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Abstract

This retrospective cohort study examined rates of conformance to continuity of care treatment
guidelines and factors associated with conformance for persons with schizophrenia. Subjects were
8,621 adult Ohio Medicaid recipients, aged 18-64, treated for schizophrenia in 2004. Information
on individual-level (demographic and clinical characteristics) and contextual-level variables
(county socio-demographic, economic, and health care resources) were abstracted from Medicaid
claim files and the Area Resource File. Outcome measures captured four dimensions of continuity
of care: (1) regularity of care; (2) transitions; (3) care coordination, and (4) treatment engagement.
Multilevel modeling was used to assess the association between individual and contextual-level
variables and the four continuity of care measures. The results indicated that conformance rates for
continuity of care for adults with schizophrenia are below recommended guidelines and that
variations in continuity of care are associated with both individual and contextual-level factors.
Efforts to improve continuity of care should target high risk patient groups (racial/ethnic
minorities, the dually diagnosed, and younger adults with early onset psychosis), as well as
community-level risk factors (provider supply and geographic barriers of rural counties) that
impede access to care.
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Continuity of care is considered to be a critical indicator of quality of care and key to
effective management of schizophrenia. Yet the provision of high-quality, appropriate and
effective services to this population is challenging because of the chronic nature of the
illness, functional limitations, and associated psychiatric and medical comorbidities
(American Psychiatric Association 2004a, b; Buckley et al. 2009). For individuals with
schizophrenia, good care requires access to a comprehensive array of services (acute, long-
term, and rehabilitative), continuity of care over time, and extensive coordination across
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providers, funding sources, and service delivery systems (Anderson and Knickman 2001,
Gelber and Dougherty 2005; Vladeck 2001).

Unfortunately, services in the de facto mental health system are often fragmented,
decentralized, and uncoordinated, forcing persons with schizophrenia to navigate a complex
system to obtain appropriate care (Anderson and Knickman 2001; Regier et al. 1993;
Vladeck 2001). Variations in quality of care are also well documented (Institute of Medicine
(U.S) 2001; Lehman and Steinwachs 1998; Young et al. 1998, 2006). In a statewide study of
adults with schizophrenia in Florida's Medicaid program, only one-third met the quality
standard for visit continuity (e.g., no break in mental health visits of >60 days) during the
acute phase of treatment and one-fifth during the maintenance phases (Busch et al. 2009).
Another study using national data of adults with schizophrenia treated by psychiatrists in
routine practice found that only 8 % of Medicare patients and 41 % of Medicaid patients
received psychotherapy from a mental health provider in the past 30 days (West et al. 2005).
Discontinuity of care increases the risk for a number of negative outcomes including repeat
hospitalizations, homelessness, incarceration, and, at worst, suicide (Fortney et al. 2003;
Kreyenbuhl et al. 2009).

Only a few studies have examined factors associated with variations in continuity of care.
These studies are difficult to compare, with often inconsistent findings due to differing
definitions of continuity of care, study populations, and treatment settings (Johnson et al.
1997). The underdevelopment of standard measures on continuity of care has been a major
impediment (Adair et al. 2003; Burns et al. 2009; Joyce et al. 2004). Much of this research is
also at least 20 years old and focused on conceptual and theoretical issues (Adair et al.
2003), while empirical studies are limited by short follow-up time periods and operational
definitions of continuity of care that are unidimensional and discharge-based (Wierdsma et
al. 2009).

Moreover, most studies have focused almost exclusively on the effects of individual-level
risk factors (e.g., demographic and clinical factors) on continuity of care (Crawford et al.
2004). However, health service researchers have increasingly recognized the importance of
contextual or community-level factors (e.g., health market factors, population
demographics) in promoting or impeding access to care and mental health outcomes, and the
need for comprehensive models that account for the contribution of both individual and
contextual factors simultaneously (Davidson et al. 2004; Phillips et al. 1998).

The primary aims of this study were: (1) to determine the rates of conformance to continuity
of care treatment guidelines for persons with schizophrenia; and (2) to identify individual
and contextual-level factors associated with continuity of care. The study builds upon
previous research in several ways. First, we use population data to assess quality of care.
Second, we examine multiple dimensions of continuity of care (e.g., regularity of care,
service transitions, coordination of care) with longitudinal measures based on empirical
evidence or consensus opinion. Finally, we explore the combined effect of individual and
contextual factors on continuity of care. A greater understanding of factors associated with
continuity of care may help to identify and target patient subgroups at high risk for
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discontinuity of care and critical time periods to intervene and also may inform quality
improvement initiatives.

Background

Conceptual Framework

Figure 1 depicts the conceptual framework used to guide our analysis. The framework is
based on Donabedian's (1980) tripartite conceptualization of quality, the work of McGlynn
et al. (1988) on quality of mental health services, and the contribution of other scholars (e.g.,
Salzer et al. 1997). Donabedian (1980) classified quality as having three components of
care: structure, process, and outcomes. For the purposes of this study, we focus on the
effects of individual and contextual-level structural factors on continuity of care processes.
The area within the dotted lines represents the key relationships of interest.

