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Abstract

Objective:  This study examines the relationship between the availability and type of mental health outpatient services provided by forty publicly-funded Community Service Boards (CSB) and the use of outpatient and inpatient mental health treatment among Medicaid recipients.   Methods: Data were obtained on all Medicaid recipients, ages 18 to 64 years, from the Medicaid Claims Database for the Commonwealth of Virginia over a three-year period. Medicaid recipients who had a mental disorder diagnosis documented by ICD code and who had received at least one community mental health service within the 3-year period were included in the sample. A multivariate regression model was used for the analyses.  Results: The final sample included 11,107 individuals of whom 27% had a schizophrenic disorders and 32% had affective psychoses, with fewer than 1% of those with these disorders documented as having co-occurring alcohol or drug abuse disorders. Of the sample, 60% were White, 37% Black, less than 1% were Asian or American Indian with an average age of 40 years (SD=13.1). In this sample, the availability of outpatient mental health services, but not the type of services available, was found to be associated with higher Medicaid recipients use of these services. Greater use of outpatient mental health services, but not greater variety of services available, was associated with fewer inpatient hospital days for mental health treatment.  Conclusions. Virginia’s CSBs provide a range of outpatient mental health services.  Many of these services are designed to enable individuals to remain in their community rather than undergo the disruption of being hospitalized. The availability of outpatient community-based mental health services appears to be important in reducing the need for inpatient hospitalization for mental illness. There is a need for more research to determine why the variety of services provided by the CSBs was not related to either use of outpatient or inpatient services. Is it that any type of outpatient treatment is better than nothing or would different measures of variety produce more significant results? At present, the results of this study suggests that it is the quantity rather than the variety of outpatient services available that influence use of both outpatient mental health services and inpatient hospital treatment services for mental illness. 

Introduction

In Virginia, Community Service Boards (CSBs) serve as a single point of entry into publicly-funded mental health, mental retardation, and substance abuse services.  CSBs are part of a move toward an integrated system of care, which focuses on establishing community services and making more efficient and effective use of state facilities. The goal is for patients to be initially evaluated and referred to the mental health facilities by staff from CSBs, which provide services 24-hours per day, seven days per week.  Begun in 1968, today there are forty CSBs throughout Virginia offering varying combinations of nine core services: emergency, local inpatient care, outpatient care, case management, day support, employment, residential, prevention and early intervention, and limited other services.
  These services are intended to reduce the need for and utilization of more intensive and costly inpatient mental health treatment.
While the type and quantity of services at each CSB vary significantly, how this variation influences the health of the population is unclear.  We expect that a greater quantity and variety of outpatient services will increase the number of outpatient service visits and reduce hospitalization rates.  Using a multivariate regression approach, we examine what factors increase the use of outpatient services, as well as how the use of outpatient mental health services affects inpatient days among Medicaid recipients with a mental health diagnosis. Understanding how availability of outpatient mental health services affects hospitalization rates has important implications for health, as well as for the state’s budget.
Literature
Intensity of treatment, severity of mental illness, and community characteristics all play a role in mental health outcomes.  There is a large body of literature looking at the extent that outpatient and community-based mental health services can offset total medical utilization.  Mumford et al. (1998) conduct a meta-analysis of the literature and find that the results are mixed, with 85 percent of the studies finding a decrease in medical utilization associated with psychotherapy.  In disputing the benefits of mental health services, Sturm (2001) argues that while off-sets may occur in specific clinical interventions, when extrapolating to the general population cost off-sets disappear.  The effects are generally diluted and, for underserved populations, more mental health services often results in greater overall medical utilization.  These studies, however, generally focus on aggregate medical utilization, not utilization of medical care specifically related to mental health as in the current study.  Nonetheless, they do suggest the use of psychotherapy may affect subsequent use of health care, including mental health care.

Some studies have specifically linked community mental health services with hospital admissions. Shaffer et al. (1978) focused on two counties over a ten-year period and concluded that the introduction of enhanced community services reduced state hospital admissions. Several international studies have also focused on the substitution between inpatient and outpatient care for mental illness and found significant advantages to outpatient care.  Pirkola et al. (2009) use small area analysis and find that the prominence of outpatient services relative to inpatient services is associated with lower suicide rates in Finland.  Madianos and Economou (1999) find that community services in two Athens areas, including medical monitoring, domiciliary care, outreach, and day care, are effective at reducing the number of days of hospitalization.  Hyun et al. (2008) find that community services in Slovakia do not affect the probability of hospitalization, but do decrease the probability of 30-day re-hospitalization and the length of the hospital stay.  These studies suggest that an increase in the availability of outpatient services at CSBs in Virginia would provide a substitute for hospitalization. 

Not only does the availability of outpatient services matter, but the intensity of outpatient care also appears to matter.  A randomized controlled experiment in North Carolina found that outpatient commitment, complemented by intensive treatment, improved health outcomes (Swartz et al. 2001).  Individuals who underwent sustained outpatient commitment beyond the initial court order had 57 percent fewer readmissions and averaged 20 fewer hospital days than individuals without outpatient commitment (Swartz et al. 1999). The results were even stronger for individuals with non-affective psychotic disorders, or psychosis not related to emotions or moods such as schizophrenia and delusional disorders.  Extended outpatient treatment is also associated with fewer arrests and patients who were less likely to be violent or victimized.  Although the present study does not focus on outpatient commitment, which is rarely used in Virginia, we do look at both the availability and variety of outpatient services in the community to predict hospital days and admission rates. 

