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ABSTRACT 

EFFECTS OF A COLLABORATIVE CARE FOR DEPRESSION INTERVENTION ON 

HEALTH SERVICE UTILIZATION AND DEPRESSION SEVERITY 

 

Girlyn Arganza Cachaper 

Old Dominion University, 2017 

Director:  Dr. Harry Q. Zhang 

 

 Depression is the leading cause of disability worldwide, disproportionately affecting the 

Medicaid population.  Collaborative care programs for depression are transforming primary care 

to increase access and coordinate physical and behavioral health services.  Understanding the 

relationships between components of collaborative care programs, characteristics of participants, 

and their effect on outcomes can maximize program effectiveness. 

A pilot collaborative care for depression program within a Medicaid managed care 

organization was evaluated using administrative claims and case management data.  Participants 

(n=444) included adults with prior Medicaid coverage and a comparison group identified using 

one-to-one propensity score-matching.  Multivariate logistic regression models estimated the 

odds of decreases in depression severity and acute care, and increases in outpatient services.  T-

tests and chi-squares were used to identify factors influencing clinical improvement in 

depression. 

 After controlling for covariates, group status was not a significant predictor of the odds of 

increased health services use.  Increased comorbidities was a significant predictor of increased 

outpatient physical health visits (OR=1.32, 95% CI [0.57,1.06]).  Among intervention 

participants (n=234), significant individual and social determinants of health leading to higher 

odds of decreased depression and changes in health services use were identified.  Additionally, 

lower illness severity was associated with clinical improvement in depression, t(45.47)=2.60, 

p<.05, d = 0.46, 95% CI [.40, 3.18].  Increased follow up contacts were associated with lower 



    
 

 
  

depression severity, OR=1.42, 95% CI [1.17, 1.71].  Comparing primarily face-to-face (FTF), 

primarily telephonic, and equal telephone/FTF contacts, telephonic participants were more likely 

to have lower depression severity and to decrease/maintain their inpatient stays compared to 

those with equal telephone/FTF, OR=0.28, 95% CI [1.34, 9.90]; OR=4.64, 95% CI [1.35, 15.94], 

respectively.   Using an ecological framework for vulnerable populations, individual and social 

determinants associated with changes in health services use and depression outcomes were 

identified.  Findings support adapting case management services to address complex needs, 

increasing follow up contacts, and utilizing telephonic along with FTF contacts.  Lower contacts 

resulted in worse outcomes.  Managed care organizations can play a bigger role with health 

service researchers in supplying data for evaluation of innovative programs.  Additional research 

with collaborative care depression programs addressing Medicaid populations is needed.
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CHAPTER I  

 

INTRODUCTION 

According to the World Health Organization (WHO) depressive disorders are the leading 

cause of disability worldwide as measured by total years lost due to disability (WHO, 2012).  By 

2030, it will become the leading cause of global burden of disease (World Federation for Mental 

Health [WFMH], 2012).  Closer to home, results from the 2012 National Survey on Drug Use 

and Health estimate that 19% of adults aged 18 or older in the United States reported they had a 

mental illness, excluding substance use disorders, within the past year (Department of Health and 

Human Services [DHHS], 2013).   An estimated 7% of all U.S. adults had at least one major 

depressive episode within the past year (Center for Behavioral Health Statistics and Quality, 

2016).  The total economic burden of depression in the United States is estimated at $210.5 

billion per year (Greenberg et al., 2015).  Much of the treatment for depression has occurred in 

primary care settings, along with patients’ comorbid chronic medical conditions (Katon, 2012).  

This highlights the need for primary care to utilize enhanced models of care that are 

collaborative and coordinated with behavioral health specialists.  This need is even more 

profound among people covered by Medicaid who face additional challenges due to very limited 

incomes and/or disabilities.   

Mental Health in the United States 

The most prevalent forms of mental illness in the U.S. are anxiety and mood disorders 

(Centers for Disease Control [CDC], 2013).   According to the Diagnostic and Statistical Manual 

of Mental Disorders (5
th

 ed.; DSM-5; American Psychiatric Association, 2013) depression, 

including major depressive disorder, bipolar disorder, and dysthymia, refers to mental health 

disorders in which feelings of sadness, loss, anger, or frustration interfere with daily life for two 
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weeks or longer.  If left untreated, mental illnesses can lead to poor self-care and treatment 

adherence resulting in negative health outcomes, increased mortality, and decreased work 

productivity (Unutzer, Harbin, Schoenbaum & Druss, 2013).  The National Center for Health 

Statistics reports that 43% of people with severe depressive symptoms experience difficulties in 

their home, work, and social lives (Pratt & Brody, 2014).   Furthermore, people with a serious 

mental illness (SMI) have premature mortality rates two to three times higher than those of the 

general population with an estimated 60% of early mortality due to physical illness (De Hert et 

al., 2011).  SMI includes major depression, schizophrenia, bipolar disorder, obsessive 

compulsive disorder (OCD), panic disorder, post-traumatic stress disorder (PTSD) and 

borderline personality disorder (National Alliance on Mental Illness, n.d.).  Of note, ‘behavioral 

health services’ refers to treatment of both mental illness and substance use disorders. 

Comorbid Mental Health and Chronic Medical Conditions in the United States 

Chronic medical conditions, namely heart disease, stroke, cancer, diabetes, obesity, and 

arthritis, account for 70% of deaths each year in the United States and 75% of health care costs 

(CDC, 2009).  Having co-occurring chronic physical and mental health conditions are associated 

with elevated symptom burden, higher mortality, decreased quality of life, higher functional 

impairment, and higher costs (Goodell, Druss & Reisinger Walker, 2011).  The high rates of 

comorbid mental disorders and chronic conditions are due to the bidirectional influence these 

disorders have on one another.  Having a mental health disorder is a risk factor for developing a 

chronic physical/medical condition and vice versa (Goodell, Druss & Reisinger Walker, 2011).  

Individuals with schizophrenia and bipolar disorder are up to three times more likely to have 

three or more chronic conditions compared with people without mental health conditions 

(Carney, Jones & Woolson, 2006; Carney & Jones, 2006).  The 2003 National Comorbidity 



3 
 

 
  

Survey Replication reports that 68% of adults with a mental disorder had at least one medical 

condition; conversely, 29% of adults with a physical disorder had a comorbid mental health 

disorder (Druss & Walker, 2011).  The overall health care costs for people treated for depression 

averaged $426.5 billion between 2010-13 (Thorpe, Jain & Joski, 2017).  This figure 

underestimates the true cost to the U.S. health care system of people with depression as it does 

not include those with an undiagnosed depressive disorder.   

As the U.S. population continues to age, it is becoming a nation with multiple chronic 

conditions (Tinetti et al., 2012).  National estimates on the prevalence of specific chronic mental 

health and medical comorbidities vary widely due to methodological differences in studies, 

including for the most commonly studied comorbidity, individuals with depression and diabetes 

(Katon, 2009).  A meta-analysis of 39 studies involving patients with diabetes reported 31% 

experienced significant depressive symptoms, whereas a separate population-based 

epidemiologic study reported nearly 21% of the study participants had diabetes and major or 

minor depression (Anderson, Freedland, Clouse & Lustman, 2001; Katon, von Korff, 

Ciechanowski et al., 2004).   Data from 1,004 patients enrolled in an integrated primary care 

intervention within 17 primary care clinics across the U.S. reported the following prevalence 

rates with comorbid anxiety disorders:   hypertension/high blood pressure (37%), back problems 

(33%), migraine headaches (29%), vision problems (24%), arthritis or rheumatism (24%), and 

asthma (21%) (Campbell-Sills et al., 2013).  One study suggests a probable causal relationship 

between obesity and subsequent depression.  Roberts, Deleger, Strawbridge & Kaplan’s (2003) 

prospective study on the temporal relation between obesity and depression and found that people 

with obesity at baseline were twice as likely to be depressed five years later; however, depression 

at baseline did not increase the risk for obesity.   
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The course and prognosis of common chronic conditions are negatively affected by 

depression due to one’s decreased ability to self-manage medical condition(s) and decreased 

adherence to treatment plans (Katon et al., 2004).   The ability to work is also affected by mental 

illness as seen in increased work absenteeism, short-term disability, and decreased productivity 

and presenteeism, which in turn affect one’s economic stability and health outcomes (CDC, 

2014).  From an economic standpoint, the presence of comorbid depression or anxiety 

significantly increases medical and mental health expenditures, with over 80% of the increase 

occurring in medical expenditures (Melek & Norris, 2008).    

Depression among Medicaid Beneficiaries 

Medicaid is the joint Federal-State program that provides health care assistance to 

specific groups of low-income individuals and families and it is one of the biggest payers of 

health care in the United States (Centers for Medicare & Medicaid Services [CMS], 2013).  Over 

the last 50 years it has also become the single largest payer of mental health services in the U.S. 

and is becoming a key payer of substance use disorder services (Andrews, Grogan, Brennan & 

Pollack, 2015).  Federal actuarial reports estimate 72.2 million people, or one in five U.S. 

citizens, were enrolled in Medicaid for any period of time in 2012 (CMS, 2013).  Beginning in 

January 2014, the Affordable Care Act (ACA) provided the States the authority to expand 

Medicaid eligibility to nearly all individuals younger than 65 years with incomes below 133% of 

the Federal Poverty Level, including low-income adults without children, without needing a 

waiver (CMS, 2013).    

A high proportion of individuals enrolled in Medicaid have depression and schizophrenia 

compared to the privately insured (Thomas et al. 2005; Berg et al., 2014).   At the national level, 

recently published data from a study of the Medical Expenditure Panel Survey (MEPS) pooled 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2813450/#b26
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from 2010-13 found that 16.8% of Medicaid patients were treated for depression and comorbid 

medical conditions (Thorpe, Jain & Joski, 2017).  Depression estimates vary across states. A 

Medicaid HMO in Colorado estimated 20% of its adult Medicaid enrollees had a depressive 

disorder (Thomas et al., 2005).  A New Hampshire study of its Medicaid members found that 

over 50% of its continuously enrolled adult Medicaid members (i.e., continuously enrolled 11 or 

more months) had some evidence of depression, with the highest prevalence rates found in those 

with permanent disability due to mental illness (NH Dept. of Health and Human Services 

[NHDHHS], 2007).  Of note, the continuously enrolled are made up of a higher percentage of 

permanently disabled than the overall population (NHDHHS, 2007).  Medicaid enrollees suffer 

more severe levels of depression and incur higher depression-related medical costs compared to 

other populations (Frank, Goldman & Hogan, 2003).  The New Hampshire study also reveals 

that although Medicaid members with evidence of depressive symptoms received treatment for 

depression, primarily antidepressant therapy (88%), and were seen by a therapist (61%), they 

averaged 3.8 times higher payments than members without evidence, including 4.7 times higher 

hospitalization rates and 2.5 times more emergency room use (NHDHHS, 2007).  Furthermore, a 

two-fold increase in payments was observed in members with evidence of depression when a 

comorbid condition is present (NHDHHS, 2007).  Significant barriers to depression care exist 

because access for Medicaid-enrolled adults is limited compared to the privately insured (Melfi 

et al., 2000).  Network inadequacy resulting from low participation rates of psychiatrists in 

Medicaid and insufficient numbers of substance abuse treatment professionals play a major role 

in their inequitable access to behavioral health services (Paradise, 2015).   

Total spending on health care averaged $37.6 billion annually between 2010-13 for 

Medicaid enrollees who were treated for depression (Thorpe, Jain & Joski, 2017).  The majority 



6 
 

 
  

of which is not spent on mental illness-related care.  Spending was primarily related to inpatient 

care (28.4%), prescriptions (28.0%), and office visits for medical conditions (21.9) (Thorpe, Jain 

& Joski, 2017).   A breakdown of costs by behavioral health-related versus medical care for 

physical comorbidities revealed that only 15% of total health care costs for people diagnosed 

with any behavioral health disorder goes to behavioral health-specific care (Thorpe, Jain & Joski, 

2017).   Proper care management of both physical and behavioral health conditions is needed to 

affect total health care costs. 

Vulnerable, or at-risk, populations face numerous barriers to accessing adequate health 

care that often lead to delayed preventive health service use followed by increased use of acute 

services (Small, 2014).  Results of the Oregon Health Insurance Experiment reveal that 

expanding Medicaid coverage to low-income, uninsured residents resulted in reduced rates of 

depression by nine percentage points; increased self-reported mental health status;  and increased 

use of physician services, prescription drugs, and preventive care two years after the insurance 

lottery (Baicker et al., 2013).  The Benjamin Franklin adage “an ounce of prevention is worth a 

pound of cure” is truer today as populations in the U.S. and around the world attempt to manage 

the increasing disease burden of non-communicable chronic diseases.  Upstream approaches that 

promote the use of recommended prevention services and outpatient visits for people with 

chronic conditions are needed to prevent worse health outcomes downstream.  The integration of 

mental health and medical care is an important step in redesigning the health system to address 

that need. 

Role of Mental Health in Primary Care 

Since Reiger, Goldberg and Taube’s seminal article in 1978, primary care has been 

labeled the ‘de facto mental health system’ and is seen as integral in identifying and treating 
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mental health disorders.   Key reasons for this include individuals’ lack of access to specialty 

mental health care, particularly with the Medicaid population; lack of trained providers; and 

concerns over stigma associated with utilizing those services (WFMH, 2012).  Over one-third of 

U.S. counties, particularly those with high percentages of Black of Hispanic residents, do not 

contain any outpatient mental health treatment facilities that accept Medicaid (Cummings et al., 

2013).  Forty-two percent of people with mental health conditions state they are ashamed or 

embarrassed of their condition (NMHA, 2000).  As many as one-third to one-half of the patients 

seen in a primary care setting are identified with a mental health, substance abuse, or other 

behavioral health need (Robinson & Rieter, 2007).   Depression is the most common mental 

health condition addressed within primary care settings (Katon & Schulberg, 1992).  Nineteen 

percent of primary care patients qualify for a major depression diagnosis (Olfson et al., 2000).  

Furthermore, primary care physicians are responsible for prescribing an estimated 60 to 80 

percent of psychotropic medications, yet compliance with recommended safety monitoring of 

these prescriptions needs improvement  (Pril, Beck, Safren & Kim, 2001; Mark, Levit & Buck, 

2009; Gallimore, Schreiter & Sokhal, 2016).  As more primary care patients continue to seek 

mental health treatment through their PCPs rather than psychiatry, the need for specialty mental 

health to collaborate with general medicine is even greater (Olfson, 2016).    

Studies report higher premature mortality rates and worse functional status earlier in 

people with multiple chronic conditions compared to people with fewer conditions (Benjamin, 

2010).  In a 2009 national sample of discharged adults, Steiner and Friedman (2013) found that 

patients with two or more chronic disorders compared to those with no or one chronic disease 

had a 50% increase in mortality rates.  These negative outcomes are the result of unnecessary 

hospitalizations and tests, more adverse drug events, and higher reported conflicting medical 
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advice (Wolff, Starfield & Anderson, 2002).  Coordination of care is more difficult but even 

more important for this heterogeneous population (Benjamin, 2010).  Only half of the patients 

seen in primary care who need a mental health referral receive it, and most do not attend the first 

visit (AIMS, 2014; Kessler, 2012).  The U.S. Preventive Services Task Force (USPSTF), an 

independent non-federal panel of experts that conducts evidence reviews of preventive health 

care services, recently recommended depression screening of all adults in the general population 

with implementation requiring that adequate support systems be in place (USPSTF, 2016).  

Support systems are necessary to ensure accurate diagnosis, effective treatment, and appropriate 

follow-up (USPSTF, 2016).  At the system-level, the USPSTF recommends the evidence-based 

primary care collaborative care for depression management approach (USPSTF, 2016).  Follow-

up care would necessitate the coordination of services across mental health and other specialists 

with primary care providers, particularly for patients with mental health and chronic medical 

comorbidities.  However, existing fee-for-service reimbursement strategies and fragmented or 

uncoordinated health care delivery make it difficult for physicians and other caregivers to work 

together across providers and service settings (IOM, 2010).    Funk and Ivbijaro (2008) list a 

number of reasons for integrating mental health into primary care:  

 Burden of mental disorders is significant 

 Mental health and physical health problems are interwoven 

 Treatment gap for mental disorders is enormous 

 Primary care setting for mental health increase access 

 Delivery of mental health services in primary care settings reduces stigma & 

discrimination 

 Cost-effective to treat in primary care  settings 

 Most people treated in collaborative primary care have good outcomes     

Collaborative care for behavioral health programs.  Within the last twenty years, a 

number of different models that integrate mental health services in primary care have been 
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implemented within the U.S.  Known as collaborative care models, they incorporate mental 

health services into a multidisciplinary team within a primary care setting (Unutzer, Harbin, 

Schoenbaum & Druss, 2013; Runyan, 2013).  Some of the more well-documented programs 

include Minnesota’s DIAMOND project, RESPECT-Depression, and IMPACT (Gilbody, 

Bower, Fletcher, Richards, & Sutton, 2006; Unutzer et al., 2002; Nutting et al., 2008).  There is 

wide evidence to support this innovative approach to health service delivery, even if there is not 

ample research yet to support one model of collaborative care as the gold standard (Runyan, 

2013).  

