4 years or more of college
	6,814 (30.6%)
	1,616 (28.5%)
	

	Family income - year 1
	
	
	

	Poor/near poor (less than 125% of the federal poverty level (FPL))
	6,590 (16.6%)
	2,038 (22.3%)
	0.000

	Low income (125-200% FPL)
	4,793 (13.9%)
	1,075 (13.9%)
	

	Middle income (200-400% FPL)
	8,717 (31.7%)
	1,949 (29.7%)
	

	High income (more than 400% FPL)
	8,093 (37.9%)
	1,846 (34.1%)
	

	Family income - year 2
	
	
	

	Poor/near poor 
	6,436 (16.0%)
	2,064 (22.7%)
	0.000

	Low income 
	4,609 (12.9%)
	1,009 (12.7%)
	

	Middle income 
	8,639 (31.0%)
	1,901 (28.3%)
	

	High income 
	8,509 (40.1%)
	1,934 (36.3%)
	

	Employment 
	
	
	

	Never employed
	5,269 (15.6%)
	2,237 (27.7%)
	0.000

	Sometimes employed
	6,236 (20.2%)
	1,590 (22.3%)
	

	Always employed
	16,688 (64.2%)
	3,081 (50.1%)
	

	Received Supplemental Security Income due to disability
	
	
	

	No/unknown
	27,520 (98.2%)
	6,183 (92.0%)
	0.000

	Yes
	673 (1.8%)
	725 (8.0%)
	

	Census region
	
	
	

	Northeast
	4,168 (17.5%)
	1,057 (17.0%)
	0.000

	Midwest
	5,262 (21.0%)
	1,736 (25.0%)
	

	South
	11,228 (38.3%)
	2,402 (34.9%)
	

	West
	7,535 (23.1%)
	1,713 (23.1%)
	

	Urban residence
	
	
	

	Urban
	24,416 (84.5%)
	5,876 (84.1%)
	0.541

	Non-urban
	3,777 (15.5%)
	1,032 (15.9%)
	

	Health insurance status – year 1
	
	
	

	Any private insurance
	16,808 (69.2%)
	3,906 (65.4%)
	0.000

	Medicare
	974 (3.3%)
	739 (9.6%)
	

	Medicaid/other public 
	2,924 (6.8%)
	1,157 (11.8%)
	

	Uninsured
	7,487 (20.7%)
	1,106 (13.2%)
	

	Health insurance status – year 2
	
	
	

	Any private insurance
	16,574 (68.3%)
	3,745 (63.0%)
	0.000

	Medicare
	1,302 (4.6%)
	856 (11.3%)
	

	Medicaid/other public 
	2,819 (6.8%)
	1,223 (12.7%)
	

	Uninsured
	7,498 (20.2%)
	1,084 (13.1%)
	

	Mental health condition
	
	
	

	Anxiety disorders
	-
	3,793 (55.6%)
	-

	Mood disorders
	-
	4,222 (60.6%)
	

	Schizophrenia and other psychotic conditions
	-
	150 (1.7%)
	

	Other mental health conditions
	-
	443 (6.7%)
	

	Substance use disorder diagnosis
	
	
	

	No
	28,075 (99.4%)
	6,772 (97.8%)
	0.000

	Yes
	118 (0.6%)
	136 (2.2%)
	

	Medical comorbidity score  (0=low risk of death associated with comorbidities, 4=severe risk)
	
	
	

	0
	22,928 (81.2%)
	4,322 (64.1%)
	0.000

	1
	4,372 (15.7%)
	1,791 (25.3%)
	

	2
	712 (2.4%)
	575 (7.6%)
	

	3
	128 (0.4%)
	163 (2.2%)
	

	4
	53 (0.2%)
	57 (0.8%)
	

	Activity of daily living limitation
	
	
	

	No/unknown
	27,908 (99.2%)
	6,536 (95.6%)
	0.000

	Yes
	285 (0.8%)
	372 (4.4%)
	

	Instrumental activity of daily living limitation
	
	
	

	No/unknown
	27,628 (98.3%)
	6,060 (89.4%)
	0.000

	Yes
	565 (1.7%)
	848 (10.6%)
	

	Psychological distress
	
	
	

	No distress
	23,854 (86.3%)
	3,433 (52.8%)
	0.000

	Mild to moderate distress
	2,996 (9.8%)
	1,678 (24.1%)
	

	Severe distress
	1,343 (3.9%)
	1,797 (23.0%)
	

	Health status (0=lowest level, 100=highest level)
	
	
	

	SF-12 Mental Component – year 1
	Mean score 51.9 
(95% CI 51.7, 52.0)
	Mean score 42.8 
(95% CI 42.4, 43.3)
	-

	SF-12 Mental Component – year 2
	Mean score 52.3
(95% CI 52.2, 52.4)
	Mean score 43.4
(95% CI 42.9, 43.8)
	-

	SF-12 Physical Component – year 1
	Mean score 51.4
(95% CI 51.2, 51.5)
	Mean score 47.0
(95% CI 46.6, 47.4)
	-

	SF-12 Physical Component – year 2
	Mean score 51.3
(95% CI 51.1, 51.5)
	Mean score 46.7
(95% CI 46.3, 47.2)
	-

	Household interview proxy respondent
	
	
	

	0 rounds
	15,208 (57.3%)
	4,721 (69.3%)
	0.000

	1-2 rounds
	3,056 (10.4%)
	807 (11.0%)
	

	3-4 rounds
	2,254 (7.5%)
	403 (5.9%)
	

	5 rounds
	7,675 (24.8%)
	977 (13.8%)
	

	MEPS survey panel
	
	
	

	12
	4,270 (19.7%)
	1,037 (17.8%)
	0.045

	13
	6,422 (19.9%)
	1,591 (20.8%)
	

	14
	5,731 (20.1%)
	1,379 (19.7%)
	

	15
	5,111 (20.0%)
	1,217 (20.2%)
	

	16
	6,659 (20.3%)
	1,684 (21.5%)
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	Table 2-2: Receipt of Care Consistent with the PCMH, by Year and PCMH Attribute, for All Study Participants

	PCMH Attribute
	PCMH Characteristic
	Year 1 
N (weighted %)
	Year 2
N (weighted %)

	Had a USC
	Participant had a particular place where participant usually goes if sick/needs advice about health
	23,422 (70.5%)
	24,092 (72.2%)

	
	USC was at a place other than an ER
	23,222 (70.0%)
	23,904 (71.8%)

	
	Participant had a USC other than an ER
	23,222 (70.0%)
	23,904 (71.8%)

	Received comprehensive care
	USC usually asked about medications and treatments prescribed by other doctors
	18,776 (56.6%)
	19,419 (58.4%)

	
	USC provided care for new health problems
	22,795 (68.8%)
	23,434 (70.5%)

	
	USC provided preventive health care
	22,718 (68.4%)
	23,320 (70.0%)

	
	USC provided referrals to other health professionals
	22,617 (68.1%)
	23,248 (69.7%)

	
	USC provided care for ongoing health problems
	22,617 (68.0%)
	23,245 (69.7%)

	
	Participants received comprehensive care
	17,955 (53.8%)
	18,531 (55.5%)

	Received patient-centered care
	USC showed respect for the medical, traditional, and alternative treatments with which participant is happy
	19,183 (57.6%)
	19,909 (59.7%)

	
	USC asked participant to help decide treatment when there was a choice of treatments
	18,537 (56.2%)
	19,392 (58.7%)

	
	USC presented and explained all health care options to participant
	21,552 (65.0%)
	22,272 (67.0%)

	
	Participant received patient-centered care
	16,111 (48.4%) 
	16,927 (51.0%)

	Received accessible care
	It was not difficult to get to USC’s location
	21,917 (66.5%)
	22,650 (68.4%)

	
	It was not difficult to contact USC over the telephone about a health problem during regular office hours
	18,930 (57.3%)
	19,772 (59.7%)

	
	USC offered night and weekend office hours
	8,537 (25.8%)
	8,910 (26.5%)

	
	USC spoke the participant’s preferred language or provided translation services 
	23,129 (69.9%)
	23,776 (71.6%)

	
	Participant received accessible care
	6,949 (20.9%)
	7,321 (22.0%)

	Received care consistent with the PCMH
	Participant had a USC other than an ER that provided comprehensive, patient-centered, and accessible care
	4,361 (12.8%)
	4,695 (13.8%)




	Table 2-3: Receipt of Care Consistent with the PCMH, by Mental Illness Status, PCMH Attribute, and Duration of Receipt of PCMH Care

	PCMH Attribute
	Received Care Consistent with the PCMH Attribute/Model

	
	At Least One Year 
	Both Years 

	
	No Mental Illness 
(N=28,193)
	Mental Illness
(N=6,908)
	Unadjusted OR 
(95% CI) 
	Adjusted OR 
(95% CI)
	No Mental Illness 
(N=28,193)
	Mental Illness
(N=6,908)
	Unadjusted OR 
(95% CI)  
	Adjusted OR 
(95% CI)  

	
	N (weighted %)
	
	
	N (weighted %)
	
	

	Had a USC
	20,795
(77.4%)
	6,175***
(90.3%)
	2.72***
(2.44, 3.03)
	1.99****
(1.77, 2.25)
	15,121
(58.1%)
	5,035***
(74.7%)
	2.13***
(1.97, 2.30)
	1.62****
(1.48, 1.76)

	Received comprehensive care
	18,072
(67.1%)
	5,461***
(79.9%)
	1.94***
(1.79, 2.10)
	1.47****
(1.33, 1.62)
	9,767
(37.3%)
	3,186***
(47.0%)
	1.49***
(1.38, 1.60)
	1.30****
(1.20, 1.41)

	Received patient-centered care
	16,948
(63.2%)
	4,989***
(73.1%)
	1.59***
(1.47, 1.71)
	1.33****
(1.21, 1.45)
	8,446
(32.7%)
	2,655***
(39.4%)
	1.34***
(1.24, 1.45)
	1.23****
(1.13, 1.33)

	Received accessible care
	8,491
(31.5%)
	2,181
(31.9%)
	1.02
(0.95, 1.09)
	1.00
(0.93, 1.07)
	2,915
(11.5%)
	683*
(10.3%)
	0.88*
(0.80, 0.98)
	0.92
(0.82, 1.02)

	Received care consistent with the PCMH
	5,895
(21.6%)
	1,466
(21.1%)
	0.97
(0.90, 1.05)
	0.99
(0.91, 1.07)
	1,373
(5.2%)
	322
(4.6%)
	0.88
(0.74, 1.05)
	0.95
(0.79, 1.16)

	Unadjusted analyses: p-value not corrected for multiple comparisons; * p<.05; ** p<.01; ***p<.001
Adjusted analyses: p-value corrected for multiple comparisons; corrected p-value = 0.0127; ****p<0.0127