Not all studies have found that additional outpatient mental health treatment reduces inpatient mental health treatment. Kolbasovsky et al. (2007) used administrative data to predict future demand for medical services.  They find that more mental health hospital visits, longer hospital stays, and more outpatient service visits were associated with a higher probability of readmission.  While their study does control for a person’s diagnosis, the study does not control for the severity of a person’s mental illness.  Thus, a less healthy individual may well need more outpatient and inpatient care.  To avoid biased results due to a person’s health status influencing both initial care and subsequent readmission, Figueroa et al. (2004) employ an instrumental variables (IV) approach to control for the severity of illness affecting both inpatient and outpatient care. They find that longer expected inpatient stays did significantly reduce readmission rates.   

In addition to medical care, community characteristics, such as socio-economic status, are also correlated with hospitalization of the mentally ill (Turner 1993). Two recent studies have focused on estimating county-level estimates of the mental health workforce and its relationship with mental health needs.  Konrad et al. (2009) estimate the need for mental health workers by applying national mental illness estimates to county-level characteristics.  They find a significant variation in need for mental health professionals based on demographic and geographic characteristics.  Ellis et al. (2009) examines variables that correlate with the supply of mental health professionals and find a higher ratio of professionals in high-income, urban, high-population counties.  In order to account for the influence of these characteristics, our study controls for a variety of community and individual characteristics when predicting hospital admissions, including poverty, per capital income, and population density levels in the community as well as an individual’s sex, age, and race.
Even if outpatient treatment does reduce subsequent hospitalization, it is unclear whether the fiscal benefit of reduced hospitalizations are sufficient to outweigh the cost of expanding outpatient services offered to a community.  The quantity of services available may in itself increase utilization of outpatient services. Analyses of small area variations reveal that increasing the quantity of medical services available results in higher use of those services, without necessarily improving outcomes (Wennberg 1982).  On the other hand, increased effectiveness of outpatient services can reduce costs to the state beyond hospitalization, such as through reduced burden on the criminal justice system. 
There are a number of ways to compare costs and benefits of a program. A cost-benefit analysis monetizes all the costs and benefits of a program or service. A cost-effectiveness analysis compares the costs of programs with similar outcomes and is preferable when outcomes can be compared because it does not require estimation of the expected benefits of alternative programs. Weisbrod (1980) conducted a cost-benefit analysis of outpatient mental health services, comparing the costs of direct treatment, indirect treatment (social services, private medical providers, etc.), law enforcement costs, maintenance costs and family burden, with the benefits, including increased earnings, labor market behavior, and improved decision-making. Among the difficulties of a cost-benefit analysis is monetizing the benefits or value of successful outpatient treatment in a way that allows for meaningful comparisons across programs. 

An alternative method of comparing programs is a cost-effectiveness analysis, where the cost is valued in dollars and the outcome in physical units. The advantage of this approach is that it avoids the need to monetarize the benefits of a program or service. Mihalopoulos et al. (1999) conducts a cost-effectiveness analysis, where they calculate the cost of achieving a given outcome at the individual level. To conduct this analysis, the researchers tracked participants of an early psychosis prevention and intervention program for 12 months and find that the reduction in inpatient costs outweighs the substantial increase in the cost of the outpatient community program (Mihalopoulos et al. 1999).  Although individual-level analysis provides the most detail, program-level analysis offers an alternative unit of analysis for a cost-benefit analysis.  Dickey et al. (1997) look at the cost-effectiveness of Massachusetts’s community mental health services at both an individual-level and a program-level. They find that program-level cost effectiveness ratios did not differ by region, but individual-level cost effectiveness measures were significant and higher than the program-level estimates. Virginia has the advantage in program-level analysis since it has 40 regions with considerable variation among them. Although we do not have sufficient cost data to estimate the cost-effectiveness of different CSBs, we provide a summary of Medicaid cost data and outline how a more comprehensive cost-effectiveness analysis could be carried out.
Methodology
To understand the relationship between the availability and variety of outpatient mental health services and the use of inpatient services, we estimate two basic regression models.  First, we estimate the factors that contribute to outpatient service visits, including the availability and variety of outpatient CSB services in a region.  Second, we analyze whether the use of outpatient services by an individual, as well as the availability and variety of outpatient services in the region, are correlated with the individual’s time spent hospitalized.
Estimating the use of mental health services is complicated by the fact that a person’s health status influences both inpatient and outpatient service visits.  A person who has a relatively more severe illness may have more inpatient and outpatient service visits. We control for the severity of illness by including both individual-specific characteristics and community characteristics. Individual characteristics include age, race, sex and whether the individual has a serious mental illness, defined as two or more diagnoses for a schizophrenic or affective disorder (diagnoses 295 and 296).  Race and sex are both dummy variables, while age is a continuous variable.  Community characteristics include per capita income and density, which control for the socioeconomic status of the population in the CSB region.  
The Medicaid Claims Database obtained for this study consists of all Medicaid recipients, age 18 through 64 years old, who had a mental disorder diagnosis (ICD-9 codes 290-319) between July 1, 2005 and June 30, 2008 (Virginia FY2006 to FY2008).  There are two samples selected from the database. One consists of 11,107 individuals who were 1) in the Medicaid database, 2) had a consistent reference number for the same visit, 3) had a complete year of data following the first CSB visit, 4) had at least nine months of Medicaid coverage during the year, and 5) were hospitalized for less than six months. From these individuals, the second sample includes only those individuals with at least two ICD-9 diagnoses of schizophrenic disorders (diagnosis 295) or affective psychoses (diagnosis 296), which we define as a serious mental illness (n=6,324).
The sample (Table 1) consists of 59 percent females, 60 percent white, and 37 percent black/African American.  Of the two seriously mentally ill categories, 27 percent had at least two diagnoses of schizophrenic disorders (diagnosis 295) and 32 percent had at least two diagnoses of affective psychoses (diagnosis 296).  The mean age is 40. The mean number of nights in a hospital was 9 nights per year and on average the length of each visit was 3 nights. The average number of CSBs outpatient service visits during the year following the index CSB visit was 6.  Approximately 17 percent of individuals received intense CSB treatment, defined as individuals who averaged at least 2 CSB visits per month.
 