This enhanced primary care approach entails three main components:  1) inclusion of a 

depression care manager (non-physician) and a consulting psychiatrist to participating primary 

care clinics, 2) implementation of clinical processes that would systematically track clinical 

mental health symptoms, and 3) utilization of stepped care  that adjusts treatment based on 

patient progress (Unutzer et al., 2013).   In general, a behavioral health case manager screens and 

tracks mental health conditions within a primary care setting.  This evidence-based approach is 

an effective model for treating people with depression (Gilbody, Bower, Fletcher, Richards & 

Sutton , 2006).   The role of behavioral health managers in this program differs from traditional 

psychotherapists within mental health settings.  Within the primary care setting, they serve as 

behavioral health experts providing short-term counseling employing problem-solving therapy 

and motivational interviewing techniques.  They are part of a larger multidisciplinary health team 

that manages the patient population’s mental health and substance abuse needs as well as the 

psychosocial aspects related to the management of their chronic conditions (Runyan, 2013). 

Systematic reviews of collaborative care for depression approaches have consistently 

found that these programs result in improved treatment adherence, reduced depressive 
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symptoms, higher patient satisfaction, and cost effectiveness compared to usual treatment (Thota 

et al., 2012; Jacob et al., 2012; Gilbody et al., 2006; Gilbody, Bower & Whitty, 2006; Unutzer, 

Harbin, Schoenbaum & Druss, 2013).   Collaborative care interventions have been found to 

reduce depressive symptomatology within six months of enrollment (Gilbody et al., 2006).  In 

their systematic literature review, Jeeva, Dickens and Coventry (2013) also identified several 

studies supporting the hypothesis that treatment of depression with diabetes can lead to a 

reduction in clinical physical symptoms as well as depression severity.  Collaborative care 

programs are estimated to save $15 billion in savings per year to the Medicaid program by 

addressing the need for depression care among people with comorbid medical and mental health 

conditions (Unutzer, Harbin, Schoenbaum, & Druss, 2013).    

One well-documented collaborative care program in the literature is the Improving 

Mood-Promoting Access to Collaborative Treatment (IMPACT) model developed by a group 

from the University of Washington (Unutzer et al., 2002).  The IMPACT program follows the 

general components of collaborative care models, requiring the addition of a behavioral health 

coach and a consulting psychiatrist to participating primary care clinics to engage in systematic 

screening, diagnosis, and to collaborate with members and physicians on treatment of 

depression.  Treatment and interventions are structured to be consistent with the individual’s 

preferences, utilizing techniques such as motivational interviewing, establishing health goals, 

health coaching, and education.  These studies primarily focused on older adults with depression 

in primary care settings.  Evaluations consistently support findings of decreased depression 

symptoms, improved functional status, and better quality of life among the intervention 

participants at 18 and 24 months after their enrollment (Hunkeler et al., 2006). 
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Support for an integrated health system for behavioral health management has taken root 

through federal initiatives and policy mechanisms. This movement initiated from pediatrics and 

was promoted by the National Center for Quality Assurance (NCQA)’s patient-centered medical 

home model.  SAMHSA’s patient-centered medical home (PCMH) and the Primary Care and 

Behavioral Health Care Integration (PBHCI) program in 2009, as well as the Medicaid Health 

Home State Plan Option of the Affordable Care Act (ACA) section 2703 are key federal drivers.   

STATEMENT OF THE PROBLEM 

The changing healthcare needs of the U.S. adult population increasingly involve multiple 

chronic conditions, often with a depressive disorder as a comorbid disorder.  To adequately meet 

the population’s overall healthcare needs requires transformation of the current health delivery 

system.  People with mental health and chronic medical conditions have worse clinical, quality 

of life, and cost outcomes compared to those without the additional mental health burden 

(Goodell, Druss & Reisinger Walker, 2011).  Collaborative care for depression interventions 

have been implemented in primary care settings to better address existing mental health needs.  

Strong evidence exists that promotes the effectiveness of these programs.  A review of 79 RCT 

studies report improved treatment adherence, reduced depressive symptoms, higher patient 

satisfaction, improved quality of life (Archer et al., 2012).  However, the evaluations of these 

programs and the specific strategies leading to the success of these programs have not been 

assessed using a multi-level theoretical framework nor have they focused on health services 

utilization rates.  Furthermore, few studies have focused on Medicaid populations.  Given the 

increased human resources, the costs associated with these programs, and the synergistic 

relationship in the management of mental and physical health needs, the need exists for a better 

understanding of the relationship between components of these programs, characteristics of the 
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participants, and the effect on participants’ health services utilization patterns.  This need is 

particularly true for populations at greater risk for poor health outcomes, such as low-income and 

disabled groups covered through Medicaid, in which the effectiveness of depression treatments is 

not well-documented in the literature. 

PURPOSE OF THE STUDY 

There are three primary aims in this study.  First, the study will evaluate the effectiveness 

of a pilot collaborative care for depression program in reducing acute care, namely inpatient 

admissions and ED visits, and increasing outpatient services among Medicaid patients with 

diagnosed depression compared to patients with similar characteristics receiving usual care.  

Second, using a health services utilization theoretical framework, the study will identify 

individual and community-level determinants of change in acute care and outpatient care service 

use and depression severity among the program participants.  Third, characteristics of the 

program’s follow-up sessions between the behavioral health coaches and program participants as 

they relate to health service utilization and depression severity will be examined.  Within each 

aim, inpatient, ED, and outpatient healthcare services are further reduced into physical and 

behavioral health services where claim counts are sufficient.   

SIGNIFICANCE OF THE STUDY 

Foremost in any healthcare study are the needs of the patients.  This study is significant 

in that it focuses on the healthcare needs of a Medicaid-eligible population, which defines them 

as a ‘vulnerable’ population due to disability, severely limited financial resources, or specific 

challenges that make them eligible for coverage.  Vulnerable populations are at greater risk of 

suffering poor health and generally have greater health needs (Shi & Stevens, 2010).  From a 

national policy viewpoint, vulnerable populations consume a greater share of the nation’s health 

care resources and the number of those in need is growing (Shi & Stevens, 2010).   
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The collaborative care approach is a key strategy within primary care in achieving the 

“triple aim” goals of improving the health of the population; reducing health care costs without 

harm to individuals, families, and communities; and, improving the patient’s health care 

experience.  The IOM reports that it takes 17 years for a health care innovation to be 

incorporated into practice (IOM, 2001).  This study is timely in that regard.  In recent years, the 

federal government has shown support for a more integrated health system through federal 

programs and policy mechanisms, for example, the SAMHSA Primary and Behavioral Health 

Care Integration (PBHCI) program and the Medicaid Health Home State Plan Option in the 

Affordable Care Act section 2703.   This study extends the health service field’s evidence base 

on the effectiveness of programs that promote an integrated, coordinated, patient-centered 

approach.  Given the additional human and financial resources required, and the additional 

commitment on the patient’s end, research that can shed light on the associated factors that lead 

to improved outcomes with this adopted approach is vital.  The ability to apply an evidence-

based framework to integrated care approaches helps healthcare professionals better pinpoint in 

which settings and with what populations this model will be most effective.   The most recent 

variation on the Andersen Behavioral Model of Utilization (1968), the Gelberg-Andersen 

Behavioral Model for Vulnerable Populations (BMVP, Gelberg, Andersen & Leake, 2000), is an 

appropriate option.  Its application to collaborative care programs will allow a more 

comprehensive understanding of the multi-level factors that influence utilization of health 

services among a population considered at-risk for negative health outcomes.   

Another significant contribution of this study is that it focuses on utilization patterns in 

addition to changes in depression severity with participants.  Most evaluations of collaborative 

care programs have focused on depression remissions as the primary outcomes, and rightfully so, 
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however as an integrated care approach, the overall health of participants is expected to improve 

over time, requiring less reliance on acute health care services.   

Finally, this study also sheds light on the outcomes of the first two years of a multi-year 

intervention.  Findings from this study will provide additional insight into the degree of change 

in service utilization and depression scores that can be expected during the ramp up years of a 

collaborative care program, particularly within participants’ first six months, which may not be 

as significant when compared to their results a year later or longer with the program.  In some 

cases, total net medical and pharmacy costs for participants within the first year increased due to 

increased use of outpatient services and medications, with expected overall savings occurring 

further down the road (Waxmonsky et al., 2012).    

Ultimately the goal in implementing a collaborative care program is to provide holistic 

patient-centered care that improves quality of life; ensures timely and appropriate health care 

services to prevent debilitating and costly acute care; and achieves cost efficiencies, in short, 

ensuring the “triple aim” approach of  improved population health, improved care experiences, 

and lower costs (Berwick, Nolan & Whittington, 2008).   
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CHAPTER II 

 

 

BACKGROUND OF THE STUDY 

 This chapter summarizes the literature relevant to the research objectives of this study.  It 

is organized into five main sections:  (1) the study population (2) evidence-base for collaborative 

care for depression programs in primary care, (3) description of the Behavioral Model of 

Vulnerable Populations, (4) dependent and independent variables, and (5) limitations of existing 

research literature.   

LITERATURE REVIEW 

Collaborative Care for Depression Programs in Primary Care 

The acceptance within the medical community to integrate behavioral health services in 

primary care has strengthened within the last fifteen years.  The literature is replete with 

hundreds of initiatives in the U.S. that fall under the collaborative care rubric.  Collaborative care 

models are meant to move team care from parallel relationships to interdisciplinary approaches.  

Communication and delivery processes include the common goal of person-centered care 

(Sanchez & Ordono, 2013).   Behavioral health providers that are integrated into primary care 

often adapt to a faster pace, more diverse patient needs, and different demands from the primary 

care team compared to the traditional behavioral health specialty approach (McFeature & Pierce, 

2012).   

This form of enhanced primary care is achieved by adding a depression care manager and 

a consulting psychiatrist to participating primary care clinics; clinical processes that 

systematically track clinical depression outcomes, and using an early intervention and prevention 

focus in which a population based screening is implemented to identify patients with depressive 

symptoms. A care plan is developed that may include counseling, brief intervention by the 
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behavioral health professional, or a prescription or referral to a mental health specialists or some 

combination. Follow-up with completion of the standardized scale with scoring that includes 

decision supports regarding treatment informs changing treatment approaches if there is not an 

improvement in depressive symptoms.  This changing treatment based on patient response is 

identified as “stepped care”.  Generally, stepped care involves a hierarchy of treatment options 

delivered in such a way that treatments start at the lowest level of services appropriate for the 

individual and are adjusted, or stepped up, to more resource-intense services based on patient 

progress (Unutzer, Harbin, Schoenbaum & Druss, 2013; Runyan, 2013).  Researchers from the 

Milbank Memorial Fund (2010) distilled information on programs implemented in the U.S. to 

identify eight practice models.  Within in the literature on collaborative care for depression 

programs they may be labeled coordinated, co-located, or integrated care depending on the level 

of integration between mental health specialty services and primary care (Milbank Memorial 

Fund, 2010).   

There is wide evidence to support this innovative approach to health service delivery, 

even if there is not ample research yet to support one model of collaborative care as the gold 

standard (Runyan, 2013).  The approach has been an effective model for treating people with 

depression (Gilbody, Bower, Fletcher, Richards & Sutton, 2006).   In general, a care manager 

screens and tracks mental health conditions within a primary care setting, such as a Medicaid 

health home.  These care managers have a different role from traditional psychotherapists within 

mental health settings.  As part of the multidisciplinary team led by the primary care physician, 

they are responsible for addressing patients’ mental health disorders. Their roles include 

educating patients, supporting treatment decisions and medication adherence, monitoring 

outcomes, brief counseling, coordinating psychiatrist or other mental health specialist needs, and 
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addressing the psychosocial aspects of managing their chronic medical conditions  (Sanchez & 

Adomo, 2013; Runyan, 2013).  Care managers provide a valuable service by easing the burden 

of difficult patients and building trust with the primary care providers.   They are essential to the 

success of the collaborative care models (Sanchez & Ordono, 2013).  Three well-known program 

models from the collaborative care for depression literature are summarized below.   

Project IMPACT 

One well-documented collaborative care program is the Improving Mood-Promoting 

Access to Collaborative Treatment (IMPACT) model developed by a group from the University 

of Washington (Unutzer et al., 2002).  The IMPACT program follows the general components of 

collaborative care models, requiring the addition of a behavioral health coach and a consulting 

psychiatrist to participating primary care clinics to engage in systematic screening, diagnosis, 

and to collaborate with members and physicians on treatment of depression.  Treatment and 

interventions are structured to be consistent with the individual’s preferences, utilizing 

techniques such as motivational interviewing, establishing health goals, health coaching, 

problem-solving therapy, and education.  These studies primarily focused on older adults with 

depression in managed care primary care settings and have consistently supported findings of 

decreased depression remission, improved functional status, and better quality of life among the 

intervention participants at 18 and 24 months after their enrollment (Hunkeler et al., 2006).  This 

is the program model from which the intervention used in this current study was based. 

Colorado Access:  Depression Care Management Program 

This program differs from other depression care management (DCM) programs in that it 

is administered at the health plan level versus provider primary care sites.  Colorado Access is a 

nonprofit public sector health plan which developed and implemented a depression care 
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management program delivered by care managers (Waxmonsky et al., 2012).   Depression 

screenings were given to high medical risk and high cost Medicaid plan members, resulting in 

370 participants in the program.  Evaluations of the DCM program report significantly reduced 

depression severity up to 12 months after intervention when compared to baseline depression 

scores.  Additionally, at 12 months, 56% of the participants had either a 50% reduction in 

severity or a score below the clinical range for major depression as determined by the PHQ-9.  

Longitudinal economic analyses comparing the 12 months prior to enrollment and 12 months 

after revealed a significant but modest increase in ER visits, outpatient office visits, and overall 

medical and pharmacy costs after adjusting for length of time enrolled.  The researchers 

explained that most of those cost increases resulted from higher outpatient service utilization and 

net pharmacy costs as opposed to increased ED admission or acute hospitalizations (Waxmonsky 

et al., 2012). 

Support for an integrated health system has taken root through federal initiatives and 

policy mechanisms, including the patient-centered medical home (PCMH) and the Primary Care 

and Behavioral Health Care Integration (PBHCI) program in 2009, and the Medicaid Health 

Home State Plan Option of the Affordable Care Act (ACA) section 2703.  This state-level 

benefit that started in 2011, enables organizations to better coordinate services for Medicaid 

members with one or more chronic conditions, especially where serious and persistent mental 

health conditions occur (CMS, 2010).  This policy provision allows states to link Medicaid 

beneficiaries with a serious mental illness or a chronic condition to a health home to receive 

coordinated primary care and behavioral health services and details payment mechanisms to 

finance these integrated services (Unutzer, Harbin, Schoenbaum & Druss, 2013).  With the 

efforts of a designated care coordinator, services are managed under a ‘whole-person’ approach 
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to health service delivery, including primary care, behavioral health, acute, and long term 

support services (CMS, 2010).     

DIAMOND (Depression Improvement Across Minnesota Offering a New Direction) 

 In 2008 this collaborative care initiative was launched in 10 primary care medical clinics 

throughout Minnesota by the Institute for Clinical Systems Improvement (ICSI) (ICSI, 2008).  It 

is an evidence-based model that built on the successes of project IMPACT out of the University 

of Washington and included the same components of using a validated screening tool, systematic 

tracking and monitoring, a stepped care approach, depression case management and psychiatric 

consultation.  What is unique to this initiative is its payment structure redesign.  ICSI developed 

a payment model that reimburses the participating medical groups through bundled services for 

depression care management and consulting psychiatric services that lead to improved 

depression outcomes.  Similar to project IMPACT, the PHQ-9 is used to assess ongoing 

depression management (ICSI, 2008).   Periodic depression care management payments are 

made to the medical groups by the health plans for each enrolled patient.  The bundled set of 

services are billed through a single billing code used only by certified DIAMOND sites to 

maintain the program’s sustainability (ICSI, 2008).   

Systematic reviews of collaborative care for depression approaches, including these three 

programs, have consistently found that these interventions result in improved treatment 

adherence, reduced depressive symptoms, higher patient satisfaction, and improved cost 

effectiveness compared to usual treatment (Thota et al., 2012; Jacob et al., 2012; Gilbody et al., 

2006; Gilbody, Bower & Whitty, 2006; Unutzer, Harbin, Schoenbaum & Druss, 2013; Archer et 

al., 2012).   Collaborative care programs such as the DIAMOND project in Minnesota have 

found that a 40% decrease in PHQ-9 depression severity scores for moderately severe depression 
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during the first month of treatment is not an unrealistic goal of stepped care programs 

(Angstman, Rohrer & Rasmussen, 2012). 