CHAPTER 3
ASSOCIATIONS BETWEEN THE PATIENT-CENTERED MEDICAL HOME AND PREVENTIVE CARE AND HEALTHCARE QUALITY FOR NON-ELDERLY ADULTS WITH MENTAL ILLNESS: A SURVEILLANCE STUDY ANALYSIS[footnoteRef:1] [1:  This manuscript has been published in the open-access peer-reviewed journal, BMC Health Services Research. Authors of articles published in BMC Health Services Research are the copyright holders of the article and have the right to use, reproduce, and disseminate the article freely (BioMed Central, 2016). Minor formatting changes have been made to address the Graduate School’s requirements for doctoral dissertations. The citation for the published manuscript is: Bowdoin, J.J., Rodriguez-Monguio, R., Puleo, E., Keller, D., & Roche, J. (2016). Associations between the patient-centered medical home and preventive care and healthcare quality for non-elderly adults with mental illness: A surveillance study analysis. BMC Health Services Research, 16(1), 434.
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3.1 Background
Approximately 44 million (18.5%) adults in the United States (US) have a mental illness (Center for Behavioral Health Statistics and Quality, 2015). Adults with mental illness have poorer health and social outcomes than adults without mental illness (Murray et al., 2013; National Research Council, 2006; Parks et al., 2006). The patient-centered medical home (PCMH) has gained substantial attention as a promising strategy to address many shortcomings of the US healthcare system (Alexander & Bae, 2012; Epperly, 2011; Fields et al., 2010; Nielsen et al., 2015), including those that contribute to the poor outcomes of people with mental illness (Butler et al., 2008; Crowley et al., 2015). Originally developed in the 1960s as a model for improving coordination of care for children with complex needs (Grant & Greene, 2012), the PCMH has evolved into an approach to primary care that is comprehensive, patient-centered, coordinated, accessible, and committed to quality and safety (Agency for Healthcare Research and Quality, n.d.). When fully implemented, the PCMH is expected to achieve the Institute for Healthcare Improvement’s Triple Aim of improved patient experience, improved health, and reduced costs (Institute for Healthcare Improvement, 2016b).
Prior systematic reviews have found mixed results for the PCMH overall (Hoff et al. 2012; Jackson et al., 2013; Peikes, Zutshi, Genevro, Parchman, et al., 2012; Peikes, Zutshi, Genevro, Smith, et al., 2012; Williams et al., 2012). However, three retrospective cohort studies conducted with non-elderly adults with mental illness enrolled in the North Carolina Medicaid program indicated that the PCMH may have favorable effects on medication adherence (Beadles et al., 2015; Domino et al., 2015), preventive screenings (Domino et al., 2015), and outpatient follow-up after psychiatric discharge (Domino et al., 2016). 
A study conducted with 9,303 North Carolina Medicaid-enrolled non-elderly adults with depression and at least one other chronic condition found that enrollees who had a PCMH had better rates of antidepressant adherence than those without a PCMH (Beadles et al., 2015). A second study conducted with 7,228 adults with schizophrenia, 13,406 adults with bipolar disorder, and 45,000 adults with major depression reported that North Carolina Medicaid enrollees with a PCMH had better rates of medication adherence than those who did not have a PCMH (Domino et al., 2015). The authors also found that, among participants with major depression, having a PCMH was associated with better rates of lipid and cancer screening. A third study conducted with North Carolina Medicaid-enrolled non-elderly adults with multiple chronic conditions and a hospitalization for either schizophrenia (n=8,783) or depression (n=18,658) found that those with a PCMH were more likely to receive follow-up care with any provider and with a primary care provider within 30 days post-discharge (Domino et al., 2016). 
To our knowledge, no other peer-reviewed studies have examined the association between the PCMH and receipt of recommended preventive care or better healthcare quality for non-elderly adults with mental illness. Thus, additional research in this area is needed. This study addresses this gap by examining the association between receipt of care consistent with the PCMH and preventive care and healthcare quality measures for a nationally representative sample of non-elderly adults with mental illness in the US. In doing so, this study will help providers, policymakers, and payers assess whether the PCMH is an effective model for improving healthcare quality and outcomes for non-elderly adults with mental illness.
3.2 Methods
3.2.1 Hypotheses
We hypothesized that receipt of care consistent with the PCMH is positively associated with receipt of recommended preventive care and better healthcare quality for non-elderly adults with mental illness. 
3.2.2 Study Design
We conducted a surveillance study analysis using secondary data from five Medical Expenditure Panel Survey (MEPS) cohorts. MEPS is a set of large-scale surveys that provide nationally representative estimates for socio-economic, demographic, health, and healthcare characteristics for the US civilian non-institutionalized population (Agency for Healthcare Research and Quality, 2009; Agency for Healthcare Research and Quality, 2014c). MEPS uses a panel design with five rounds of interviews and supplemental surveys that cover two calendar years for each cohort. 
3.2.3 Data Sources
Study data were collected through the MEPS Household and Medical Provider components. The Household Component includes detailed data at the individual and household levels on a broad range of health-related variables (Agency for Healthcare Research and Quality, 2014c). The Medical Provider Component supplements and/or replaces medical event information reported by respondents with information provided by a sample of participants’ providers. Study data were derived primarily from the Longitudinal Data Files for panels 12 (2007-2008) through 16 (2011-2012). The Longitudinal Data File for each panel is a two-year file that contains data from rounds 1-5 for individuals who were in-scope (i.e., non-institutional civilian population) and had data collected in all MEPS rounds that they participated. Data on clinical conditions were obtained from the 2007-2012 Medical Conditions Data Files. Data on medical care events were obtained from the 2007-2012 Hospital Inpatient Stays Files, the 2007-2012 Emergency Room Visits Files, the 2007-2012 Outpatient Visits Files, and the 2007-2012 Office-Based Medical Provider Visits Files. 
3.2.4 Participants
This study included MEPS participants in panels 12-16 who were 18-64 years old, were in-scope in all survey rounds, and had data collected in all survey rounds. 
The overall MEPS survey response rate for the full sample eligible for participation in MEPS panels 12-16 ranged from 52% to 62% (Agency for Healthcare Research and Quality, 2013). 
3.2.5 Mental Illness Status
Based on the Substance Abuse and Mental Health Services Administration’s definition (Center for Behavioral Health Statistics and Quality, 2015), mental illness was defined as a mental, behavioral, or emotional disorder, other than a developmental or substance use disorder. Study participants were classified as having mental illness if they had any of the following types of conditions in any survey round: adjustment disorders; anxiety disorders; delirium, dementia, and amnestic disorders; impulse control disorders; mood disorders; personality disorders; schizophrenia and other psychotic disorders; and miscellaneous mental disorders. Conditions identified in MEPS include those linked to an event or disability day or a condition the person was experiencing during the survey period (Agency for Healthcare Research and Quality, 2014a). Physical and behavioral health conditions were coded using International Classification of Diseases, Ninth Revision, Clinical Modification codes and subsequently aggregated into clinically meaningful categories. 
3.2.6 Provider Type
Participants were first assessed to determine whether they received care consistent with the PCMH, had a non-PCMH usual source of care (USC), or did not have a USC in each study year. Participants were determined to have a USC if they reported that: 1) they had a particular place they usually went to when sick or needed advice about health; and 2) the place was a location other than an ER. Using the Agency for Health Care Research and Quality’s (n.d.) (AHRQ) definition as the basis, participants who had a USC were classified as receiving care consistent with the PCMH if they reported that the USC provided comprehensive, patient-centered, and accessible care (Table 3-1); two attributes in AHRQ’s definition, coordinated care and a commitment to quality and safety, cannot be assessed through MEPS and were not included in this study’s definition. 
MEPS variables used to assess whether participants received care consistent with the PCMH were selected based on face validity, prior MEPS research (Beal, Hernandez, & Doty, 2009; Jerant, Fenton, & Franks, 2012; Jones et al., 2015; Stockbridge, Philpot, & Pagán, 2014), and feasibility for use in this study. Comprehensive care was determined based on whether: 1) the USC usually asked about medications and treatments prescribed by other doctors; and the USC provided: 2) care for new health problems; 3) preventive healthcare; 4) referrals to other health professionals when needed; and 5) care for ongoing health problems. A USC that met all five criteria was deemed comprehensive. Patient-centered care was assessed based on whether the provider: 1) usually or always showed respect for the medical, traditional, and alternative treatments with which the participant was happy; 2) usually or always asked the participant to help decide the treatment when there was a choice; and 3) presented and explained all healthcare options to the participant. A USC that met all three criteria was coded patient-centered. Accessible care was evaluated based on whether the USC: 1) was not too difficult or not at all difficult to get to; 2) was not too difficult or not at all difficult to contact via phone during regular office hours; 3) offered night and weekend office hours; and 4) spoke the participant’s preferred language or provided translation services. A USC that met all four criteria was coded accessible.
Participants with responses of don’t know, refused, or not ascertained to the question about whether they had a USC (n=118, 0%) were excluded from the final analytical sample. Participants were also excluded if a response was refused or not ascertained (n=27, 0%) or if a proxy respondent did not know the answer (n=742, 1%) to any PCMH question except the question about preferred language, as MEPS does not collect this information on participants who are comfortable conversing in English. Participants who had a USC and were comfortable conversing in English were coded as having a USC who spoke the participant’s preferred language. One percent of participants (n=883) were excluded from the final analytical sample because of missing PCMH data.
Participants who did not have a proxy respondent and did not know the answer to any of the comprehensive, patient-centered, and accessible care questions (n=1,682; 26% of the final analytical sample) were coded as not receiving the characteristic; 1,025 participants (17% of the final analytical sample) had one or more variables recoded in year 1 and 1,043 participants (16% of the final analytical sample) had one or more variables recoded in year 2 for this reason. For most variables, 0%-4% of the final analytical sample was recoded because a proxy respondent did not know whether the USC met the characteristic. The only variables with a sizable number of participants recoded were those that examined how often the provider showed respect for the medical, traditional, and alternative treatments with which the participant was happy (year 1: n=449, 7%; year 2: n=457, 7%) and whether the USC offered night and weekend office hours (year 1: n=363, 6%; year 2: n=406, 6%).
Once participants were classified by provider type in each study year, this information was used to determine whether participants received care consistent with the PCMH, had a non-PCMH USC, or did not have a USC in at least one year and in both years. Participants were first assessed to determine if they received care consistent with the PCMH in at least one year and if they received care consistent with the PCMH in both years. Participants who did not receive care consistent with the PCMH in either year but reported having a USC in at least one year were classified as having a non-PCMH USC in at least one year. Participants who did not receive care consistent with the PCMH in both years but reported having a USC in both years were classified as having a non-PCMH USC in both years; some participants classified as having a non-PCMH USC in both years received care consistent with the PCMH in one but not both years (n=981; 20% of participants classified as having a non-PCMH USC in both years). Participants who did not report having a USC in either year were classified as not having a USC in at least one year. Participants who did not have a USC in one or both years were classified as not having a USC in both years; some participants classified as not having a USC in both years received care consistent with the PCMH (n=163; 9% of participants classified as not having a USC in both years) or had a USC (977; 53% of participants classified as not having a USC in both years) in one but not both years. 
3.2.7 Preventive Care and Healthcare Quality Measures
Preventive care and healthcare quality measures included a healthcare rating measure, as recommended by the Institute for Healthcare Improvement (2016a) and prevention and condition-specific measures adapted from National Quality Forum-endorsed measures (Table 3-2). The measures were comprised of a participant rating of all healthcare, three cancer screening measures (cervical, breast, colorectal), a measure to assess current smoking, a smoking cessation advice measure, a flu shot measure, two diabetes-specific measures (foot exam, eye exam), and follow-up after an emergency room (ER) visit for mental illness. Participants were assessed in each year to determine if they met the measure, using the relevant look-back period identified in Table 3-2. For instance, the measure description for cervical cancer screening is “Had most recent pap test within past three years.” In each study year, women who met the inclusion criteria for this measure (i.e., age 23-62, had not had a hysterectomy at any time) were assessed to determine whether they reported having a pap test within the past three years. 
All preventive care and quality measures were constructed as dichotomous variables that separately examined whether the participant met the criteria for the measure in at least one year and in both years. The healthcare rating measure asked respondents to rank all of their healthcare on a scale of 0-10, with 0 being the worst healthcare possible and 10 being the best healthcare possible; participants with a rating of 9 or 10 on this measure were identified as receiving good quality healthcare (Aligning Forces for Quality, n.d.). Participants with responses of don’t know, refused, or not ascertained in one or both survey years were excluded from the condition-specific analyses. For most measures, 0%-5% of eligible participants were excluded; 7% (n=199) of eligible participants were excluded from the smoking cessation advice analyses because required data was not obtained through the Self-Administered Questionnaire, a supplemental paper-based survey.
3.2.8 Covariates
Multivariate logistic regression models included the following covariates: age, gender, race/ethnicity, immigration status, language, marital status, lived alone, other smokers in the household (current smoking measure only), education, family income, employment, received Supplemental Security Income due to disability, geographic location, urban residence, health insurance, disability days, substance use disorder diagnosis, medical comorbidity score (D’Hoore et al, 1996; D’Hoore et al., 1993), activity of daily living limitation, instrumental activity of daily living limitation, psychological distress (Kessler et al., 2002), mental health status (Ware et al., 1996), physical health status (Ware et al., 1996), MEPS survey panel, household interview proxy respondent, Self-Administered Questionnaire proxy respondent, Diabetes Care Survey proxy respondent (foot exam and eye exam measures only), anxiety disorder, mood disorder, schizophrenia and other psychotic conditions, and other mental disorder. The Self-Administered Questionnaire includes measures of psychological distress, mental health status, and physical health status (Agency for Healthcare Research and Quality, 2014b); MEPS participants who had missing data on these measures were excluded from the final analytical sample (n=676; 1%). Missing data for other covariates were classified unknown and included in the analyses; 486 participants (6% of the final analytical sample) had missing data on one or more covariates classified as unknown.
3.2.9 Analyses
Bivariate analyses were conducted to compare the characteristics of participants by provider type. Univariate analyses were conducted to examine the number and percentage of participants who had a USC, received each PCMH attribute, and received care consistent with the PCMH in at least one year and in both years. Bivariate analyses were used to assess the number and percentage of participants who met each preventive care and healthcare quality measure in at least one year and in both years, by provider type. Simple and multiple logistic regression models were developed to assess the odds of meeting each preventive care and healthcare quality measure, comparing participants with each provider type in at least one year and in both years individually with each other (e.g., participants with a non-PCMH USC in at least one year compared to participants without a USC in at least one year). Sensitivity analyses were also conducted, excluding participants who did not have the same provider type in both years (n=2121; 30%) from the multivariate analyses comparing participants with each provider type in both years. 
Due to small sample sizes, some regression analyses were not valid. As a result, additional multiple logistic regression models were developed to assess the odds of meeting some preventive care and healthcare quality measures for participants who received care consistent with the PCMH compared to participants who did not receive care consistent with the PCMH. In these analyses, participants who did not receive care consistent with the PCMH included participants without a USC and participants with a non-PCMH USC. Similar to the main multiple regression models, these analyses were conducted comparing participants with each provider type in at least one year and/or in both years individually with each other (e.g., participants who received care consistent with the PCMH in at least one year compared to participants who did not receive care consistent with the PCMH in at least one year). However, these additional analyses focused on measures and time periods that could not be assessed in one or more of the main multivariate analyses because of small sample sizes (e.g., cervical cancer screening in at least one year but not in both years, smoking cessation advice in at least one year and in both years).  
Significance levels were adjusted in multivariate analyses to account for multiple comparisons (Holland & Copenhaver, 1987). Longitudinal weights, which adjust for nonresponse and attrition when pooling multiple MEPS panels, and variance estimation variables, which account for complexity in MEPS sample design (Agency for Healthcare Research and Quality, 2014c), were included in all analyses. Analyses were performed using Stata SE 13.1 (StataCorp, 2013). All percentages displayed are weighted percentages.
3.3 Results
3.3.1 Study Sample and Characteristics
MEPS panels 12-16 included 80,001 people who were in-scope and had data collected in all rounds that they participated in the survey. Of them, 73,093 (90%) were excluded: 24,796 (27%) were under age 18; 8,479 (12%) were over age 64; 38,092 (49%) did not have mental illness; 307 (0%) were not in-scope in all survey rounds; and 1,419 (2%) were missing required data. The final study sample was comprised of 6,908 non-elderly adults with mental illness. 
At least three-quarters of participants had a USC regardless of duration examined (n=6,175, 90% at least one year; n=5,035, 75% both years). Among those with a USC in at least one year, 88% received comprehensive care, 81% received patient-centered care, 35% received accessible care, and 23% received care consistent with the PCMH in at least one year (Table 3-3). Among those with a USC in both years, 63% received comprehensive care, 53% received patient-centered care, 14% received accessible care, and 6% received care consistent with the PCMH in both years. In total, 733 (10%) participants did not have a USC, 4,709 (69%) had a non-PCMH USC, and 1,466 (21%) received care consistent with the PCMH in at least one year; 1,873 (25%) did not have a USC, 4,713 (70%) had a non-PCMH USC, and 322 (6%) received care consistent with the PCMH in both years.
With the exception of most comparisons examining differences in the prevalence of specific types of mental health and substance use disorder conditions, provider type was associated with all socio-demographic and health characteristics examined in the analyses comparing participants who did not have a USC to either those who had a non-PCMH USC or those who received care consistent with the PCMH (Table 3-4). There were significant differences in the prevalence of mood disorders between participants without a USC and those with a non-PCMH USC; no other comparisons in the prevalence of specific types of mental health conditions showed statistically significant differences between provider types. In contrast, only half of the comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH were statistically significant. Specifically, comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH were statistically significant for the following characteristics: gender (comparisons between provider types in at least one year only); marital status; education (comparisons between provider types in at least one year only); year 1 family income; year 2 family income (comparisons between provider types in at least one year only); employment; and year 1 and year 2 health insurance status. 
3.3.2 Preventive Care and Healthcare Quality
Two-way tables showed that provider type was associated with preventive care and healthcare quality in most analyses comparing participants who did not have a USC to either those who had a non-PCMH USC or those who received care consistent with the PCMH (Table 3-5). In contrast, most comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH were not statistically significant. Specifically, comparisons between participants who did not have a USC and those who had a non-PCMH USC were statistically significant for all measures except foot exam in both years, eye exam in at least one year and both years, and follow-up after ER visit for mental illness. Comparisons between participants who did not have a USC and those who received care consistent with the PCMH were statistically significant for all measures except eye exam in at least one year and both years and follow-up after ER visit for mental illness. Comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH were statistically significant for healthcare rating in at least one year and both years, cervical cancer screening in at least one year, current smoking in at least one year, and flu shot in at least one year. In nearly all instances in which there were statistically significant differences, the percentage of participants who met the preventive care or healthcare quality measure was higher for participants who had a non-PCMH USC compared to those who did not have a USC, as well as for participants who received care consistent with the PCMH compared to those who either had a non-PCMH USC or did not have a USC. The only exception to this finding was the current smoking measure, which showed the inverse relationship in all instances in which there were statistically significant relationships. 
In multivariate models, after adjusting for multiple comparisons, participants who had a non-PCMH USC had significantly higher odds of meeting the following preventive care and healthcare quality measures compared to participants who did not have a USC: (1) healthcare rating in both years (AOR 1.96; 95% CI 1.52, 2.53); (2) cervical cancer screening in at least one year (AOR 2.33; 95% CI 1.41, 3.87) and both years (AOR 1.96; 95% CI 1.46, 2.63); (3) breast cancer screening in both years (AOR 2.19; 95% CI 1.45, 3.30); (4) smoking cessation advice in at least one year (AOR 2.87; 95% CI 1.75, 4.70) and both years (AOR 1.81; 95% CI 1.30, 2.52); and (5) flu shot in at least one year (AOR 1.88; 95% CI 1.46, 2.43) and both years (AOR 1.83; 95% CI 1.54, 2.18) (Table 3-6). Participants who had a non-PCMH USC also had significantly lower odds of current smoking in at least one year (AOR 0.66; 95% 0.53, 0.82) compared to participants who did not have a USC. 
Participants who received care consistent with the PCMH had significantly higher odds of meeting the following preventive care and healthcare quality measures compared to participants who did not have a USC: (1) healthcare rating in at least one year (AOR 2.29; 95% CI 1.53, 3.41) and both years (AOR 4.39; 95% CI 2.82, 6.84); and (2) flu shot in at least one year (AOR 3.00; 95% CI 2.24, 4.04) and both years (AOR 2.28; 95% CI 1.57, 3.31). There was also a trend towards higher odds of receiving cervical cancer screening in both years (AOR 2.35; 95% CI 1.23, 4.46) for participants who received care consistent with the PCMH compared to participants who did not have a USC. 
Participants who received care consistent with the PCMH had significantly higher odds of meeting the healthcare rating measure in at least one year (AOR 1.46; 95% CI 1.20, 1.79) and both years (AOR 2.07; 95% CI 1.50, 2.86) compared to participants who had a non-PCMH USC. 
Differences between participants who received care consistent with the PCMH and participants who did not receive care consistent with the PCMH were not significant for any measures. In these analyses, participants who did not receive care consistent with the PCMH included participants with a non-PCMH USC and participants without a USC.
Sensitivity analyses that excluded participants who did not have the same provider type in both years produced comparable findings and did not result in changes to statistical significance in any models (Table 3-7). However, some sensitivity analyses could not be conducted because of small sample sizes. Specifically, sensitivity analyses could not be conducted for the following measures: breast cancer screening and smoking cessation advice in the analyses comparing participants who had a non-PCMH USC to those who did not have a USC (two of six measures); healthcare rating, cervical cancer screening, and flu shot in the analyses comparing participants who received care consistent with the PCMH to those who did not have a USC (three of four measures); and no measures comparing participants who received care consistent with the PCMH to those with a non-PCMH USC.
3.4 Discussion
As the first national study to assess the association between receipt of care consistent with the PCMH and preventive care and healthcare quality measures for non-elderly adults with mental illness, this study addresses an important gap in the literature. This study provides evidence that non-elderly adults with mental illness who have a non-PCMH USC or who receive care consistent with the PCMH may be more likely to receive recommended preventive care or better healthcare quality, on most measures, compared to non-elderly adults without a USC. However, it does not provide evidence that, compared to having a USC that does not meet PCMH criteria, receiving care consistent with the PCMH is associated with receipt of recommended preventive care or better healthcare quality for most measures. 
More specifically, this study found that, compared to participants who did not have a USC, participants who had a non-PCMH USC had significantly better odds of receiving recommended preventive care and healthcare quality for almost all measures examined. Similarly, compared to participants who did not have a USC, participants who received care consistent with the PCMH had significantly better odds of receiving recommended preventive care and healthcare quality for most measures examined. In contrast, participants who received care consistent with the PCMH had significantly better odds of meeting only one preventive care or healthcare quality measure (i.e., healthcare rating) compared to participants with a non-PCMH USC. Differences between participants who received care consistent with the PCMH and participants who did not receive care consistent with the PCMH, which included participants with a non-PCMH USC and participants without a USC, were not significant for any measures examined. These findings indicate that non-elderly adults with mental illness who receive care consistent with the PCMH may rate their healthcare more favorably than non-elderly adults with mental illness who have a non-PCMH USC. However, receipt of care consistent with the PCMH does not appear to provide an incremental benefit over having a non-PCMH USC for most preventive care or healthcare quality measures for this population. This raises concerns about the potential value of the PCMH for non-elderly adults with mental illness and suggests that alternative models of care are needed to improve their health outcomes.
The results of this study contrast with those of prior studies which indicated that the PCMH may be associated with better medication adherence (Beadles et al., 2015; Domino et al., 2015), receipt of preventive screenings (Domino et al., 2015), and outpatient follow-up after psychiatric discharge (Domino et al., 2016) for non-elderly adults with mental illness. The differences in study findings, however, could be attributed to methodological differences between the studies. 
First, this study used self-reported data to assess receipt of preventive care and healthcare quality, while the prior studies used claims and other encounter data (Beadles et al., 2015; Domino et al., 2015; Domino et al., 2016). There can be low rates of concordance between claims data and self-reported data (Guerard, Omachonu, Harvey, Hernandez, & Sen, 2016), as well as potential problems with the accuracy and completeness of both types of data (Ding, Zeger, Steinwachs, Ortmann, & McCarthy, 2013; Funk & Landi, 2014; Guerard et al., 2016) for assessing healthcare quality. These issues could have contributed to differences in the results. Second, prior studies included participants who were enrolled in the North Carolina Medicaid program (Beadles et al., 2015; Domino et al., 2015; Domino et al., 2016), while this study used a nationally representative sample of MEPS participants. Third, prior studies included participants with specific types of mental health conditions, focused on participants with multiple chronic conditions, and/or stratified results by condition (Beadles et al., 2015; Domino et al., 2015; Domino et al., 2016). In comparison, this study included participants with all types of mental illness, did not stratify results by condition, and did not limit participants to people with multiple chronic conditions. Fourth, two of the prior studies (Beadles et al., 2015; Domino et al., 2015) examined medication adherence and follow-up after psychiatric hospitalization, which could not be examined in this study because of data limitations in MEPS and/or insufficient power in this study. Future studies should further examine whether the association between the PCMH and preventive care and/or healthcare quality varies by mental illness type and should assess preventive care and healthcare quality measures that could not be examined in this study. 
3.4.1 Limitations
While this study largely does not provide evidence to indicate that the PCMH offers preventive care or healthcare quality benefits over having a non-PCMH USC, sample sizes limited the number and breadth of preventive care and healthcare quality measures that could have been examined. Small sample sizes may also have resulted in large standard errors that prevented results for some measures from reaching statistical significance. Further, the lack of evidence to support an association between the PCMH overall and preventive care and healthcare quality measures does not necessarily indicate that individual PCMH attributes are not associated with better quality of care or that the PCMH is not associated with other types of healthcare measures. Additional studies should be conducted to assess the impact of individual PCMH attributes and to examine the relationship between having a PCMH and healthcare utilization, healthcare costs, and other preventive care and healthcare quality measures.
Some additional study limitations should be noted. First, due to limited data in MEPS, some PCMH attributes could not be assessed, and there may be some aspects of PCMH attributes that were not included in the PCMH categorization. Second, because our study did not require a PCMH to be a primary care provider, it was possible for a participant whose USC was a specialist to be classified as receiving care consistent with the PCMH. This could have impacted the results, as a mental health clinic that meets the PCMH criteria of this study may, for instance, be less focused on ensuring that patients receive recommended cancer screenings than a PCMH with a primary care specialty would be. Third, subjectivity in participant responses could have led care to be inappropriately classified as meeting or not meeting PCMH criteria. Further, some participants had one or more PCMH variables recoded to indicate that they did not receive the PCMH characteristic in each year because they did not know whether the USC met a characteristic of comprehensive, patient-centered, and/or accessible care. In recoding these participants, we assumed that a person should know that the USC met each characteristic if the USC was a PCMH. While we were careful to select PCMH variables that participants would be able to provide information on if the USC met the characteristic, it was possible for a participant to respond that he or she did not know the answer to a question because of recall issues. As a result, the recoding of the results could have led some participants to be inappropriately classified as not receiving care consistent with the PCMH. This could have biased the results towards the null. Additional studies are needed to validate a PCMH definition with MEPS data for research purposes. 
Fourth, participants were identified as having mental illness if they self-reported currently experiencing a mental health condition and/or having a mental health condition linked to an event or disability day during the survey period. As a result, some participants could have been misclassified as not having mental illness. Fifth, missing data for some covariates were classified unknown and included in the analyses. This could have introduced some bias in the results. Sixth, this study was limited to non-elderly adults. There are substantial differences between younger and older adults that warrant examining this topic separately for non-elderly and elderly adults (e.g., prevalence of mental illness, severity and types of mental health conditions, use of healthcare services, social and economic factors (Bernstein et al., 2003; Center for Behavioral Health Statistics and Quality, 2015; Centers for Disease Control and Prevention & National Association of Chronic Disease Directors, 2008; DeNavas-Walt & Proctor, 2015)). Additional studies focused on elderly adults are needed. Other study limitations are the observational design, use of secondary data, and use of proxy respondents. 
3.5 Conclusion
As the first national study to assess the association between receipt of care consistent with the PCMH and preventive care and healthcare quality measures for non-elderly adults with mental illness, this study addresses an important gap. This study provides evidence that non-elderly adults with mental illness who have a non-PCMH USC or who receive care consistent with the PCMH may be more likely to receive recommended preventive care or better healthcare quality on most measures, compared to non-elderly adults without a USC. However, it does not provide evidence that, compared to having a USC that does not meet PCMH criteria, receipt of care consistent with the PCMH is associated with receipt of recommended preventive care or better healthcare quality for most measures. Additional research is needed to better understand explanatory factors in the relationship between receipt of care consistent with the PCMH and preventive care and healthcare quality. Future research should explore the extent to which study findings may change based on study assumptions and methodology. Additional research is also needed to assess whether the association between the PCMH and preventive care and/or healthcare quality varies by mental illness type, to examine the association between the PCMH and additional preventive care and healthcare quality measures, to evaluate the impact of the PCMH on healthcare services utilization and costs, and to assess the impact of the PCMH for elderly adults. 
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	Table 3-1: PCMH Model and Attribute Definitions