Among individuals with a serious mental illness, 58 percent were female, 58 percent were white, and 39 percent were black/ African American. Of this sub-sample, 24 percent had an average of at least 2 CSB visits per month. The average inpatient stay among this group was 12 days. Using a t-test to compare the means of the two populations, we found that race and age were statistically different, with the SMI population more likely to be non-white and older. Sex was not statistically different between the two groups and both populations came from communities with similar per capita income. 

Table 1. Characteristic of Average Medicaid Client with less than 6 months inpatient

	
	Full Sample
	SMI

	
	Count
	Percent
	Count
	Percent

	Sample size
	11,107
	
	6,324
	

	Race: white=1
	6,678
	60%
	3,683
	58%

	          black=2
	4,125
	37%
	2,478
	39%

	          other=3
	304
	3%
	12
	0.2%

	Female 
	6,589
	59%
	3,679
	58%

	Male
	4,524
	41%
	2,647
	42%

	diag_295: schizophrenic disorders
	2,949
	27%
	2,976
	47%

	diag_296: affective psychoses
	3,540
	32%
	3,580
	57%

	diag_295 or 296 & diag_303, 304, or 305: SMI & alcohol or drug diagnosis
	129
	0.01%
	119
	2%

	Intensity: average of 2 or more CSB visits per month
	1,858
	17%
	1,492
	24%

	
	Mean
	St. dev.
	Mean
	St. dev.

	Age
	40
	13.1
	42
	12.2

	Average number of inpatient days  
	9
	30.0
	12
	34.0

	Average CSB outpatient service visits
	6
	5.4
	5
	1.6

	Average length of inpatient visit
	3
	8.1
	4
	8.7


Virginia’s forty CSBs vary in their per capita budget (pc budget), number of Medicaid procedures (cpt codes) billed to Medicaid
, service available (service index), and per capita clients (pc clients).  The two measures of services offered by CSBs, the service index and the cpt codes, come from two different sources.  The service index is a survey of seventeen crisis intervention services available at each CSB.
 Alternatively, the cpt codes variable is derived from the Medicaid database and represents the different CPT codes, or current procedural terminology, that Medicaid has been billed for by CSBs. 
Table 2. CSB Characteristics

	
	Mean
	St. Dev.

	Population
	190,948
	170,905 

	Per capita CSB budget
	$133 
	$69 

	CPT codes 
	16
	2 

	Service index
	9
	3 

	Clients Per 100K population
	1,684
	114 

	Average CSB outpatient service visits
	5
	1.5

	Serious mental illness (percent of clients)
	53%
	11.8%


On average, CSBs billed 16 different CPT codes to Medicaid and provided 9 emergency services. The average per capita CSB budget was $133. Goochland-Powhatan CSB had the highest per capita budget at $446, while Northwestern CSB had the lowest at $56. The CSBs serving the larger areas, such as Blue Ridge Behavioral Healthcare, Hampton-Newport News CSB, and Virginia Beach Department of Human Services, tended to offer a wider variety of CPT codes (20, 17, and 18, respectively).  The survey-based emergency service index ranged from 2 services and 5 limited services in Dickenson CSB to 13 services and an additional 3 limited services at Hampton-Newport News CSB. 
Results