Treating Depression among Medicaid Beneficiaries 

Effective methods to identify and treat depression within the most appropriate settings is 

especially important with at-risk populations, yet there is insufficient data on the extent to which 

Medicaid-enrolled adults receive depression care that  adheres to clinical practice guidelines.  

Current clinical guidelines for patients with severe or chronic mild to moderate major depressive 

disorder (MDD) include strong recommendations for the following:   

 a combination of antidepressants and referral to behavioral health for evidence-based 

psychotherapy; 

 monitoring patients for suicidal ideation;  

 behavioral health education for patients with mild to moderate MDD;    

 continued monitoring of outcomes of care over time using the PHQ-9; 

 long-term treatment, monitoring, and follow up require follow-up at specific time 

intervals, including assessment for adherence, side effects, suicidal ideation, and response 

to treatment (Kaiser Permanente Care Management Institute, 2012). 

 

Depression treatment among the Medicaid population is inadequate (Teh et al., 2010).   

Teh and colleagues (2010) conducted a study of 1,098 Medicaid-enrolled adults who initiated 

new depression treatment and found that younger adults, African-Americans, and those whose 

depression treatment began with an inpatient stay were less likely than their comparison groups 

to receive the minimum number of psychotherapy visits within clinical guidelines for depression.  

Overall, 30% of the individuals studied received inadequate depression treatment (either 

psychotherapy or psychopharmacology).  New Hampshire data profiling Medicaid members’ 

health care experience during calendar-year 2005 reveal differences by eligibility group in 

obtaining mental health specialty appointments (NHDHHS, 2007).  Sixty-one percent of all 

members with any evidence of depression had at least one mental health encounter during the 
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year, ranging from 41% for elderly covered members to 83% for those with a mental health 

disability.  Although percentages vary, reports of inadequate mental health care appear consistent 

over time and place.  In Colorado during calendar-year 2000, one Medicaid health plan reported 

that only 32.8 percent of patients (n=852) with a psychiatric disorder  saw a mental health 

professional during the one-year study period and of those with depression only 36.2 percent 

attended more than one specialty mental health visit (Thomas et al, 2005).    

The Medicaid Health Home State Plan Option is a recent state-level benefit, started in 

2011 under the ACA, that enables organizations to better coordinate services for Medicaid 

members with one or more chronic conditions, especially where serious and persistent mental 

health conditions occur (CMS, 2010).  This policy provision allows states to link Medicaid 

beneficiaries with a serious mental illness or a chronic condition to a health home to receive 

coordinated primary care and behavioral health services and details payment mechanisms to 

finance these integrated services (Unutzer, Harbin, Schoenbaum & Druss, 2013).  With the 

efforts of a designated care coordinator, services are managed under a ‘whole-person’ approach 

to health service delivery, including primary care, behavioral health, acute, and long term 

support services (CMS, 2010).     

THEORETICAL FRAMEWORK 

The theoretical frame work used in this study is the Behavioral Model of Vulnerable 

Populations (BMVP) developed by Gelberg, Andersen & Leake (2000).  This model is a 

variation of the well-known Behavioral Model of Health Service Use (BMHSU, Andersen, 

1995).  The basic tenets of the BMVP are the same as the original BMHSU that was originally 

developed in the late 1960s to help in understanding conditions, currently referred to as social 

determinants of health, that either enabled or hindered access to and utilization of health services 
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with a focus towards policy development that would reduce disparities to access care (Andersen, 

1995).   

The model posits three components that represent a causal ordering of factors predicting 

health service utilization (Andersen, 1995).  These components include predisposing, enabling, 

and need factors.  Later versions also include the influence of health system factors in 

determining health behavior and ultimately health status of the population under study (Andersen 

& Newman, 2005; Andersen, 1995).  Predisposing factors are characteristics of the individual or 

their social environment that existed prior to their perception of illness. There are three 

subcomponents of predisposing factors that include social structure, health beliefs, and 

demographic factors (Andersen & Newman, 2005).   These are typically immutable factors, such 

as age, gender, education level, occupation, prior health service utilization that are associated 

with health service use but may not be directly responsible for health service use (Andersen & 

Newman, 2005).   Enabling factors are personal, family, or community resources that enable or 

impede health service use.  Traditional examples include living arrangement, usual source of 

care, and insurance status.  Need factors are represented by perceived illness and objective 

evaluations, such as by a provider, of the individual’s health status.  The need factors are often 

the more proximal predictors of health service use (Andersen & Newman, 1973; Andersen, 

1995).   

The original model developed in the 1960s has gone through four distinct phases.  At 

each phase the model grew to encompass more distal predictors and outcomes.  The next phase 

was a major revision to the model developed by Aday and colleagues at the Center for Health 

Administration Studies, University of Chicago (Andersen, 1995).  They added the influence of 

the health care system, both national health policy and the health system’s resources as 
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Hypothesis 3a.  Among the intervention participants, a significant association exists between 

predisposing, enabling, and need characteristics and change in health services use between the 

six-month pre and post index periods. 

Hypothesis 3a results.   

Multivariate logistic regressions were conducted using the identified11 predictors plus pre-

index visit health service use, to determine if the model predicted change in use of each of the 

health service types and depression severity.  Although there were initially 236 intervention 

participants in the data set, due to missing data in the variables 12-month prior depression 

diagnosis and race (missing n = 58 [24.6%];  n = 12 [5.1%] , respectively), the multivariate 

logistic regression analyses were limited to 171 participants.  Having prior or current case 

management services, which is an enabling factor, was a consistent predictor of likelihood to 

maintain or decrease service use.  Regarding inpatient stays, patients who were pregnant had a 

94% higher likelihood of increasing their inpatient stays compared to those who are not 

pregnant, OR=.06  , 95% CI [.01, .32] (Table 27).  Patients with higher CI3 illness severity 

scores had a12% higher likelihood of increasing their inpatient stays during the six-month follow 

up compared to those with lower scores, OR=  .88, 95% CI [.78, 1.00].  Regarding ED visits, 

patients with prior ED visits during the prior six months were 3.2 times more likely to decrease 

or maintain their ED visits during the follow up period, OR=3.19, 95% CI [1.40, 7.29] (Table 

28).  Patients in case management were 3.2 times more likely to increase their ED visits 

compared to those not in case management, OR=.32, 95% CI [.14, .73] (Table 28).  As age 

increases by one year, there was a 5% increase in likelihood of decreasing/maintaining ED visits, 

OR=1.05, 95% CI [1.01, 1.09].  Regarding outpatient behavioral health visits, patients in case 

management at index visit were 3.5 times more likely to decrease/maintain their behavioral 
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health visits, OR=3.50, 95% CI [1.31, 9.34] (Table 29).  Those in the higher provider density 

sites (Baltimore, MD) were nearly 12 times more likely to decrease or maintain their behavioral 

health visits compared to those in the less provider-dense health plans (TX and TN), OR=11.88, 

95% CI [3.24, 43.61].  Regarding outpatient physical health visits, patients in case management 

at index visit were 2.2 times more likely to decrease or maintain their outpatient physical health 

visits compared to those who were not in case management, OR=2.21, 95% CI [1.08, 4.51] 

(Table 30). 

The type of population characteristic from the BVMP that each significant predictor 

represents is listed below in bold by type of health service use: 

 Inpatient (BH and PHYS) usage –pregnancy (NEED), CI3 illness severity (NEED)  

 ED (BH and PHYS) usage –age (PREDISPOSING), case management (ENABLING), 

prior ED visits (NEED) 

 Outpatient behavioral health usage –case management (ENABLING), primary care-

behavioral health physician density (ENABLING) 

 Outpatient physical health usage – case management (ENABLING), prior visits (NEED) 

 

Each of the three factors (i.e., predisposing, enabling, and need) had at least one variable 

predicting health service use, providing support for the BMVP model.  The most prevalent types 

of the BMVP’s population characteristics predicting health service use were enabling and need 

characteristics.   
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Table 27 

 

Summary of Logistic Regression Model Estimating Odds of Decrease/Maintain 

in Inpatient Stays Between Pre and Post Periods (n=171) 

Variable OR 95% CI p value 

Pre Inpatient Stays (None or > 1) 1.412 [0.357, 5.587] .623 

Gender (Female) 0.716 [0.218, 2.350 .582 

Age 1.010 [.962, 1.060] .702 

Race (Black/Other) 1.237 [.364, 4.207] .733 

Pregnancy (No)** 0.055 [0.009, .320] .001 

Depression Severity Initial 1.019 [0.901, 1.152] .767 

CI3 (Illness Severity)* 0.883 [0.782, .997] .045 

Case Management (No) 1.408 [.484, 4.098] .530 

Existing Dep. Diagnosis (No) 1.265 [0.441, 3.634] .662 

Knowledge of Condition (Has enough) 0.464 [0.126, 1.711] .249 

Risk of Harm/Self-harm (No) 0.843 [0.211, 3.361] .808 

Prim. Care-Beh. Health Prov. Density (Low) 3.443 [0.905, 13.102] .070 

Hosmer and Lemeshow Test p-value  .59     

Nagelkerke R
2
  .19     

*p < .05, ** p < .01 

     Note1.  Binary outcome variable:  0 = increase; 1= decrease/maintain 

Note2.  Reference groups are listed in parentheses 
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Table 28 

Summary of Logistic Regression Model Estimating Odds of Decrease/Maintain 

in Emergency Dept. Visits Between Pre and Post Periods (n=171) 

 

  

Variable OR 95% CI p value 

Pre ED Visits (None or > 1)** 3.193 [1.398, 7.294] .006 

Gender (Female) .794 [0.346, 1.825] .587 

Age* 1.048 [1.011, 1.086] .010 

Race (Black/Other) .851 [.339, 2.137] .731 

Pregnancy (No) 2.082 [0.425, 10.190] .365 

Depression Severity Initial 0.973 [0.891, 1.064] .550 

CI3 (Illness Severity) 0.983 [0.898, 1.075] .703 

Case Management (No)** .315 [.135, .731] .007 

Existing Dep. Diagnosis (No) 1.485 [0.681, 3.241] .321 

Knowledge of Condition (Have enough) 0.823 [0.324, 2.091] .682 

Risk of Harm/Self-harm (No) 0.803 [0.318, 2.026] .642 

Prim. Care-Beh. Health Prov. Density (Low) 1.195 [0.465, 3.070] .711 

Hosmer and Lemeshow Test p-value  .15 

    Nagelkerke R
2
  .15     

*p < .05, ** p < .01      

Note1.  Binary outcome variable:  0 = increase; 1= decrease/no change 

 Note2.  Reference groups are listed in parentheses  
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Table 29 

 

Summary of Logistic Regression Model Estimating Odds of Decrease/Maintain in 

Outpatient Behavioral Health Visits During Post Period (n=170) 

Variable OR 95% CI p value 

Number of Outpatient BH Visits Pre Period 1.01 [0.94, 1.09] .78 

Gender (Female) 1.44 [0.495, 4.17] .51 

Age .97 [.925, 1.01] .11 

Race (Black/Other) 1.27 [.474, 3.40] .64 

Pregnancy (No) 1.71 [0.162, 18.09] .66 

Depression Severity Initial 0.92 [0.825, 1.02] .10 

CI3 (Illness Severity) 1.005 [0.893, 1.13] .94 

Case Management (No)* 3.50 [1.309, 9.34] .01 

Existing Dep. Diagnosis (No) 0.36 [0.126, 1.01] .05 

Knowledge of Condition (Have enough) 0.97 [0.355, 2.62] .95 

Risk of Harm/Self-harm (No) 1.88 [0.523, 6.73] .33 

Prim. Care-Beh. Health Prov. Density (Low)** 11.88 [3.238, 43.61] .00 

Hosmer and Lemeshow Test p-value  .55     

Nagelkerke R
2
  .39     

*p < .05, ** p < .01 

     Note1.  Binary outcome variable:  0 = increase; 1= decrease/no change 

 Note2.  Reference groups are listed in parentheses  
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Table 30 

 

Summary of Logistic Regression Model Estimating Odds of Decrease/Maintain in  

Outpatient Physical Health Visits During Post Period (n=170) 

  Variable OR 95% CI p value 

Number of Outpatient PHY Visits Pre Period* 1.03 [1.00, 1.06] .028 

Gender (Female) 1.37 [0.63, 2.98] .434 

Age .99 [.96, 1.03] .395 

Race (Black/Other) 1.31 [.56, 3.06] .531 

Pregnancy (No) .65 [0.15, 2.82] .568 

Depression Severity Initial .98 [0.90, 1.06] .647 

CI3 (Illness Severity) .98 [0.89, 1.07] .604 

Case Management (No)* 2.21 [1.08, 4.55] .031 

Existing Dep. Diagnosis (No) 1.46 [0.71, 3.00] .300 

Knowledge of Condition (Have enough) .75 [0.32, 1.77] .503 

Risk of Harm/Self-harm (No) 1.07 [0.46, 2.46] .871 

Prim. Care-Beh. Health Prov. Density (Low) 1.37 [0.58, 3.26] .479 

Hosmer and Lemeshow Test p-value  .23     

Nagelkerke R
2
  .13     

*p < .05, ** p < .01 

     Note1.  Binary outcome variable:  0 = increase; 1= decrease/no change 

 Note2.  Reference groups are listed in parentheses  

 

 

Research Question 3b.  Using the BMVP as a framework, what are the significant 

predictors of decreased depression among the intervention participants during the six 

months of follow up?   

Hypothesis 3b.  Among the program participants, a significant association exists between 

predisposing, enabling, and need characteristics and change in depression severity scores 

between the six-month pre and post periods after enrollment in the collaborative care program. 

Hypothesis 3b results.   

The eleven selected predictors representing the predisposing, enabling, and need population 

characteristics of the BMVP were included in the multivariate logistic regression model to predict change 

in depression severity.  Knowledge of condition (predisposing predictor) and provider density (enabling 
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predictor) were significant predictors of change in depression severity. Patients who felt they had enough 

knowledge at index visit were 2.8 times more likely to have a decrease in their depression severity 

compared to those who felt they did not have enough knowledge, OR= 0.36, 95% CI [.15, .88] (Table 31).  

Patients in the Maryland health plan were 3.4 times more likely to decrease their depression severity 

scores compared to TN and TX, which had lower provider densities compared to MD, OR=3.37, 95% CI 

[1.36, 8.37] (Table 31).        

 

 

Table 31 

 

Summary of Logistic Regression Model Estimating Odds of a Decrease in Depression 

Severity Between Pre and Post Period (n=171) 

 

Variable OR 95% CI p value 

  Depression Severity Initial 1.082 [0.996, 1.176] .061 

  Gender (Female) .518 [0.231, 1.161] .110 

  Age 1.014 [.981, 1.048] .418 

  Race (Black/Other) .990 [.414, 2.370] .982 

  Pregnancy (No) 1.207 [0.267, 5.450] .807 

  CI3 (Illness Severity) 0.988 [0.911, 1.073] .780 

  Case Management (No) .729 [.350, 1.518] .399 

  Existing Dep. Diagnosis (No) 0.667 [0.325, 1.369] .270 

  Knowledge of Condition (Have enough)* 0.359 [0.147, .878] .025 

  Risk of Harm/Self-harm (No) 1.358 [0.597, 3.090] .465 

  Prim. Care-Beh. Health Prov. Density (Low)** 3.367 [1.355, 8.367] .009 

  Hosmer and Lemeshow Test p-value  .59       

Nagelkerke R
2
  .17       

*p < .05, ** p < .01 

       Note1.  Binary outcome variable:  0 = increase/maintain; 1= decrease 

    Note2.  Reference groups are listed in parentheses 

 

 

Research Question 3c.  Among the intervention participants, does a significant association 

exist between the change in depression severity and change in health services used during 

follow up? 
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Hypothesis 3c.  Among the intervention participants, a significant association exists between the 

change in depression severity and change in inpatient stays, ED visits, and outpatient visits from 

pre to post enrollment date, after controlling for confounders.   

Hypothesis 3c results. 

The framework of the BMVP also depicts an association between health behaviors (i.e., 

health services use) and health outcomes (i.e., depression severity) after taking into account the 

variance accounted for by the social determinants of health (i.e., predisposing, enabling, and 

need).  Preliminary bivariate analysis of the change from pre to post in each type of health 

service use and depression severity using independent samples t-tests revealed a statistically 

significant relationship between inpatient stays and change in depression severity (t(46.71)= -

2.245, p <.05, Mean difference -1.483, 95% CI [ -2.81, -.15].  Participants whose inpatient stays 

decreased or maintained had a significant decrease in their depression scores compared to those 

whose stays increased.  Associations between the amount of change in depression severity and 

ED, outpatient behavioral health, and outpatient physical health visits were not statistically 

significant.  However, after controlling for the variance contributed by the BMVP’s population 

characteristics, the hierarchical multivariate logistic regression models revealed no significant 

relation exists between the change in health services use and change in depression severity 

(Table 32).    