	PCMH Attribute
	PCMH Characteristica
	Allowable Responses 

	Received comprehensive care
	USC usually asked about medications and treatments prescribed by other doctors (Beal et al., 2009; Jones et al., 2015; Stockbridge et al., 2014)
	Yes

	
	USC provided care for new health problems (Beal et al., 2009; Jerant et al., 2012; Jones et al., 2015)
	Yes

	
	USC provided preventive healthcare (Beal et al., 2009; Jerant et al., 2012; Jones et al., 2015)
	Yes

	
	USC provided referrals to other health professionals (Beal et al., 2009; Jerant et al., 2012; Jones et al., 2015)
	Yes

	
	USC provided care for ongoing health problems (Beal et al., 2009; Jones et al., 2015)
	Yes

	
	Participant received comprehensive care (Jones et al., 2015)
	Yes to all five questions

	Received patient-centered care
	USC showed respect for the medical, traditional, and alternative treatments with which participant is happy (Jones et al., 2015)
	Usually, always

	
	USC asked participant to help decide treatment when there was a choice of treatments (Beal et al., 2009; Jerant et al., 2012; Jones et al., 2015; Stockbridge et al., 2014)
	Usually, always

	
	USC presented and explained all healthcare options to participant (Jones et al., 2015)
	Yes

	
	Participant received patient-centered care (Jones et al., 2015)
	Usually, always, or yes to all three questions

	Received accessible care
	It was not difficult to get to USC’s location
	Not too difficult, 
not at all difficult

	
	It was not difficult to contact USC over the phone about a health problem during regular office hours (Beal et al., 2009; Jones et al., 2015; Stockbridge et al., 2014)
	Not too difficult, 
not at all difficult

	
	USC offered night and weekend office hours (Beal et al., 2009; Jerant et al., 2012; Jones et al., 2015; Stockbridge et al., 2014)
	Yes

	
	USC spoke the participant’s preferred language or provided translation services (Jones et al., 2015)
	Yes

	
	Participant received accessible care
	Not too difficult, 
not at all difficult, or yes to all four questions 

	Received care consistent with the PCMH
	Participant had a USC other than an ER that provided comprehensive, patient-centered, and accessible care  (Jerant et al., 2012; Jones et al., 2015; Stockbridge et al., 2014)
	Allowable responses for all attributes

	a Prior research that informed the selection of MEPS variables is cited as appropriate, but there were some coding and other differences between this study and how the cited studies assessed PCMH characteristics. Additional methodological details are available from the authors upon request.




	Table 3-2: Preventive Care and Healthcare Quality Measures

	Preventive Care and Quality Measure
	Measure Description
	Eligible Participants
	Sample Sizes Included in Analyses

	Healthcare rating
	Gave all healthcare in last 12 months a 9 or 10 rating on a scale of 0 (worst) to 10 (best) 
	Participants who received healthcare in last 12 months
	4,773

	Cervical cancer screening
	Had most recent pap test within past three years
	Women age 23-62 who have not had a hysterectomy at any time 
	3,133

	Breast cancer screening
	Had most recent mammogram within past two years
	Women age 51 and older 
	1,461

	Colorectal cancer screening
	Had most recent blood stool test within past year, most recent colonoscopy within past 10 years, or most recent sigmoidoscopy within past 5 years
	Participants age 50 and older in panels 14-16 who have not had colon or rectal cancer at any timea
	1,531

	Current smoking 
	Smoked at the time the survey was conducted
	All participants
	6,697

	Smoking cessation advice
	Doctor advised to quit smoking in last 12 monthsb
	Current smokers
	1,382

	Flu shot
	Had flu shot within past year
	All participants
	6,758

	Foot exam 
	Health professional checked feet for sores or irritations at least once in past year
	Participants with diabetes
	640

	Eye exam 
	Had dilated eye exam within past year
	Participants with diabetes
	643

	Follow-up after ER visit for mental illness 
	Had at least one office-based provider or hospital outpatient visit with any provider with a primary diagnosis of mental illness within 7 days of the first ER visit with a primary diagnosis of mental illness
	Participants with an ER visitc with a primary diagnosis of mental illness
	245

	a Data is not available in MEPS to measure receipt of colorectal cancer screening, as defined in this study, for panels 12 and 13.
b Participants who did not have any visits to a doctor in the last 12 months were coded as not receiving smoking cessation advice.
c Excludes ER visits that occurred after the first 11 months of the second measurement year, as well as ER visits followed by an ER visit for mental health or a hospitalization for any reason within the follow-up period.





	Table 3-3: Receipt of Care Consistent with the PCMH for Participants with a USC

	PCMH Attribute
	PCMH Characteristic
	At Least One Year
(N=6,175)
	Both Years
(N=5,035)

	
	
	N (weighted %)

	Received comprehensive care
	USC usually asked about medications and treatments prescribed by other doctors
	5,640 (91.7%)
	3,486 (69.3%)

	
	USC provided care for new health problems
	6,121 (99.1%)
	4,832 (96.1%)

	
	USC provided preventive healthcare
	6,094 (98.6%)
	4,819 (95.6%)

	
	USC provided referrals to other health professionals
	6,091 (98.5%)
	4,773 (94.6%)

	
	USC provided care for ongoing health problems
	6,093 (98.4%)
	4,810 (95.1%)

	
	Participant received comprehensive care
	5,461 (88.4%)
	3,186 (62.9%)

	Received patient-centered care
	USC showed respect for the medical, traditional, and alternative treatments with which participant is happy
	5,619 (90.9%)
	3,567 (70.7%)

	
	USC asked participant to help decide treatment when there was a choice of treatments
	5,470 (89.5%)
	3,391 (68.3%)

	
	USC presented and explained all healthcare options to participant
	5,942 (96.1%)
	4,329 (86.0%)

	
	Participant received patient-centered care
	4,989 (81.0%)
	2,655 (52.7%)

	Received accessible care
	It was not difficult to get to USC’s location
	5,914 (96.2%)
	4,334 (87.2%)

	
	It was not difficult to contact USC over the telephone about a health problem during regular office hours
	5,434 (88.4%)
	3,350 (67.1%)

	
	USC offered night and weekend office hours
	2,702 (43.5%)
	1,052 (21.0%)

	
	USC spoke the participant’s preferred language or provided translation services 
	6,165 (99.9%)
	5,012 (99.8%)

	
	Participant received accessible care
	2,181 (35.3%)
	683 (13.8%)

	Received care consistent with the PCMH
	Participant had a USC other than an ER that provided comprehensive, patient-centered, and accessible care
	1,466 (23.4%)
	322 (6.2%)





	Table 3-4: Characteristics of Study Participants by Provider Type

	Characteristic
	Provider Type
N (weighted % or mean)
	P-Value

	
	Duration
	No USC
(At least one year: N=733; Both years: N=1,873)
	Non-PCMH USC
(At least one year: N=4709; Both years: N=4,713)
	PCMH
(At least one year: N=1466; Both years: N=322)
	No USC vs. Non-PCMH USC 
	No USC vs. PCMH
	Non-PCMH USC vs. PCMH

	Age

	18-34 years
	At least one year
	400 (54.7%)
	1,267 (27.3%)
	397 (27.3%)
	0.000
	0.000
	0.356

	35-49 years
	
	225 (29.3%)
	1,661 (34.2%)
	544 (36.5%)
	
	
	

	50-64 years
	
	108 (16.0%)
	1,781 (38.6%)
	525 (36.2%)
	
	
	

	18-34 years
	Both years
	895 (46.8%)
	1,087 (24.1%)
	82 (26.0%)
	0.000
	0.000
	0.412

	35-49 years
	
	616 (32.0%)
	1,693 (34.8%)
	121 (37.1%)
	
	
	

	50-64 years
	
	362 (21.2%)
	1,933 (41.1%)
	119 (36.8%)
	
	
	

	Gender

	Male
	At least one year
	327 (48.1%)
	1,405 (32.4%)
	405 (29.1%)
	0.000
	0.000
	0.032

	Female
	
	406 (51.9%)
	3,304 (67.6%)
	1,061 (70.9%)
	
	
	

	Male
	Both years
	710 (41.4%)
	1,346 (30.8%)
	81 (25.5%)
	0.000
	0.000
	0.054

	Female
	
	1,163 (58.6%)
	3,367 (69.2%)
	241 (74.5%)
	
	
	

	Race/ethnicity

	White non-Hispanic
	At least one year
	367 (69.3%)
	2,947 (78.4%)
	913 (78.5%)
	0.000
	0.000
	0.311

	Black non-Hispanic
	
	115 (8.9%)
	686 (7.6%)
	226 (8.5%)
	
	
	

	Hispanic
	
	211 (17.0%)
	803 (9.3%)
	258 (9.3%)
	
	
	

	Other/multiple races 
	
	40 (4.8%)
	273 (4.8%)
	69 (3.7%)
	
	
	

	White non-Hispanic
	Both years
	991 (71.6%)
	3,028 (79.5%)
	208 (80.5%)
	0.000
	0.017
	0.584

	Black non-Hispanic
	
	296 (8.6%)
	690 (7.8%)
	41 (6.4%)
	
	
	

	Hispanic
	
	468 (14.5%)
	741 (8.4%)
	63 (9.7%)
	
	
	

	Other/multiple races 
	
	118 (5.3%)
	254 (4.3%)
	10 (3.4%)
	
	
	

	Marital status

	Married 
	At least one year
	250 (31.6%)
	2,100 (46.5%)
	793 (57.3%)
	0.000
	0.000
	0.000

	Widowed
	
	8 (1.6%)
	185 (3.5%)
	34 (2.1%)
	
	
	

	Divorced/separated
	
	144 (20.5%)
	1,235 (25.0%)
	304 (19.4%)
	
	
	

	Never married
	
	331 (46.3%)
	1,189 (25.0%)
	335 (21.2%)
	
	
	

	Married 
	Both years
	686 (35.9%)
	2,266 (50.5%)
	191 (61.8%)
	0.000
	0.000
	0.012

	Widowed
	
	42 (2.2%)
	177 (3.4%)
	8 (1.9%)
	
	
	

	Divorced/separated
	
	419 (22.9%)
	1,208 (24.0%)
	56 (17.2%)
	
	
	

	Never married
	
	726 (39.0%)
	1,062 (22.2%)
	67 (19.0%)
	
	
	

	Education

	Less than high school diploma/unknown
	At least one year
	204 (19.9%)
	935 (13.6%)
	226 (10.1%)
	0.000
	0.000
	0.027

	High school diploma
	
	236 (29.6%)
	1,439 (28.9%)
	441 (28.9%)
	
	
	

	Some college
	
	172 (28.6%)
	1,224 (28.5%)
	415 (31.0%)
	
	
	

	4 years or more of college
	
	121 (21.9%)
	1,111 (29.0%)
	384 (30.0%)
	
	
	

	Less than high school diploma/unknown
	Both years
	476 (18.3%)
	845 (12.1%)
	44 (7.6%)
	0.000
	0.000
	0.134

	High school diploma
	
	581 (28.6%)
	1,445 (29.2%)
	90 (27.6%)
	
	
	

	Some college
	
	470 (29.5%)
	1,247 (28.6%)
	94 (32.1%)
	
	
	

	4 years or more of college
	
	346 (23.6%)
	1,176 (30.0%)
	94 (32.7%)
	
	
	

	Family income - year 1

	Poor/near poor (less than 125% FPL)
	At least one year
	305 (34.6%)
	1,413 (22.6%)
	320 (15.9%)
	0.000
	0.000
	0.000

	Low income (125-200% FPL)
	
	155 (19.4%)
	701 (13.6%)
	219 (12.3%)
	
	
	

	Middle income (200-400% FPL)
	
	179 (27.9%)
	1,335 (29.6%)
	435 (30.9%)
	
	
	

	High income (more than 400% FPL)
	
	94 (18.1%)
	1,260 (34.2%)
	492 (40.9%)
	
	
	

	Poor/near poor 
	Both years
	707 (29.6%)
	1,277 (20.4%)
	54 (12.4%)
	0.000
	0.000
	0.029

	Low income 
	
	357 (17.6%)
	669 (12.6%)
	49 (13.3%)
	
	
	

	Middle income 
	
	489 (29.2%)
	1,359 (29.8%)
	101 (30.9%)
	
	
	

	High income 
	
	320 (23.6%)
	1,408 (37.3%)
	118 (43.4%)
	
	
	

	Family income - year 2

	Poor/near poor 
	At least one year
	299 (34.1%)
	1,433 (22.9%)
	332 (16.8%)
	0.000
	0.000
	0.001

	Low income 
	
	114 (14.4%)
	679 (12.7%)
	216 (12.2%)
	
	
	

	Middle income 
	
	214 (31.2%)
	1,280 (27.8%)
	407 (28.6%)
	
	
	

	High income 
	
	106 (20.3%)
	1,317 (36.6%)
	511 (42.4%)
	
	
	

	Poor/near poor 
	Both years
	708 (30.3%)
	1,290 (20.4%)
	66 (15.1%)
	0.000
	0.000
	0.149

	Low income
	
	322 (15.6%)
	651 (12.0%)
	36 (9.1%)
	
	
	

	Middle income 
	
	517 (28.9%)
	1,287 (27.9%)
	97 (31.9%)
	
	
	

	High income 
	
	326 (25.2%)
	1,485 (39.8%)
	123 (44.0%)
	
	
	

	Employment 

	Never employed
	At least one year
	154 (17.4%)
	1,679 (30.5%)
	404 (23.0%)
	0.000
	0.000
	0.000

	Sometimes employed
	
	269 (37.5%)
	1,001 (20.1%)
	320 (22.3%)
	
	
	

	Always employed
	
	310 (45.1%)
	2,029 (49.3%)
	742 (54.7%)
	
	
	

	Never employed
	Both years
	468 (21.4%)
	1,691 (30.3%)
	78 (21.9%)
	0.000
	0.000
	0.005

	Sometimes employed
	
	630 (32.5%)
	898 (18.9%)
	62 (17.4%)
	
	
	

	Always employed
	
	775 (46.2%)
	2,124 (50.8%)
	182 (60.6%)
	
	
	

	Health insurance status – year 1

	Any private insurance
	At least one year
	267 (45.9%)
	2,672 (65.8%)
	967 (73.2%)
	0.000
	0.000
	0.000

	Medicare
	
	24 (3.0%)
	578 (10.9%)
	137 (8.2%)
	