Outpatient Services

In order to understand the factors that influence outpatient services, we analyze whether an individual who lives in an area with greater availability and variety of services is more likely to obtain CSB services, even after controlling for personal characteristics. Thus, in the model, we expect that the average number of CSB outpatient service visits in a region (avg. CSB visits in region), per capita clients (pc clients) and the per capita budget (CSB pc budget), which represent the availability of services, to be correlated with the number of outpatient service visits that an individual receives. Furthermore, we expect that the variety of services available at a CSB, proxied by the number of codes billed to Medicaid (CPT codes) and the number of emergency services available (service index), to increase the likelihood that an individual will obtain more CSB services.
The empirical estimation supports the hypothesis that the availability of services increases the number of outpatient mental health visits that an individual receives. The variety of services available in a region, however, does not appear to significantly influence the number of CSB visits. Two of the proxies for availability of services, average number of CSB outpatient service visits in a region (avg. CSB visits in region) and the per capita budget (CSB pc budget), both suggest a positive relationship between availability and actual use by an individual (Table 3). The average number of visits that Medicaid recipients living in the region receive is strongly correlated with the probability that an individual will use more outpatient services for both the full sample and in the SMI sample. CSB budget per capita is also positively correlated for both population groups. However, the per capita number of clients (pc clients) is not correlated with outpatient CSB services for the full sample and has a negative correlation for the SMI sample. We also control for the type of CSB, which indicates whether it is an administrative CSB (= 0) or a service/operational CSB (=1), which is correlated at the 10 percent confidence level, suggesting that clients using an operational CSB have more outpatient service visits. 

Alternatively, the proxy variables used to capture the variety of mental health services available do not significantly affect the use of outpatient services. The CPT codes available (CPT), which captures the variety of services that are billed to Medicaid, is not correlated with CSB outpatient service visits.  A count of emergency services available based on a survey of emergency services available at each CSB (service index) is also uncorrelated with the use of outpatient services. We also looked at each of the seventeen services as separate dummy variables and found that while some were significant, jointly they did not significantly improve the fit of the model. The lack of correlation suggests that with the variety of services available in a region does not affect the use of CSB services.

Among both population groups, lower per capita income in a region increases the number of CSB outpatient service visits among the SMI population. Being male increases the number of outpatient service visits as does being white. Days spent in the community (not hospitalized) is also included to control for the amount of time that an individual could potentially have obtained outpatient services. As expected, the days in community is positively correlated with the number of CSB visits.

In sum, for the full sample (Eq. (1)) the characteristics explain nearly 40 percent of the variation in outpatient care observed across Virginia, with an R-squared of 0.39 and for the subsample of individuals with a serious mental illness (Eq. (2)), the explanatory variables explain just over half of the variation among regions, with an R-squared of 0.54. The explanatory power suggests that many of the important characteristics of an individual and region are included in the regressions, but there are also some additional characteristics that have been omitted. 
Table 3. Outpatient Service Visits

	
	Eq. (1) Outpatient service visits
	Eq. (2) Outpatient service visits & SMI

	avg. outpatient visits in region
	0.633***
	0.531***

	
	(0.148)
	(0.128)

	CPT codes
	0.006
	0.056

	
	(0.060)
	(0.058)

	service index
	-0.004
	-0.031

	
	(0.030)
	(0.029)

	pc clients
	-14.779
	-35.400**

	
	(12.618)
	(14.470)

	type csb
	0.468*
	0.456*

	
	(0.232)
	(0.269)

	CSB pc budget
	0.005**
	0.006***

	
	(0.002)
	(0.002)

	pc income
	-0.000
	-0.001***

	
	(0.000)
	(0.000)

	Density
	0.601
	0.616

	
	(0.491)
	(0.429)

	Sex (male = 0 female = 1)
	-0.317***
	-0.208

	
	(0.105)
	(0.133)

	race = black
	-0.270***
	-0.182**

	
	(0.079)
	(0.085)

	race = other
	-0.520***
	-0.122

	
	(0.170)
	(0.228)

	Age
	0.004
	0.021***

	
	(0.006)
	(0.006)

	diagnosis 295
	0.505***
	0.595***

	
	(0.031)
	(0.042)

	diagnosis 296
	0.465***
	0.559***

	
	(0.033)
	(0.047)

	days in community
	0.023***
	0.030***

	
	(0.003)
	(0.004)

	Constant
	-8.292***
	-11.477***

	
	(1.589)
	(1.867)

	Observations
	11107
	6324

	R-squared
	0.388
	0.539


* significant at 10%; ** significant at 5%; *** significant at 1%
Standard errors in brackets. Sample includes individuals with less than six months of inpatient care in the year. 
Inpatient Care

The next step is to examine how outpatient CSB services affect the number of days that individuals with a mental illness spend hospitalized in a given year. Graph 1, which shows the relationship between an individual’s CSB visits and number of inpatient days, suggests a possible negative relationship between CSB visits and inpatient days. To obtain a better understanding of the influence that outpatient service visits have on inpatient days, we need to control for additional regional and individual characteristics that could affect the quantity of medical care received. Among the control variables included are age, race, sex, and, whether there were two or more diagnoses for a serious mental illness (diagnosis 295 or 296). Regional control variables include per capita income and density. We also control for the cost of inpatient services.

Graph 1.
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The results are consistent with more CSB mental health outpatient service visits reducing inpatient hospitalization (Table 4).  The significant negative correlation between inpatient and outpatient service visits for both the full sample and the SMI sample suggests outpatient service visits do reduce inpatient days.  However, the availability of outpatient services, measured by the average outpatient services, per capita budget and per capita clients, does not appear to influence inpatient days.  All three variables were insignificant for both population samples at the 5 percent confidence level. The variety of services, proxied by service index and CPT codes, is also insignificant. 