  



 
 

   
  

1
1
1
 

 

Table 32 

Summary of Hierarchical Multiple Logistic Regression Analyses of Change in Depression Severity Estimating Odds of 

Decreasing/Maintaining Health Services Use 

 

ED (BH/PHYS)

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Model 1

Pre-enrollment Service Use
2

1.346 [0.34, 5.33] 3.14** [1.39, 7.12] 1.02 [0.94, 1.10] 1.03* [1.00, 1.06]

Gender (Female) 0.82 [0.25, 2.72] 0.81 [0.35, 1.87] 1.57 [0.55, 4.52] 1.43 [0.65, 3.13]

Age 1.01 [0.96, 1.06] 1.05** [1.01, 1.09] 0.97 [0.93, 1.01] 0.99 [0.96, 1.02]

Race (Black/Other) 0.79 [0.23, 2.74] 0.83 [0.33, 2.07] 1.24 [0.47, 3.30] 1.30 [0.55, 3.04]

Pregnancy (No) 0.05** [0.01, 0.30] 2.07 [0.42, 10.26] 1.95 [0.19, 20.52] 0.64 [0.15, 2.75]

CI3 (Illness Severity) 0.89 [0.78, 1.01] 0.99 [0.90, 1.08] 1.01 [0.90, 1.14] 0.98 [0.89, 1.08]

Case Management (No) 1.50 [0.50, 4.46] 0.313** [0.14, 0.73] 3.09* [1.20, 7.97] 2.22* [1.07, 4.58]

Existing Dep. Diagnosis (No) 1.29 [0.45, 3.72] 1.45 [0.67, 3.15] 0.31* [0.11, 0.86] 1.46 [0.72, 3.00]

Knowledge of Condition (Have enough) 0.52 [0.14, 1.90] 0.84 [0.33, 2.134] 1.00 [0.37, 2.71] 0.77 [0.33, 1.84]

Risk of Harm/Self-harm (No) 0.73 [0.19, 2.76] 0.71 [0.291, 1.71] 1.54 [0.43, 5.52] 0.92 [0.41, 2.08]

PC-BH Provider Density (Low) 3.14 [0.82, 12.11] 1.20 [0.47, 3.05] 11.22** [3.21, 39.18] 1.38 [0.58, 3.28]

Model 2

Depression Change
3

1.09 [0.97, 1.23] 1.02 [0.95, 1.11] 1.02 [0.93, 1.12] 1.05 [.98, 1.13]

Hosmer and Lemeshow Test p  value 0.32 0.20 0.51 0.02

Nagelkerke R
2

0.21  R
2
 = . 03 0.15  R

2
 = . 00 0.38  R

2
 = . 00 0.15  R

2
 = . 02

n 171 171 170 170

*p  < .05, **p  < .01
1
Binary outcome variable coded as 0 = increase; 1= decrease/no change

2
Pre-enrollment service use defined as 0=none, 1=1 or more for IP and ED; continuous variable for OP visits

3
Depression change was adjusted for outliers using Winsor method.

Note.  Reference groups are listed in parentheses.

Change in Health Service Use from Pre to Post-Enrollment Periods
1

IP (BH/PHYS) OP BH OP PHYS
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Results of Research Question 4 

Research Question 4a.  Which predictors of the BMVP framework are associated with 

achieving a clinical reduction in depression severity? 

Hypothesis 4a.  Among the intervention participants, those who achieved a clinical response in 

their depression severity differ significantly in predisposing, enabling, and need characteristics 

from those who did not achieve a clinical response.   

Hypothesis 4a results. 

This exploratory analysis focused on whether participants who achieved a clinical 

response to the intervention in their depression severity scores differed significantly from those 

who did not.  A clinical response was defined as a 50% decrease in their PHQ-9 depression score 

at their last contact compared to their index visit score during the six months of follow up.  

Thirty-two (13.6%) intervention participants attained a clinical response during the follow up 

period.  As expected, the average depression score between those who achieved a clinical 

response and those who did not during follow up was significantly different (p < .01).  Those 

with a clinical response had a mean score of 10.42 (SD = 4.57) and those who did not had a mean 

of 14.58 (SD = 3.90).  Less than half (44.9%) of the patients had no change between their first 

and last recorded PHQ-9 depression scores. In 10.2% of the intervention patients their depression 

scores worsened.   

Independent samples t-tests were utilized to assess the relationship between the 

continuous predictors and changes in health services use.  Pearson chi-square tests were utilized 

to assess the relationship between the categorical variables and changes in health services use.   

Results indicate that the two groups did not differ significantly in BVMP population 

characteristics, with the exception of the CI3 (illness severity).  Independent samples t-test 
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revealed that those who achieved a clinical response had significantly lower average CI3 scores 

at their initial index visit, t(45.47)=2.60, p<.05, d = 0.46, 95% CI [.40, 3.18].  This represents a 

medium effect size (Table 33).  Only one predictor of the BMVP framework’s ‘need’ 

characteristics had a significant association, and none of the ‘predisposing’ or ‘enabling’ 

characteristics were significant (Tables 33 and 34). 

 

 

Table 33 

 

Results of Independent Samples t-tests Comparing Predictors by Clinical Response Compared to 

Non-clinical Response in Depression Severity  

     
 

 M SD t p-value 95% CI 

Cohen's 

d  

 Age 

  

.63 .53 [-3.16, 6.14] 0.12 

      No Clinical Resp. (n=204) 43.34 12.36 

          Clinical Response (n=32) 41.85 12.79 

     Depression Score - Index Visit 

  

-.80 .42 [-2.17, .91] -0.15 

      No Clinical Resp. (n=204) 15.22 4.07 

          Clinical Response. (n=32) 15.84 4.35 

     CI3 (illness severity)* 

  

2.60 .01 [.40, 3.18] 0.46 

      No Clinical Resp. (n=204) 4.41 4.14 

          Clinical Response (n=32) 2.62 3.54 

      Comorbidity Score 

  

.87 .39 [-.41, 1.05] 0.17 

      No Clinical Resp. (n=204) 1.60 1.97 

          Clinical Response (n=32) 1.28 1.85 

     Confidence Take Action  at Index 
  

1.06 .29 [-.41, 1.35] 0.20 

      No Clinical Resp. (n=199) 7.50 2.33 

          Clinical Response (n=32) 7.03 2.39 

     Importance of Condition at Index   -1.44 .15 [-1.44, .23] 0.28  

     No Clinical Resp. (n=199) 7.78 2.21      

     Clinical Response (n=31) 8.39 2.08      
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Table 34 

 

Results of Pearson Chi-Square Test Comparing Predictors among Clinical Response and Non-response 

Participants  

  

   Predictors n df      χ
2
 p-value 

      Gender 236 1 0.56 .46 

      Race 224 1 1.08 .30 

      Case Management 236 1 2.16 .14 

      SUD/Alcohol Use Diagnosis  236 1 0.1 .76 

      Existing Depression Diagnosis  178 1 0.8 .37 

      Pregnant 236 1 0.44 .51 

      Risk of Harm (Self/Others) 236 1 0.89 .35 

      Knowledge of Condition 236 1 .000 .99  

     PC-Beh. Health Provider Density 236 1 0.13 .72  

*p < .05 

      

Research Question 4b. Is achievement of a clinical reduction in depression predictive of 

changes in health services use? 

Hypothesis 4b.  Among the intervention participants, achievement of a clinical response status in 

depression severity predicts change in health services use, after controlling for confounders. 

  Hypothesis 4b results. 

The preliminary Pearson chi-square analysis of change in health services use by whether 

the participant achieved a clinical response reveals a statistically significant difference by 

depression response status.  A higher than expected number of participants with a clinical 

response in depression severity decreased/maintained their number of inpatient stays across 

periods compared to those who did not achieve a clinical response status, χ
2
(1, N=236) = 4.98, p 

<.05 (Table 35).  This finding should be noted with caution because of the 32 participants who 

achieved clinical response status only three had inpatient stays during the pre-enrollment period.   
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Table 35 

 

Results of Pearson Chi-Squares Between Depression Status and Change in Health Services Use 

(n=236) 

          

    

No Clin. 

Response 

Clin. 

Response 
      

   
Service  Change n n χ

2
 df p value 

   

          Inpatient 

Stays* 

Increase 28 0 
4.98 1 0.03 

   Dec./No Change 176 32 

             

ED Visits Increase 65 6 2.26 1 0.15 
   Dec./No Change 139 26 

   
          

Outpatient 

BH Visits 
Increase 42 3 2.29 1 0.13 

   
Dec./No Change 161 29 

   
Outpatient 

Phys. Visits 
Increase 110 15 0.59 1 0.44 

   
Dec./No Change 93 17 

   *p < .05, ** p < .01 

        

            

 

To identify if depression response status predicts changes in health service use after 

accounting for the variance explained by the social determinants of health, a series of 

multivariate logistic regressions were conducted.  The three models were developed using the 

same 12 social determinants of health and pre-enrollment health service use variables utilized in 

the prior analyses, along with depression severity response status to predict likelihood of change 

in health services use.  As noted earlier, none of the participants with a clinical response in their 

depression severity had inpatient stays during the post enrollment period and only three had 

inpatient stays during the pre-enrollment period therefore no logistic regression models were run 
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for this type of service use.  After accounting for social determinants of health and prior use, 

depression severity response status was not a significant predictor of change in health services 

use (Table 36).   
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Table 36 

 

Summary of Multiple Logistic Regression Analyses of Clinical Response in Depression Estimating Odds of Decreasing/Maintaining 

Health Service Use (n=171) 

 

Predictor OR 95% CI OR 95% CI OR 95% CI

Model 1

Pre-enrollment Service Use 3.19** [1.40, 7.29] 1.01 [0.94, 1.10] 1.03* [1.00, 1.06]

Depression Severity Initial 0.97 [0.89, 1.06] 0.91 [0.82, 1.01] 0.98 [0.90, 1.06]

Gender (Female) 0.81 [0.35, 1.86] 1.44 [0.49, 4.19] 1.40 [0.64, 3.07]

Age 1.05* [1.01, 1.09] 0.97 [0.93, 1.01] 0.99 [0.96, 1.02]

Race (Black/Other) 0.90 [0.36, 2.29] 1.39 [0.51, 3.79] 1.44 [0.60, 3.41]

Pregnancy (No) 1.98 [0.40, 9.88] 1.73 [0.16, 18.80] 0.61 [0.14, 2.62]

CI3 (Illness Severity) 0.99 [0.90, 1.09] 1.03 [0.91, 1.17] 0.98 [0.89, 1.08]

Case Management (No) 0.31** [0.13, 0.73] 3.24* [1.20, 8.74] 2.24* [1.09, 4.63]

Existing Dep. Diagnosis (No) 1.49 [0.68, 3.25] 0.36 [0.12, 1.02] 1.50 [0.73, 3.10]

Knowledge at Index (Have enough) 0.79 [0.31,  2.02] 0.95 [0.35, 2.59] 0.72 [.30, 1.70]

Risk of Harm/Self-harm (No) 0.79 [0.31, 2.00] 1.78 [0.50, 6.36] 1.03 [.45, 2.38]

PC-BH Provider Density (Low) 1.22 [0.48, 3.15] 12.44** [3.39, 45.69] 1.42 [0.59, 3.40]

Model 2

Dep. Clinical Response Status (No) 1.86 [0.59, 5.88] 2.81 [0.63, 12.61] 2.14 [0.82, 5.57]

Hosmer and Lemeshow Test p -value 0.07 0.09 0.55

Nagelkerke R
2 0.16  R

2
 = .01 0.41  R

2
 = .02 0.15  R

2
 = .02

*p  < .05, ** p < .01

Note1.  Binary outcome variable:  0 = increase; 1= decrease/no change

Note2.  Pre-enrollment Service Use:  ED coded as 0=none, 1= 1 or more; OP visits are counts of claims

Note3.  Reference groups listed in parentheses.

ED (BH/PHYS) Visits OP (PHYS) VisitsOP (BH) Visits
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Hypothesis 5c:  The type of contact predicts likelihood of a decrease in depression severity, after 

controlling for confounders.  

Hypothesis 5c results. 

A preliminary Pearson chi-squares analysis was used to determine the likelihood of a 

bivariate association between type of contact and depression severity.  Results revealed a 

statistically significant association such that patients who were contacted more frequently via 

telephone had a higher than expected decrease in their depression severity scores, compared to 

participants with Face to Face (FTF) or equal FTF-telephone contacts, χ2 (2, N= 236) = 9.650, p 

= .008.   

 Multivariate logistic regression was used to determine if the association remained after 

controlling for covariates.  The results indicated that compared to predominantly telephonic 

contact, those in the predominantly FTF contact are not more likely to see decreases in their 

depression scores (OR=0.75, 95% CI [0.90, 8.16]).  Furthermore, program participants with 

equal FTF/telephone contact are actually less likely to decrease their depression severity 

compared to the predominantly telephone group (OR=0.28, 95% CI [1.34, 9.90].  Participants in 

the telephonic group were 3.6 times more likely to decrease their depression severity compared 

to those with equal FTF/telephone contacts (Table 39).    

 A post-hoc analysis was conducted to determine if there were significant differences in 

number of contacts by type of contact.  An ANOVA with a tukey’s b post-hoc tukey’s b found 

significant differences in the average number of contacts.  Participants in the primarily 

telephonic group had more contacts (M=3.9, SD=2.77  ) compared to FTF and equal 

FTF/telephone, F(2, 233=22.90, p < .00, est. 2
 = 0.164, a small effect size (Cohen, 1992).  
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Primarily FTF and equal FTF/telephone, however, were not significantly different from each 

other (M=2.12, SD=1.44; M=1.64, SD=1.17, respectively).   

 

 

Table 39 

Summary of Hierarchical Multivariate Logistic Regression Analysis of Type of Contacts 

Predicting Likelihood of Decrease in Depression (n=171) 

 

Variable OR 95% CI 

Model 1 

  Gender (Male) 1.83 [0.80, 4.21] 

Age 1.02 [0.98, 1.05] 

Race (Black/Other) 1.06 [0.43, 2.62] 

Pregnancy (No) 1.43 [0.31, 6.67] 

CI3 (Illness Severity) 0.98 [0.90, 1.06] 

Case Management (No) 0.83 [0.39, 1.77] 

Depression Severity Initial 1.08 [0.99, 1.18] 

PC-BH Prov. Density (Low)* 3.06 [1.20, 7.81] 

Knowledge of Condition (Have 

enough) 
0.43 [0.17, 1.06] 

Existing Dep. Diagnosis (No) 0.69 [0.33, 1.44] 

Risk of Harm/Self-harm (No) 1.19 [0.51, 2.76] 

Model 2 

 
 

FTF Predominant (Tel.) 0.75 [0.33, 1.67] 

Equal FTF/Tel (Tel.)* 0.28 [0.10, 0.75] 

Hosmer and Lemeshow Test 0.20 
 

Nagelkerke R
2
 .22  R

2
 = .05 

*p < .05, **p < .01 
  

1
Outcome of depression severity:  0 = increase/no change; 1= decrease 

Note.  Reference groups are listed in parentheses. 
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Hypothesis 5d:  The type of contact predicts changes in health services use, after controlling for 

confounders. 

Hypothesis 5d results.  

A series of Pearson chi-squares analyses were used to determine likelihood of a bivariate 

association between medium of contact and use of inpatient, ED, outpatient behavioral health, 

and outpatient physical health services.  Results did not indicate that a statistically significant 

association exists between type of contact and change in health services utilization from pre to 

post enrollment periods at the alpha-level of p < .05.  However, the association between type of 

contact and inpatient stays approximated significance, χ
2 

(2, N=236) = 5.55, p =.06. 

Multivariate logistic regression was used to examine whether type of contact predicted 

the likelihood of a decrease in any of the health service types, particularly inpatient stays, after 

controlling for confounding variables.  The results indicated that compared to predominantly 

telephonic contact, those in the predominantly FTF contact are not more likely to have increases 

in their inpatient, ED, or outpatient claims during the six month follow up period (Table 40). 