	
	

	Medicaid/other public 
	
	110 (10.8%)
	830 (12.4%)
	217 (10.3%)
	
	
	

	Uninsured
	
	332 (40.4%)
	629 (10.9%)
	145 (8.4%)
	
	
	

	Any private insurance
	Both years
	838 (54.6%)
	2,836 (68.4%)
	232 (78.5%)
	0.000
	0.000
	0.004

	Medicare
	
	99 (5.1%)
	620 (11.5%)
	20 (5.6%)
	
	
	

	Medicaid/other public 
	
	318 (12.3%)
	790 (11.7%)
	49 (10.1%)
	
	
	

	Uninsured
	
	618 (28.0%)
	467 (8.4%)
	21 (5.8%)
	
	
	

	Health insurance status – year 2

	Any private insurance
	At least one year
	259 (44.1%)
	2,550 (63.2%)
	936 (71.0%)
	0.000
	0.000
	0.000

	Medicare
	
	30 (4.2%)
	672 (12.9%)
	154 (9.2%)
	
	
	

	Medicaid/other public 
	
	121 (12.1%)
	873 (13.1%)
	229 (11.4%)
	
	
	

	Uninsured
	
	323 (39.6%)
	614 (10.8%)
	147 (8.4%)
	
	
	

	Any private insurance
	Both years
	790 (51.8%)
	2,725 (66.0%)
	230 (78.6%)
	0.000
	0.000
	0.000

	Medicare
	
	115 (6.0%)
	717 (13.5%)
	24 (6.4%)
	
	
	

	Medicaid/other public 
	
	362 (14.3%)
	815 (12.3%)
	46 (8.9%)
	
	
	

	Uninsured
	
	606 (27.9%)
	456 (8.1%)
	22 (6.2%)
	
	
	

	Mental health condition

	Anxiety disorders
	At least one year
	392 (54.0%)
	2,595 (55.7%)
	806 (55.8%)
	0.447
	0.484
	0.936

	Mood disorders
	
	395 (53.9%)
	2,955 (62.0%)
	872 (59.0%)
	0.001
	0.066
	0.094

	Other mental health conditions
	
	60 (8.7%)
	410 (8.3%)
	114 (8.2%)
	0.724
	0.724
	0.932

	Anxiety disorders
	Both years
	1,021 (53.9%)
	2,594 (56.2%)
	178 (55.0%)
	0.135
	0.775
	0.744

	Mood disorders
	
	1,081 (57.3%)
	2,947 (61.7%)
	194 (60.2%)
	0.009
	0.458
	0.694

	Other mental health conditions
	
	166 (9.5%)
	401 (8.0%)
	17 (6.7%)
	0.098
	0.198
	0.498

	Substance use disorder diagnosis

	Yes
	At least one year
	14 (1.9%)
	94 (2.3%)
	28 (1.8%)
	0.534
	0.894
	0.292

	No
	
	719 (98.1%)
	4,615 (97.7%)
	1,438 (98.2%)
	
	
	

	Yes
	Both years
	42 (2.1%)
	88 (2.2%)
	6 (1.9%)
	0.722
	0.879
	0.734

	No
	
	1,831 (97.9%)
	4,625 (97.8%)
	316 (98.1%)
	
	
	




	Table 3-5: Receipt of Preventive Care and Healthcare Quality by Provider Type

	Receipt of Preventive Care/
Healthcare Quality Measure
	Provider Type
N (weighted %)
	P-value

	
	No USC
	Non-PCMH USC
	PCMH
	No USC vs. Non-PCMH USC 
	No USC vs. PCMH
	Non-PCMH USC vs. PCMH

	Healthcare rating (N=4,773)
	At least one year 
	Yes
	100 (46.4%)
	1,986 (56.6%)
	728 (66.5%)
	0.018
	0.000
	0.000

	
	
	No
	108 (53.6%)
	1,489 (43.4%)
	362 (33.5%)
	
	
	

	
	Both years
	Yes
	133 (16.1%)
	1,102 (28.9%)
	111 (45.4%)
	0.000
	0.000
	0.000

	
	
	No
	696 (83.9%)
	2,588 (71.1%)
	143 (54.6%)
	
	
	

	Cervical cancer screening (N=3,133)
	At least one year 
	Yes
	234 (83.7%)
	1,991 (92.3%)
	689 (95.9%)
	0.000
	0.000
	0.012

	
	
	No
	44 (16.3%)
	148 (7.7%)
	27 (4.1%)
	
	
	

	
	Both years 
	Yes
	614 (78.2%)
	1,911 (87.4%)
	148 (90.0%)
	0.000
	0.003
	0.376

	
	
	No
	177 (21.8%)
	266 (12.6%)
	17 (10.0%)
	
	
	

	Breast cancer screening
(N=1,461) 
	At least one year 
	Yes
	31 (46.9%)
	916 (84.3%)
	275 (88.7%)
	0.000
	0.000
	0.092

	
	
	No
	27 (53.1%)
	179 (15.7%)
	33 (11.3%)
	
	
	

	
	Both years
	Yes
	96 (50.3%)
	887 (74.9%)
	52 (75.9%)
	0.000
	0.002
	0.877

	
	
	No
	97 (49.7%)
	313 (25.1%)
	16 (24.1%)
	
	
	

	Colorectal cancer screening (N=1,531)
	At least one year 
	Yes
	24 (38.4%)
	805 (73.5%)
	266 (78.9%)
	0.000
	0.000
	0.078

	
	
	No
	40 (61.6%)
	311 (26.5%)
	85 (21.1%)
	
	
	

	
	Both years
	Yes
	73 (36.2%)
	739 (63.5%)
	55 (66.3%)
	0.000
	0.000
	0.644

	
	
	No
	145 (63.8%)
	487 (36.5%)
	32 (33.7%)
	
	
	

	Current smoking (N=6,697)
	At least one year 
	Yes
	304 (45.8%)
	1,497 (31.7%)
	412 (27.9%)
	0.000
	0.000
	0.036

	
	
	No
	405 (54.2%)
	3,065 (68.3%)
	1,014 (72.1%)
	
	
	

	
	Both years
	Yes
	582 (32.9%)
	1,097 (23.4%)
	68 (21.2%)
	0.000
	0.000
	0.455

	
	
	No
	1,234 (67.1%)
	3,466 (76.6%)
	250 (78.8%)
	
	
	

	Smoking cessation advice (N=1,382)
	At least one year 
	Yes
	83 (63.6%)
	861 (87.0%)
	230 (88.2%)
	0.000
	0.000
	0.623

	
	
	No
	49 (36.4%)
	126 (13.0%)
	33 (11.8%)
	
	
	

	
	Both years
	Yes
	175 (46.6%)
	635 (67.0%)
	45 (76.0%)
	0.000
	0.000
	0.183

	
	
	No
	204 (53.4%)
	307 (33.0%)
	16 (24.0%)
	
	
	

	Flu shot (N=6,758)
	At least one year 
	Yes
	182 (25.2%)
	2,469 (53.0%)
	816 (58.4%)
	0.000
	0.000
	0.004

	
	
	No
	526 (74.8%)
	2,146 (47.0%)
	619 (41.6%)
	
	
	

	
	Both years
	Yes
	283 (15.7%)
	1,636 (36.1%)
	121 (40.2%)
	0.000
	0.000
	0.251

	
	
	No
	1,530 (84.3%)
	2,994 (63.9%)
	194 (59.8%)
	
	
	

	Foot exam (N=640)
	At least one year 
	Yes
	9 (52.6%)
	401 (83.1%)
	111 (82.9%)
	0.006
	0.013
	0.946

	
	
	No
	10 (47.4%)
	86 (16.9%)
	23 (17.1%)
	
	
	

	
	Both years
	Yes
	35 (48.4%)
	288 (53.7%)
	20 (75.9%)
	0.493
	0.046
	0.061

	
	
	No
	45 (51.6%)
	244 (46.3%)
	8 (24.1%)
	
	
	

	Eye exam (N=643)
	At least one year 
	Yes
	13 (82.3%)
	421 (84.9%)
	117 (87.4%)
	0.729
	0.536
	0.561

	
	
	No
	6 (17.7%)
	68 (15.1%)
	18 (12.6%)
	
	
	

	
	Both years
	Yes
	39 (53.2%)
	333 (64.9%)
	19 (66.0%)
	0.156
	0.333
	0.913

	
	
	No
	41 (46.8%)
	201 (35.1%)
	10 (34.0%)
	
	
	

	Follow-up after ER visit for mental illness (N=245)
	At least one year 
	Yes
	4 (12.3%)
	36 (30.4%)
	12 (16.3%)
	0.068
	0.676
	0.074

	
	
	No
	28 (87.7%)
	120 (69.6%)
	45 (83.7%)
	
	
	



	Table 3-6: Odds of Preventive Care and Healthcare Quality by Provider Type

	Preventive Care/
Healthcare Quality Measure
	At Least One Year 
	Both Years 

	
	Unadjusted 
OR (95% CI)
	Adjusted 
OR (95% CI)
	Unadjusted OR (95% CI)
	Adjusted 
OR (95% CI)

	
Participants with a Non-PCMH USC Compared to Participants without a USC

	Healthcare rating
	1.50
(1.07, 2.11)*
	1.29 
(0.90, 1.84)
	2.13
(1.67, 2.71)***
	1.96 
(1.52, 2.53)****

	Cervical cancer screening
	2.33
(1.50, 3.64)***
	2.33 
(1.41, 3.87)****
	1.92
(1.48, 2.51)***
	1.96 
(1.46, 2.63)****

	Breast cancer screening
	-
	-
	2.95 
(1.99, 4.36)***
	2.19 
(1.45, 3.30)****

	Current smoking 
	0.55
(0.46, 0.66)***
	0.66 
(0.53, 0.82)****
	0.62
(0.53, 0.73)***
	0.77 
(0.64, 0.93)

	Smoking cessation advice
	3.83
(2.42, 6.06)***
	2.87 
(1.75, 4.70)****
	2.33
(1.71, 3.19)***
	1.81 
(1.30, 2.52)****

	Flu shot
	3.35
(2.70, 4.15)***
	1.88 
(1.46, 2.43)****
	3.04
(2.58, 3.59)***
	1.83 
(1.54, 2.18)****

	
Participants who Received Care Consistent with the PCMH Compared to Participants without a USC

	Healthcare rating
	2.29
(1.57, 3.35)***
	2.29 
(1.53, 3.41)****
	4.35
(2.93, 6.45)***
	4.39 
(2.82, 6.84)****

	Cervical cancer screening
	-
	-
	2.49
(1.35, 4.58)**
	2.35 
(1.23, 4.46)

	Current smoking 
	0.46
(0.37, 0.57)***
	0.73 
(0.54, 0.99)
	0.55
(0.40, 0.76)***
	0.86 
(0.57, 1.29)

	Flu shot
	4.16
(3.23, 5.36)***
	3.00 
(2.24, 4.04)****
	3.63
(2.63, 5.00)***
	2.28
(1.57, 3.31)****

	
Participants who Received Care Consistent with the PCMH Compared to 
Participants with a Non-PCMH USC

	Healthcare rating
	1.53
(1.27, 1.84)***
	1.46
(1.20, 1.79)****
	2.04
(1.52, 2.74)***
	2.07 
(1.50, 2.86)****

	Cervical cancer screening
	1.95
(1.15, 3.31)*
	1.65
(0.96, 2.83)
	1.29
(0.73, 2.30)
	1.10 
(0.61, 1.99)

	Breast cancer screening
	1.46
(0.94, 2.29)
	1.23
(0.75, 2.00)
	1.06
(0.53, 2.10)
	0.82 
(0.38, 1.75)

	Colorectal cancer screening
	1.35
(0.97, 1.87)
	1.24
(0.88, 1.75)
	1.13
(0.67, 1.90)
	1.08 
(0.61, 1.91)

	Current smoking 
	0.83
(0.70, 0.99)*
	0.98
(0.81, 1.20)
	0.88
(0.63, 1.23)
	1.07 
(0.74, 1.54)

	Smoking cessation advice
	1.12
(0.71, 1.75)
	1.15
(0.74, 1.78)
	1.56
(0.81, 3.02)
	1.61
(0.84, 3.10)

	Flu shot
	1.24
(1.07, 1.44)**
	1.22
(1.04, 1.43)
	1.19
(0.88, 1.61)
	1.27 
(0.91, 1.77)

	
Participants who Received Care Consistent with the PCMH Compared to Participants who Did Not Receive Care Consistent with the PCMHa

	Cervical cancer screening
	2.19
(1.29, 3.71)**
	1.78 
(1.04, 3.05)
	-
	-

	Breast cancer screening
	1.67
(1.07, 2.59)*
	1.36 
(0.85, 2.18)
	1.25
(0.63, 2.47)
	0.90 
(0.40, 2.00)

	Colorectal cancer screening
	1.47
(1.06, 2.04)*
	1.28 
(0.90, 1.81)
	1.34
(0.81, 2.24)
	1.31 
(0.75, 2.28)

	Smoking cessation advice
	1.37
(0.89, 2.11)
	1.42 
(0.94, 2.16)
	1.99
(1.04, 3.79)*
	1.87 
(0.98, 3.57)

	Foot exam 
	1.05
(0.62, 1.77)
	1.03 
(0.60, 1.76)
	-
	-

	Eye exam 
	1.23
(0.62, 2.47)
	1.06 
(0.52, 2.16)
	-
	-

	Follow-up after ER visit for mental illness 
	0.50
(0.20, 1.24)
	0.47 
(0.20, 1.10)
	-
	-

	Unadjusted analyses: p-value not corrected for multiple comparisons; *p<0.05; **p<0.01; ***p<0.001
Adjusted analyses: p-value corrected for multiple comparisons; corrected p-value = 0.0018; ***p<0.0018
a Participants who did not receive care consistent with the PCMH included participants with a non-PCMH USC and participants without a USC.




	Table 3-7: Results of Sensitivity Analyses 

	Preventive Care/
Healthcare Quality Measure
	Original Analyses 
	Sensitivity Analyses 

	
	Adjusted OR (95% CI)
	Adjusted OR (95% CI)

	
Participants with a Non-PCMH USC Compared to Participants without a USC

	Healthcare rating
	1.96 (1.52, 2.53)***
	1.92 (1.50, 2.47)***

	Cervical cancer screening
	1.96 (1.46, 2.63)***
	2.07 (1.43, 3.01)***

	Current smoking 
	0.77 (0.64, 0.93)**
	0.70 (0.54, 0.90)**

	Flu shot
	1.83 (1.54, 2.18)***
	1.98 (1.35, 2.90)***

	
Participants who Received Care Consistent with the PCMH Compared to Participants without a USC

	Current smoking 
	0.86 (0.57, 1.29)
	0.95 (0.58, 1.55)

	
Participants who Received Care Consistent with the PCMH Compared to 
Participants with a Non-PCMH USC

	Healthcare rating
	2.07 (1.50, 2.86)***
	2.13 (1.51, 3.00)***

	Cervical cancer screening
	1.10 (0.61, 1.99)
	1.17 (0.62, 2.15)

	Breast cancer screening
	0.82 (0.38, 1.75)
	0.82 (0.38, 1.81)

	Colorectal cancer screening
	1.08 (0.61, 1.91)
	1.02 (0.57, 1.83)

	Current smoking 
	1.07 (0.74, 1.54)
	1.04 (0.71, 1.52)

	Smoking cessation advice
	1.61 (0.84, 3.10)
	1.55 (0.78, 3.06)

	Flu shot
	1.27 (0.91, 1.77)
	1.32 (0.95, 1.84)