The cost of inpatient days also significantly reduces hospitalization days.  An increase of $100 in hospital costs reduces hospital days by 1.21 and 1.61 days among those with a serious mental illness.  Males and younger individuals also were more likely to have more hospitalization. Race, however, did not factor into the likelihood of hospitalization. Finally, having a serious mental illness significantly increased the days in the hospital. 

Overall, the explanatory variables included in the regression for inpatient days have less explanatory power than for outpatient service visits.  The explanatory power for hospital days is only 13 percent and for hospital admission is 20 percent, suggesting that additional variables not included in the regression that explain inpatient days.

Combined with the analysis of factors influencing outpatient service visits, the results suggests that availability of services influences the use of inpatient services through the use of outpatient services. An increased availability of services increased outpatient service visits, which in turn reduced the days spent in the hospital. This result held even after controlling for a variety of individual and regional characteristics.

Table 4. Inpatient Visits

	
	Eq. (3) Inpatient days
	Eq. (4) Inpatient days & SMI

	CSB outpatient service visits
	-0.966***
	-2.002***

	
	(0.239)
	(0.346)

	avg. outpatient service visits in region
	-1.609
	-1.682

	
	(1.096)
	(1.162)

	CPT codes
	0.376
	0.779

	
	(0.662)
	(0.794)

	service index
	0.288
	0.314

	
	(0.484)
	(0.590)

	pc clients
	-142.751
	-300.946*

	
	(135.813)
	(164.828)

	type csb
	-0.622
	0.236

	
	(4.078)
	(5.309)

	CSB pc budget
	-0.017
	-0.031

	
	(0.045)
	(0.052)

	pc income
	0.007*
	0.008*

	
	(0.004)
	(0.004)

	density
	-1.531
	-0.575

	
	(4.888)
	(6.142)

	Sex (male = 0 female = 1)
	-2.332***
	-1.912**

	
	(0.586)
	(0.765)

	race = black
	-1.396
	-1.720

	
	(1.156)
	(1.432)

	race = other
	-2.911
	0.496

	
	(2.021)
	(2.804)

	age
	-0.096***
	-0.078**

	
	(0.029)
	(0.036)

	diagnosis 295
	1.465***
	2.235***

	
	(0.321)
	(0.370)

	diagnosis 296
	1.275***
	1.948***

	
	(0.262)
	(0.320)

	cost inpatient (per $100)
	-1.207***
	-1.607***

	
	(0.251)
	(0.297)

	Constant
	22.759**
	23.447**

	
	(8.492)
	(10.976)

	Observations
	11107
	6324

	R-squared
	0.134
	0.198


* significant at 10%; ** significant at 5%; *** significant at 1%
Standard errors in brackets. Sample includes individuals with less than six months of inpatient care in the year. 
To further isolate the effects of outpatient service visits on inpatient days we also look at those individuals that had at least one inpatient day. As Graph 1 demonstrates, there are a large number of individuals who had no inpatient days. While some of these individual may have avoided hospitalization due to the availability of outpatient services, others are likely not sufficiently ill to be hospitalized, regardless of the availability of outpatient services. The result is to potentially over represent the importance of outpatient services, in which the results suggest that outpatient services had a larger role than they actually did. 

To isolate the relationship between outpatient service visits and days spent in the hospital we estimate the model from Table 4, but limit our sample to individuals who spent at least one night in the hospital for a mental health diagnosis during the one-year period following their first CSB visits. This reduced sample includes 1,670 individuals from the full sample and 1,179 individuals from the SMI subsample. The advantage of this approach is that limiting the sample increases our ability to isolate the relationship between inpatient and outpatient care by eliminating individuals who were not sufficiently ill have been hospitalized regardless of availability of outpatient services. One disadvantages of this approach is that is excludes individuals who were kept out of the hospital due to the availability of outpatient care, thus potentially under representing the importance of outpatient service visits. 

The results, presented in Table 5, reveal that among the individuals with diagnosed with a SMI who spent at least one day hospitalized, CSB outpatient service visits significantly reduce inpatient days. However, CSB visits were not significant among the full sample. In addition, having fewer per capita clients at the local CSB increased inpatient days as did a lower CSB budget, suggesting the availability of outpatient services did influence inpatient days.

Table 5. Inpatient visits with at least One Inpatient Day

	
	Eq. (5) Inpatient days > 0
	Eq. (6) Inpatient days > 0 & SMI

	CSB outpatient service visits
	-0.693
	-1.385**

	
	(0.469)
	(0.618)

	avg. outpatient service visits in region
	0.438
	0.310

	
	(2.275)
	(2.313)

	CPT codes
	3.094
	4.027*

	
	(1.838)
	(2.015)

	service index
	-1.193
	-0.844

	
	(0.924)
	(1.125)

	pc clients
	-854.115**
	-974.569**

	
	(319.519)
	(386.387)

	type csb
	-17.754
	-15.491

	
	(12.339)
	(14.127)

	CSB pc budget
	-0.199**
	-0.220**

	
	(0.092)
	(0.101)

	pc income
	0.000
	0.001

	
	(0.006)
	(0.006)

	density
	-2.583
	-2.022

	
	(8.626)
	(8.482)