Structural factors are defined as characteristics of the community, health care delivery
system, and client population that influence the process of care and outcomes (McGlynn et
al. 1988). Community-level factors likely to influence continuity of care include the
availability and accessibility of health care resources, population demographics, and
economic conditions within a geographic area (Davidson et al. 2004). Individual-level
factors likely to influence continuity of care include client demographic characteristics that
may predispose one to seek care, clinical need and illness factors, and risk and protective
factors (McGlynn et al. 1988). Process of care focuses on the specific aspects of treatment
and includes both “interpersonal” (e.g., therapeutic relationship between client and provider)
and “technical” (e.g., use of appropriate intervention strategies and skill in implementing
these strategies) components of care (Donabedian 1988). In our model, continuity of care is
a “technical” process measure conceptualized as appropriate care; that is, meeting criteria
for standards of care or practice guidelines based on either research evidence or expert
consensus opinion. We examine four separate but related concepts of continuity of care:
regularity of care, transitions of care, care coordination, and treatment engagement. As
shown in Fig. 1, relevant mental health outcomes are affected by client characteristics (e.g.,
severity of illness) and treatment processes and can be measured by changes in clinical
symptoms and functioning, service use and costs, and patient satisfaction.

Individual-Level Factors

Numerous reviews (see Crawford et al. 2004; Kreyenbuhl et al. 2009; O'Brien et al. 2009)
have examined demographic and clinical characteristics associated with discontinuity of
care for persons with schizophrenia and other severe mental illness. Demographic factors
most consistently associated with poor continuity of care include younger age, male sex,
minority ethnicity (with blacks and Hispanics having worse outcomes than whites), low
income, and other indicators of social disadvantage (e.g., unemployment, lack of health
insurance, and low educational attainment) (Kessler et al. 2001; Kuno and Rothbard 2002;
O'Brien et al. 2009; Stein et al. 2007). Clinical factors including substance abuse
comorbidity, greater symptom severity, lack of regular source of outpatient care, and poor
medication compliance are all factors that complicate treatment of schizophrenia and
increase the likelihood of poor continuity of care (Busch et al. 2009; Kreyenbuhl et al. 2009;
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Olfson et al. 2010). Social circumstances such as living situation, level of family
involvement and social support also appear to have a profound impact on treatment
adherence for persons with schizophrenia. Being single or divorced, living alone, socially
isolated, having no contact with family or homelessness are associated with increased risk
for discontinuity of care and/or treatment drop out (Crawford et al. 2004; O'Brien et al.
2009). Homeless adults, in particular, are difficult to engage in treatment; less than half
receive any psychiatric treatment and those who do tend to overuse inpatient and emergency
room services but underuse outpatient services (O'Brien et al. 2009).

Contextual-Level Factors

As shown in Fig. 1, community characteristics such as health care resources, population
demographics, and local economic conditions are important determinants of access to
mental health care. Health care system resources including both the supply and distribution
of providers and health facilities in an area can influence continuity of care by either
promoting or impeding access to mental health services (Aday and Andersen 1974; Lambert
et al. 1999; Litaker and Love 2005; Phillips et al. 1998). For example, research has shown
that greater availability of services (e.g., psychiatrists and primary care physicians per
capita, community mental health centers, and inpatient psychiatric units) is associated with
both increased access to and increased utilization of mental health care (Fortney et al. 2009;
Hendryx and Rohland 1994; Hendryx et al. 1995; Olfson et al. 2010).

Demographic and socioeconomic characteristics of the county population (e.g., percentage
of residents living in poverty, unemployed, from racial/ethnic minority groups, and urban/
rural location) can also influence access to mental health care by affecting level of health
need, availability of resources, and norms and beliefs about mental illness and perceived
public stigma (Robert 1999). Geographic variation in health care utilization and health
outcomes is well-documented in the research literature, with poorer access for individuals
living in both urban and rural areas (Fisher et al. 2003; Fuchs 2004; Wennberg and
Wennberg 2003). Studies suggest that individuals living in low-income urban communities
characterized by high rates of poverty and uninsurance and non-white populations have
more difficulty obtaining needed health services or specialized treatment and suffer from
worse health outcomes compared to individuals living in higher income communities (Chow
et al. 2003; Gresenz et al. 2000; IOM 2003). The mechanisms for these economic and
geographic disparities are complex and not fully understood; however, it is thought that
poverty coupled with compositional factors of communities (e.g., high prevalence of
individuals with severe mental illness residing in inner city areas) creates unfavorable
financial and health care market conditions that result in decreased access to primary and
specialty care for both insured and uninsured community residents (IOM 2003). For
example, when subsidies fail to cover the cost of uncompensated care, providers and health
facilities then limit the quantity and availability of health services and/or may relocate to
more affluent areas (Bazzoli et al. 2005; Cunningham et al. 2008; Pauly and Paga’n 2007).
Consequently, vulnerable populations such as those with schizophrenia who rely on public
insurance must compete for already limited access to safety-net providers (Davidson et al.
2004). Similar effects are found in rural communities although the dynamics are different.
Shortages of providers and associated access barriers related to waiting lists, travel costs,
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and culturally mediated attitudes about mental illness all contribute to poor access to care
(Lambert and Agger 1995; Mayer et al. 2005; Reschovsky and Staiti 2005; Wagenfeld et al.
1994).

Continuity of Care

Methods

Definitions of continuity of care in mental health have varied considerably in depth and
scope in the theoretical literature; consequently, operationalization and measurement of the
concept has been difficult (Burns et al. 2009). Despite the varying definitions and lack of
agreement on dimensions, researchers agree that continuity of care is a multidimensional
concept with both longitudinal and cross-sectional elements (Johnson et al. 1997; Wierdsma
et al. 2009). Longitudinal or temporal continuity signifies care that is continuous over time
(Bachrach 1981). Cross-sectional continuity refers to the comprehensiveness (e.g.,
availability of a broad range of services) and integration of services at any given time
(Brekke and Test 1992; Test 1979).