	*p<0.05; **p<0.01; ***p<0.001




CHAPTER 4
THE PATIENT-CENTERED MEDICAL HOME MODEL: HEALTHCARE SERVICES UTILIZATION AND COST FOR NON-ELDERLY ADULTS WITH MENTAL ILLNESS
4.1 Background
In 2014, 44 million (18%) adults in the United States (US) had a mental illness (Center for Behavioral Health Statistics and Quality, 2015). Adults with mental illness have poorer outcomes than those without mental illness (Murray et al., 2013; National Research Council, 2006; Parks et al., 2006). The patient-centered medical home (PCMH) is an advanced primary care model that is expected to improve health outcomes and contain the cost of care in the US (Alexander & Bae, 2012; Epperly, 2011; Fields et al., 2010; Nielsen et al., 2015), including for people with mental illness (Butler et al., 2008; Crowley et al, 2015). However, observational studies have reported mixed results on the association between the PCMH and healthcare services utilization and cost for non-elderly adults with mental illness (Bronstein et al., 2016; Domino et al., 2015; Jones et al., 2015; Randall et al., in press; Reiss-Brennan et al., 2010; Rhodes et al., in press). 
A lagged retrospective cross-sectional study of 2,358 non-elderly adults with serious psychological distress who participated in the Medical Expenditure Panel Survey reported that participants with a PCMH were more likely to visit a mental health specialist and receive mental health counseling than those without a usual source of care (USC) (Jones et al., 2015). A retrospective cohort study of 7,228 adults with schizophrenia, 13,406 adults with bipolar disorder, and 45,000 adults with major depression in the North Carolina Medicaid program reported that enrollees with a PCMH had greater use of primary care and specialty mental healthcare and lower emergency room (ER) use than those without a PCMH (Domino et al., 2015). Likewise, a retrospective cohort study conducted in a nonprofit integrated delivery system in Utah and Idaho found that non-elderly adults with newly diagnosed depression treated in PCMH-like Mental Health Integration (MHI) clinics (n=796) had lower ER use than patients in non-MHI primary care clinics (n=429) (Reiss-Brennan et al., 2010). In addition, a pre-post study of 696,379 veterans with post-traumatic stress disorder found that the Veteran Health Administration’s PCMH model was associated with a decrease in hospitalizations and specialty care visits and an increase in primary care visits (Randall et al., in press). These studies indicate that the PCMH is associated with decreases in use of high-cost services, like hospitalizations and ER visits, and increases in mental health care and low-cost services, like primary care. However, two additional studies reported results that conflict, in some ways, with those findings.
A pre-post analysis compared non-institutionalized Alabama Medicaid enrollees and found that, among those with mental health/substance use conditions without chronic medical conditions (population size not reported), the PCMH model was associated with a statistically significant increase in the use of outpatient hospital services and ER physician services, a decrease in the use of ancillary services and public health case management, and an increase in public health case management expenditures (Bronstein et al., 2016). The PCMH model was also associated with a statistically significant increase in the use of outpatient hospital, physician office, ER physician, and pharmacy services, as well as an increase in public health case management expenditures, total expenditures, and the likelihood of any expenditures among those with mental health/substance use conditions and chronic medical conditions. Another pre-post study of 22,210 Pennsylvania Medicaid patients with chronic medical conditions and comorbid psychiatric or substance use disorders found that a statewide PCMH initiative was associated with reductions in inpatient medical costs, outpatient psychiatric costs, outpatient substance use treatment costs, and total costs (Rhodes et al., in press).
Prior studies provide inconclusive evidence on the association between the PCMH and healthcare services utilization and expenditures for non-elderly adults with mental illness. Further, previous studies focused on specific geographic areas, populations, and/or clinical conditions (Bronstein et al., 2016; Domino et al., 2015; Randall et al., in press; Reiss-Brennan et al., 2010; Rhodes et al., in press), rather than the broader population of non-elderly adults with mental illness in the US. In addition, prior studies included both children and adults (Bronstein et al., 2016), people with both mental illness and substance use conditions (Bronstein et al., 2016; Rhodes et al., in press), and people with serious psychological distress as opposed to people with diagnosed mental illness (Jones et al., 2015). No other studies were found to have examined the association between the PCMH and healthcare services utilization and cost for non-elderly adults with mental illness in the US. Thus, this study addresses this gap by examining the association between receipt of care consistent with the PCMH and healthcare utilization and expenditures for a nationally representative sample of non-elderly adults with mental illness in the US. In doing so, this study provides needed empirical evidence to inform healthcare providers, policymakers, payers, and other stakeholders on the potential of the PCMH model to impact healthcare utilization and costs for non-elderly adults with mental illness.
4.2 Methods
4.2.1 Study Design
Details on the study design have been described elsewhere (Bowdoin et al., 2016) and in Chapter 3. Briefly, a surveillance study was conducted using self-reported data from the 2007-2012 Medical Expenditure Panel Survey (MEPS). Study participants included MEPS participants who were 18-64 years old, had data collected in all survey rounds, and had one of more of the following conditions: adjustment disorders; anxiety disorders; delirium, dementia, and amnestic disorders; impulse control disorders; mood disorders; personality disorders; schizophrenia and other psychotic disorders; and miscellaneous mental disorders. 
Based on the Agency for Healthcare Research and Quality’s (AHRQ) (n.d.) definition, the PCMH was defined as a USC, other than an ER, that provides comprehensive, patient-centered, and accessible care (Bowdoin et al., 2016). Participants were evaluated to determine whether they received care consistent with the PCMH model, had a non-PCMH USC, or did not have a USC in each study year. This classification was then used to determine whether participants received care consistent with the PCMH, had a non-PCMH USC, or did not have a USC in at least one study year. Participants who received care consistent with the PCMH in at least one year were classified as receiving care consistent with the PCMH in at least one year, even if they had a non-PCMH USC or did not have a USC in one of the study years. Participants who reported having a USC in at least one year but did not receive care consistent with the PCMH in either year were classified as having a non-PCMH USC in at least one year, even if they did not have a USC in one of the study years. Participants who did not have a USC in both years were classified as not having a USC in at least one year. Participants were also classified by provider type in both years if they had the same provider type in both study years. Participants with a different provider type in each year were excluded from the analyses that examined associations with provider type in both years (n=2,121; 30% of the final analytical sample). 
4.2.2 Healthcare Services Utilization and Expenditures Measures
Two-year healthcare services utilization, expenditures, and annual changes in utilization and expenditures from year 1 to year 2 per study participant were examined for the following categories of services: office-based; outpatient hospital; ER; inpatient hospital; dental; prescription drug; and home health (Agency for Healthcare Research and Quality, 2014b). Other expenditures and total expenditures were also examined. Consistent with MEPS data, expenditures were defined as the sum of direct payments for medical care. Expenditures included third-party payments and participants’ out-of-pocket payments. All expenditures were adjusted to reflect 2012 US dollars using the Consumer Price Index for medical care (Bureau of Labor Statistics, n.d.).
4.2.3 Analyses
Univariate analyses were conducted to assess the number and percentage of participants by provider type. Bivariate analyses were conducted to compare participant characteristics by provider type. Bivariate analyses were also used to estimate and compare two-year utilization and expenditures and annual changes in utilization and expenditures, by provider type. Multivariate models were developed to compare two-year utilization and expenditures and annual changes for study participants with each provider type in at least one year and in both years (e.g., participants with a non-PCMH USC in at least one year compared to participants without a USC in at least one year). Negative binomial regression was conducted to compare two-year utilization by provider type. Two-part models were used to compare two-year expenditures. In the two-part models, logit regression was used in the first part to assess whether there were expenditures and generalized linear models with the gamma family and the log link were used in the second part to assess the amount of expenditures among those with expenditures. Marginal effects were calculated to estimate the combined effect of the two parts of the model. Changes in utilization and expenditures were compared using generalized linear models with the normal/Gaussian family and the identity link. 
Multivariate analyses included the following covariates: age, gender, race/ethnicity, immigration status, language, marital status, lived alone, education, family income, employment status, received Supplemental Security Income due to disability, geographic location, urban residence, health insurance coverage, disability days, substance use disorder diagnosis, medical comorbidity score (D’Hoore et al., 1996; D’Hoore et al., 1993), activity of daily living limitation, instrumental activity of daily living limitation, psychological distress (Kessler et al., 2002), mental and physical health status (Ware et al., 1996), MEPS panel number, proxy respondent, anxiety disorder, mood disorder, and other diagnosed mental disorders.
All analyses included longitudinal weights and variance estimation variables. Longitudinal weights adjust for nonresponse and attrition when multiple MEPS panels are pooled together (Agency for Healthcare Research and Quality, 2009). Variance estimation variables account for the complexity in the MEPS sample design. Significance levels were adjusted to account for multiple comparisons in the multivariate analyses (Holland & Copenhaver, 1987). Analyses were performed using Stata SE 13.1 (StataCorp, 2013).
To better assess the multivariate findings, supplemental analyses were conducted to examine whether the association between expenditures and provider type varies by source of payment. In these analyses, expenditures in each expenditure category were classified into one of the following sources of payments: private payer, Medicare, Medicaid/other public payer, and self-pay. Bivariate analyses were used to compare mean two-year expenditures for each payment source in each expenditure category, by provider type.
4.3 Results
4.3.1 Study Sample and Characteristics
MEPS panels 12-16 included 80,001 civilian non-institutionalized individuals who had data collected in all survey rounds in which they were eligible to participate. Of them, 73,093 (90%) were excluded because they were under age 18 (n=24,796, 27%), were over age 64 (n=8,479, 12%), did not have mental illness (n=38,092, 49%), were not eligible to participate in all five rounds of the survey (n=307, 0%), or were missing required data (n=1,419, 2%). The final study sample included 6,908 non-elderly adults with mental illness who had complete data on key study variables. 
In total, 733 (10%) participants did not have a USC, 4,709 (69%) had a non-PCMH USC, and 1,466 (21%) received care consistent with the PCMH in at least one year (Table 4-1). Of those with the same provider type in both years, 733 (14%) did not have a USC, 3,732 (80%) had a non-PCMH USC, and 322 (7%) received care consistent with the PCMH in both years.
With the exception of anxiety disorders, other mental health conditions, and substance use disorder diagnosis, provider type was significantly associated with all socio-demographic and health characteristics examined in the analyses comparing participants who did not have a USC to those who had a non-PCMH USC (Table 4-2). Provider type was also associated with all socio-demographic and health characteristics examined in the analyses comparing participants who did not have a USC to those who received care consistent with the PCMH, except for anxiety disorders, mood disorders, other mental health conditions, and substance use disorder diagnosis. In contrast, the association was statistically significant in half of the comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH. 
4.3.2 Healthcare Utilization and Expenditures
Bivariate analyses showed that provider type was significantly associated with most categories of two-year healthcare services utilization and expenditures in analyses comparing participants who did not have a USC and those who either had a non-PCMH USC or received care consistent with the PCMH (Table 4-3). In contrast, most comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH were not statistically significant. The annual change in utilization and expenditures for most categories of services was not significantly associated with provider type, regardless of which provider types were compared. In all instances in which there were statistically significant differences, study participants who did not have a USC had significantly lower utilization and expenditures and a significantly smaller change in utilization than participants who had a non-PCMH USC or received care consistent with the PCMH. In addition, participants who received care consistent with the PCMH had significantly lower utilization and expenditures than those with a non-PCMH USC.
In multivariate models, after adjusting for multiple comparisons, participants who had a non-PCMH USC had significantly higher two-year rates of office-based visits, outpatient hospital visits, inpatient hospital discharges, dental visits, and prescription drug fills, as well as a significantly more positive change in dental visits and prescription drug fills, compared to participants who did not have a USC (Table 4-4). Participants who had a non-PCMH USC also had significantly higher two-year office-based, prescription drug, and total expenditures, conditional on having any expenditures in the category, and a significantly more positive change in total expenditures compared to participants who did not have a USC.
Participants who received care consistent with the PCMH had significantly higher two-year rates of office-based visits, outpatient hospital visits, inpatient hospital days, dental visits, and prescription drug fills compared to participants who did not have a USC (Table 4-5). Participants who received care consistent with the PCMH also had significantly higher two-year office-based, prescription drug, and total expenditures, conditional on having any expenditures in the category, compared to participants who did not have a USC. There were no significant differences in the change in utilization or expenditures for any categories of services between participants who received care consistent with the PCMH and participants who did not have a USC. 
Differences between participants who received care consistent with the PCMH and participants who had a non-PCMH USC were not significant for any category of utilization or expenditures or for changes in any category of utilization or expenditures (Table 4-6). 
Supplemental analyses comparing participants who did not have a USC to those who had a non-PCMH USC showed that provider type was significantly associated with most categories of mean two-year healthcare services expenditures by each type of payment source (Table 4-7). In all instances in which there were statistically significant differences, participants who did not have a USC had lower expenditures than participants with a non-PCMH USC. Similarly, comparisons between participants who did not have a USC and those who received care consistent with the PCMH were statistically significant for most categories of mean two-year healthcare services expenditures by private payers, Medicare (provider types in at least one year only), Medicaid/other public payers (provider types in at least one year only), and self-pay sources (provider types in both years only). In all instances in which there were statistically significant differences other than self-pay ER expenditures (provider types in both years only), participants who did not have a USC had lower expenditures than those who received care consistent with the PCMH. In contrast, comparisons between participants who had a non-PCMH USC and those who received care consistent with the PCMH were not statistically significant for most categories of mean two-year healthcare services expenditures by each type of payment source. In all instances in which there were statistically significant differences other than private payer office-based expenditures (provider types in at least one year only) and private payer total expenditures (provider types in at least one year only), participants who received care consistent with the PCMH had lower expenditures than those who had a non-PCHM USC.
4.4 Discussion
This is the first national study to comprehensively assess the association between receipt of care consistent with the PCMH and healthcare services utilization and expenditures across levels of care for a nationally representative sample of non-elderly adults with mental illness. As such, this study addresses an important research gap. Study results provide evidence that, compared to having a USC that does not meet PCMH criteria, the association between receipt of care consistent with the PCMH and healthcare services utilization and expenditures is not statistically significant. 
Study results conflict with prior studies that partially explored the correlations between the PCMH and healthcare utilization and expenditures for non-elderly adults with serious psychological distress, Medicaid beneficiaries, non-elderly adults with specific mental health conditions, and veterans with posttraumatic stress disorder (Bronstein et al., 2016; Domino et al., 2015; Jones et al., 2015; Randall et al., in press; Reiss-Brennan et al., 2010; Rhodes et al., in press). The differences in study findings between this study and prior studies may be attributed to methodological differences. First, prior studies used clinical, claims, and/or other administrative data (Bronstein et al., 2016; Domino et al., 2015; Randall et al., in press; Reiss-Brennan et al., 2010; Rhodes et al., in press) while this study primarily used self-reported data. Second, prior studies were restricted to specific states and/or populations (Bronstein et al., 2016; Domino et al., 2015; Randall et al., in press; Reiss-Brennan et al., 2010; Rhodes et al., in press). In contrast, this study used a nationally representative sample. Third, the categories of services and/or how the services were defined were not consistent across the studies. This study comprehensively assessed the provision of health care services by level of care. Finally, prior studies included participants with serious psychological distress (Jones et al., 2015), restricted participants to specific types of mental health conditions (Domino et al., 2015; Randall et al., in press; Reiss-Brennan et al., 2010), and stratified results by condition (Domino et al., 2015) or the presence of comorbid physical health conditions (Bronstein et al., 2016). They also included substance use disorders in the definition of mental health conditions (Rhodes et al., in press) or included children and adults as participants (Bronstein et al., 2016). In contrast to prior studies, this study included participants with all types of mental health conditions, did not stratify results by condition and/or the presence of physical health conditions, did not include substance use disorders as a mental health condition, and focused on non-elderly adults rather than both children and adults. Future studies should examine whether the association between the PCMH and healthcare utilization and expenditures varies by mental illness type, the presence of comorbid physical conditions, and the co-occurrence of substance use disorders. 
This study provides evidence that, compared to non-elderly adults with mental illness who do not have a USC, non-elderly adults with mental illness who have a non-PCMH USC or who receive care consistent with the PCMH have higher utilization and expenditures in several categories of healthcare services. It also provides evidence that non-elderly adults with mental illness who have a non-PCMH USC have greater annual increases in healthcare utilization and expenditures in several categories of healthcare services, compared to non-elderly adults with mental illness who do not have a USC. These differences in utilization and expenditures may be explained by underlying differences in the socio-demographic and epidemiological profile of the population assessed. For example, non-elderly adults with mental illness who have greater healthcare needs may be more likely to seek healthcare services and, thus, to have a USC. There may also be demographic differences between those who have a USC and those who do not. This study found significant differences in health insurance coverage by provider type. Health insurance status is well documented as a factor affecting healthcare service utilization and costs (Grant, Kravitz-Wirtz, Aguilar-Gaxiola, Sribney, & Aydin, 2010; McAlpine & Mechanic, 2000). Future PCMH studies examining health care services utilization and costs should further explore the role of health insurance coverage. 
Additional research should be conducted to assess the impact of the PCMH model on patient-level outcomes. Further, no studies have been found that have examined the cost-effectiveness of the PCMH model for non-elderly adults with mental illness. Additional studies should be conducted to assess the cost-effectiveness of the PCMH model compared to the standard of care in general and for non-elderly adults with mental illness in particular.
4.4.1 Limitations
Some limitations need to be considered in interpreting study findings. First, this study focused on healthcare services utilization and expenditures. Thus, study results may underestimate the total costs associated with the provision of the PCMH model. Recent studies estimated additional one-time costs of the PCMH model of $8 per patient (Martsolf, Kandrack, Gabbay, & Friedberg, in press) and on-going costs of between $30 per patient per year and $5 per patient per month (Magill et al., 2015; Patel et al., 2013). Second, if person-level expenditure data were not reported or if care was provided on a capitated reimbursement arrangement, MEPS used multiple imputation to estimate the expenditures (Agency for Healthcare Research and Quality, 2014b). Imputation was also used to adjust household-reported payments if charges and payments were reported to be equal. The use of imputation ensured that there was no missing expenditure data for the healthcare events reported by participants and was intended to improve the accuracy of the data, but some expenditure data may have been over- or under-estimated as a result. Third, MEPS counted each person who provided home health services in a day as providing one day of home health services. This could have resulted in an overestimation of home health utilization. MEPS also classified zero-night hospital days as inpatient hospital care, rather than outpatient hospital care. This could have overestimated inpatient hospital utilization and expenditures and underestimated outpatient hospital utilization and expenditures.
Fourth, due to small sample sizes and low rates of utilization and expenditures for home health services, some multivariate models were not valid and are not reported in the results. Small sample sizes may also have caused large standard errors for some measures and prevented results from reaching statistical significance. Further, regardless of the study results, it is possible that individual PCMH attributes are associated with healthcare services utilization or expenditures, that the PCMH is associated with other types of healthcare measures, or that the PCMH is associated with healthcare services utilization or expenditures for non-elderly adults with some types of mental illness. Additional studies should be conducted to assess the impact of individual PCMH attributes, examine the relationship between having a PCMH and additional health-related measures (e.g., mortality, functional status), and assess the impact of the PCMH model for non-elderly adults with specific types of mental illness. Other study limitations are the use of secondary data, the use of self-reported data, missing data, the use of proxy respondents by MEPS (Bowdoin et al., 2016), and the lack of generalizability to children or elderly adults. 
4.5 Conclusion
This study is the first national study to assess the associations between receipt of care consistent with the PCMH and healthcare services utilization and expenditures for non-elderly adults with mental illness. This study provides evidence that receipt of care consistent with the PCMH is not significantly associated with differences in healthcare services utilization or expenditures or the annual change in healthcare services utilization or expenditures compared to having a non-PCMH USC.  Additional research is needed to assess health outcomes and the cost-effectiveness of the PCMH model of care. 
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	Table 4-1: Receipt of Care Consistent with the PCMH: Study Analytical Sample

	PCMH Attribute
	PCMH Characteristic
	At Least One Year
(N=6,908)
	Both Years
(N=4,787)a

	
	
	N (weighted %)

	Had a USC
	Participant had a particular place he or she usually went to when sick or needed advice about health
	6,210 (90.6%)
	4,069 (86.4%)

	
	The particular place that participant usually went to was a location other than an ER
	6,175 (90.3%)
	4,054 (86.2%)

	
	Participant had a USC other than an ER
	6,175 (90.3%)
	4,054 (86.2%)

	Received comprehensive care
	USC usually asked about medications and treatments prescribed by other doctors
	5,640 (82.8%)
	2,692 (57.4%)

	
	USC provided care for new health problems
	6,121 (89.5%)
	3,870 (82.4%)