Furthermore, program participants with equal FTF/telephone contact are 4.6 times more likely to 

increase their inpatient stays during follow up compared to the predominantly telephone group 

(OR=4.64, 95% CI [1.35, 15.94]).  Those with equal FTF/telephone contacts were not more 

likely to increase their use of ED, outpatient behavioral health, or outpatient physical health 

services compared to the predominantly telephonic group (Table 40).   Overall, the type of 

contact did not predict changes in health services use, except with hospitalizations, in which 

more telephone contacts predicted a higher likelihood of decreased stays compared to equal 

FTF/telephone contacts.  
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2
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Table 40 

Summary of Hierarchical Multiple Logistic Regression Analyses of Predominant Type of Contacts Estimating Increase in Health 

Services Use 

 

 

ED (BH/PHYS)

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Model 1

Pre-enrollment Utilization
2 

0.70 [0.17, 2.84] 0.32** [0.14, 0.75] 0.99 [0.91, 1.06] 0.97* [0.95, 1.00]

Gender (Male) 0.83 [0.25, 2.80] 0.85 [0.37, 1.97] 1.53 [0.52, 4.52] 1.38 [0.63, 3.02]

Age 0.99 [0.94, 1.04] 0.95** [0.92, 0.99] 1.035 [0.99, 1.08] 1.01 [0.98, 1.05]

Race (Black/Other) 1.10 [0.32, 3.79] 1.16 [0.46, 2.97] 0.784 [0.29, 2.16] 0.76 [0.32, 1.79]

Pregnancy (No) 19.30 [3.13, 119.24] 0.44 [0.08, 2.30] 0.644 [0.06, 6.94] 1.52 [0.35, 6.66]

CI3 -Illness Severity 1.15 [1.02, 1.31] 1.02 [0.94, 1.12] 0.997 [0.89, 1.12] 1.03 [0.93, 1.13]

Case Management (No) 0.54 [0.17, 1.68] 2.80* [1.19, 6.58] 0.27** [0.1., 0.73] 0.44* [0.21, 0.92]

Depression Severity Initial 0.99 [0.87, 1.13] 1.03 [0.94, 1.12] 1.088 [0.98, 1.21] 1.02 [0.94, 1.11]

PC-Beh. Health Prov. Density (Low) 0.32 [0.08, 1.29] 0.91 [0.35, 2.37] 0.09** [0.02, 0.32] 0.74 [0.31, 1.78]

Knowledge of Condition (Have enough) 1.77 [0.46, 6.88] 1.06 [0.41, 2.75] 0.945 [0.34, 2.64] 1.30 [0.55, 3.09]

Existing Dep. Diagnosis (No) 0.75 [0.25, 2.24] 0.65 [0.30, 1.44] 2.779 [0.98, 7.91] 0.68 [0.33, 1.40]

Risk of Harm/Self-harm (No) 1.51 [0.36, 6.38] 1.35 [0.53, 3.47] 0.567 [0.16, 2.08] 0.95 [0.41, 2.20]

Model 2

FTF Predominant (Tel.) 2.03 [0.57, 7.26] 1.01 [0.40, 2.54] 0.89 [0.31, 2.58] 0.99 [0.44, 2.21]

Equal FTF/Tel (Tel.) 4.64* [1.35, 15.94] 2.1 [0.84, 5.23] 1.53 [0.50, 4.67] 1.20 [0.50, 2.88]

Hosmer and Lemeshow Test 0.55 0.41 0.32 0.67

Nagelkerke R
2

0.24 R
2 

=  .06 0.17 R
2 

= .02 0.4 R
2 

= .01 0.14 R
2 

= .00

n 171 171 170 170

*p  < .05, **p  < .01

1
Binary outcome variable:  0 =  decrease/maintain; 1=  increase

2
Pre-enrollment service use defined as 0=none, 1=1 or more for IP and ED; continuous variable for OP visits

Note.  Reference groups are listed in parentheses.

Change in Health Services Use from Pre to Post-Enrollment Periods
1

IP (BH/PHYS) OP BH OP PHYS
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POST-HOC ANALYSIS OF PROCEDURES 

Preliminary analysis of the counts and percentages of the most frequent procedures billed 

for from the administrative claims data generally depicts few differences in the types of 

procedures for among the intervention and TAU groups.  In both groups, charges for inpatient 

stays (both behavioral and physical) across the pre and post periods were for hospital room and 

board and lab work.  Other than the claim charge for ED visits (categorized as either ‘moderate’ 

to ‘high severity’), the next most frequent charges were for pharmacy services and blood work 

within the EDs for both behavioral and physical health services in both treatment groups.   

Differences between the two treatment groups were seen in the outpatient services.  Table 

37 reveals the top three procedures listed in the participants’ claims.  One major difference is the 

higher total number of procedures used by the TAU group compared to the intervention group, 

especially in addressing behavioral health needs. The intervention is a pilot for depression 

program, therefore many of the program’s participants were most likely not receiving the mental 

health services they needed.   After enrolling in the program, the number of mental health 

procedures billed for did increase by 20 percent and for physical health services by 21 percent.  

Both groups utilized alcohol and drug services during the pre and post periods.  The intervention 

group utilized more psychotherapy services (pre use 16.1%, post use 18.6%) whereas the TAU 

group used more psychosocial rehab services (pre use 12.2%, post use 23.7%) in their outpatient 

behavioral health service needs.  Case management was one of the top billed procedures within 

the outpatient physical health services for the TAU group; whereas in-home nursing care, 

therapeutic services, and in-hospital care for less than 24 hours were more often seen with the 

intervention group.   
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Table 41 

Top Three Outpatient Services Utilized by Both Groups, Pre and Post Period 

 

Table of Top 3 Outpatient Services Utilized by Both Treatment Groups, Pre and Post Period (N=448)

Description Count % Description Count %

Beh. Health 465 Beh. Health 558

Alcohol/drug services, methadone 

services 126 27.1% Psychotherapy patient/family 104 18.6%

Office outpatient visit 75 16.1% Office outpatient visit 82 14.7%

Psychotherapy patient/family 75 16.1% Alcohol/drug services, methadone services 42 7.5%

Case Management 64 13.8% Case Management 42 7.5%

TOTAL 7182 TOTAL 8725

Physical Office outpatient visit 707 9.8% Physical Office outpatient visit 750 8.6%

SBSQ HOSPITAL CARE/DAY 35 

MINUTES 139 1.9% Therapeutic PX 1/>  areas each 15 min exercises 168 1.9%

ED visit high/urgent severity 116 1.6%

Nursing Care the Home;  Registered Nurse Per 

Hour 166 1.9%

1732 1205

Beh. Health

Alcohol /drug services, group 

counseling 482 27.8% Beh. Health Psychosocial rehab services 286 23.7%

Psychosocial rehab services 211 12.2% Case Management 152 12.6%

Alcohol/drug services, methadone 

services 199 11.5% Alcohol /drug services, group counseling 99 8.2%

TOTAL 10622 TOTAL 9602

Physical Office outpatient visit 953 9.0% Physical Office outpatient visit 899 9.4%

Opiate drugs and metabolities 

procedures 252 2.4% SBSQ HOSPITAL CARE/DAY 25 MINUTES 197 2.1%

Case Management 229 2.2% Case Management 170 1.8%

Treatment As Usual Group

Intervention Group

Pre Period Post Period

Pre Period Post Period



128 
 

 

CHAPTER V 

 

DISCUSSION AND CONCLUSIONS 

 This chapter includes a summary of the research results and implications of these 

findings in health care settings as they inform depression management programs among 

Medicaid populations.   The present study examined the effects of a pilot collaborative care for 

depression program implemented by a health insurer covering Medicaid beneficiaries.  The 

current study has the following three aims:  

1. To evaluate the program’s within and between groups effects on depression severity, 

acute (i.e., inpatient and ED) services, and ambulatory services. 

2. To apply a health service utilization model based on vulnerable populations to 

identify characteristics associated with acute and ambulatory services use and 

depression severity.  

3. To examine process characteristics of the collaborative care for depression program’s 

contacts between the behavioral health coaches and patients and changes in 

depression severity and patients’ use of health services.   

 

A summary of the findings is provided in Table 42. 
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Table 42 

 

Summary of Study Findings 

 

Research Questions Findings 

1a.  Does a within group difference 

exist in depression severity 

among the intervention group? 

 

Participation in the intervention was associated with a 

statistically significant decrease in depression severity.  

The mean decrease in PHQ-9 scores was 2.28 points, 

representing a medium effect size, d = .56. 

1b.  Do within group differences exist 

in health services use among the 

intervention and TAU groups? 

 

Among the intervention group only, outpatient physical 

health visits significantly increased between pre and post 

periods, representing a small effect size (r=-.10).  

Changes from pre to post periods were not significantly 

different in inpatient, ED, or outpatient behavioral health 

services.  The TAU group had no significant changes in 

health services use from pre to post. 

2a.  Are Medicaid participants of the 

intervention program less likely 

to increase their inpatient stays 

and ED visits, and more likely to 

increase their outpatient visits 

from pre to post periods, 

compared to members receiving 

usual care for depressive 

disorders?   

Using a subsample of matched intervention and TAU 

participants with diagnosed depression, analysis 

revealed that group (intervention or TAU) was not a 

predictor of change in health services use between the 

pre and post periods, after controlling for confounding 

variables.   

2b. Is the interaction between group 

and level of comorbidity a 

significant predictor of health 

services use during the post-

enrollment period? 

Analysis of the matched subsample revealed that the 

interaction of group status and comorbidity was not a 

significant predictor of likelihood of inpatient stays, ED 

visits, or increases in outpatient health visits during the 

post period.  As comorbidity scores increased, the odds 

of patients increasing their outpatient physical health 

visits increased 32%. 
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Table 42 Continued 

 

Research Questions  Findings 

3a.  Using the Behavioral Model for 

Vulnerable Populations (BMVP) 

as a framework, what are the 

significant predictors of health 

service use among the 

intervention participants during 

the six months of follow up?   

 

The following model characteristics were significant 

predictors of health services use: 

 

 Decrease inpatient use –not pregnant (NEED), lower 

CI3 illness severity (NEED) 

 Decrease ED use – prior ED visits (NEED), no prior 

case management (ENABLING), older age 

(PREDISPOSING) 

 Increase outpatient behavioral health use – no prior 

case management (ENABLING), lower primary 

care-behavioral health physician density (TN/TX 

health plans) (ENABLING) 

 Increase outpatient physical health services use – 

fewer prior physical health visits (NEED); no prior 

case management (ENABLING) 

 

3b.  Using the Behavioral Model for 

Vulnerable Populations (BMVP) 

as a framework, what are the 

significant predictors of 

decreased depression among the 

intervention participants during 

the six months of follow up?   

 

The following social determinants of health were 

significant predictors of a decrease in depression 

severity: 

 Self-perceived sufficient knowledge of condition at 

index visit (PREDISPOSING), 

 Higher primary care-behavioral health physician 

density (MD health plan) (ENABLING) 

3c.   Among the intervention 

participants, does a significant 

association exist between the 

change in depression severity and 

change in health services used 

during follow up? 

After controlling for the variance contributed by the 

model characteristics, no significant relation exists 

between the change in health services use and change in 

depression severity among the intervention patients.  

Changes in depression do not add to the model’s ability 

to predict change in use of health services. 

 

4a. Which predictors of the BMVP 

framework are associated with 

achieving a clinical reduction in 

depression severity? 

 

Only one predictor of the ‘need’ characteristics, illness 

severity, had a significant association with a clinically 

significant improvement in depression severity. Those 

who achieved a clinical response had lower illness 

severity scores. None of the ‘predisposing’ or ‘enabling’ 

characteristics were associated with a clinical response. 
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Table 42 Continued 

 

Research Questions  Findings 

4b.  Is achievement of a clinical 

reduction in depression predictive 

of changes in health services use? 

Clinical reduction in depression was not a significant 

predictor of changes in health services use after 

controlling for covariates. 

5.    Among the intervention 

participants, are there statistically 

significant associations between 

characteristics of the behavioral 

health coaching sessions (i.e., 

number of contacts and medium 

of delivery) and changes in 

depression severity and health 

service use? 

The odds of program participants decreasing their 

depression severity scores was 42% higher with each 

additional contact with their behavioral health coach 

during the six-month follow up period.  Furthermore, 

patients with a clinical improvement in depression 

severity had nearly 50% more contacts with their 

coaches compared to those who did not achieve a 

clinical response. 

 

After controlling for covariates, the number of follow up 

contacts was not a significant predictor of change in any 

of the types of health services.  Number of contacts does 

not add to the model’s ability to predict change in use of 

health services. 

 

Compared to primarily telephonic contact, participants 

who had more frequent FTF contact with their coaches 

were not more likely to experience decreased 

depression.  Furthermore, participants with equal 

FTF/telephone contact are actually less likely to 

decrease their depression. 

 

The type of contact did not predict changes in health 

services use, except with hospitalizations.  Participants 

with more telephone contacts had a higher likelihood of 

decreased hospitalizations during the post period 

compared to those with equal FTF/telephone contacts.  
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Study Aim 1.  Within and Between Group Effects on Depression Severity and Use of 

Health Services 

Regarding within groups effects, the study found that participation in the program did 

result in a decrease in patients’ depression severity by an average of two points on the PHQ-9 

assessment tool during the six month follow up period.  Furthermore, the average PHQ-9 score 

during the follow up period was 13, which is a reduction from the moderately severe to moderate 

depression severity range (Kroenke, Spitzer & Williams, 2001).  While this preliminary finding 

is positive and encourages continued participation in the program, caution should be noted as this 

may represent a natural regression to the mean.  Without a control group, it is not possible to 

state the decrease resulted from program participation.  

Administrative claims data were available for all Medicaid patients, allowing a matched 

comparison group to be identified using 1:1 propensity score matching to examine the between 

groups effect of the intervention on health service use.  While the within group analysis of health 

service use from pre to post periods revealed an increase in outpatient physical health visits 

among the intervention group, where there was not one with the TAU group, the other 

hypothesized changes in inpatient, ED, and outpatient behavioral health visits were not found.  

Furthermore, after analyzing a matched subsample of participants all with diagnosed depression, 

results did not support participation in the collaborative care intervention as a predictor of 

changes in use of health services from pre to post periods.  Discussions with the program’s 

director clarified that during the first six months following the post-enrollment visit the 

behavioral health coaches are in the active phase of managing depression (D. Johnson, personal 

communication, June 1, 2017).  Six months was most likely not a long enough time period to 

observe significant changes in the patient’s use of health care services especially given 
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depression management was the primary focus of the brief coaching sessions.  Furthermore, the 

relationship between depression and health service use may be serial and not concurrent.  Once 

depression is better managed, it may take even longer to see a difference in overall health service 

use.  Another possibility is that the treatment dosage, in this case the number of successful 

contacts, may not have been adequate to have an impact on health service use.  On average, 

participants had three contacts with their BH coaches during the six months following enrollment 

in the program.    

The lack of significant differences in health service use is similar to a study by Kim et al. 

(2013) who tested the effectiveness of a telephone care management intervention implemented 

with Medicaid beneficiaries in a managed care organization.   Their study also focused on an 

integrated care program designed to improve quality of care for Colorado Medicaid recipients 

with multiple chronic conditions, including depression.  They did not find significant differences 

between the intervention group and the randomly assigned control group in use of ED services, 

inpatient stays, visits to PCPs, or specialist visits.  The researchers noted difficulties in keeping 

participants engaged and maintaining contact by telephone, as well as differences in the design 

of their care management program and established characteristics of evidence-based 

collaborative care programs (Kim et al., 2013).  Within the current study, the overall low number 

of contacts and reported difficulties in reaching intervention participants by the BH coaches may 

have contributed similarly to the lack of significant differences in health services use between the 

two groups.   

Another factor important to consider with the current study’s sample was the reliably 

higher number of intervention participants diagnosed with a substance use and/or alcohol use 

disorder compared to the TAU participants.  The literature regarding the co-occurrence of 
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depression and SUD describes low-income minority adults with this particular comorbidity as 

having higher rates of ED visits and behavioral health hospitalizations as well as more use of 

outpatient mental health services and social services (Chang et al., 2015).    A recent study of 

data from the 2008-2014 National Survey on Drug Use and Health found that nearly 8 million 

U.S. adults (3.3%) had 12-moth co-occurring mental illness and substance use disorders (Han, 

Compton, Blanco & Colpe, 2017).  Among these adults, more than half (52.5%) received neither 

mental health nor substance use treatment in the past year, indicating a clear gap between 

prevalence and treatment of these conditions (Han, Compton, Blanco & Colpe, 2017).  Services 

for this population are complex and often fragmented as they require psychosocial, general 

medical, mental health, and substance abuse treatments (Chang et al., 2015).  Ongoing barriers to 

the current study’s participants in receiving care and the overall high need for behavioral health 

(both mental and substance use) and physical health services may have contributed to the lack of 

difference in health service use between the intervention and TAU groups.  

The hypotheses regarding interactions between group status and degree of comorbidity 

were not supported.  However, a main effect was found such that participants with more 

comorbid conditions had a higher likelihood of increasing their outpatient physical health visits 

during the follow up period.  While the study’s hypotheses regarding the main effect of 

intervention participation or the interaction of group and comorbidity were not supported, the 

analyses for the Study 1 aim identified several covariates that were significant predictors of 

health service use, regardless of group status.  The models estimating the interaction of 

comorbidity and group status predicting use of health services in the post period found prior 

period health service use significantly increased the likelihood of utilizing more health care 

during the post period.  This was found with prior inpatient and ED services; whereas prior 
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outpatient physical health visits was associated with a slightly lower likelihood of increased 

future outpatient physical health visits.  Other studies have also found that having two or more 

prior ED visits/hospitalizations is a strong predictor of ED use (OR=3.17, 95% CI, 0.704-0.717) 

(Takahashi et al., 2016).  Such findings can help program managers better target patient groups 

to influence more appropriate use of health services, among Medicaid recipients suffering from 

depression.  Managers noting low use of outpatient services or missed appointments may wish to 

follow up with these patients to identify and address barriers to accessing outpatient care.   