	Sex (male = 0 female = 1)
	-6.268**
	-3.020

	
	(2.426)
	(3.004)

	race = black
	-2.846
	-3.518

	
	(2.978)
	(3.585)

	race = other
	-15.375***
	-6.052

	
	(4.554)
	(4.356)

	age
	-0.021
	0.046

	
	(0.092)
	(0.132)

	diagnosis 295
	0.705**
	0.709*

	
	(0.302)
	(0.407)

	diagnosis 296
	0.401
	0.293

	
	(0.350)
	(0.450)

	cost inpatient (per $100)
	-4.837***
	-5.139***

	
	(0.718)
	(0.753)

	Constant
	100.021***
	86.255***

	
	(24.630)
	(25.728)

	Observations
	1670
	1179

	R-squared
	0.187
	0.214


* significant at 10%; ** significant at 5%; *** significant at 1%
Standard errors in brackets. Sample includes individuals with less than six months of inpatient care in the year. 
In sum, the evidence is consistent with CSB outpatient services playing a key role in reducing the use of hospitals to treat mental illness. Specifically, increasing the availability of CSB services results in more outpatient service visits. The results further suggest that it is the availability of services, particularly the availability of repeat visits (proxied by the average number of visits by Medicaid recipients), which has the largest effect on the likelihood that an individual will have more outpatient service visits. More CSB outpatient service visits in turn reduce the number of days spent in the hospital. 

Costs

While increasing outpatient services appears to benefit Medicaid recipients by allowing them to stay in the community while being treated, it remains to be determined whether outpatient services also reduce the cost to the state.  It may be that increasing services simply attracts more consumers, thereby eliminating any potential cost savings from making outpatient services more readily available.  On the other hand, the state has the potential to save a significant amount of money from reducing inpatient stays and reducing the use of the criminal justice system by those who would be better served obtaining mental health care.  A cost-effectiveness analysis provides a way to measure the effectiveness of different means of achieving the same end—in this case fewer hospital days or admissions. This section summarizes some of the variation in costs incurred by Medicaid to achieve fewer hospitalizations and outlines a more comprehensive approach to a cost-effectiveness analysis. 

The average cost of services for outpatient and inpatient care at both CSBs and non-CSB providers varies significantly across Virginia.  Non-CSB inpatient care costs paid by Medicaid range from $783 per might in the Southside CSB region to $3,098 in the Alexandria CSB region.  CSB inpatient care was significantly less expensive, ranging from $39 at Dickenson County Behavioral Health Service to $1,291 at Central Virginia CSB.  There were five CSBs that did not offer inpatient services.  The average cost to Medicaid of CSB outpatient care ranged from an average of $20 per client day at Region 10 CSB to $283 at Richmond Behavioral Health Authority. The wide variation in cost may be a result of regions offering different types of care, variations in cost of living throughout Virginia, or some other reason that different rates were negotiated with Medicaid.  It may also be the case that other sources of state and local funds are subsidizing services.

Table 5. Summary of Average Medicaid Payments for Inpatient and Outpatient Care
	
	Mean Cost
	St. Dev.
	Minimum
	Maximum

	Cost non-CSB inpatient
	$1,941
	$460
	$783
	$3,098

	Cost CSB inpatient*
	$337
	$267
	$39
	$1,291

	Cost non-CSB outpatient
	$36
	$8
	$25
	$51

	Cost CSB outpatient
	$129
	$85
	$20
	$283


* Five CSBs did not offer any inpatient services. 

A program-level cost-effectiveness analysis compares the relative costs of different courses of action at the different CSBs.  The basic idea is to find a common outcome and to compare the marginal cost of achieving the outcome in each CSB region. The coefficient on outpatient services provided in Table 4 suggests that for each unit increase in outpatient service visits, hospitalization is reduced by 0.966 days, which indicates that a one unit increase in outpatient service visits reduces hospital days by almost one day. The cost-effectiveness ratio is found by subtracting the cost of one more unit of outpatient services from the savings on 0.966 hospital days.  The result is a measure of the marginal or incremental cost of gaining the benefits of one more unit of outpatient services in each region. 

Several complications with the current dataset limit our analysis of costs. First, an accurate cost-effectiveness analysis would need more complete information on outcomes, including interactions with the criminal justice system. Second, the rates paid by Medicaid may not match the actual costs incurred by the CSB or by the government. In fact, the low average costs of outpatient services at some CSBs, such as an average of $29 for outpatient services at Alexandria CSB, suggests that the Medicaid claims files do not accurately reflect costs.  Third, we do not have complete records of mental health service inputs.  Individuals in some locations may receive more social services or other non-Medicaid funded services that facilitate the reduction in subsequent hospitalization. Additional data on services consumed prior to and during the one-year sample period and a measure of the quality of services received could also influence outcomes. Fourth, we need to include an estimate of increased demand for services when more mental health services are available, as this induced demand will affect the cost to the state of reducing hospitalization rates. 

Although these data shortcomings limit out ability to conduct a complete cost-effectiveness analysis, it is likely that an analysis would find significant cost savings from expanding outpatient services. The results indicate large potential gains in reduced hospitalization rates from increased mental health outpatient services.  The high cost of hospitalization suggests that this course of action would lead to cost savings for the state.