In this study, we define continuity of care as the pattern of outpatient mental health service
use over time. We examine four separate dimensions of continuity of care that have been
used in prior studies (Fortney et al. 2003; Greenberg et al. 2003): (1) regularity of care, e.g.,
“evenness' of service use over time or care that lacks temporal gaps or breaks in treatment;
(2) transitions of care, e.g., continuous treatment through transitions between services
settings (e.g., inpatient to outpatient services); (3) care coordination, e.g., provisions that
patient needs for health services are met and the integration of services across people,
functions, and sites; and (4) treatment engagement, e.g., degree of involvement in the mental
health treatment process as evidenced by attendance at follow-up appointments (O'Brien et
al. 2009). Three of these dimensions capture longitudinal aspects of continuity, while one
captures the cross-sectional elements.

Design and Study Cohort

A retrospective cohort design was used to examine correlates of continuity of care among
Medicaid-enrolled adults with schizophrenia. The study population included all adults
between the ages of 18 and 64 who were: classified as disabled; had two or more outpatient
mental health visits associated with a primary diagnosis of schizophrenia (International
Classification of Diseases, 9th edition [ICD-9-CM] code 295.00-295.99) during fiscal year
2004 (July 1, 2003 to June 30, 2004); and were continuously enrolled in Ohio's Medicaid
program during the one-year follow-up period after their index claim (N = 17,419).
Excluded were patients dual-eligible for Medicare and Medicaid (N = 7,620) and those
living in an institutional placement (e.g., nursing homes) for three or more months during
the year (N = 1,176). These patient groups were excluded because: (1) complete information
on service utilization was not available for dual-eligibles; and (2) it was assumed that adults
living in an institutional setting would not be receiving ambulatory services. The authors
were unable to extend the time period beyond 2004 because adult Medicaid enrollees with
disabilities were mandated to enroll in managed care the following year. This yielded a final
analytic sample of 8,623.
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Data Sources

Measures

Data were extracted from three sources: Medicaid fee-forservice claims, the Area Resource
File, and the Ohio State Psychology and Social Work Licensure Boards. Individual-level
data were abstracted from Medicaid eligibility and claims files. Medicaid eligibility files
provided information on the enrollee's age, race/ethnicity, gender, marital status, county of
residence, and living arrangement. Claims data files provided information on encounters for
inpatient and outpatient services provided in physicians' offices, institutional settings, and
community health clinics; the files also included dates of service, principal and secondary
ICD-9-CM diagnosis codes, Healthcare Common Procedure [HCPCS] codes, and provider
specialty. Community-level data were abstracted from the Area Resource File and the Ohio
State Licensure Boards. The 2004 Area Resource File (Quality Resource Systems 2009)
provided information on socio-demographic, economic, and health care system
characteristics for Ohio's 88 counties. The Ohio State Board of Psychology and Social Work
provided information on the number of psychologists and social workers within each county.
Medicaid claims and eligibility files were linked to the other data using county identifiers.
This study was approved by The Ohio State University Institutional Review Board.

Dependent Variables: Continuity of Care Measures—Hermann et al. (2002)
identified 42 process measures that assess various domains of quality of care for
schizophrenia. In this study, we used six of the 42 measures that assessed continuity of care
and could be constructed from administrative data that were then evaluated on a conceptual
framework that emphasized: (1) level of research evidence (e.g., randomized clinical trials
or observational studies); (2) feasibility (e.g., availability and accessibility of data); and (3)
clinical meaningfulness (e.g., validity of quality measures) (Hermann and Palmer 2002).
Table 1 summarizes the measure used in this study including specifications, rationale, and
level of research evidence associated with each measure.

Regularity of Care Two measures were used to assess regularity of care: (1) “medication
management,” the number of adults with schizophrenia who had at least one medication
management visit with a psychiatrist every 90 days (Healthcare Common Procedure
[HCPCS] codes: 90862, 99202-99205, 99211-99215, 99241-99245, 99385-99402) during
a 12-month period; and (2) “outpatient treatment,” the number of adults with schizophrenia
who had at least one outpatient visit every 90 days during a 12-month period. Outpatient
visits were defined as any services where the main reason for the visits was for mental
health treatment, the provider was a mental health practitioner, and the duration of treatment
was less than 23 h. These services included: individual or group psychotherapy (HCPCS
codes: 90804-90814, 90846-90849, 90853, 90857, 90887, 90899); crisis intervention
(HCPCS code: Z21837); partial hospitalization (HCPCS code: Z1838); diagnostic assessment
(HCPCS codes: 90801, 90802, Z1832); and psychiatric rehabilitation services (HCPCS
codes: 21840, Z1841). Excluded were emergency room visits or 23-h stays for observation
because it was assumed that good continuity of care would prevent emergency room use and
hospitalization.
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Transitions of Care The timeliness of follow-up care after psychiatric hospitalization—
“intensity of aftercare”—was measured by the number of adults with schizophrenia who had
at least one outpatient visit (includes medication management, psychotherapy, and other
outpatient services) every 30 days for 6 months after discharge.