Another implication of these findings is the use of big data in health care to design more 

patient-centered services.  As the field of health information technology continues to grow and 

become a key component of many health care companies, individual and environmental level 

factors should be examined for inclusion in predictive models that assess risk for higher acuity 

services.  The ability to identify these patients early in their disease progression and manage it in 

ways that address barriers to service for Medicaid patients with depression are an important 

contribution of those who work with health care data.  In a recent Health Affairs Blog 

(http://healthaffairs.org/blog/) article, Lustig and Castel of Cigna (2017) explain that with the 

myriad of comprehensive data sets collected by managed care companies they are in a prime 

position to contribute high-quality publications and presentations that can inform a number of 

areas in health care and bring greater credibility to policy debates.  However, many do not 

because it has not generally been part of the business model of health care companies, with the 

exception of pharmaceutical companies. Yet, sharing data with health service researchers and 

studies by managed care companies on their innovative health care benefit products, such as the 

pilot program in the current study, has the potential lead to healthier insured populations and 

more competitive pricing among health insurance companies (Lustig & Castel, 2017).   
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Study Aim 2.  Application of Behavioral Model of Vulnerable Populations to Identify 

Predictors of Outcomes with the Collaborative Care for Depression Participants  

The second aim focused on behaviors of the intervention participants to identify 

predictors of health service use and depression reduction specific to Medicaid patients.  This 

population in general requires greater health resources for treatment management due to the 

confluence of community and individual-level risk factors (Shi & Stevens, 2010).  In addition to 

depression care management, participants may also struggle with substance/alcohol abuse 

concerns, chronic physical health conditions, and limited financial resources and social support 

that influence their ability to access and receive services.   The National Institutes of Health 

(NIH) report on the Science of Behavior Change recommended that multiple behavior change be 

a top research priority along with translating that research into public policy (NIH, 2009).  One 

of their key themes was integrating multilevel approaches to behavior change that links the 

individual- and population-level analyses and the need to study brain, person, and environmental 

factors in tandem as well as longitudinally (NIH, 2009).    

The current study served as an initial attempt to apply an ecological framework to study 

the environmental context of behavior and behavior change in an at-risk population suffering 

from depression with an eye towards model-building with significantly larger data sets. 

Predictors of change in health service use and depression severity were identified by estimating 

multivariate logistic regression models based on the Behavioral Model of Vulnerable 

Populations (Gelberg, Anderson & Leake, 2000).  Among the participants of the collaborative 

care for depression intervention the predictors that significantly increased odds of reducing acute 

care, increasing outpatient visits, and reducing depression severity were often variables 

characterized as ‘enabling’ and ‘need’ variables from the BMVP framework.  This is supported 
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in the literature as well that those variables most proximal to health service use are often 

significant predictors of those outcomes, particularly among patients with mental disorders 

(Fleury et al., 2014).   

The study, however, did not find a significant relationship between depression severity 

and use of health services among the intervention group.  Although originally hypothesized that 

changes in health service use would be associated with decreased depression severity based on 

the BMVP framework, recent reports explain this finding.  As noted by a 2016 report on 

collaborative care for depression programs, even when care coordination programs are 

successfully implemented and depression outcomes are improved, cost reduction may not follow 

(APA, 2016).   As the report states about DIAMOND, similar collaborative care for depression 

program, these programs were not designed with the goal of reducing utilization of acute 

services in emergency department and hospitals.  The report notes that some patients with 

depression may not use many health services at all therefore cost reductions may be difficult to 

assess.  If continuity and coordination of care is truly the goal of collaborative care programs, 

interventions that include home visits or social services may become necessary additional 

services (APA, 2016).   

Predisposing characteristics.  An unexpected finding was that the odds of an increase in 

ED visits was higher with younger age.  Younger aged adults (18-29) visiting the ED more 

frequently than older aged adults (45-64) was also reported in a national study of emergency 

room use in 2013 and 2014 (Gindi, Black & Cohen, 2016).  Their analysis revealed that 

regardless of type of coverage, younger adults were more likely to visit the ED one or more 

times in the past 12 months compared to the older group.  Additional analysis by Gindi et al. 

(2016) revealed that within the Medicaid population, younger adults also had lower odds of 
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having seriousness of their medical condition as the reason for the ED visit compared to older 

adults, OR=0.37, 95% CI, 0.26 -0.52). 

Among the intervention patients in the current study, having a prior depression diagnosis 

was not significantly associated with changes in inpatient or ED service use.  These findings are 

similar to those by Bruenig, Shaya, Tevie & Roffman (2015) that found that medical utilization 

for acute care did not significantly increase for a sample of hypertensive patients after a 

depression diagnosis compared to those without a depression diagnosis.  Bruenig et al. (2015) 

also reported that a diagnosis of depression did account for nearly seven additional outpatient 

medical encounters with non-mental health providers annually.  Likewise, in the current study, 

having a depression diagnosis was associated with being 3.2 times more likely to increase use of 

outpatient behavioral health services when amount of depression change is included in the model 

(Table 32).  Existing literature supports identifying patients with depressive disorders as soon as 

possible in order to set them up with ongoing health services within their communities to more 

appropriately manage their chronic medical and behavioral health conditions rather than episodic 

care in acute settings.  Having a depression diagnosis enables PCPs to diagnose, treat, and be 

reimbursed for behavioral health disorders (Kautz, Mauch & Smith, 2008). 

The current study also found that participants who felt they had sufficient knowledge of 

their medical conditions had better odds of decreasing their depression severity compared to 

those who felt they needed more information.  This may relate to the patient’s readiness to 

change their lives and better manage their depression as reflected in their self-assessed 

understanding of their conditions and the steps needed to manage those conditions.  One 

theoretical approach for addressing behavioral changes is the Transtheortical Model (TTM) of 

individual behavior change (Prochaska & DiClemente, 1983).   The TTM posits that behavior 
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change occurs along a continuum of readiness to make and maintain specific health behaviors 

while progressing through a series of stages:  pre-contemplation, contemplation, preparation, 

action, and maintenance.  Interventions can be more successful and met with less resistance 

when patients are met at the stage of change they are at, or stage-matched interventions, rather 

than a ‘one size fits all’ approach (Prochaska  & DiClemente, 1983).  Vancampfort et al. (2016) 

studied changes in physical activity among persons with affective disorders in order to 

understand the motivational mechanisms behind the TTM stages.  They found that motivation is 

more autonomous for those patients in the later stages of the TTM (i.e., action and maintenance) 

compared to those in the earlier stages.  As a point of reference, the TTM literature states that a 

basic rule of thumb for at-risk populations is that 40% are in pre-contemplation, 40% are in 

contemplation, and only 20% are in the preparation stages (Prochaska & Velicer, 1997).  

 Enabling characteristics.  Provider density and case management at the initial visit in 

which the participant enrolled in the intervention were significant predictors. 

Primary care/behavioral health provider density.  The predictor ‘primary 

care/behavioral health provider density’ was significantly associated with outpatient behavioral 

health use and depression reduction.  The current study found that intervention participants living 

in the area with a higher primary care and behavioral health provider density, specifically 

Baltimore county, MD were 12 times more likely to decrease their outpatient behavioral health 

service visits compared to those in the lower provider density areas of the TN and TX health 

plans.  Maryland has behavioral health services (mental health and substance abuse) as a carve-

out benefit for Medicaid patients and thereby require referrals to obtain these services from a 

separate behavioral health organization contracted to provide them.  TN and TX have behavioral 

health services integrated into their Medicaid managed care contracts.   
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Another important historical and environmental-level influence of note is that this study 

occurred during 2014-2015 as states were deciding on whether to expand their Medicaid 

coverage through the passage of the Affordable Care Act in 2010.  Of the three states in this 

study, Maryland had implemented Medicaid expansion; TN and TX had not as of December 1, 

2016 (http://www.ncsl.org/research/health/affordable-care-act-expansion.aspx).  The lower 

likelihood of increased outpatient behavioral health services in the current study may have been 

related to the expansion, or other behavioral health funding strategies in place such as the 1115 

waiver with Maryland, as more people with unmet behavioral health needs entered the Medicaid 

system in Maryland.  This may have potentially reduced availability of providers to those already 

enrolled in Medicaid.  Of note, participants in the MD health plan already had lower outpatient 

behavioral health office visits compared to the TX/TN participants during the prior six month 

period, M= 1.17(SD=4.35); M=2.78(SD=6.19), respectively.  Their post period/follow up office 

visits decreased in MD and increased in TX/TN, M=0.89(SD=4.92); M=3.87(SD=6.99), 

respectively.  This finding also points to the need for Medicaid MCOs to increase the number 

and geographical spread of their Medicaid behavioral health providers across all health plans as 

the lower provider density health plans of TX and TN were more likely to see increases in their 

outpatient behavioral health visits.   

However, intervention participants in MD were 3.3 times more likely to experience 

depression reduction compared to those in TX and TN.  Again, this finding may be more 

reflective of the brief counseling efforts and frequency of contacts from the MD health plan’s 

Behavioral Health coaches, rather than provider density.  Intervention participants in the MD 

health plan had significantly higher follow up contacts with their coaches compared to 
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participants in TX and TN,  M = 3.49 (SD = 2.86), M=2.47 (SD=1.76), respectively, t(209.06 )=  

-3.25 , p < .01, 95% CI [-1.62, -0.42].   

Case management.  Case management as a predictor of health services use was also not 

in the expected direction.  Increased care coordination with patients with depression was 

expected to lead to reduced hospitalizations and ED visits and more appropriate use of outpatient 

behavioral health services, such as more regularly attended individual or group therapy visits.  In 

the current study, being in case management at the time of the initial index visit was associated 

with a higher likelihood of increasing ED visits and a higher likelihood of 

decreasing/maintaining outpatient behavioral health and physical health visits.  One potential 

explanation for this finding is that because there was increased contact between the Behavioral 

Health coaches and their patients some of their psychological and pharmacological supports may 

have been addressed or mitigated through those contacts thereby reducing the need to come in to 

the office for therapy or prescription-related concerns.   This may be even more so the case with 

patients who historically have had limited access to behavioral health specialists within 

outpatient settings (Thomas et al., 2005; Teh et al., 2010).   

Another explanation to be taken into consideration is the insurance company’s practice of 

identifying those with higher CI3 (chronic illness intensity index) scores and service utilization 

and to prioritize patients for case management services (MHPA, n.d.).  Therefore those in case 

management typically had a higher disease burden.  Among the current study’s participants, their 

CI3 scores and Charlson Comorbidity Indices were positively correlated (r = .63, p < .000).  

Over half of the program participants were already seeking treatment at the ED and this pattern 

of utilization most likely continued into the post-enrollment period indicating more of an access 

to services barrier rather than an increase in emergency care. The frequent use of the ED among 
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persons with Medicaid coverage is well-documented in the literature and is attributed to limited 

primary care provider networks participating in Medicaid (GAO, 2011; Rui, Kang & Albert, 

2013). 

Case management and care coordination services are high-resource activities for health 

care organizations, however they are necessary given the increased prevalence of chronic 

illnesses with multiple specialists, an aging U.S. population, and the ever-tightening budgets of 

government health insurance programs.  Medicaid case management covers services that aid 

beneficiaries in accessing medical, social, educational, and other needed services; furthermore, 

targeted case management are services specific to groups of enrollees, such as those with 

developmental disabilities or chronic mental illness (CMS, 2007).  Since 1986 Medicaid has 

provided states with mental health treatment options that provide intensive community-based 

supports to people with serious mental health disorders including targeted case management.  In 

the early 1990s Medicaid expanded services to include psychosocial rehabilitation services 

(Andrews, Grogan, Brennan & Pollack, 2015).  States have also sought to enhance Medicaid’s 

case management through the Primary Care Case Management programs to include more care 

coordination, especially for the chronically ill and disabled patients with complex medical and 

behavioral health needs (Verdier, Byrd & Stone, 2009).  While case management services are 

available for those on Medicaid through behavioral health homes, the current study’s findings 

point to the need for strategies that work best based with this population’s needs rather than a 

one-size-fits all approach.  This is as important as ever as health care moves towards value-based 

reimbursements rather than fee-for-service and reimbursements are tied to quality and outcomes.   

Tailoring case management plans to the individual along with providing case managers with 

timely access to ED use and hospital admissions information to assist patients in transitions of 
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care can increase effectiveness of these services (Kim et al., 2013).  Other strategies include 

creating more linkages between community supports, primary care, and behavioral health 

agencies and incentivizing these efforts through accountable care organizations would better 

serve the complex bio-psychosocial needs of the population of adults similar to those in the 

current study (Chang et al, 2015).  In one study of a housing and case management program with 

homeless adults with chronic illness, social services that connected them to stable housing 

resulted in lower ED visits, hospitalizations, and costs (Sadowski et al., 2009).  Case 

management in this program included coordination of housing, social services, and patient 

medical needs (Sadowski et al., 2009).  Increased community and health connections through 

targeted case management for Medicaid recipients are needed.     

Need characteristics.  The finding that the odds of inpatient stays being lower or 

unchanged were higher for participants who were not pregnant compared to those who were 

pregnant was expected as well as increases in inpatient stays were more likely with patients with 

higher illness severity.  The current study found illness severity to be a predictor of inpatient use, 

which is similar to a 2010-2011 study by Takahashi and colleagues (2016) who calibrated a risk 

prediction model of inpatient and ED utilization.  They found the number of comorbid conditions 

to be a strong predictor of inpatient and ED use within one year (Takahashi et al., 2016).  

Patients in the highest medical tier (0= no conditions to 5=more than 10 conditions) had an odds 

ratio of 3.50 (95% CI, 2.78-4.42) of incurring a hospital/ED visit during the one year assessment 

period.  Among the intervention participants, having one or more ED visits during the prior 

period was associated with a higher likelihood of decreasing or maintaining ED visits in the post 

period.   This may appear counter-intuitive but what is most likely occurring is that participants 
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are maintaining an elevated level of ED visits rather than decreasing their ED visits.  Further 

exploration is required. 

Study Aim 3.  Association Between Collaborative Care for Depression Program Process 

Measures and Outcomes 

The third aim of the study focused on two process measures, the number of contacts 

between behavioral health coaches and participants and the type of contact.  Experts on 

collaborative care programs state that for these programs to have ongoing success a mixture of 

clinical outcome and process measures are needed (APA, 2016).  They believe that the success 

of these models is not only based on the types of services provided, but how care is coordinated 

and when the services are provided (APA, 2016).  The PHQ-9 is a well-established clinical 

outcome measure for depression severity, but process measures such as screening rates, financial 

stewardship, service timeliness, and access rates, are needed to maintain fidelity to the core 

processes necessary to reach expected clinical outcomes (APA, 2016).   

Number of contacts.  There was mixed support for the study’s hypotheses regarding 

number of contacts and odds of decreasing severity symptoms and use of health services.  

Positive changes in depression severity were observed in association with  more frequent BH 

coach contacts, however support for follow up characteristics and positive changes in health 

services use was not found.  Patients who achieved a clinical response in their depression 

averaged 4.13 (SD=3.00) BH coach contacts, whereas those who did not averaged a statistically 

lower number of contacts, 2.83 (SD=2.32).  

The number of behavioral health coach contacts was not a significant predictor of health 

service use from pre to post periods.  Within the current study, the average number of follow up 

contacts, either telephonically or FTF, was three over a six-month period.  This may be too 
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infrequent and too short a time period for coaches to influence changes that encourage 

appropriate health service use.  In a related study, Hamar et al.’s (2011) study of nurse-delivered 

care calls to German seniors with chronic conditions reported a statistically significant drop in 

inpatient admissions comparing those in the program to those not participating in the calls.  The 

researchers reviewed hospital admission data one year prior to and one year after the intervention 

began and  found a dose-response relationship in which the number of admissions decreased as 

the number of nursing care calls increased.  Extending the follow up period to one year rather 

than six months may have found a significant decrease in use of acute services.  However, it is 

also important to recognize this was a study of German seniors with chronic physical health 

conditions, not behavioral health disorders (Hamar et al, 2011).  Differences in Germany’s health 

care delivery system, patient age, and the longer study period in Hamar and colleagues’ research, 

as well as the known behavioral health disease burden in the current study, may have contributed 

to the lack of significant changes in health services use seen in the current study.   