	
	USC provided preventive healthcare
	6,094 (89.1%)
	3,867 (82.1%)

	
	USC provided referrals to other health professionals
	6,091 (89.0%)
	3,820 (81.0%)

	
	USC provided care for ongoing health problems
	6,093 (88.8%)
	3,856 (81.4%)

	
	Participant received comprehensive care
	5,461 (79.9%)
	2,436 (51.5%)

	Received patient-centered care
	USC usually or always showed respect for the medical, traditional, and alternative treatments with which participant is happy
	5,619 (82.1%)
	2,789 (59.0%)

	
	USC usually or always asked participant to help decide treatment when there was a choice of treatments
	5,470 (80.9%)
	2,614 (56.5%)

	
	USC presented and explained all healthcare options to participant
	5,942 (86.8%)
	3,422 (72.7%)

	
	Participant received patient-centered care
	4,989 (73.1%)
	2,026 (43.0%)

	Received accessible care
	It was not at all difficult or not too difficult to get to USC’s location
	5,914 (86.9%)
	3,429 (73.8%)

	
	It was not at all difficult or not too difficult to contact USC over the telephone about a health problem during regular office hours
	5,434 (79.8%)
	2,569 (55.3%)

	
	USC offered night and weekend office hours
	2,702 (39.3%)
	657 (13.9%)

	
	USC spoke the participant’s preferred language or provided translation services 
	6,165 (90.2%)
	4,036 (86.0%)

	
	Participant received accessible care
	2,181 (31.9%)
	436 (9.2%)

	Received care consistent with the PCMH
	Participant had a USC other than an ER that provided comprehensive, patient-centered, and accessible care
	1,466 (21.1%)
	322 (6.6%)



	Table 4-2: Study Participants’ Socio-demographic Characteristics, Mental Health Conditions, and Substance Use Disorder Diagnosis by Provider Type

	Characteristic
	Provider Type
N (weighted % or mean)
	P-Value

	
	Duration
	No USC
(At least one year: N=733; Both years: N=733)
	Non-PCMH USC
(At least one year: N=4,709; Both years: N=3,732)
	PCMH
(At least one year: N=1,466; Both years: N=322)
	No USC vs. Non-PCMH USC 
	No USC vs. PCMH
	Non-PCMH USC vs. PCMH

	Age

	18-34 years
	At least one year
	400 (54.7%)
	1,267 (27.3%)
	397 (27.3%)
	0.000
	0.000
	0.356

	35-49 years
	
	225 (29.3%)
	1,661 (34.2%)
	544 (36.5%)
	
	
	

	50-64 years
	
	108 (16.0%)
	1,781 (38.6%)
	525 (36.2%)
	
	
	

	18-34 years
	Both years
	400 (54.7%)
	848 (23.8%)
	82 (26.0%)
	0.000
	0.000
	0.296

	35-49 years
	
	225 (29.3%)
	1,322 (34.2%)
	121 (37.1%)
	
	
	

	50-64 years
	
	108 (16.0%)
	1,562 (42.0%)
	119 (36.8%)
	
	
	

	Gender

	Male
	At least one year
	327 (48.1%)
	1,405 (32.4%)
	405 (29.1%)
	0.000
	0.000
	0.032

	Female
	
	406 (51.9%)
	3,304 (67.6%)
	1,061 (70.9%)
	
	
	

	Male
	Both years
	327 (48.1%)
	1,078 (31.3%)
	81 (25.5%)
	0.000
	0.000
	0.039

	Female
	
	406 (51.9%)
	2,654 (68.7%)
	241 (74.5%)
	
	
	

	Race/ethnicity

	White non-Hispanic
	At least one year
	367 (69.3%)
	2,947 (78.4%)
	913 (78.5%)
	0.000
	0.000
	0.311

	Black non-Hispanic
	
	115 (8.9%)
	686 (7.6%)
	226 (8.5%)
	
	
	

	Hispanic
	
	211 (17.0%)
	803 (9.3%)
	258 (9.3%)
	
	
	

	Other/multiple races 
	
	40 (4.8%)
	273 (4.8%)
	69 (3.7%)
	
	
	

	White non-Hispanic
	Both years
	367 (69.3%)
	2,405 (79.5%)
	208 (80.5%)
	0.000
	0.003
	0.612

	Black non-Hispanic
	
	115 (8.9%)
	534 (7.5%)
	41 (6.4%)
	
	
	

	Hispanic
	
	211 (17.0%)
	586 (8.5%)
	63 (9.7%)
	
	
	

	Other/multiple races 
	
	40 (4.8%)
	207 (4.5%)
	10 (3.4%)
	
	
	

	Marital status

	Married 
	At least one year
	250 (31.6%)
	2,100 (46.5%)
	793 (57.3%)
	0.000
	0.000
	0.000

	Widowed
	
	8 (1.6%)
	185 (3.5%)
	34 (2.1%)
	
	
	

	Divorced/separated
	
	144 (20.5%)
	1,235 (25.0%)
	304 (19.4%)
	
	
	

	Never married
	
	331 (46.3%)
	1,189 (25.0%)
	335 (21.2%)
	
	
	

	Married 
	Both years
	250 (31.6%)
	1,736 (48.5%)
	191 (61.8%)
	0.000
	0.000
	0.002

	Widowed
	
	8 (1.6%)
	157 (3.8%)
	8 (1.9%)
	
	
	

	Divorced/separated
	
	144 (20.5%)
	990 (25.0%)
	56 (17.2%)
	
	
	

	Never married
	
	331 (46.3%)
	849 (22.7%)
	67 (19.0%)
	
	
	

	Education

	Less than high school diploma/unknown
	At least one year
	204 (19.9%)
	935 (13.6%)
	226 (10.1%)
	0.000
	0.000
	0.027

	High school diploma
	
	236 (29.6%)
	1,439 (28.9%)
	441 (28.9%)
	
	
	

	Some college
	
	172 (28.6%)
	1,224 (28.5%)
	415 (31.0%)
	
	
	

	4 years or more of college
	
	121 (21.9%)
	1,111 (29.0%)
	384 (30.0%)
	
	
	

	Less than high school diploma/unknown
	Both years
	204 (19.9%)
	696 (12.6%)
	44 (7.6%)
	0.000
	0.000
	0.763

	High school diploma
	
	236 (29.6%)
	1,157 (29.5%)
	90 (27.6%)
	
	
	

	Some college
	
	172 (28.6%)
	967 (27.9%)
	94 (32.1%)
	
	
	

	4 years or more of college
	
	121 (21.9%)
	912 (29.9%)
	94 (32.7%)
	
	
	

	Family income – year 1

	Poor/near poor (less than 125% FPL)
	At least one year
	305 (34.6%)
	1,413 (22.6%)
	320 (15.9%)
	0.000
	0.000
	0.000

	Low income (125-200% FPL)
	
	155 (19.4%)
	701 (13.6%)
	219 (12.3%)
	
	
	

	Middle income (200-400% FPL)
	
	179 (27.9%)
	1,335 (29.6%)
	435 (30.9%)
	
	
	

	High income (more than 400% FPL)
	
	94 (18.1%)
	1,260 (34.2%)
	492 (40.9%)
	
	
	

	Poor/near poor
	Both years
	305 (34.6%)
	1,059 (21.4%)
	54 (12.4%)
	0.000
	0.000
	0.011

	Low income 
	
	155 (19.4%)
	529 (12.8%)
	49 (12.3%)
	
	
	

	Middle income 
	
	179 (27.9%)
	1,076 (29.9%)
	101 (30.9%)
	
	
	

	High income 
	
	94 (18.1%)
	1,068 (35.9%)
	118 (43.4%)
	
	
	

	Family income – year 2

	Poor/near poor
	At least one year
	299 (34.1%)
	1,433 (22.9%)
	332 (16.8%)
	0.000
	0.000
	0.001

	Low income 
	
	114 (14.4%)
	679 (12.7%)
	216 (12.2%)
	
	
	

	Middle income 
	
	214 (31.2%)
	1,280 (27.8%)
	407 (28.6%)
	
	
	

	High income 
	
	106 (20.3%)
	1,317 (36.6%)
	511 (42.4%)
	
	
	

	Poor/near poor
	Both years
	299 (34.1%)
	1,078 (21.5%)
	66 (15.1%)
	0.000
	0.000
	0.092

	Low income 
	
	114 (14.4%)
	502 (11.8%)
	36 (9.1%)
	
	
	

	Middle income 
	
	214 (31.2%)
	1,019 (28.0%)
	97 (31.9%)
	
	
	

	High income 
	
	106 (20.3%)
	1,133 (38.7%)
	123 (44.0%)
	
	
	

	Employment 

	Never employed
	At least one year
	154 (17.4%)
	1,679 (30.5%)
	404 (23.0%)
	0.000
	0.000
	0.000

	Sometimes employed
	
	269 (37.5%)
	1,001 (20.1%)
	320 (22.3%)
	
	
	

	Always employed
	
	310 (45.1%)
	2,029 (49.3%)
	742 (54.7%)
	
	
	

	Never employed
	Both years
	154 (17.4%)
	1,403 (32.0%)
	78 (21.9%)
	0.000
	0.000
	0.002

	Sometimes employed
	
	269 (37.5%)
	691 (17.9%)
	62 (17.4%)
	
	
	

	Always employed
	
	310 (45.1%)
	1,638 (50.1%)
	182 (60.6%)
	
	
	

	Health insurance status – year 1

	Any private insurance
	At least one year
	267 (45.9%)
	2,672 (65.8%)
	967 (73.2%)
	0.000
	0.000
	0.000

	Medicare
	
	24 (3.0%)
	578 (10.9%)
	137 (8.2%)
	
	
	

	Medicaid/other public 
	
	110 (10.8%)
	830 (12.4%)
	217 (10.3%)
	
	
	

	Uninsured
	
	332 (40.4%)
	629 (10.9%)
	145 (8.4%)
	
	
	

	Any private insurance
	Both years
	267 (45.9%)
	2,192 (67.4%)
	232 (78.5%)
	0.000
	0.000
	0.001

	Medicare
	
	24 (3.0%)
	514 (12.0%)
	20 (5.6%)
	
	
	

	Medicaid/other public 
	
	110 (10.8%)
	641 (12.0%)
	49 (10.1%)
	
	
	

	Uninsured
	
	332 (40.4%)
	385 (8.6%)
	21 (5.8%)
	
	
	

	Health insurance status – year 2

	Any private insurance
	At least one year
	259 (44.1%)
	2,550 (63.2%)
	936 (71.0%)
	0.000
	0.000
	0.000

	Medicare
	
	30 (4.2%)
	672 (12.9%)
	154 (9.2%)
	
	
	

	Medicaid/other public 
	
	121 (12.1%)
	873 (13.1%)
	229 (11.4%)
	
	
	

	Uninsured
	
	323 (39.6%)
	614 (10.8%)
	147 (8.4%)
	
	
	

	Any private insurance
	Both years
	259 (44.1%)
	2,103 (65.0%)
	230 (78.6%)
	0.000
	0.000
	0.000

	Medicare
	
	30 (4.2%)
	599 (14.2%)
	24 (6.4%)
	
	
	

	Medicaid/other public 
	
	121 (12.1%)
	654 (12.4%)
	46 (8.9%)
	
	
	

	Uninsured
	
	323 (39.6%)
	376 (8.4%)
	22 (6.2%)
	
	
	

	Mental health condition

	Anxiety disorders
	At least one year
	392 (54.0%)
	2,595 (55.7%)
	806 (55.8%)
	0.447
	0.484
	0.936

	Mood disorders
	
	395 (53.9%)
	2,955 (62.0%)
	872 (59.0%)
	0.001
	0.066
	0.094

	Other mental health conditions
	
	60 (8.7%)
	410 (8.3%)
	114 (8.2%)
	0.724
	0.724
	0.932

	Anxiety disorders
	Both years
	392 (54.0%)
	2,062 (56.3%)
	178 (55.0%)
	0.382
	0.808
	0.723

	Mood disorders
	
	395 (53.9%)
	2,352 (62.3%)
	194 (60.2%)
	0.001
	0.157
	0.586

	Other mental health conditions
	
	60 (8.7%)
	319 (7.9%)
	17 (6.7%)
	0.480
	0.388
	0.544

	Substance use disorder diagnosis

	Yes
	At Least One Year
	14 (1.9%)
	94 (2.3%)
	28 (1.8%)
	0.534
	0.894
	0.292

	No
	
	719 (98.1%)
	4,615 (97.7%)
	1,438 (98.2%)
	
	
	

	Yes
	Both Years
	14 (1.9%)
	72 (2.4%)
	6 (1.9%)
	0.498
	0.984
	0.623

	No
	
	719 (98.1%)
	3,660 (97.6%)
	316 (98.1%)
	
	
	




	Table 4-3: Healthcare Services Utilization and Expenditures by Provider Type

	
	Provider Type
	P-value

	
	Duration
	No USC
Mean (95% CI)
	Non-PCMH USC
Mean (95% CI)
	PCMH
Mean (95% CI)
	No USC vs. Non-PCMH USC 
	No USC vs. PCMH
	Non-PCMH USC vs. PCMH

	Two-Year Utilization 

	Office-based visits
	At least one year 
	7.3 (6.0, 8.6)
	20.1 (19.0, 21.2)
	19.2 (17.9, 20.5)
	0.000
	0.000
	0.290

	
	Both years
	7.3 (6.0, 8.6)
	21.6 (20.3, 22.9)
	19.3 (16.5, 22.1)
	0.000
	0.000
	0.131

	Outpatient hospital visits
	At least one year 
	0.4 (0.2, 0.5)
	1.7 (1.5, 1.9)
	1.6 (1.3, 1.9)
	0.000
	0.000
	0.575

	
	Both years
	0.4 (0.2, 0.5)
	1.8 (1.6, 2.1)
	1.6 (0.9, 2.3)
	0.000
	0.001
	0.520

	ER visits
	At least one year 
	0.6 (0.5, 0.7)
	0.7 (0.6, 0.7)
	0.6 (0.5, 0.7)
	0.236
	0.704
	0.268

	
	Both years
	0.6 (0.5, 0.7)
	0.6 (0.6, 0.7)
	0.5 (0.4, 0.7)
	0.466
	0.622
	0.183

	Inpatient hospital discharges
	At least one year 
	0.2 (0.1, 0.2)
	0.3 (0.3, 0.3)
	0.3 (0.3, 0.3)
	0.000
	0.000
	0.613

	
	Both years
	0.2 (0.1, 0.2)
	0.3 (0.3, 0.3)
	0.3 (0.2, 0.4)
	0.000
	0.001
	0.541

	Inpatient hospital days
	At least one year 
	0.8 (0.3, 1.4)
	1.4 (1.2, 1.7)
	1.4 (1.0, 1.8)
	0.042
	0.078
	0.994

	
	Both years
	0.8 (0.3, 1.4)
	1.4 (1.1, 1.6)
	2.2 (0.8, 3.6)
	0.070
	0.082
	0.258

	Dental visits
	At least one year 
	1.0 (0.8, 1.2)
	2.2 (2.1, 2.3)
	2.2 (2.0, 2.3)
	0.000
	0.000
	0.934

	
	Both years
	1.0 (0.8, 1.2)
	2.3 (2.2, 2.4)
	2.2 (1.9, 2.6)
	0.000
	0.000
	0.644

	Prescription drug fills
	At least one year 
	11.4 (9.6, 13.3)
	51.2 (49.1, 53.4)
	47.8 (44.5, 51.0)
	0.000
	0.000
	0.041

	
	Both years
	11.4 (9.6, 13.3)
	56.8 (54.3, 59.3)
	49.0 (42.3, 55.7)
	0.000
	0.000
	0.019

	Home health provider days
	At least one year 
	1.9 (0.0, 3.8)
	4.3 (3.0, 5.5)
	2.8 (1.5, 4.0)
	0.045
	0.440
	0.113

	
	Both years
	1.9 (0.0, 3.8)
	4.8 (3.3, 6.3)
	2.8 (-0.2, 5.9)
	0.019
	0.610
	0.282

	Change in Utilization

	Office-based visits
	0.3 (-0.4, 1.0)
	0.1 (-0.5, 0.7)
	-0.4 (-2.0, 1.3)
	0.638
	0.447
	0.612

	Outpatient hospital visits
	0.1 (0.0, 0.2)
	0.0 (-0.2, 0.2)
	0.4 (-0.2, 0.9)
	0.415
	0.304
	0.203

	ER visits
	0.0 (-0.1, 0.1)
	0.0 (0.0, 0.0)
	-0.1 (-0.2, 0.0)
	0.975
	0.413
	0.342

	Inpatient hospital discharges
	0.0 (0.0, 0.0)
	0.0 (0.0, 0.0)
	0.0 (-0.1, 0.0)
	0.446
	0.494
	0.253

	Inpatient hospital days
	-0.3 (-0.8, 0.3)
	0.1 (-0.1, 0.3)
	0.2 (-1.2, 1.6)
	0.214
	0.511
	0.856

	Dental visits 
	0.0 (-0.1, 0.1)
	0.0 (-0.1, 0.1)
	-0.2 (-0.4, 0.1)
	0.729
	0.375
	0.280

	Prescription drug fills
	0.7 (0.1, 1.3)
	1.8 (1.1, 2.6)
	1.4 (-0.3, 3.0)
	0.022
	0.473
	0.628

	Home health provider days
	-0.1 (-0.5, 0.2)
	0.8 (0.3, 1.3)
	0.2 (-0.8, 1.2)
	0.002
	0.518
	0.294

	Two-Year Expenditures

	Office-based expenditures
	At least one year 
	$1,543
($1,086, $1,999)
	$3,892
($3,665, $4,119)
	$3,974
($3,558, $4,391)
	0.000
	0.000
	0.743

	
	Both years
	$1,543
($1,086, $1,999)
	$4,267
($3,996, $4,537)
	$4,038
($3,266, $4,810)
	0.000
	0.000
	0.595

	Outpatient hospital expenditures
	At least one year 
	$446
($265, $627)
	$1,679
($1,353, $2,004)
	$1,660
($1,274, $2,046)
	0.000
	0.000
	0.945