Care Coordination Two measures were used to measure care coordination. The first, “case
management,” assessed the proportion of adults with schizophrenia who were high users
(defined as four emergency room visits or two hospitalizations) that had at least one case
management visit every 90 days during a twelve-month period. The second, “substance-
abuse case management,” assessed the proportion of adults with schizophrenia and a
substance-related disorder that had at least four outpatient substance abuse visits and four
psychiatric visits (codes are listed above under outpatient visits) during a 12-month period.

Treatment Engagement This measure, developedbyValue Options in response to the high
rates of early termination and treatment drop-out for persons with severe mental illness,
assessed the proportion of adults who had a psychiatric diagnostic evaluation (HCPCS
codes: 9080, 90801, 90802) for a new exacerbation of schizophrenia (defined as no
outpatient encounters in the 90 days prior to the diagnostic evaluation) and had a second
outpatient mental health visit (medication management and outpatient visits listed above)
within 14-90 days (Hermann et al. 2002).

Independent Variables—Individual-Level Factors Demographic characteristics included
age, race and ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, or Other),
gender, marital status (single, married, other), and most frequent living situation
(independent living, living with family, homeless or shelter, or community residential
program). Clinical characteristics included primary diagnosis (schizophrenia or
schizoaffective disorder), comorbid psychiatric and medical disorders, and prior psychiatric
hospitalizations during the past year. Three dichotomous variables were used to measure
common comorbid psychiatric disorders among schizophrenics: substance abuse (ICD-9-
CM codes: 291, 292, 303-305); anxiety disorder (ICD-9-CM codes: 300-300.3, 308.3); and
depressive disorder (ICD-9-CM codes: 296.2, 296.3, 300.4, and 311). The Charlson
Comorbidity Index (Charlson et al. 1987) was used to measure the existence and severity of
medical co-morbidities. Theoretically, scores could range from 0 to 37 with higher scores
indicating greater severity of illness. Individuals were classified as having comorbid
psychiatric or medical disorders if they had two or more outpatient claims associated with
the corresponding diagnostic codes.

Contextual-Level Factors Socio-demographic and economic variables were based on the
2004 U.S. Census, including the percentage of the county's population that was African
American, Hispanic, unemployed, living in poverty, and below the median household
income. Rurality was measured by the 2003 rural/urban continuum which classifies counties
into nine distinct categories based on population, degree of urbanization, and proximity to
metropolitan areas (Quality Resource Systems 2009). Health providers and facilities
included the number of psychiatrists, psychologists, and social workers per 10,000 residents
and the number of community mental health centers within each county (Quality Resource
Systems 2009).
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Data Analysis

Results

Conformance rates, defined as the proportion of eligible adults (denominator) who had a
particular characteristic (numerator), were calculated for each of the continuity of care
measures based on the designated criteria (Table 1). Descriptive statistics were used to
examine the distribution of patient demographic, clinical characteristics and contextual-level
characteristics. To examine the association between individual and contextual-level
variables and continuity of care, separate multivariable random-effects logistic regression
models were fitted for each of the four outcomes (medication management, outpatient
treatment, intensity of aftercare, and case management). Random-effects logistic regression
is the appropriate analyses for multilevel or hierarchical data with binomial outcomes
because it takes into account the nesting of individuals within counties and generates
unbiased estimates, as well as correct standard errors. Independent variables entered into the
models included patient demographic, clinical, and community factors. These analyses were
not conducted for the substance-abuse care coordination due to the very low conformance
rate (3.5 %) as well as treatment engagement due to its very high conformance rate (88 %).
All analyses were conducted using STATA, version 11.0.

Sample Characteristics

Table 2 summarizes the demographic and clinical characteristics of the study cohort. The
mean age was 43. Over half of the patients were female, 55.7 % were white, 41.8 % were
black, and 2.5 % were of other race and ethnic backgrounds (primarily Hispanic). Nearly all
of the patients were living independently (92.9 %) and most were single (64.3 %). 62 % of
patients were diagnosed with schizoaffective disorder, the remainder with schizophrenia.
Table 3 presents the descriptive statistics for the 88 counties in the state of Ohio. The socio-
demographic and economic characteristics varied substantially, with the percentage of
blacks ranging from 0.06 to 9.9 % per county, the percentage living in poverty ranging from
5.0 to 20.0 %, and the percentage unemployed among those 16 years of age or older ranging
from 3.5 to 18.0 %. 46 % of the state population resides in metropolitan areas (defined as an
urban area of 50,000 or more), a third reside in non-metropolitan, “micropolitan” areas
(defined as an urban population of at least 10,000 but less than 50,000) and over a fifth
reside in rural areas. The number of health care providers and community mental health
centers within the counties also varied. Social workers were the largest group of providers,
while psychiatrists were the smallest. Notably 27 counties have no psychiatrists, 11 have no
psychologists and 77 had no community mental health centers.

Conformance Rates

Table 4 presents the conformance rates for measures within each of the four continuity of
care domains. About two-thirds (66.3 %) of the patients had at least one medication
management visit by a psychiatrist and at least one outpatient visit (67.5 %) on a regular
basis. Of the patients who were hospitalized (N = 5,823 of 8,623), only 15.2 % received a
follow-up visit during each 30 day period for 6 months after discharge. With regard to care
coordination, 64 % of the patients who were high users of mental health services (N = 1,544
of 2,408) had at least one case management visit on a regular basis, while only 3.5 % (N =
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21 of 621) of patients with co-occurring schizophrenia and substance-abuse disorders
received treatment for both disorders on a regular basis. Among patients with a new episode
of schizophrenia (N = 1,074 of 1,223), the vast majority (87.8 %) had their second outpatient
visit within 14-90 days of the initial psychiatric evaluation.