Type of contact.  This study also found that the medium through which the behavioral 

health coaches communicated with their patients was associated with a decrease in their 

depression severity scores and inpatient stays.  Access to care barriers for Medicaid patients, 

such as time constraints, transportation needs, lack of available and accessible services, and cost 

are often reasons why patients with depression do not attend psychotherapy sessions regularly 

(Mohr et al., 2010).  Contacts that do not require the patient to come into the clinic regularly may 

be more effective given these barriers.  Previous research supports in-person contacts over 

telephone-based contacts in care coordination programs.  An evaluation of 15 programs between 

2002 to 2008 found that in-person contact during the patient’s first year in a care coordination 

programs led to more successful program outcomes compared to over the telephone, however the 
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evaluation was of Medicare demonstration programs (Verdier, Byrd & Stone, 2009).  Medicaid 

populations are a different demographic with different health and social challenges compared to 

Medicare patients.   The current study did not find primarily FTF contacts to be superior to 

primarily telephonic contacts.  Furthermore, having equal numbers of telephonic and FTF 

contacts was associated with a lower likelihood of depression reduction.  A similar pattern was 

seen regarding hospitalizations and participants contacted predominantly using the telephone. 

Compared to equal FTF/telephone contacts, those contacted more by telephone were less likely 

to increase their admissions during the six-month follow up.   

In a study comparing telephone-based cognitive behavioral therapy (T-CBT) and FTF-

CBT among participants with depression, Mohr and colleagues also found that T-CBT was not 

inferior to FTF-CBT when comparing attrition rates and depression outcomes (Mohr et al., 

2012).  The researchers also found that at the six-month follow up after the CBT 18-week 

sessions had ended, the telephone-based group had inferior depression outcomes compared to the 

FTF treatment group.  The researchers noted in the study’s limitations that the sample was fairly 

well educated, therefore in the long-term the generalizability of the findings to lower 

socioeconomic groups may be problematic (Mohr et al., 2012).   

Although in the current study the participants were not required to choose either FTF or 

telephone-based sessions solely, those with contacts primarily via the telephone may have 

perceived less barriers to access and were more consistently in contact with their coaches.  In 

fact, the data appears to support this.  The 132 patients who primarily contacted their coaches via 

the telephone had an average of 3.88 (SD=2.77) contacts whereas the 57 primarily FTF patients 

averaged 2.12 (SD=1.44) contacts (t=5.71, df=180.73, CI [1.15, 2.36], p < .000), revealing that 

contacts were more frequent among the telephone-based group than the FTF group.  These 
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findings suggest finding a mix of in-person and telephonic follow-up strategies, with more 

opportunities via the telephone, may be more effective within collaborative care programs.   

Given the ubiquity of mobile devices by the general population, the use of telehealth has 

become a viable approach to addressing the chronic conditions and mental health needs of 

patients who are homebound or living in rural areas (Gellis, Kenaley & Have, 2013).  One 

integrated telehealth intervention of older patients with chronic illness and depression 

incorporating daily telehealth nurse monitoring found that depression scores were 50% lower and 

ability to self-manage medical conditions were significantly improved compared to the usual 

care with in-home nursing and psychoeducation group (Gellis, Kenaley & Have, 2013).  At 12-

months follow up, ED visits were also significantly reduced Gellis, Kenaley & Have, 2013).  A 

2015 Commonwealth Fund study surveying 200 leaders at urban and rural community health 

centers reported high levels of cell phone adoption among minority and low-income people in 

the U.S. noting frequent use of texting and mobile Internet (Broderick & Haque, 2015).  Survey 

results identified chronic disease management, preventive care practices, and wellness activities 

as primary areas to effectively engage patients in safety-net communities and enhance care 

delivery (Broderick & Haque, 2015).   

LIMITATIONS 

There were a number of limitations with this study.  These limitations were associated 

with lack of randomization, sample size, length of follow up, and availability of data including 

depression scores and case management for both the intervention and TAU groups. 

Because this was quasi-experimental, or nonexperimental, research, the lack of random 

assignment to the intervention or TAU group was a major barrier.  Random assignment occurs 

when the researcher is able to control the participants’ level of exposure to the independent 
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variable (IV) while controlling for all other confounding variables (Tabachnik & Fidell, 2001).  

Any variation in the dependent variable between the control and intervention groups would be 

attributed to the IV.  However, in this study the levels of the IV could not be manipulated by the 

researcher.  The IV was either assignment to the intervention or TAU, or within the intervention 

group, assignment to one of the three types of contact groups.  Any statistically significant 

differences in the DVs indicates the two variables are related, but no causal association can be 

implied ((Tabachnik & Fidell, 2001).   

Another key limitation was the number of participants in collaborative care program.  A 

much larger sample size with thousands of patient is needed to be able to measure the numerous 

factors that constitute the mix of psychosocial, physiological, and community-level variables that 

affect a patient’s decision to seek care for their behavioral and/or physical health needs.   As a 

pilot program, this was not feasible within the time frame of the dissertation data collection 

period. Although informed by the Behavioral Model of Vulnerable Populations (Gelberg, 

Anderson & Leake, 2009) this study addressed a limited representation of the applicable factors.  

This was due to data availability and accessibility, reliability of the collected data, and the need 

to restrict the number of predictors to avoid overestimation of the predictive models.  The study 

generally used an “intent-to-treat” approach by including all Medicaid members at each 

participating primary care practice who agreed to participate, regardless of the number of 

successful behavioral health coach contacts after the first follow up contact (i.e., each participant 

had a minimum of two contacts).  This was because participants were not considered drop-outs 

during the study period and coaches continued to attempt to contact them even if a significant 

amount of time had passed since the last successful contact.  However, excluding all participants 

who initially agreed to participate in the study but only attended the initial collaborative care for 



149 
 

   
  

depression program enrollment appointment reduced the initial available sample from 574 to 

236, therefore lack of statistical power was a concern.  Moreover, the loss of a significant 

number of program participants due to lack of follow up data is a limitation because those who 

remained in the program may have been characteristically different from those who did not have 

at least one follow up visit.  The study program participants may have been more motivated to 

find ways to improve their health status.  Thirteen percent of the intervention participants were 

also missing data on the predictor variable ICD 9/10 depression diagnosis.  This reduced the 

statistical power to identify significant predictive factors of each outcome.   

This study was not conducted in a research environment therefore patients were not 

randomly assigned to either the collaborative care program or treatment as usual.  The 

comparison group was identified using propensity score matching, which is appropriate to do 

when a true control group is not available.   Even with using propensity score matching, I was 

limited in the list of covariates I could use to perform the initial matching technique.  Once I 

received the list of matched patients, I then asked for the full list of covariates based on the 

BMVP to be used in the analyses but it was at that point that I found the groups were dissimilar 

on SUD/alcohol use diagnoses.    

Also related to the non-research setting in which the study was conducted is the lack of 

information on the specific clinical guidelines the providers followed within their primary care 

practices for both the TAU and intervention participants.  The intervention participants came 

from the same five clinics within the three participating health plans, however the TAU 

participants came from a number of different primary care clinics carrying the Medicaid MCO’s 

insurance.  The only exclusion criteria for the TAU patients was that their clinics not be 

participating in the Collaborative care for depression pilot program to limit any contamination 
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effects amongst providers within the participating clinics.  The intervention program included 

depression monitoring and assessment that informed treatment, regular contacts with Behavioral 

Health coaches, and a consulting psychiatrist and psychologist as part of an enhanced primary 

care model.  It is not known to what degree other primary care clinics in the comparison group 

may have utilized similar aspects in their treatment plans.  They were not following a 

predetermined protocol of services as part of the study.  Because they were treating similar 

patients who were also covered under the same Medicaid health plan, the types of services 

provided were most likely not vastly dissimilar based on what are allowed benefits, however the 

qualitative differences in services is unknown.  The participating Medicaid MCO provided the 

current procedural terminology (CPT) codes billed for with each encounter, which may provide 

insight into the providers’ clinical practices, however this was not a focus of the current study.   

Working across different data sources within the company also brought challenges.  

PHQ-9 scores and case management data came from different databases as the administrative 

claims data.  Lack of PHQ9 depression severity data for the TAU group was a major limitation in 

being able to have a more robust research design to answer the question of whether or not the 

intervention had an effect on participants’ depression.  This measure is not typically included in 

claims data therefore this portion of the analysis was a single group pre-post due to the lack of 

availability of depression severity scores in both groups.  It is not known if the decrease in 

depression severity found from pre to post time periods was due to the threat to internal validity, 

regression to the mean, or if comparative data would have found the change was specific to the 

program participants.  The case management variable was provided from the same database 

housing the PHQ-9 data, which primarily serves the needs of the nurse case managers in tracking 

their activities with patients versus creating a stable database for reporting purposes.  The need to 
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impute case management status in the current study due to missing data may have affected the 

results.  It is not known how accurately case management status at index visit was estimated 

from the logistic regression model that was used.  Another key point in working with health data 

repositories is the need for data to be fully and accurately entered into these systems and for the 

researcher to have explicit knowledge of what is actually being captured within those databases.  

This is necessary to confidently report findings that can affect future health service delivery. 

Lack of data on other factors noted to influence health services use was a limitation.  

Examples include, marital status, homelessness, transportation, and medication information 

(Gelberg, Anderson & Leake, 2009).  Medication adherence for behavioral health conditions is 

described in the literature as being very poor (APA, 2016).  As stated earlier, Takahashi and 

colleagues (2016) identified specific medications as risk predictors of hospitalization/ED use.  

Medication adherence data is an important characteristic to include in future studies.  Although 

self-reported medication adherence information was available for the intervention group, it was 

not clear if the behavioral health coach was asking about behavioral health or chronic physical 

conditions.  My discussion with the behavioral health coaches revealed they were unclear if they 

were to ask about behavioral health meds or all medications, therefore the data were not 

included.  Data on pharmacy prescriptions filled for each participant would have been more 

reliable but was not available for request for the current study.   

Furthermore, a longer follow up period may have revealed differences in health service 

use.  At least two to three years post enrollment may be more appropriate, particularly with 

number of hospitalizations as these are low prevalence occurrences.  Lin et al. (2012) examined 

the effect of a telephone-based health coaching disease management program on cost and 

healthcare use among Medicaid patients with chronic physical/medical conditions and a matched 
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comparison group.   They reviewed claims data one year before and two years after enrollment.  

Comparative analysis of utilization rates before and after enrollment did not result in significant 

differences in the amount of change between the two groups in number of ED visits nor 

hospitalizations (Lin et al., 2012).  However, the researcher runs into attrition issues or gaps in 

data as many Medicaid recipients do not consistently stay on Medicaid for long periods of time. 

The short amount of time between when study data were collected and the initial 

implementation of the pilot collaborative care for depression program was another limitation.   A 

recent study of a similar integrated delivery system reform program, Total Care and Cost 

Improvement Program, a patient-centered medical home model implemented by CareFirst 

BlueCross BlueShield, examined changes in spending and utilization.  The researchers compared 

claims data from members enrolled with participating primary care physician groups to similar 

members enrolled with non-participating physician groups between 2010 and 2013.  Differences 

in changes in spending (both inpatient and outpatient) and utilization (primary care and specialist 

visits) over the four-year period were not significant (Afendulis et al., 2017).  Based on the 

qualitative data collected, one explanation the authors provided for the lack of significant 

findings was that during the early period of the program many physicians did not fully 

understand the payment incentives and program information.  Although provider support was 

positive, growing pains did occur including nurse case manager turn-over, low physician 

engagement, and few patient care plans being written than projected (Afedulis et al., 2017).  The 

current study’s intervention suffered from similar challenges of staffing turnover and clinic 

engagement throughout the study period.  Moreover, data from the first month of the program 

through the first two year were collected in order to include as many participants as possible.  
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However, the first three to six months was a period when clinic, program staff, and computer 

systems were being put in place and perhaps should not have been included in the analysis.   

 Finally, findings from this study cannot be generalized beyond populations similar to the 

study participants.  Therefore the findings are limited in generalizability to Medicaid patients 

with similar demographics, depression severity, degree of comorbidity, and within counties 

similar to those in the study.  Medicaid service coverage and eligibility requirements differ from 

state to state.   Replication of the current study would require focusing on short-term outcomes of 

depression severity and health service utilization up to six months.   

STUDY STRENGTHS 

The current study showcases a number of strengths.  A key strength of the study is the 

examination of an evidence-based intervention for the management of chronic depression within 

a Medicaid population.  The literature on collaborative care for depression programs dates back 

to the late 1990s and has consistently found support in this approach’s ability to decrease 

depression severity.  Through stepped care, the behavioral health specialist starts with the lowest 

intensity evidence-based treatment and based on the patients’ response, can then change to a 

higher intensity treatment as deemed appropriate based on depression management clinical 

guidelines (Seekles et al., 2011).  The pilot program took a variation on the stepped care 

approach because patients were at different treatment approaches in their depression 

management and either stepped up or stepped down the intensity of the treatment.  These 

decisions were made through patient monitoring and rounding with a consulting psychologist 

and psychiatrist.  For patients with complex needs or treatment resistant patients this was another 

strength of the intervention as it provided more direct consultation and increasing access to 

mental health care for those in this population most in need (American Psychiatric Association 
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[APA], 2016).  Ongoing behavioral health assessments through valid and reliable screening tools 

like the PHQ-9 assist in identifying those patients needing more intense treatment (APA, 2016).  

Access to specialty care is limited for most patients without complex health needs, and is even 

more so when working within the confines of a network of Medicaid providers.  Collaborative 

care programs enable providers to target much-needed resources among their patient population 

through measurement-guided stepped care.  By identifying patient characteristics that may 

predict likelihood of appropriate use of healthcare services, which the current study did, we can 

more judiciously manage the limited resources of specialty mental health care.   

A second strength of this study is the focus on adult Medicaid patients with depression 

using data from a managed care organization.  Depending on the state, as many as 20% to 39% 

of the Medicaid population suffers from depressive disorders (Thomas et al., 2005; Berg et al, 

2014).  Yet, the recent literature on them is severely limited and dated.  A search of the Pubmed 

database for articles on ‘Medicaid’, ‘depression’, and ‘adults’ terms returned 166 peer-reviewed 

journal articles after January 1, 2012, with many of those articles based on data from more than 

several years before the publication dates.  The current study fills in the lacking evidence-base on 

innovative programs targeting adult Medicaid recipients with depression.   

The third strength of the current study is the examination of health service use changes 

through participation in a collaborative care program.  Most often depression severity change is 

the primary outcome addressed in studies of collaborative care programs, however in this study 

both were included.  Even though collaborative care for depression programs were not designed 

to cut costs, the implication is that improved depression care would lead to overall health 

improvement.  This association, however, has been rarely addressed in evaluative studies of 

collaborative care for depression in primary care programs.  Moreover, the current study 
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examined aspects of the contacts between the behavioral health coaches and participants to 

determine if dose-response and medium of contact effects exists.  These findings contribute to 

the knowledge base on effective programming with collaborative care for depression in primary 

care interventions.  

A fourth strength is the use of propensity score matching to identify a best-matched 

comparison group in situations where a control group is not possible.  This often occurs in real-

world settings where new programs are implemented throughout a system before they have been 

studied within a smaller pilot group to assess effectiveness, even if these programs are evidence-

based.  The researcher must ‘retrospectively’ identify a comparison group and propensity score 

matching uses logistic regression methods to reduce or eliminate the effects of confounding 

variables (Austin, 2011).  With observational studies such as the current study, systematic 

differences in baseline characteristics of participants are accounted for through use of propensity 

score matching, similar to randomized controlled trials.  This method serves to balance the 

distribution of measured baseline covariates between the treated and untreated participants 

(Austin, 2011).  Researchers must also be aware, there are several concerns when using 

propensity score matching.  This includes the need to ensure identification of a comprehensive 

list of confounding variables related to the outcome(s) variables (Austin, 2011).  The propensity 

score cannot account for unobserved covariates.  The covariates must also not have missing data 

because it will reduce the sensitivity of the propensity score in identifying a match (Okoli, 

Sanders & Myles, 2014).   Finally, the potential to include covariates related to treatment 

assignment and not outcome, thereby over-correcting the model, exists with the inclusion of 

covariates that are not relevant (Austin, 2011; Okoli, Sanders & Myles, 2014).   
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Finally, the current study utilized data from multiple geographical sites.  Urban counties 

in different parts of the United States, MD, TN, and TX, were included.  This allowed for 

variability in provider density and social determinants of health that begin to replicate the larger 

Medicaid population and strengthen the ability to generalize to similar urban geographic areas.    

PRACTICAL AND POLICY IMPLICATIONS 

There are a number of policy implications based on the findings from this study.  

Continued research focused on patients with depression in the Medicaid population is needed.  

Several findings in the current study contradict what is in the current literature.  As noted 

previously, mental health services for the Medicaid population is not a well-studied area of 

research. More research is needed to understand if these findings are specific to this study 

population or if Medicaid patients in general have different utilization patterns from patients with 

employer-sponsored coverage or Medicare beneficiaries.  Working with data from the Medicaid 

population can be difficult, given the available Medicaid data from CMS, the number of 

individual and community-level factors that influence findings, difficulty in obtaining follow up 

data, and Medicaid “churn.”  Medicaid churn refers to the gaps in health coverage beneficiaries 

experience as they lose or gain coverage depending on their income level.  Shi & Stevens (2010) 

state “even when receiving care, they tend to have worse health outcomes than others” (p. 3).  