Conclusion

Because inpatient care is both costly and more disruptive to the lives of individuals with a mental illness, health care providers have looked to outpatient care as a substitute for, or as a means of reducing the need for, inpatient care.  Greater availability of outpatient care can help patients avoid or at least better deal with crises when they arise.  Using variations across CSBs in Virginia, this study looks at the extent that increased use of outpatient services reduces inpatient services. The analysis examined factors that influence the decision to obtain outpatient care, including the overall availability of care, the cost of inpatient care, sex, race, and having a SMI.  In addition, we examined the extent to which outpatient service visits predict inpatient care. The results reveal that the number of outpatient service visits by an individual and the average number in the community, after controlling for individual and community characteristics, significantly decreases inpatient days. The results, however, do not support the hypothesis that a greater variety of services reduce hospitalizations.  
Although a full cost benefit analysis is beyond the scope of this paper, we discuss how a cost-benefit analysis might be conducted and some of the additional data that would be needed for the analysis.  Among the data limitations are incomplete cost data, insufficient information on the range of services that an individual may have received, and a lack of information on all outcomes for individuals who exit Medicaid.  Nonetheless, this study does suggest that increasing outpatient services provides a promising route to reducing hospitalizations and, most likely decreasing the cost to care for existing mentally ill patients. 
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Appendix 
Table A. Quantity of services and clients per CSB area
	Community Service Board
	Population
	Per capita CSB budget
	Distinct CPT 
	Service index
	Clients Per 100K 

	Alexandria Community Services Board 
	134,764
	$219
	15
	10
	634

	Alleghany Highlands Community Services
	22,887
	$251
	11
	11
	2,705

	Arlington Community Services Board
	197,114
	$136
	13
	11
	508

	Blue Ridge Behavioral Healthcare
	245,720
	$114
	20
	8
	2,364

	Central Virginia Community Services
	238,520
	$132
	18
	12
	1,851

	Chesapeake Community Services Board 
	215,328
	$63
	16
	11
	994

	Chesterfield Community Services Board 
	294,247
	$107
	16
	7
	868

	Colonial Services Board
	147,595
	$82
	14
	7
	552

	Crossroads Services Board 
	100,951
	$137
	14
	6
	1,792

	Cumberland Mountain Community Services  
	96,393
	$192
	17
	6
	3,807

	Danville-Pittsylvania Community Services 
	107,002
	$131
	15
	9
	2,223

	Dickenson County Behavioral Health Services 
	15,955
	$148
	15
	4
	5,171

	District 19 Community Services Board
	170,293
	$105
	18
	10
	2,173

	Eastern Shore Community Services Board 
	52,086
	$160
	11
	9
	1,428

	Fairfax-Falls Church Community Services Board 
	1,044,293
	$132
	17
	13
	335

	Goochland-Powhatan Community Services 
	46,762
	$446
	13
	8
	663

	Hampton-Newport News CSB 
	327,241
	$153
	17
	15
	1,815

	Hanover County Community Services Board 
	96,473
	$108
	13
	11
	767

	Harrisonburg-Rockingham CSB 
	116,100
	$72
	15
	6
	1,145

	Henrico Area Mental Health & Retardation Services
	309,980
	$91
	17
	10
	1,047

	Highlands Community Services 
	69,752
	$142
	18
	10
	3,188

	Loudoun County Community Services Board
	269,082
	$89
	16
	10
	279

	Middle Peninsula-Northern Neck CSB 
	138,837
	$107
	17
	15
	1,233

	Mt. Rogers Community MH&MR Services Board
	119,839
	$209
	17
	9
	2,867

	New River Valley Community Services
	169,621
	$118
	16
	9
	1,989

	Norfolk Community Services Board 
	235,092
	$97
	19
	10
	1,969

	Northwestern Community Services 
	210,386
	$56
	16
	5
	1,008

	Piedmont Community Services 
	140,006
	$97
	18
	5
	2,146

	Planning District One Behavioral Health Services
	93,041
	$123
	18
	7
	4,260

	Portsmouth Dept. of Behavioral Healthcare Services 
	98,458
	$101
	17
	6
	1,950

	Prince William County CSB
	417,103
	$57
	14
	9
	458

	Rappahannock Area Community Services Board
	306,488
	$68
	15
	9
	692

	Rappahannock-Rapidan CSB
	160,766
	$81
	15
	7
	695

	Region Ten Community Services Board
	220,698
	$132
	18
	8
	1,053

	Richmond Behavioral Health Authority
	193,641
	$208
	22
	11
	3,218

	Rockbridge Area Community Services Board
	40,343
	$183
	14
	8
	1,343

	Southside Community Services Board 
	87,622
	$123
	15
	7
	1,868

	Valley Community Services Board
	115,242
	$173
	13
	8
	1,829

	Virginia Beach Department of Human Services
	432,774
	$60
	18
	8
	1,045

	Western Tidewater Community Services Board 
	139,409
	$127
	14
	6
	1,439

	CSB Average
	190,948
	$133
	16
	9
	1,684


Table B. Descriptive Statistics

	
	Medicaid recipients with serious mental illness
	Average inpatient days
	Avg CSB outpatient visits
	Avg total outpatient visits