Factors Associated with Continuity of Care

Table 5 presents the estimated odds ratios (OR) and confidence intervals (Cl) from the
random effects logistic regression models on the associations between individual and
contextual-level characteristics for the four continuity of care outcome measures—
medication management, outpatient treatment, intensity of aftercare, and case management.
The odds ratios generated from the regression model statistics (model Chi square or log
likelihood test) for each of the outcomes are also shown in Table 5 while model Chi square,
degrees of freedom, and overall p-values are shown in the footnote. Odds ratios greater than
1 indicate better continuity of care, while those less than 1 indicate worse continuity of care.
Results for the individual and contextual-level characteristics are described separately
below.

Individual-Level Factors—All of the patient demographic and clinical characteristics
were significantly associated with continuity of care, except the presence of a co-occurring
anxiety disorder. Of the demographic characteristics examined, age, race and ethnicity,
marital status, and living arrangement were all significantly associated with three of the
continuity of care measures. Gender was only significantly associated with one process
measure; males had a 11 % lower odds of receiving outpatient treatment compared to
females (OR = 0.89, p = 0.03). Age was consistently positively associated with continuity of
care; being older increased the odds of receiving regular outpatient care (medication
management, and outpatient treatment, and case management services) by 14, 14, and 22 %
(ORs=1.14,1.14, and 1.22, all p < 0.001, respectively) for a 10 year increase in age.
African American adults had a significantly lower odds of receiving regular outpatient care
(ORs = 0.76 and 0.85 for medication management and outpatient care, p < 0.001 and p =
0.0086, respectively) and follow-up visits after hospitalization (OR = 0.77, p = 0.028)
compared to whites. Married adults with schizophrenia had a 23 % lower odds of receiving
regular outpatient treatment and case management services compared to single adults (ORs
=0.77 and 0.45, p = 0.008 and p < 0.001, respectively). Divorced or separated adults also
had a 30 % lowered odds of receiving regular outpatient follow-up visits after
hospitalization (OR = 0.70, p = 0.007) compared to single adults. Living arrangement was
also strongly associated with continuity of care; the odds of receiving regular outpatient care
(medication management and outpatient visits) and case management were significantly
higher for individuals living in residential programs than those living independently (ORs =
1.52,2.34,and 2.42, p=0.001, p < 0.001, and p < 0.001, respectively). In contrast,
homelessness decreased the odds of receiving regular medication management visits by 45
% (OR = 0.55, p=0.004). Living with family was also associated with a lowered odds of
receiving regular outpatient treatment (OR = 0.55, p < 0.001) and case management (OR =
0.35, p=0.013).
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Of the clinical variables tested, all of the psychiatric and medical comorbidities (except
anxiety disorders) and prior hospitalizations were associated with at least three of the four
continuity of care measures. The presence of a co-occurring substance abuse disorder
significantly lowered the odds of receiving regular medication management (OR = 0.65, p <
0.001), outpatient treatment (OR = 0.83, p = 0.042), and case management services (OR =
0.76, p = 0.027). Having a diagnosis of depression increased the odds of receiving outpatient
treatment and follow-up visits after hospitalization by 38 and 71 %, respectively (ORs =
1.38 and 1.71, both p < 0.001, respectively), but decreased the odds of receiving medication
management by 20 % (OR = 0.80, p = 0.003). The presence of one chronic medical
condition versus none was associated with a higher likelihood of conforming to all four
continuity of care outcomes. Prior psychiatric hospitalizations during the past year increased
the odds of receiving regular outpatient treatment and case management services (ORs =
1.48 and 1.45, p < 0.001, respectively). Contrary to expectations, individuals with a history
of prior hospitalization had a lower odds of receiving regular outpatient follow-up care
during the subsequent hospitalization (OR = 0.11, p < 0.001).

Contextual-Level Characteristics—Contextual characteristics examined included
sociodemographic and economic characteristics of the county population, health care system
characteristics, and the urban—rural influence code. As shown in Table 5, individuals
residing in counties with a greater supply of licensed psychologists were significantly more
likely to receive regular outpatient care; each additional psychologist per 10,000 population
increased the odds of receiving regular medication management visits and outpatient
treatment by about 30 % (OR = 1.30, p = 0.008), holding all other variables in the model
constant. The number of community mental health centers in the county was also associated
with an increased odds of receiving follow-up visits after hospitalizations (OR =1.31, p=
0.005) per one unit increase in the number of centers. In contrast, rurality was negatively
associated with continuity of care. Residence in more rural counties (UIC categories 4, 7, 8,
9, and 10) as compared to the most urban counties (UIC category 1—population >1 million)
lowered the odds of receiving medication management, outpatient treatment, and case
management services by 55, 53 %, and about 76 %, respectively (ORs = 0.45, 0.47, and
0.24, p<0.05, p=0.023, and p = 0.020, respectively).

Discussion

This retrospective cohort study examined rates of conformance to continuity of care
standards for adults with schizophrenia and identified individual and contextual level factors
associated with conformance. A greater understanding of factors associated with continuity
of care may help to identify high-risk patients that may benefit most from quality
improvement efforts and promote the use of best-practices.