The magnitude and multifaceted nature of their health care needs, both at the individual and 

community level, make this a difficult group to effect meaningful change in health outcomes.  

However, they are an important group to study given their degree of vulnerability to poor health 

outcomes, particularly as Congress continues to debate over the future of Medicaid funding and 

the Affordable Care Act.  The need for continued research with Medicaid populations continues. 
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The PHQ-9 is a self-administered assessment tool that generally takes three to five 

minutes to complete and score.  The inclusion of a self-reported depression screening for all new 

patients with their primary care physicians is a relatively quick way to identify patients who may 

need additional behavioral health services but are too embarrassed to discuss or are unaware that 

they may have depression.  Patients can also be asked to complete the PHQ-9 annually, as an 

additional form completed in the waiting area along other forms that confirm their current health 

insurance information, current medications, etc.  As the current study has shown, 46% percent of 

intervention participants had an existing diagnosis of a depressive disorder.  Yet 100% of the 

intervention participants in the study were assessed to be clinically depressed from the PHQ-9, 

revealing an under-diagnosis of depression and the capability to “catch” those in need of 

behavioral health services sooner. Connecting patients with a trained mental health case manager 

can ensure they are receiving their medications, as well as keeping up with both their behavioral 

health and physical health appointments.  Improved disease management and identification of 

depression early on in order to prevent patients from reaching a more debilitating level can 

mitigate the $210.5 billion in U.S. economic lost each year (Greenberg et al., 2015).     

 The positive association between the number of contacts and improved depression 

symptomatology and the support for telephonic contacts suggest the need for collaborative care 

for depression programs to find ways to increase the number of contacts between BH coaches 

and the members through multiple approaches.  Alternative ways to do outreach could include 

emails and text messaging, when in-person office contacts are not possible, as well as ways to 

keep patients engaged.  Currently medical offices can send auto-texts to their patients to remind 

them of an upcoming appointment.  Similar automation could be utilized that reminds patients to 

contact their behavioral health coaches with specific available dates and times to reach them.   
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All automation would also need to be compliant with HIPAA regulations as the need to protect 

personal health information (PHI) currently limits what information can be sent.  Including more 

phone-based services for patients to interact with behavioral health providers was supported 

through the current study’s findings.  Most smart phones include cameras that video-

conferencing or tele-health services may be another way to reach populations with barriers to 

coming in to an office.  Many low-wage earners work in positions where their schedules may 

vary and getting to an appointment between 8 a.m. and 5 p.m. are difficult whereas meeting with 

a provider over a smart phone with video capabilities may be feasible during a work break or 

outside of clinic hours.  From my participation in weekly program calls, it was clear that the BH 

coaches attempted to be as available as possible to the participants, however despite repeated 

attempts to follow up with their patients, the coaches noted challenges in maintaining patient 

engagement in the program.   

 Payers should allow integrated health care delivery reforms time to gain traction within 

the settings by recognizing a longer timeline may be needed before cost savings are realized.  

Providers and patients need more time to adjust to a change in how they provide services and 

referrals.  Managed care companies using collaborative care programs must be aware that a 

longer implementation period and integration into the system is needed and that costs and use 

may increase in the first six months to a year but will lower over time.  A similar pattern was 

seen among newly eligible Medicaid enrollees who gained coverage under the ACA’s Medicaid 

expansion when comparing their initial enrollment spending to their spending after being 

enrolled for a period of time (Jacobs, Kenney & Selden, 2017).  Patients in these programs have 

numerous long-standing financial, medical, behavioral health, and social needs that often cannot 
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be turned around in six months or even one year but having that continuous, coordinated care can 

result in cost offsets after the initial period.       

 Chronic illness severity, comorbidity, and knowledge of conditions were significantly 

associated with the outcomes measured.  As the U.S. population continues to age and suffer from 

multiple medical conditions, often associated with or leading to depressive disorders, focusing on 

healthier life-styles will become vital to improving quality of life.  Proper self-management of 

one’s health is also important given physician and nursing shortages in years to come as the 

baby-boomer generation is retiring and will require more health care services.   Over recent years 

the health field has become more aware of the connection between mental health, physical 

health, and mortality, providing those who work with patients with behavioral health disorders 

opportunities to engage in education and interventions in their daily practice that can lead to 

healthier lifestyle choices (Scott & Happell, 2011).  Mental health specialists working in 

integrated primary care practices should assess where in the continuum of readiness to change 

their patients are at in order to meet them at that stage as stage-matched interventions have been 

found to result in higher adoption of healthy behaviors (Levesque et al., 2011).   

This study also points to the need for the medical profession to focus on the behavioral 

health needs of all patients, not only with primary care physicians, but with all medical 

specialties.  Medical education has always been firmly rooted in the disease model with most 

pre-clinical education lacking any significant patient contact much less their psychosocial or 

social needs, despite efforts by the Institute of Medicine and American Association of Medical 

Colleges calling for improved psychosocial and mental health training throughout medical 

school and residency (Smith et al., 2014).  Chin et al. (2000) report that in a national study of 

internal medicine residents the median number of hours spent on psychosocial training is 17 per 
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year.  As an example of what’s being described as a major change in medical training, the 

medical school curriculum at Michigan State University has recently implemented a 3-year 

curriculum for internal medicine residents based on the biopsychosocial model.  The new 

curriculum aims to train their medical residents to be equally competent in working with 

common psychosocial and mental health problems as they are with medical problems (Smith et 

al, 2014). 

As the health care field continues to grow and allied health professionals move into more 

front-line roles with patients, clearer definitions of what care coordination services are and an 

understanding of what type of training  and which key disciplines need to be present in any care 

coordination team, are required to effectively manage patients with multiple chronic conditions.  

The terms of ’care coordination’,’ case management’, and ‘shared care’ are used interchangeably 

in the literature and in the health field, often causing confusion to patients and providers.  The 

general concept of coordinated care, which may include services such as making appointments, 

checking in with patients, addressing insurance coverage, and conducting assessments, needs to 

be better defined if it is truly to be an improvement over the long-standing case management 

services which have traditionally been conducted by nurses.  Perhaps some aspects of care 

coordination can be relegated to non-master’s level workers, in order to reduce overall staffing 

costs.   Other care coordination services requiring medical training and knowledge of clinical 

guidelines can be reserved for master’s level social workers or RN with specialized 

training/certification in order to keep caseloads manageable. 

Finally, the need to expand Medicaid provider networks, particularly for behavioral 

health, is evident.  Although the rate of Medicaid acceptance within the three health plans was 

not included in the analysis, the low participation rates of providers in Medicaid plans is often 
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cited in the literature.   In 2013, 68.9% of office-based providers accepted new Medicaid patients 

(Hing, Decker & Jamoom, 2015).  This is primarily due to the lower reimbursement rates 

compared to Medicare and private insurance.  Exacerbating the issue even more is the fact that 

the percentage of office-based psychiatrists who participate in insurance networks is the lowest 

of all physician specialties (Bishop et al., 2014).  Medicaid acceptance rates in 2009-10 for 

psychiatrists compared to all other physicians was 43.1% versus 73.0%., making access to 

mental health services even more difficult for this population (Bishop et al., 2014).  The 

challenges facing people on Medicaid have been enumerated throughout this study, with limited 

access to providers being a key barrier.   It stands to reason that expanding the number of 

providers by financial incentives to accept more Medicaid patients would improve access and 

their health outcomes.  

FUTURE RESEARCH 

Given the number of limitations in this study, future research should focus on attempts at 

addressing those limitations.  These include larger sample sizes, longer follow up period, focus 

on the influence of substance/alcohol abuse, and the inclusion of medication adherence data.  

There are also other analyses that could be conducted.  For example, a Cox hazard regression can 

be conducted to determine length of time it takes to reach depression remission or reach a 10% 

reduction in emergency department visits after enrolling in a CC program.  In their study of a 

collaborative care for depression program offering integrated care for safety-net patients, the 

Washington State Mental Health Integration Program, Unutzer et al., (2012) found that 

participants achieved desired clinical improvement in their depression at a faster rate after the 

program was introduced compared to before program implementation.  The median time elapsed 
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to achieve a 50% reduction of a PHQ-9 score less than 10 dropped from 64 weeks to 25 weeks 

(Unutzer et al., 2012).   

 Expand the number of sites beyond three to increase the number of participants.   With 

larger samples, additional analyses should be conducted with specific types of chronic illnesses 

as a predictor.  Research regarding the type of physical chronic conditions, e.g., diabetes, 

cardiovascular disease, HIV/AIDS, etc. and the relationship with health service utilization rates 

could be conducted.  Furthermore, inclusion of health plans in states with and without Medicaid 

expansion would also be an important factor to consider when choosing study sites.  This would 

provide more analysis of the effects Medicaid expansion has had on health service use and costs 

on patients with behavioral health disorders.   

 As the health field moves away from fee for service and toward value-based health care 

financing that tie provider payment to quality and patient outcomes, future research should 

include a cost benefit analysis.  Financial data were not available for analysis in the current 

study.  However, the investments made within the Medicaid budget to focus on medical homes 

and care integration appear to be paying off.  Fillmore et al. (2014) analyzed financial data from 

Medicaid claims of non-elderly Medicaid patients with disabilities from January 2007 through 

third quarter 2011.  They received care through a statewide person-centered medical home 

initiative in North Carolina, Community Care of North Carolina.  Their analysis found that large-

scale care management programs result in significant savings, $184,064,611 over nearly five 

years, especially among persons with multiple chronic conditions (Fillmore at el., 2014).  

Analysis of these types of Medicaid programs should make a point to include findings on the 

economic impact involved in transforming primary care into medical homes with enhanced care 

coordination for people with behavioral health and chronic physical health conditions.  
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 Comparison studies of the structural integration of collaborative care programs are 

needed.  This would provide additional information on the benefits and barriers of having the 

BHC fully integrated into the primary care clinic and their funding is with the healthcare 

organization compared to where they are co-located and they are funded through a participating 

health plan.  This creates logistical problems when the BHCs are not seamlessly part of the 

healthcare team in terms of reimbursement, billing, confidentiality and access to electronic health 

records, and hand-offs between the medical staff and the behavioral health coaches.  These 

limitations may have affected the amount of benefit received from the collaborative care 

program.   

Additional research should continue to focus on specific subgroups of Medicaid patients 

with depression.  Furthermore, focusing specific subgroups of Medicaid patients, such as 

disability patients, or ‘super utilizers’ of acute care, may allow more focus on Medicaid 

recipients who may require higher health service needs and are more costly.  These patients are 

often more likely to be on Medicaid for an extended coverage period which makes it easier to 

identify long-term changes in clinical outcomes and health services utilization.  The current 

study did not target high utilizers due to the limited sample size, but analysis of patients with 

high ED use and/or high inpatient readmissions may have resulted in significant group 

differences in health service use between collaborative care and TAU patients.   

Also, research focused on collaborative care programs and Medicaid patients with 

SUD/depressive disorders is greatly needed.  Since the 1980s, the high prevalence of the 

comorbidity of drug abuse and mental health has been documented in national population 

surveys, revealing that people with mood or anxiety disorders are twice as likely to suffer from 

substance use disorders, and vice versa, compared to the general population (NIDA, 2010).  
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Results from the 2015 National Survey on Drug Use and Health indicate that 18.6% of adults age 

18 and older who had any mental illness in the past year also met the criteria for an SUD (Center 

for Behavioral Health Statistics and Quality, 2016).  As noted earlier, in the current study the two 

study groups differed in SUD/Alcohol use diagnosed at index visit.  The collaborative care for 

depression group had a higher number of patients diagnosed with an SUD/Alcohol disorder.   

Although it was not an inclusion criteria to participate in the collaborative care for depression 

program, these symptoms were screened for and addressed during their follow up contacts with 

their coaches.  Propensity score matching was not able to reduce the bias contributed from 

having a SUD diagnosis at index visit.  Additional analysis of billed procedural codes is 

warranted to determine if the ED use increase by intervention participants in case management 

was driven by SUD services.   

In general, intervention process characteristics need to be better understood to determine 

under what circumstances collaborative care programs can be most effectively implemented 

(APA, 2016).  Programmatic guidelines such as the minimum number of contacts within a period 

of time needed, e.g., twice a week, as well as how much time should lapse between follow ups, 

should be identified specific to the population of interest to best focus staff resources.  

Additionally, the best medium by which to contact participants can determine resources needed, 

such as whether to provide cell phones to participants while they are part of the program to 

increase the ability to contact them.   

Further research on the types of services and procedures being billed for at different 

stages (e.g., at 3 months, 6 months, one year, two years, three years, etc.)  in collaborative care 

programs can further inform what case management strategies are needed to ensure adequate 

provider resources are available.  The intervention is a pilot for identifying patients with 
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depression in a primary care setting, therefore many of the program’s participants were most 

likely not receiving the specialized behavioral health services they needed.   After enrolling in 

the program, the number of mental health procedures billed for did increase by 20 percent and 

for physical health services by 21 percent.  Both groups utilized alcohol and drug services during 

the pre and post periods.  The intervention group utilized slightly more psychotherapy services 

(pre use 16.1%, post use 18.6%) whereas the TAU group used more psychosocial rehab services 

(pre use 12.2%, post use 23.7%) in their outpatient behavioral health service needs.  Case 

management was one of the top billed procedures within the outpatient physical health services 

for the TAU group; whereas in-home nursing care, therapeutic services, and in-hospital care for 

less than 24 hours were more often seen with the intervention group.  These differences may 

point to the need for more acute clinical services with Medicaid participants when they first enter 

the program, and as their immediate behavioral health and physical health needs are addressed 

and brought under control, more links to community supports may be needed, as was seen with 

the TAU group.  Being able to establish a general timeline of when certain types of services are 

needed could prove very helpful to collaborative care program managers and Medicaid care 

managers.   

CONCLUSIONS 

This study extends the health service field’s evidence base on the effectiveness of 

programs that promote an integrated, coordinated, patient-centered approach.  The collaborative 

care for depression program implemented with Medicaid patients was successful in decreasing 

depression severity.  While that finding alone is not a novel contribution to the field of 

behavioral health and collaborative care models, the factors that led to that decrease provide 

additional insight into further developing these programs among Medicaid populations.  
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Decreases in depression severity among the program participants were associated with feeling 

that they had sufficient knowledge of their condition at their index enrollment visit as well as 

higher BH/medical provider density.  Because only one Medicaid health plan was categorized as 

higher provider density, the Maryland plan, this may be a function of the coaches in the 

Maryland plan and/or the specific Medicaid services provided by that health plan rather than the 

number of providers in the area.  A dose response effect was found in which increased coach-

patient contacts was significantly associated with decreased depression severity.  Patients who 

reached a clinical response, which is a 50% reduction in severity, had almost 50% more follow 

up contacts with their coaches compared to those who did not achieve a clinical response.   Post-

hoc analyses revealed that coaches in the MD health plan had more patient follow ups than in TX 

and TN.   

There were unexpected findings including younger participants having a higher 

likelihood of increased ED visits compared to older participants; and case management being 

associated increased ED visits.  Furthermore, this study found that telephone follow up contacts 

between coaches and participants are comparable in outcomes to in-person contacts, and more 

desirable than equal FTF/telephone contacts.  These findings highlight the need for frequent and 

continuous monitoring by their primary care providers, which include the Behavioral Health 

coaches, and in ways that address the unique and challenging circumstances of Medicaid patients 

that inhibit timely access to health care.  This puts the patient back in patient-centered care.   

 Gelberg, Andersen & Leake’s (2000) Behavioral Model for Vulnerable Populations is a 

fitting framework to begin establishing a consistent way to evaluate collaborative care programs 

with Medicaid populations.  Individual and community-level characteristics were identified as 

predictors of health service use.  These include pregnancy, illness severity, prior health service 
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use, prior case management, diagnosed depression, and characteristics of the state’s Medicaid 

health plan.  These predictors are primarily variables characterized as ‘enabling’ and ‘need’ 

variables from a health service utilization framework.  Knowing what specific factors influence 

service used among Medicaid populations helps healthcare professionals and program directors 

adapt how care coordination models are implemented in primary care to be more effective.  In 

addition, these findings identify predictors to include in future predictive models estimating 

health service use with a Medicaid population.  Over the last 20 years the evidence base on 

collaborative care programs for depression within primary care has established this as a viable 

option for treating depression.  What the current study attempted to discover is their effects on 

health service use and the connection between depression management and health service use.  

The study’s findings shed light on these aspects of collaborative care programs, particularly with 

a Medicaid population, but further research is needed to better understand if reductions in the use 

of acute services such as hospitalizations and ED visits are resulting from these enhancements to 

case management in primary care.    
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