	
	Both years
	$446
($265, $627)
	$1,857
($1,472, $2,242)
	$1,364
($928, $1,800)
	0.000
	0.000
	0.097

	ER expenditures
	At least one year 
	$417
($318, $516)
	$668
($594, $743)
	$767
($552, $983)
	0.000
	0.004
	0.373

	
	Both years
	$417
($318, $516)
	$652
($565, $738)
	$826
($218, $1,434)
	0.001
	0.195
	0.576

	Inpatient hospital expenditures
	At least one year 
	$1,829
($644, $3,013)
	$3,932
($3,408, $4,457)
	$4,318
($3,416, $5,219)
	0.002
	0.001
	0.443

	
	Both years
	$1,829
($644, $3,013)
	$3,894
($3,332, $4,456)
	$5,663
($3,286, $8,040)
	0.002
	0.005
	0.150

	Dental expenditures
	At least one year 
	$341
($251, $430)
	$732
($673, $790)
	$747
($651, $843)
	0.000
	0.000
	0.778

	
	Both years
	$341
($251, $430)
	$764
($698, $830)
	$651
($498, $804)
	0.000
	0.001
	0.169

	Prescription drug expenditures
	At least one year 
	$858
($602, $1,114)
	$4,668
($4,359, $4,977)
	$4,514
($4,068, $4,959)
	0.000
	0.000
	0.551

	
	Both years
	$858
($602, $1,114)
	$5,209
($4,832, $5,586)
	$4,552
($3,552, $5,551)
	0.000
	0.000
	0.212

	Home health expenditures
	At least one year 
	$188
($9, $368)
	$351
($225, $478)
	$201
($91, $311)
	0.140
	0.911
	0.047

	
	Both years
	$188
($9, $368)
	$404
($249, $559)
	$202
(-$6, $410)
	0.070
	0.925
	0.129

	Other expenditures
	At least one year 
	$55
(-$16, $126)
	$114
($87, $141)
	$111
($64, $158)
	0.099
	0.193
	0.909

	
	Both years
	$55
(-$16, $126)
	$130
($97, $162)
	$109
($47, $171)
	0.040
	0.260
	0.548

	Total expenditures
	At least one year 
	$5,739
($4,018, $7,460)
	$16,176
($15,158, $17,193)
	$16,428
($14,972, $17,884)
	0.000
	0.000
	0.770

	
	Both years
	$5,739
($4,018, $7,460)
	$17,326
($16,181, $18,470)
	$17559
($14,089, $21,029)
	0.000
	0.000
	0.899

	Change in Expenditures

	Office-based expenditures
	$231
(-$161, $623)
	-$180
(-$366, $7)
	-$243
(-$740, $254)
	0.065
	0.149
	0.812

	Outpatient hospital expenditures
	-$12
(-$187, $163)
	-$278
(-$618, $63)
	$176
(-$269, $621)
	0.176
	0.437
	0.116

	ER expenditures
	$35
(-$51, $121)
	-$27
(-$100, $46)
	$241
(-$388, $870)
	0.280
	0.523
	0.405

	Inpatient hospital expenditures
	-$675
(-$1,838, $487)
	$235
(-$252, $721)
	-$148
(-$2,343, $2,046)
	0.154
	0.681
	0.733

	Dental expenditures 
	-$96
(-$169, -$24)
	-$72
(-$123, -$21)
	-$154
(-$281, -$28)
	0.578
	0.441
	0.238

	Prescription drug expenditures
	$49
(-$36, $134)
	$33
(-$135, $201)
	$201
(-$238, $640)
	0.869
	0.498
	0.483

	Home health expenditures
	-$20
(-$74, $35)
	-$6
(-$118, $106)
	$55
(-$111, $220)
	0.830
	0.420
	0.553

	Other expenditures
	-$45
(-$115, $26)
	-$12
(-$40, $16)
	-$1
(-$61, $59)
	0.353
	0.359
	0.761

	Total expenditures
	-$554
(-$1,737, $628)
	-$333
(-$958, $292)
	$93
(-$2,358, $2,545)
	0.751
	0.641
	0.730





	Table 4-4: Unadjusted and Adjusted Differences in Healthcare Services Utilization and Expenditures by Provider Type: Participants with a Non-PCMH USC Compared to Participants without a USC

	
	At Least One Year 
	Both Years

	Two-Year Utilization
	Unadjusted IRR 
(95% CI)
	Adjusted IRR 
(95% CI)
	Unadjusted IRR 
(95% CI)
	Adjusted IRR 
(95% CI)

	Office-based visits
	2.76 (2.29, 3.32)***
	1.87 (1.56, 2.25)****
	2.97 (2.47, 3.58)***
	1.96 (1.66, 2.32)****

	Outpatient hospital visits
	4.29 (2.90, 6.35)***
	1.91 (1.26, 2.89)
	4.66 (3.15, 6.91)***
	2.22 (1.49, 3.29)****

	ER visits
	1.12 (0.92, 1.37)
	1.16 (0.97, 1.37)
	1.08 (0.89, 1.32)
	1.06 (0.89, 1.26)

	Inpatient hospital discharges
	2.08 (1.53, 2.83)***
	1.63 (1.23, 2.18)****
	2.04 (1.49, 2.80)***
	1.25 (0.92, 1.69)

	Inpatient hospital days
	1.82 (0.93, 3.58)
	1.55 (1.03, 2.32)
	1.77 (0.90, 3.48)
	1.48 (1.02, 2.14)

	Dental visits 
	2.12 (1.74, 2.60)***
	1.36 (1.14, 1.63)****
	2.25 (1.83, 2.77)***
	1.41 (1.15, 1.72)****

	Prescription drug fills
	4.51 (3.85, 5.29)***
	2.75 (2.42, 3.13)****
	4.99 (4.26, 5.84)***
	3.31 (2.91, 3.76)****

	Home health provider days
	2.25 (0.79, 6.43)
	0.80 (0.31, 2.02)
	2.55 (0.89, 7.29)
	0.83 (0.33, 2.10)

	Change in Utilization
	
	Unadjusted Coefficient (95% CI)
	Adjusted Coefficient (95% CI)

	Office-based visits
	
	2.88 (1.97, 3.79)***
	1.11 (0.25, 1.96)

	Outpatient hospital visits
	
	0.49 (0.32, 0.65)***
	-0.11 (-0.29, 0.07)

	ER visits
	
	0.02 (-0.04, 0.08)
	0.02 (-0.05, 0.09)

	Inpatient hospital discharges
	
	0.07 (0.04, 0.11)***
	0.00 (-0.03, 0.04)

	Inpatient hospital days
	
	0.49 (0.26, 0.71)***
	0.05 (-0.11, 0.22)

	Dental visits 
	
	0.39 (0.27, 0.51)***
	0.26 (0.13, 0.39)****

	Prescription drug fills
	
	3.99 (2.89, 5.09)***
	2.50 (1.44, 3.56)****

	Home health provider days
	
	1.05 (0.51, 1.59)***
	0.34 (-0.21, 0.88)

	Two-Year Expenditures
	Unadjusted Marginal Effects (95% CI)
	Adjusted Marginal Effects (95% CI)
	Unadjusted Marginal Effects (95% CI)
	Adjusted Marginal Effects (95% CI)

	Office-based expenditures
	$2,386 
($1,862, $2,910)***
	$1,815 
($1,370, $2,260)****
	$2,761 
($2,226, $3,296)***
	$2,265 
($1,743, $2,788)****

	Outpatient hospital expenditures
	$1,234 
($864, $1,603)***
	$261 
(-$109, $630)
	$1,408 
($988, $1,829)***
	$495 
($32, $958)

	ER expenditures
	$252 
($128, $376)***
	$93 
($7, $179)
	$236 
($101, $371)***
	$145 
($16, $273)

	Inpatient hospital expenditures
	$2,210 
($919, $3,502)***
	$696 
($2, $1,389)
	$2,192 
($878, $3,506)***
	$110 
(-$1,040, $1,259)

	Dental expenditures 
	$393 
($284, $502)***
	$86 
(-$55, $228)
	$426 
($310, $542)***
	$95 
(-$73, $264)

	Prescription drug expenditures
	$3,868 
($3,468, $4,267)***
	$2,076 
($1,789, $2,364)****
	$4,411 
($3,961, $4,862)***
	$3,387 
($2,915, $3,858)****

	Home health expenditures
	$263 
($37, $489)*
	-$157 
(-$408, $94)
	$318 
($75, $562)**
	-$6 
(-$333, $321)

	Other expenditures
	$55 
(-$16, $126)
	-$14 
(-$64, $35)
	$71 
(-$1, $144)
	-$14 
(-$110, $82)

	Total expenditures
	$10,737 
($8,741, $12,732)***
	$4,016 
($3,003, $5,031)****
	$11,911 
($9,849, $13,972)***
	$6,288 
($4,656, $7,919)****

	Change in Expenditures
	
	Unadjusted Coefficient (95% CI)
	Adjusted Coefficient (95% CI)

	Office-based expenditures
	
	$660 
($240, $1,080)**
	-$96 
(-$612, $420)

	Outpatient hospital expenditures
	
	$515 
($357, $674)***
	$59 
(-$199, $316)

	ER expenditures
	
	$75 
(-$23, $173)
	-$101 
(-$228, $26)

	Inpatient hospital expenditures
	
	$1,472 
($977, $1,968)***
	$192 
(-$362, $747)

	Dental expenditures 
	
	$192 
($147, $237)***
	$59 
(-$35, $154)

	Prescription drug expenditures
	
	$974 
($616, $1,331)***
	-$41 
(-$198, $116)

	Home health expenditures
	
	$103 
($8, $198)*
	Not valid

	Other expenditures
	
	$53 
($29, $77)***
	$60 
(-$27, $147)

	Total expenditures
	
	$4,089 
($3,094, $5,085)***
	$1,770 
($869, $2,672)****

	Unadjusted analyses: p-value not corrected for multiple comparisons; *p<0.05; **p<0.01; ***p<0.001
Adjusted analyses: p-value corrected for multiple comparisons; corrected p-value = 0.00171 (two-year utilization), 0.00244 (change in utilization), 0.00128 (two-year expenditures), 0.00213 (change in expenditures)





	Table 4-5: Unadjusted and Adjusted Differences in Healthcare Services Utilization and Expenditures by Provider Type: Participants who Received Care Consistent with the PCMH Compared to Participants without a USC

	
	At Least One Year 
	Both Years 

	Two-Year Utilization
	Unadjusted IRR (95% CI)
	Adjusted IRR 
(95% CI)
	Unadjusted IRR 
(95% CI)
	Adjusted IRR 
(95% CI)

	Office-based visits
	2.66 (2.20, 3.20)***
	2.08 (1.75, 2.47)****
	2.75 (2.13, 3.55)***
	1.75 (1.40, 2.20)****

	Outpatient hospital visits
	4.02 (2.60, 6.24)***
	2.21 (1.43, 3.42)****
	4.10 (2.34, 7.18)***
	2.11 (1.37, 3.27)****

	ER visits
	1.04 (0.83, 1.30)
	1.27 (1.04, 1.56)
	0.92 (0.69, 1.24)
	1.21 (0.88, 1.67)

	Inpatient hospital discharges
	2.02 (1.46, 2.79)***
	1.52 (1.09, 2.12)
	2.21 (1.46, 3.36)***
	1.81 (1.12, 2.92)

	Inpatient hospital days
	1.78 (0.87, 3.64)
	1.90 (1.35, 2.69)****
	2.66 (1.05, 6.75)*
	2.72 (1.54, 4.82)****

	Dental visits 
	2.14 (1.73, 2.64)***
	1.47 (1.20, 1.79)****
	2.24 (1.76, 2.84)***
	1.53 (1.19, 1.97)****

	Prescription drug fills
	4.18 (3.51, 4.98)***
	3.10 (2.66, 3.61)****
	4.30 (3.49, 5.30)***
	2.93 (2.42, 3.53)****

	Home health provider days
	1.48 (0.49, 4.46)
	0.43 (0.14, 1.36)
	1.50 (0.34, 6.67)
	0.19 (0.05, 0.64)

	Change in Utilization
	
	Unadjusted Coefficient (95% CI)
	Adjusted Coefficient (95% CI)

	Office-based visits
	
	1.74 (-0.10, 3.58)
	1.46 (-0.62, 3.53)

	Outpatient hospital visits
	
	0.50 (0.08, 0.93)*
	1.89 (0.97, 3.66)

	ER visits
	
	-0.05 (-0.16, 0.05)
	0.03 (-0.09, 0.14)

	Inpatient hospital discharges
	
	0.05 (-0.02, 0.11)
	0.02 (-0.05, 0.09)

	Inpatient hospital days
	
	0.88 (-0.47, 2.22)
	0.94 (-0.54, 2.42)

	Dental visits 
	
	0.30 (0.08,0.52)**
	0.03 (-0.20, 0.25)

	Prescription drug fills
	
	1.87 (0.05, 3.68)*
	2.58 (0.81, 4.36)

	Home health provider days
	
	0.35 (-0.61, 1.32)
	Not valid

	Two-Year Expenditures
	Unadjusted Marginal Effects (95% CI)
	Adjusted Marginal Effects (95% CI)
	Unadjusted Marginal Effects (95% CI)
	Adjusted Marginal Effects (95% CI)

	Office-based expenditures
	$2,469 
($1,901, $3,038)***
	$1,371 
($940, $1,803)****
	$2,608 
($1,666, $3,549)***
	$780 
($162, $1,397)

	Outpatient hospital expenditures
	$1,213 
($794, $1,632)***
	$322 
($34, $610)
	$921 
($449, $1,393)***
	$373 
(-$45, $790)

	ER expenditures
	$349 
($118, $580)**
	$173 
($43, $303)
	$407 
(-$200, $1,014)
	$246 
(-$15, $507)

	Inpatient hospital expenditures
	$2,502 
($1,026, $3,978)***
	$537 
(-$260, $1,335)
	$3,799 
($1,155, $6,443)**
	$2,102 
($719, $3,486)

	Dental expenditures 
	$408 
($277, $539)***
	$106 
(-$50, $262)
	$319 
($146, $491)***
	-$51 
(-$214, $111)

	Prescription drug expenditures
	$3,675 
($3,147, $4,203)***
	$1,614 
($1,353, $1,874)****
	$3,733 
($2,705, $4,760)***
	$2,450 
($1,706, $3,194)****

	Home health expenditures
	$22 
(-$190, $233)
	Not valid
	$37 
(-$242, $316)
	Not valid

	Other expenditures
	$49 
(-$36, $134)
	$50 
(-$13, $113)
	$47 
(-$48, $141)
	$134 
(-$3, $272)

	Total expenditures
	$10,762 
($8,594, $12,930)***
	$5,409 
($4,075, $6,744)****
	$11,960 
($8,065, $15,844)***
	$6,864 
($4,237, $9,491)****

	Change in Expenditures
	
	Unadjusted Coefficient (95% CI)
	Adjusted Coefficient (95% CI)

	Office-based expenditures
	
	$527 
(-$64, $1,117)
	$182 
(-$501, $865)

	Outpatient hospital expenditures
	
	$502 
($132, $871)**
	$201 
(-$172, $574)

	ER expenditures
	
	$292 
(-$310, $895)
	$355 
(-$322, $1,033)

	Inpatient hospital expenditures
	
	$2,007 
($170, $3,844)*
	$1,538 
($30, $3,045)

	Dental expenditures 
	
	$101 
($29, $173)**
	$26 
(-$44, $96)

	Prescription drug expenditures
	
	$578 
($210, $946)**
	$583 
($205, $961)

	Home health expenditures
	
	$43 
(-$133, $220)
	Not valid

	Other expenditures
	
	$48 
($2, $95)*
	$42 
($3, $82)

	Total expenditures
	
	$4,317
 ($2,043, $6,591)***
	$3,368 
($819, $5,918)

	Unadjusted analyses: p-value not corrected for multiple comparisons; *p<0.05; **p<0.01; ***p<0.001
Adjusted analyses: p-value corrected for multiple comparisons; corrected p-value = 0.00171 (two-year utilization), 0.00244 (change in utilization), 0.00128 (two-year expenditures), 0.00213 (change in expenditures)





	Table 4-6: Unadjusted and Adjusted Differences in Healthcare Services Utilization and Expenditures by Provider Type: Participants who Received Care Consistent with the PCMH Compared to Participants with a Non-PCMH USC

	
	At Least One Year 
	Both Years 

	Two-Year Utilization
	Unadjusted IRR (95% CI)
	Adjusted IRR 
(95% CI)
	Unadjusted IRR 
(95% CI)
	Adjusted IRR 
(95% CI)

	Office-based visits
	0.96 (0.88, 1.05)
	1.02 (0.94, 1.11)
	0.93 (0.78, 1.09)
	1.02 (0.87, 1.18)

	Outpatient hospital visits
	0.94 (0.75, 1.17)
	1.00 (0.82, 1.23)
	0.88 (0.58, 1.34)
	1.13 (0.64, 2.00)

	ER visits
	0.93 (0.82, 1.05)
	1.07 (0.95, 1.21)
	0.85 (0.68, 1.07)
	1.00 (0.80, 1.25)

	Inpatient hospital discharges
	0.97 (0.83, 1.13)
	1.10 (0.94, 1.29)
	1.08 (0.82, 1.44)
	1.36 (1.02, 1.82)

	Inpatient hospital days
	0.97 (0.72, 1.31)
	1.09 (0.87, 1.37)
	1.50 (0.78, 2.89)
	1.50 (0.95, 2.37)

	Dental visits 
	1.01 (0.92, 1.10)
	1.01 (0.91, 1.13)
	0.99 (0.84, 1.17)
	0.93 (0.79, 1.10)

	Prescription drug fills
	0.93 (0.87, 0.99)*
	1.06 (0.99, 1.15)
	0.86 (0.76, 0.98)*
	1.03 (0.91, 1.17)

	Home health provider days
	0.66 (0.38, 1.13)
	2.20 (0.96, 5.05)
	0.59 (0.18, 1.90)
	1.36 (0.47, 3.95)

	Change in Utilization
	
	Unadjusted Coefficient (95% CI)
	Adjusted Coefficient (95% CI)