Consistent with prior studies (c.f. Mojtabai et al. 2010), we found that continuity of care for
patients with schizophrenia was generally below benchmarks for recommended standards of
care, highlighting the need for quality improvement interventions. Rates of conformance
ranged from 3.5 to 88 %, with the lowest rates for individuals with co-occurring substance
abuse disorders and highest for treatment engagement. Only about two-thirds of adults
received regular outpatient care, which barely meets the current minimal standards of care.
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Other studies have found rates for receipt of outpatient care ranging from 41 to 81 % (Busch
et al. 2009; Dickey et al. 2003; Lehman and Steinwachs 1998; West et al. 2005). These rate
variations can be attributed to differences in study samples and definitions of outpatient
care. Only 15 % of schizophrenic patients received regular outpatient care following hospital
discharge, and 64 % received case management services among those who were high users
of inpatient and/or emergency services. These rates are significantly lower than those found
in previous research with Medicaid populations (Hermann et al. 2006; Olfson et al. 2010).
Our findings on the low rates of conformance of adults with co-occurring substance abuse
disorders are consistent with prior studies (e.g., Hermann et al. 2006; IOM 2006; West et al.
2005).

Our results confirm that continuity of care is influenced by both individual-level factors and
contextual-level factors. Consistent with prior research, younger adults, males, and
minorities were less likely to receive adequate continuity of care (Kreyenbuhl et al. 2009).
The poorer continuity of care found in younger adults compared to older adults may relate to
age differences in beliefs about illness, help-seeking behavior, and developmental
differences in coping styles (O'Brien et al. 2009).

We found that African American adults with schizophrenia were less likely to receive
regular outpatient care and timely follow-up after hospitalization. Racial and ethnic
disparities in quality of mental health care is well documented in the research literature
(IOM 2002; Fischer et al. 2008; Schraufnagel et al. 2006; VVan VVoorhees et al. 2007). The
reasons for these disparities are complex and multifaceted and include (1) patient factors
such as cultural beliefs about illness and treatment; (2) provider factors involving faulty
communication stemming from ethnicmismatch between patient and provider; and (3)
system factors relating to shortage of providers and lack of insurance (IOM 2002;
Schraufnagel et al. 2006; Van Voorhees et al. 2007).

As expected, living arrangement and marital status were statistically associated with
continuity of care. Overall, our findings suggest that living situation can be both a source of
stress and a protective factor. For example, the findings that adults living in residential
treatment centers were over two times more likely to receive adequate continuity of care
compared to those living independently highlight the importance of structure, support, and
treatment. Conversely, homelessness or living with family was associated with poorer
continuity of care. Consistent with prior research, less than half of homeless adults received
regular medication management (Folsom and Jeste 2002). The finding that adults living with
family were less likely to receive regular outpatient care and case management is contrary to
our expectations but may be related to severity of illness. Patients with less severe illness
may be more likely to continue to live with family rather than supported housing and may
consequently perceive less need for treatment. That nearly two-thirds of adults living with
their family did not receive case management is not surprising, as families often assume the
role of pseudo-case managers.

Findings regarding marital status are mixed. Contrary to expectations, married adults with
schizophrenia were less likely to receive regular outpatient care compared to those who were
single. One possible explanation for the lower continuity of care among the married may be
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combined effects of severity of illness on both the likelihood of marrying and the need for
continued treatment; patients with more severe illness tend to have more continuous care but
are generally less likely to marry. Finally, the finding that those who were divorced,
separated or widowed were less likely to receive follow-up care after hospitalization is
consistent with prior research suggesting that this group is at high risk for treatment drop out
(Nyer et al. 2010). Taken together, our results underscore the need for ongoing assessment
and monitoring of patients' living arrangement and social circumstances.

In addition, clinical factors including comorbidities and prior service history were
significantly associated with continuity of care. Consistent with prior research (e.g., Busch
et al. 2009; Olfson et al. 2010; Stein et al. 2007), the presence of a co-occurring substance
abuse disorder increased the risk for poor continuity of care, a relationship which persisted
across multiple measures of continuity. It is estimated that nearly one half of persons with
schizophrenia have comorbid substance abuse disorders (APA 2004a), which greatly
complicate treatment and are associated with more frequent and longer hospitalizations,
more pronounced psychotic symptoms, and other negative outcomes (Dickey and Azeni
1996; Drake et al. 1990; Haywood et al. 1995; Cuffel et al. 1994; Rosenberg et al. 2001).
Moreover, substance abusers are often difficult to engage in treatment and non-adherent
with medications.

The finding that adults with co-occurring depressive disorders were more likely to receive
regular follow-up after hospitalization and continuity of outpatient care was expected, given
the association between depressive symptoms and suicide and the especially high rates of
suicide among persons with schizophrenia (Black and Fisher 1992; Simpson and Tsuang
1996). Clinicians and treatment teams may take special care to ensure continuity of care for
adults with depressive symptoms not only to assess suicide risk but to monitor worsening
depression and response to treatment, especially in view of current APA guidelines (2003)
recommending higher frequency of visits after hospitalization due to the increased risk of
suicide post discharge.

Similarly, greater medical comorbidity and prior psychiatric hospitalizations—both
indicators of clinical need—were associated with better continuity of care. One reason for
the higher continuity of care among persons with schizophrenia with medical comorbidities
is that they may have greater contact with more health professionals (Wang et al. 2000).
Prior hospitalizations are also a proxy for severity of illness and a risk factor for relapse
which may signal the need for greater continuity of care by providers (Young et al. 1999).
Patients with prior hospitalizations may also perceive a greater need for treatment; thus they
tend to show up more regularly and be more compliant with treatment.