	
	
	Serious mental illness & less than 6 months inpatient

	Alexandria Community Services Board 
	60.8%
	0.5
	5.5
	6.8

	Alleghany Highlands Community Services
	37.5%
	15.4
	6.0
	7.5

	Arlington Community Services Board
	59.1%
	47.2
	5.1
	5.7

	Blue Ridge Behavioral Healthcare
	48.5%
	1.5
	8.3
	9.4

	Central Virginia Community Services
	57.3%
	0.7
	10.4
	10.8

	Chesapeake Community Services Board 
	71.2%
	2.5
	5.0
	5.9

	Chesterfield Community Services Board 
	53.3%
	3.8
	4.9
	6.2

	Colonial Services Board
	38.8%
	24.2
	4.7
	5.4

	Crossroads Services Board 
	59.4%
	9.7
	5.5
	5.8

	Cumberland Mountain Community Services  
	44.0%
	2.2
	5.5
	6.9

	Danville-Pittsylvania Community Services 
	63.3%
	3.7
	8.6
	9.4

	Dickenson County Behavioral Health Services 
	47.3%
	0.2
	2.9
	4.7

	District 19 Community Services Board
	27.1%
	62.5
	2.7
	4.3

	Eastern Shore Community Services Board 
	62.0%
	0.1
	6.0
	6.6

	Fairfax-Falls Church Community Services Board 
	58.2%
	23.2
	6.5
	7.1

	Goochland-Powhatan Community Services 
	68.3%
	0.6
	7.0
	8.8

	Hampton-Newport News Community Services Board 
	63.5%
	1.6
	6.5
	7.4

	Hanover County Community Services Board 
	64.0%
	13.3
	5.8
	6.7

	Harrisonburg-Rockingham CSB 
	59.0%
	2.2
	9.2
	9.9

	Henrico Area Mental Health & Retardation Services
	55.9%
	5.0
	6.2
	7.2

	Highlands Community Services 
	57.5%
	3.2
	7.6
	8.8

	Loudoun County Community Services Board
	55.1%
	2.4
	7.1
	8.1

	Middle Peninsula-Northern Neck CSB 
	38.8%
	22.1
	4.9
	6.3

	Mt. Rogers Community MH&MR Services Board
	44.3%
	36.6
	3.9
	4.5

	New River Valley Community Services
	45.5%
	26.3
	5.4
	6.7

	Norfolk Community Services Board 
	81.1%
	1.9
	10.5
	11.4

	Northwestern Community Services 
	37.8%
	16.6
	4.5
	5.3

	Piedmont Community Services 
	45.8%
	28.5
	5.2
	5.7

	Planning District One Behavioral Health Services
	32.4%
	4.3
	6.2
	9.5

	Portsmouth Dept. of Behavioral Healthcare Services 
	56.0%
	5.2
	4.9
	6.5

	Prince William County Community Services Board
	36.0%
	19.4
	4.4
	5.6

	Rappahannock Area Community Services Board
	49.3%
	10.4
	5.7
	7.2

	Rappahannock-Rapidan CSB
	56.9%
	1.9
	7.8
	8.2

	Region Ten Community Services Board
	64.2%
	1.0
	6.7
	7.4

	Richmond Behavioral Health Authority
	62.8%
	3.2
	7.7
	9.4

	Rockbridge Area Community Services Board
	40.1%
	11.6
	6.5
	6.8

	Southside Community Services Board 
	46.8%
	6.3
	6.2
	7.6

	Valley Community Services Board
	49.5%
	18.7
	6.2
	7.3

	Virginia Beach Department of Human Services
	72.1%
	28.7
	5.4
	6.9

	Western Tidewater Community Services Board 
	55.1%
	12.3
	6.6
	7.8

	CSB average
	53.1%
	12.0
	6.1
	7.2


* This research was supported by the Commission on Mental Health Law Reform, the Department of Behavioral Health and Developmental Services, and the Department of Medical Assistance Services of the Commonwealth of Virginia.  


� Only emergency services and, subject to the availability of funds appropriated, case management services are mandated by § 37.2-500 or § 37.2-601 of the Code of Virginia.


� Only 82 individuals, or 0.74 percent received 3 or more CSB visits per month.


� The codes cpt90804 to cpt90809 are individual psychotherapy sessions, ranging in time from 20 to 30 minutes to 75 to 80 minutes; cpt90812 is a 40 to 50 minute session using interactive techniques. Additional CPT codes that are included in total services provided by the CSB or received by recipients, but are not currently included as isolated variables are: diagnostic exams (90801, 90802), family and group psychotherapy (90846, 90847, 90853), and pharmacologic management (90862). Finally, CSBs offer alcohol and drug services (H0006), various outreach, community support and interventions (H0023, H0035, H0036, H0047, H0050, H2016).  Codes beginning with H are mental health screening codes.


� The Mental health Crisis Intervention Continuum Survey conducted in November 2007 is available at http://www.dmhmrsas.virginia.gov/OMH-SurveyCrisisInterv.htm.  Accessed May 29, 2009.
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