	Office-based visits
	
	-0.32 (-2.22, 1.59)
	0.66 (-1.27, 2.59)

	Outpatient hospital visits
	
	0.14 (-0.39, 0.67)
	0.38 (-0.17, 0.93)

	ER visits
	
	-0.07 (-0.16, 0.02)
	-0.02 (-0.11, 0.07)

	Inpatient hospital discharges
	
	-0.03 (-0.09, 0.04)
	0.00 (-0.05, 0.06)

	Inpatient hospital days
	
	0.38 (-0.95, 1.71)
	0.61 (-0.71, 1.92)

	Dental visits 
	
	-0.13 (-0.33, 0.08)
	-0.14 (-0.34, 0.06)

	Prescription drug fills
	
	-1.03 (-2.75, 0.70)
	-0.07 (-1.13, 0.99)

	Home health provider days
	
	-0.68 (-1.72, 0.36)
	-0.12 (-1.12, 0.88)

	Two-Year Expenditures
	Unadjusted Marginal Effects (95% CI)
	Adjusted Marginal Effects (95% CI)
	Unadjusted Marginal Effects (95% CI)
	Adjusted Marginal Effects (95% CI)

	Office-based expenditures
	$83 
(-$410, $576)
	$331 
(-$53, $714)
	-$153 
(-$1,018, $712)
	$66 
(-$696, $829)

	Outpatient hospital expenditures
	-$21 
(-$544, $503)
	$48 
(-$261, $356)
	-$488 
(-$1,063, $88)
	-$177 
(-$687, $333)

	ER expenditures
	$97 
(-$119, $313)
	$69 
(-$50, $188)
	$171 
(-$430, $771)
	$36 
(-$218, $290)

	Inpatient hospital expenditures
	$292 
(-$698, $1,282)
	$514 
(-$240, $1,267)
	$1,607 
(-$781, $3,994)
	$1,996 
($70, $3,922)

	Dental expenditures 
	$15 
(-$90, $119)
	$20 
(-$73, $114)
	-$107 
(-$268, $53)
	-$76 
(-$233, $81)

	Prescription drug expenditures
	-$192 
(-$705, $321)
	$604 
($108, $1,100)
	-$679 
(-$1,702, $345)
	$466 
(-$678, $1,610)

	Home health expenditures
	-$241 
(-$407, -$76)**
	Not valid
	-$281 
(-$556, -$7)*
	$482 
(-$470, $1,433)

	Other expenditures
	-$6 
(-$59, $46)
	$5 
(-$20, $31)
	-$25 
(-$92, $42)
	$40 
(-$64, $144)

	Total expenditures
	$25 
(-$1,672, $1,722)
	$1,873 
($638, $3,108)
	$49 
(-$3,531, $3,629)
	$1,951 
(-$346, $4,248)

	Change in Expenditures
	
	Unadjusted Coefficient (95% CI)
	Adjusted Coefficient (95% CI)

	Office-based expenditures
	
	-$51 
(-$467, $365)
	$164 
(-$206, $534)

	Outpatient hospital expenditures
	
	$9 
(-$385, $404)
	$13 
(-$391, $418)

	ER expenditures
	
	$220 
(-$387, $827)
	$249 
(-$344, $841)

	Inpatient hospital expenditures
	
	$542 
(-$1,274, $2,357)
	-$204 
(-$2,406, $1,997)

	Dental expenditures 
	
	-$94 
(-$171, -$17)*
	-$87 
(-$220, $47)

	Prescription drug expenditures
	
	-$6 
(-$424, $412)
	$229 
(-$209, $666)

	Home health expenditures
	
	-$63 
(-$241, $114)
	$12 
(-$164, $187)

	Other expenditures
	
	-$4 
(-$55, $47)
	-$1 
(-$52, $50)

	Total expenditures
	
	$366 
(-$1,827, $2,559)
	$1,261 
(-$807, $3,330)

	Unadjusted analyses: p-value not corrected for multiple comparisons; *p<0.05; **p<0.01; ***p<0.001
Adjusted analyses: p-value corrected for multiple comparisons; corrected p-value = 0.00171 (two-year utilization), 0.00244 (change in utilization), 0.00128 (two-year expenditures), 0.00213 (change in expenditures)




	Table 4-7: Two-Year Healthcare Services Expenditures by Provider Type and Payment Source

	
	Payment Source
	Provider Type
	P-value

	
	
	No USC
Mean (95% CI)
	Non-PCMH USC
Mean (95% CI)
	PCMH
Mean (95% CI)
	No USC vs. Non-PCMH USC 
	No USC vs. PCMH
	Non-PCMH USC vs. PCMH

	
Provider Type in at Least One Year

	Office-based expenditures
	Private 
	$912 
($516, $1,308)
	$2,336 
($2,168, $2,505)
	$2,757
($2,409, $3,105)
	0.000
	0.000
	0.041

	
	Medicare
	$80
($23, $136)
	$444
($367, $520)
	$310
($222, $398)
	0.000
	0.000
	0.018

	
	Medicaid/ other public
	$224
($81, $367)
	$485
($417, $554)
	$356
($271, $441)
	0.002
	0.104
	0.011

	
	Self-pay
	$323
($231, $415)
	$660
($599, $720)
	$586
($511, $661)
	0.000
	0.000
	0.131

	Outpatient hospital expenditures
	Private 
	$332
($174, $491)
	$1,249
($949, $1,549)
	$1,347
($979, $1,716)
	0.000
	0.000
	0.691

	
	Medicare
	$33
(-$2, $67)
	$137
($93, $180)
	$92
($36, $148)
	0.000
	0.072
	0.201

	
	Medicaid/ other public
	$26
($6, $45)
	$172
($95, $250)
	$125
($75, $175)
	0.000
	0.000
	0.311

	
	Self-pay
	$54
($24, $84)
	$120
($99, $141)
	$92
($65, $120)
	0.001
	0.069
	0.095

	ER expenditures
	Private 
	$250
($164, $336)
	$429
($370, $488)
	$601
($395, $807)
	0.001
	0.002
	0.105

	
	Medicare
	$9
($2, $17)
	$64
($51, $78)
	$40
($24, $56)
	0.000
	0.002
	0.018

	
	Medicaid/ other public
	$67
($34, $101)
	$110
($89, $131)
	$75
($44, $105)
	0.031
	0.746
	0.067

	
	Self-pay
	$90
($53, $128)
	$66
($54, $78)
	$50
($37, $64)
	0.228
	0.054
	0.096

	Inpatient hospital expenditures
	Private 
	$1,250
($106, $2,394)
	$2,413
($2,012, $2,813)
	$2,793
($2,093, $3,492)
	0.057
	0.022
	0.336

	
	Medicare
	$195
($27, $363)
	$621
($464, $778)
	$652
($398, $906)
	0.001
	0.003
	0.828

	
	Medicaid/ other public
	$286
($182, $391)
	$886
($651, $1,121)
	$709
($365, $1,053)
	0.000
	0.023
	0.386

	
	Self-pay
	$121
($33, $208)
	$142
($87, $198)
	$200
($15, $385)
	0.688
	0.457
	0.555

	Dental expenditures
	Private 
	$169
($106, $232)
	$345
($314, $376)
	$390
($335, $444)
	0.000
	0.000
	0.135

	
	Medicare
	$0
($0, $0)
	$6
(-$1, $12)
	$15
($1, $29)
	0.101
	0.039
	0.243

	
	Medicaid/ other public
	$15
($7, $23)
	$49
($35, $64)
	$47
($22, $73)
	0.000
	0.017
	0.894

	
	Self-pay
	$156
($102, $210)
	$333
($297, $369)
	$297
($244, $349)
	0.000
	0.000
	0.260

	Prescription drug expenditures
	Private 
	$315
($125, $505)
	$2,044
($1,872, $2,217)
	$2,301
($1,976, $2,625)
	0.000
	0.000
	0.155

	
	Medicare
	$153
($46, $260)
	$955
($801, $1,109)
	$630
($439, $821)
	0.000
	0.000
	0.004

	
	Medicaid/ other public
	$139
($84, $193)
	$768
($666, $869)
	$676
($498, $854)
	0.000
	0.000
	0.344

	
	Self-pay
	$275
($220, $329)
	$982
($910, $1,054)
	$950
($805, $1,095)
	0.000
	0.000
	0.692

	Home health expenditures
	Private 
	$7
(-$3, $17)
	$35
($21, $49)
	$44
($2, $86)
	0.001
	0.092
	0.693

	
	Medicare
	$87
(-$40, $215)
	$83
($46, $120)
	$38
($0, $76)
	0.947
	0.466
	0.115

	
	Medicaid/ other public
	$95
(-$2, $191)
	$322
($193, $451)
	$126
($38, $213)
	0.005
	0.646
	0.007

	
	Self-pay
	$1
(-$1, $3)
	$13
($2, $24)
	$4
($1, $8)
	0.043
	0.142
	0.144

	Other expenditures
	Private 
	$5
($0, $11)
	$36
($21, $50)
	$39
($5, $72)
	0.000
	0.055
	0.880

	
	Medicare
	$1
(-$1, $2)
	$5
($3, $8)
	$9
($1, $17)
	0.001
	0.049
	0.416

	
	Medicaid/ other public
	$33
(-$29, $95)
	$31
($21, $41)
	$20
($10, $29)
	0.945
	0.671
	0.089

	
	Self-pay
	$23
($5, $40)
	$45
($26, $63)
	$44
($19, $69)
	0.096
	0.183
	0.953

	Total expenditures
	Private 
	$3,260
($1,657, $4,863)
	$8,922
($8,173, $9,672)
	$10,316
($9,170, $11,463)
	0.000
	0.000
	0.044

	
	Medicare
	$557
($256, $859)
	$2,314
($1,981, $2,648)
	$1,786
($1,365, $2,207)
	0.000
	0.000
	0.038

	
	Medicaid/ other public
	$889
($612, $1,166)
	$2,835
($2,467, $3,203)
	$2,139
($1,608, $2,671)
	0.000
	0.000
	0.023

	
	Self-pay
	$1,081
($913, $1,249)
	$2,453
($2,302, $2,604)
	$2,308
($2,038, $2,579)
	0.000
	0.000
	0.351

	
Provider Type in Both Years

	Office-based expenditures
	Private 
	$912
($516, $1,308)
	$2,579
($2,376, $2,783)
	$2,757
($2103, $3,411)
	0.000
	0.000
	0.620

	
	Medicare
	$80
($23, $136)
	$503
($408, $599)
	$342
($117, $566)
	0.000
	0.026
	0.186

	
	Medicaid/ other public
	$224
($81, $367)
	$520
($438, $602)
	$437
($226, $648)
	0.001
	0.103
	0.450

	
	Self-pay
	$323
($231, $415)
	$697
($626, $769)
	$611
($454, $767)
	0.000
	0.002
	0.317

	Outpatient hospital expenditures
	Private 
	$332
($174, $491)
	$1,423
($1,055, $1,791)
	$1,035
($628, $1,443)
	0.000
	0.002
	0.169

	
	Medicare
	$33
(-$2, $67)
	$152
($100, $204)
	$58
(-$14, $130)
	0.000
	0.529
	0.037

	
	Medicaid/ other public
	$26
($6, $45)
	$144
($114, $174)
	$169
($76, $262)
	0.000
	0.004
	0.585

	
	Self-pay
	$54
($24, $84)
	$134
($109, $158)
	$103
($35, $170)
	0.000
	0.197
	0.374

	ER expenditures
	Private 
	$250
($164, $336)
	$422
($355, $490)
	$724
($118, $1,329)
	0.004
	0.131
	0.329

	
	Medicare
	$9
($2, $17)
	$66
($51, $82)
	$20
($3, $38)
	0.000
	0.231
	0.000

	
	Medicaid/ other public
	$67
($34, $101)
	$105
($81, $129)
	$51
($21, $81)
	0.070
	0.484
	0.004

	
	Self-pay
	$90
($53, $128)
	$59
($47, $71)
	$29
($14, $44)
	0.124
	0.003
	0.001

	Inpatient hospital expenditures
	Private 
	$1,250
($106, $2,394)
	$2,446
($2,002, $2,890)
	$3,251
($1817, $4,685)
	0.053
	0.033
	0.300

	
	Medicare
	$195
($27, $363)
	$674
($498, $850)
	$1,037
($93, $1,981)
	0.000
	0.078
	0.457

	
	Medicaid/ other public
	$286
($182, $391)
	$778
($520, $1,037)
	$819
($183, $1,455)
	0.000
	0.106
	0.906

	
	Self-pay
	$121
($33, $208)
	$146
($79, $213)
	$543
(-$278, $1,365)
	0.658
	0.318
	0.343

	Dental expenditures
	Private 
	$169
($106, $232)
	$367
($331, $403)
	$351
($258, $443)
	0.000
	0.001
	0.737

	
	Medicare
	$0 
($0, $0)
	$7
(-$2, $15)
	$0
($0, $1)
	0.121
	0.319
	0.137

	
	Medicaid/ other public
	$15
($7, $23)
	$54
($37, $71)
	$35
($11, $60)
	0.000
	0.118
	0.212

	
	Self-pay
	$156
($102, $210)
	$338
($298, $378)
	$272
($173, $372)
	0.000
	0.037
	0.224

	Prescription drug expenditures
	Private 
	$315
($125, $505)
	$2,330
($2,121, $2,538)
	$2,261
($1,676, $2,847)
	0.000
	0.000
	0.827

	
	Medicare
	$153
($46, $260)
	$1,078
($887, $1,269)
	$446
($68, $824)
	0.000
	0.135
	0.003

	
	Medicaid/ other public
	$139
($84, $193)
	$825
($707, $942)
	$917
($527, $1,307)
	0.000
	0.000
	0.630

	
	Self-pay
	$275
($220, $329)
	$1,060
($973, $1,147)
	$990
($740, $1,240)
	0.000
	0.000
	0.585

	Home health expenditures
	Private 
	$7
(-$3, $17)
	$40
($23, $57)
	$63
(-$20, $145)
	0.001
	0.191
	0.594

	
	Medicare
	$87
(-$40, $215)
	$83
($44, $121)
	$0
($0, $0)
	0.944
	0.178
	0.000

	
	Medicaid/ other public
	$95
(-$2, $191)
	$370
($214, $527)
	$162
(-$34, $357)
	0.003
	0.570
	0.104

	
	Self-pay
	$1
(-$1, $3)
	$16
($2, $30)
	$3
(-$1, $7)
	0.040
	0.419
	0.085

	Other expenditures
	Private 
	$5
($0, $11)
	$39
($22, $57)
	$42
($8, $77)
	0.000
	0.040
	0.871

	
	Medicare
	$1
(-$1, $2)
	$6
($3, $9)
	$16
(-$10, $41)
	0.001
	0.248
	0.468

	
	Medicaid/ other public
	$33
(-$29, $95)
	$36
($23, $48)
	$9
($2, $15)
	0.931
	0.441
	0.000

	
	Self-pay
	$23
($5, $40)
	$52
($29, $74)
	$41
($2, $81)
	0.051
	0.397
	0.658

	Total expenditures
	Private 
	$3,260
($1,657, $4,863)
	$9,685
($8,803, $10,567)
	$10,535
($8272, $12,797)
	0.000
	0.000
	0.491

	
	Medicare
	$557
($256, $859)
	$2,568
($2,180, $2,956)
	$1,919
($721, $3,118)
	0.000
	0.028
	0.312

	
	Medicaid/ other public
	$889
($612, $1,166)
	$2,844
($2,440, $3,249)
	$2,604
($1600, $3,609)
	0.000
	0.002
	0.637

	
	Self-pay
	$1,081
($913, $1,249)
	$2,601
($2,423, $2,779)
	$2,690 
($1803, $3,576)
	0.000
	0.001
	0.845





CHAPTER 5
CONCLUSION
A surveillance study was conducted on nationally representative samples of non-elderly adults in the US to examine: 1) the association between mental illness and receipt of care consistent with the patient-centered medical home (PCMH); 2) the associations between receipt of care consistent with the PCMH and preventive care and healthcare quality for non-elderly adults with mental illness; and 3) the associations between receipt of care consistent with the PCMH and healthcare services utilization and cost for non-elderly adults with mental illness. To our knowledge, this is the first study to assess these relationships for nationally representative samples of non-elderly adults in the US. 
Small percentages of non-elderly adults with mental illness were found to receive care consistent with the PCMH. While they were more likely to receive care with some PCMH attributes, non-elderly adults with mental illness did not have significantly different odds of receiving care consistent with the PCMH than participants without mental illness. These findings suggest that, if the PCMH model offers benefits to this population, there could be opportunities to improve the quality of care and outcomes for non-elderly adults with mental illness by ensuring that they receive care with all PCMH attributes. However, in other analyses, receipt of care consistent with the PCMH was not found to be significantly associated with most preventive care or healthcare quality measures, lower healthcare services utilization or expenditures, or annual changes in utilization or expenditures compared to having a non-PCMH usual source of care. These findings raise concerns about the value of the PCMH for non-elderly adults with mental illness and indicate that alternative models of primary care may be needed to improve outcomes for this population.
Study methodology and limitations could have impacted the results that were found. Small sample sizes limited the measures that were examined and may have prevented some findings from reaching statistical significance. As with other observational studies, it was not possible to fully control for underlying differences between groups in the analyses that were conducted. As such, the findings could be explained by underlying differences between participants with each provider type. Additional studies using experimental and quasi-experimental designs are needed to validate the results of this study. Additional studies are also needed to validate a PCMH definition with MEPS data for research purposes. Finally, additional studies should be conducted to assess the impact of individual PCMH attributes, the relationship between the PCMH and additional health-related measures (e.g., mortality, quality of life, functional status), the cost-effectiveness of the PCMH, and the impact of the PCMH model for children and elderly adults with mental illness.  
This study provides needed empirical evidence on the potential of the PCMH model to impact preventive care, healthcare quality, healthcare services utilization, and costs for non-elderly adults with mental illness. The findings raise concerns about the value of the PCMH model for non-elderly adults with mental illness. Providers, policymakers, and payers should consider shifting the substantial attention that has been placed on promoting the PCMH toward quality improvement strategies and delivery system reforms that have been shown to have benefits for this population. 
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