Our results add to the growing body of literature emphasizing the influence of community-
level factors on access to mental health care. Consistent with the study by Hendryx et al.
(1995), we found that greater service availability was associated with better continuity of
care for adults with schizophrenia. Individuals living in areas with higher levels of mental
health professionals were more likely to receive regular outpatient care. Similarly,
individuals living in areas with more community mental health centers had better outpatient
follow-up after hospitalization.
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In contrast, residence in a rural area was negatively associated with continuity of care. Three
sets of barriers impede access to care for rural residents: (1) low supply of providers; (2)
longer travel distances to obtain care; and (3) cultural beliefs among rural residents, notably
a preference to rely on extended family and friends (Mayer et al. 2005; Reschovsky and
Staiti 2005). Taken together, our results confirm previous research suggesting that access to
mental health is influenced by geographic accessibility and provider availability.

Limitations

The strengths of our study relate to the use of Medicaid claims data which provides
population-based assessment of quality of care and detailed longitudinal information on
service utilization patterns including diagnoses, treatments, and clinical encounters across a
range of health care settings. Such detailed longitudinal histories can be used to identify and
target clients at risk for poor outcomes. In addition, the merging of Medicaid data with other
data sources also allowed for multilevel analyses of individual and contextual-level factors,
often overlooked by previous investigators.

Several limitations need to be considered, however. First, because we analyzed data from
one state Medicaid program, study findings may not be generalizable to other state Medicaid
programs or to privately insured or uninsured populations. However, the consistency of our
results with other studies using Medicaid data suggests that findings may be broadly relevant
to all Medicaid programs. Second, because the study relied on administrative data we were
limited to visit-based measures of continuity of care. Thus, we were not able to assess other
important dimensions of continuity of care identified in the literature such as level of
communication across service systems and provider and consistency of providers. Another
related issue involves the validity of the continuity of care measures. While our measures
had high face validity, the majority were based on consensus opinion or lower level of
evidence rather than empirical evidence. Unfortunately, quality of care research in mental
health is still in the early developmental phases. Also, these measures reflect only a
maintenance level of treatment for schizophrenia and may not be adequate for significant
functional or clinical change to occur. Still, the frequency and intensity of treatment needed
to produce change is unknown, Third, our use of claims data precluded an examination of
other important factors that may influence continuity of care such as the quality of outpatient
care provided to patients, organizational and provider characteristics, family involvement
and social support network, and other patient factors. Nevertheless, we attempted to
minimize selection bias by controlling for a wide array of demographic, clinical, and
community-level factors. Finally, since no outcome data were available, we were unable to
examine the impact of varying levels of continuity of care on client outcomes.

Implications for Practice and Policy

Our results suggest several directions for clinical and policy interventions aimed at
improving continuity of care for adults with schizophrenia. First, the findings underscore the
need to target interventions to high-risk patient groups and high-risk time periods. Targeted
interventions are advantageous because they allow for matching of treatments to client needs
and allocation of resources to those most in need and at critical time periods (Mojtabai et al.
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2003). We identified three patient groups at particularly high risk for poor continuity of care:
individuals with co-occurring substance abuse disorders, individuals with early onset
psychosis, and individuals from ethnic and minority backgrounds. For dual diagnosed
individuals, integrated mental health and substance abuse treatment approaches have been
shown to be effective in increasing program retention and engagement in treatment
(Hellerstein et al. 1995; Herman et al. 1987). These treatments, typically delivered by
multidisciplinary teams, emphasize outreach and engagement, comprehensive services, and
a stage-wise approach to treatment (Drake and Mueser 2002). Less is known about effective
treatments for younger, newly diagnosed adults with psychotic illness. However, an
emerging body of research indicates that early interventions service models that include
ACT, intensive supports, and evidence-based interventions can improve short-term
outcomes (Singh and Fisher 2005). For minority persons, the most effective approaches are
multi-component interventions and culturally-tailored interventions (Van Voorhees et al.
2007; Wagner et al. 1996). Finally, study findings highlight the need for critical time
interventions that target the posthospitalization transition period where discontinuity of care
is common and the risks for adverse outcomes are high (Dixon et al. 2009).

Second, our results suggest the need to address community-level structural factors that
impede access to care. Ensuring an adequate supply of health resources is challenging,
especially in rural communities, yet critical for improving access and continuity of care
(Goldman et al. 2001). To effectively address these issues, policy makers should: (1) support
adequate funding of mental health and substance abuse services; (2) expand safety net
programs which serve a disproportionate number of low-income individuals (Institute of
Medicine (U.S.) 2003); and (3) encourage and incentivize strategies to recruit and retain
mental health professionals. The Affordable Care Act offers the opportunity to address
several of these needs as well as improve continuity of care (Mechanic 2012). Moreover, the
Health Professional Shortage Area Program provides incentives to recruit mental health
professionals to work in underserved areas (Pathman et al. 2004). For rural residents,
intervention approaches, such as the use of telepsychiatry and integrated mental health and
primary care models, have shown promise in improving access to care (Rost et al. 2002).

Conclusions

In sum, our findings suggest that a substantial proportion of people with schizophrenia are
receiving less than adequate continuity of care, highlighting the need for quality
improvement initiatives. Both individual and community-level factors were associated with
variations in continuity of care. Systematic quality improvement initiatives are needed that
target structural aspects of care.
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Fig. 1. Conceptual framework of continuity of care
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Table 1

Quality measures of continuity of carefor thetreatment of schizophrenia

Page 21

Measure

Criteria

Guideline-based rationale

Evidencerating?

Regularity of care

Medication management

Availability of outpatient
treatment

Transitions of care

Intensity of aftercare

Care coordination

Case management

Substance abuse or
dependence treatment

Treatment engagement

>1 medication management visits
with a psychiatrist every 90 days
for adults with schizophrenia
during a 12 month period

21 outpatient visits every 90 days
for adults with schizophrenia
during a 12 month period

>1 outpatient visit per month for
180 day period after discharge
from psychiatric hospital for
adults with schizophrenia

21 visit by a case manager every
90 days for adults with
schizophrenia or schizoaffective
disorder who had =2
hospitalizations or >4 emergency
room visits during a 12 month
period

>4 outpatient psychiatric visits
and 4 substance abuse visits for
adults diagnosed with
schizophrenia and substance-
related disorder

Adult who had a psychiatric
evaluation or new exacerbation
of schizophrenia had a second
outpatient mental health visit
within 14-90 days

Antipsychotic medications are effective in the
treatment of acute exacerbation of schizophrenia but
patients need to be seen on a regular basis by a
physician to monitor changes in symptoms and
adverse side effects

As a minimal standard of care, periodic outpatient
visits by a mental health practitioner are necessary
for patients with schizophrenia to prevent relapse

Timely and appropriate aftercare is necessary,
particularly during the first few months after
discharge to prevent readmission, relapse, and
suicidal behavior

Intensive case management, particularly assertive
community treatment, has been shown to be
effective in reducing psychiatric hospitalizations for
high users

Comorbid substance abuse is common among
schizophrenia patients and associated with a number
of negative outcomes. Research studies have found
that providing appropriate treatment for both
conditions is associated with an increased likelihood
of abstinence, improved psychiatric outcomes, and
lower likelihood of hospitalization

Research has shown that 30-50 % of individuals
with severe mental illness fail to attend scheduled
outpatient visits. After the initial psychiatric
evaluation, patients should be seen frequently

Source for criteria: Hermann et al. (2002)

a . . . . . . .
AHRQ rating categories were used to assess the research evidence: A good research evidence, B fair research evidence, C no research evidence,
clinical consensus or opinion that good continuity of care would prevent emergency room use and hospitalization
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Table 2
Demographic and clinical characteristics of Medicaid enrollees with schizophrenia

N %
Count 8,623
Age (M + SD) 43+11
Race or ethnicity
White 4,804 55.71
Black 3,606 41.82
Other 213 2.47
Gender
Male 4,059 47.07
Female 4,564 52.93
Marital status
Single 5,542 64.27
Married 521 6.04

Divorced, separated, widowed 2,560 29.69

Living arrangement

Independent living 8,018 92.98

Living with family 150 1.74

Homeless or shelter 99 1.15

Residential program 356 413
Primary diagnosis

Schizophrenia 3,308 38.36

Schizoaffective disorder 5,315 61.64

Co-occurring psychiatric disorders

Substance abuse 602 6.98
Anxiety 221 2.56
Depressive 936 10.85
Charlson comorbidity index
0 6,531 75.74
1 1,604 18.60
2 330 3.83
23 158 1.83
Prior hospitalizations 1,689 19.59
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Descriptive statistics for county-level variables, Ohio

Table 3

Variable Mean  SD Minimum  Maximum
Sociodemographic characteristics

Percent African American 5.5 35 0.06 9.9

Percent Hispanic 0.86 052 011 25

Per capita income ($) 41,928 4,787 28,859 75,098

Percent living in poverty 13.0 2.4 5.0 20.0

Percent unemployed 6.4 14 35 18.0
Rurality: urban influence code (%)

1 (most urban) 51.27 - 0 1

2 33.76 - 0 1

3 4.67 - 0 1

4 1.35 - 0 1

5 6.68 - 0 1

6 1.07 - 0 1

7 0.17 - 0 1

8 0.03 - 0 1

9 0.87 - 0 1

10 (most rural) 0.13 - 0 1
Health system characteristics

Psychiatrists per 10,000 pop. 0.79 0.48 0.0 1.4

Psychologists per 10,000 pop. 19 1.0 0.0 44

Social workers per 10,000 pop. 13.0 4.0 3.7 17.0

No. community mental health centers ~ 1.07 1.03 0.0 3.0

Data are based on 88 counties in Ohio
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Table 4
Conformancerates of continuity of carefor adultswith schizophrenia

Page 24

Eligible Conformancerates
N N %
Regularity of care
21 medication management visit every 90 days for 12 month period 8,623 5,714 66.26
21 outpatient visit every 90 days for a 12 month period 8,623 5,823 67.53
Transitions of care
21 visit each 30 day interval in a 180 day period after discharge from inpatient mental health care 3,484 529 15.18
Care coordination
>4 outpatient psychiatric visits and 4 substance abuse visits for adults diagnosed with schizophrenia and 602 21 3.49
substance-related disorder
21 visit by a case manager every 90 days for adults who are high users of mental health with 2 or more 2,408 1,544 64.12
inpatient stays or 4 ER visits in the year
Treatment engagement
Second outpatient mental health visit within 14-90 days for adults who had a psychiatric evaluation or 1,223 1,074 87.82

new exacerbation of schizophrenia
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