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ABSTRACT 

 

Background 

Comorbid anxiety disorders commonly occur in patients with Major Depressive 

Disorder (MDD). Treatment disparities of depression between African Americans and 

Caucasians still exist. Few studies have investigated the association of race and comorbid 

anxiety disorders with medication use-related outcomes in Medicaid enrollees with MDD. 

 

Objectives 

The objectives of this study was to examine the association of race, comorbid 

anxiety disorders, and the interaction between race and comorbid anxiety disorders with 

medication adherence, medication persistence, and health resource utilization in 

Medicaid enrollees with MDD.  

 

Methods 

The conceptual and analytical framework of the study primarily drew from the 

Behavioral Model of Health Service Use. The MarketScan
®
 Multi-State Medicaid 

Database were used in this retrospective cohort study. Adult Medicaid enrollees between 

18 and 64 years of age with MDD but without bipolar disorders who received an 

antidepressant between January 1, 2004 and December 31, 2006 were identified. Patients 

with a 24-month continuous enrollment and without dual eligibility of Medicaid and 



xviii 

 

Medicare were included. A Cox-propositional hazard regression was used to examine the 

risk of non-persistent antidepressant use. Multivariate logistic regressions were used to 

model the probability of adherence and health care utilization. Multivariate negative 

binominal regression analyses were used to assess the rate of change of health care 

utilization. Multivariate linear regressions with log-transformed costs were used to assess 

predictors of  health care costs.  

 

Results 

Approximately 25% of 3,083 patients had comorbid anxiety disorders. After 

controlling for covariates, comorbid anxiety disorders were significantly associated with 

higher adherence and more frequent mental health-related health care utilization. African 

Americans were less likely than Caucasians to adhere to antidepressants and had higher 

risk of non-persistence. Additionally, African-American patients had fewer mental 

health-related office visits but were more likely to be hospitalized and have ER visits. 

The interaction effect (being African American and having comorbid anxiety disorders) 

reduced the individual association with health care utilization. 

 

Conclusion 

 African-American patients were less likely than Caucasian patients to be adherent 

to or persistently use antidepressants. Comorbid anxiety disorders were associated with 

higher health resource utilization. Health policy makers and health care providers need to 

decrease the disease burden of comorbid anxiety disorders and reduce health disparities 

between Caucasians and African Americans among Medicaid enrollees with MDD.
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CHAPTER  1   

 

 INTRODUCTION 

 

Background 

Major depressive disorder in the United States 

Major depressive disorder (MDD) – also known as depression – is among the 

most prevalent mental illnesses in the United Sates. Its annual prevalence rate was 

estimated to be 6.7% in 2003,
1
 and its lifetime prevalence rate has reached as high as 

16.2%
2
 based on the results of National Comorbidity Survey-Replication (NCS-R), a 

nationally representative survey conducted by Kessler et al.(2005).
1-2

  The number of 

people who are at risk for MDD has also constantly increased. Prevalence of MDD has 

nearly doubled (3.3% - 7.1%) from 1991-1992 to 2001-2002.
3
  

In addition to its high prevalence, MDD is a common clinical problem that 

primary care physicians face. MDD frequently occurs in 5% to 10% of patients in 

primary care settings in the U.S.
4
  MDD has a significant impact on patients‟ physical, 

social and role functioning, and it can lower patients‟ quality of life.
5
 There is evidence 

suggest that MDD is still inadequately or undertreated.
6
  

MDD places a substantial burden on patients because MDD patients usually 

experience recurrence of symptoms. According to a report of the National Institute of 
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Mental Health Consensus Development Conference in 1985, between 50% and 85% of 

MDD patients can have a recurrence during their lifetime, and approximately, 50% of 

those patients experience recurrence in the first two years after they have had an initial 

episode.
7
 

The economic burden of depression is very high and has constantly increased. 

Greenberg et al. (1993, 2003) conducted studies to estimate the cost of depression in 

1990 and 2000, respectively.
8-9

 They found that the annual cost of depression in the U.S. 

was nearly 43.7 billion dollars in 1990.
9
 The economic burden increased from 77.4 

billion dollars in 1990 to 83.1 billion dollars in 2000,
8
 a total 7% increase in the 

economic burden over the 10 year period.
8
 Due to lost work productivity and impaired 

work performance, depression costs several billion dollars per year from a social 

perspective in the U.S.
10

   

Racial/Ethnic disparities in major depressive disorder patients 

MDD prevalence between Caucasians and African Americans 

 Reports of MDD prevalence are inconsistent in their findings with respect to 

race/ethnicity. Some studies find a higher MDD prevalence rate in Caucasians than in 

African Americans. For example, Roiolo et al. (2005) reported significantly higher MDD 

prevalence in Caucasians than in African Americans by analyzing data from the National 

Health and Nutrition Examination Survey III (NHANES III).
11

 Similarly, Williams et al. 

(2007) studied the difference in MDD prevalence among African Americans, Caribbean 

Blacks, and non-Hispanic Whites by using data from National Survey of American Life 

(NSAL). They found that lifetime MDD prevalence was higher in Caucasians (17.9%) 

than in African Americans (10.4%), but when compared with annual MDD prevalence, 
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the same study found that there was no significant difference between Caucasians and 

African Americans.
12

  In addition, results of the NSAL study showed African Americans 

were more likely to have increased severity of role impairment related to their MDD.
12

 

African Americans also had higher MDD persistence (56.0%) than Caucasians (38.6%).
12

 

Similar results of a higher MDD prevalence rate in Caucasians have also been reported in 

several other studies.
13-14

  

However, some studies reveal a similar MDD prevalence rate between African 

Americans and Caucasians.
15-16

 For example, Crystal et al. (2003) analyzed Medicare 

claims data to investigate if health disparities exist in the diagnosis and treatment of 

depression in elderly patients. They found that there was no significant difference in the 

diagnosis of depression between African Americans and Caucasians.
15

 Minsky et al. 

(2003) conducted a study in New Jersey using administrative claims, and found that 

Latinos had a higher MDD prevalence rate than African Americans and Caucasians, but 

the MDD prevalence rate was similar between African Americans and Caucasians.
16

    

Racial/Ethnic disparities in MDD treatment 

Pharmacotherapy is usually the first-line option of treatment for MDD patients. In 

contrast to the inconsistent study results of MDD prevalence in different racial/ethnic 

groups, consistent health disparities between Caucasians and African Americans exist in 

depression treatment. Several studies have shown that African American patients are less 

likely to receive MDD treatment when compared with Caucasians.
14, 17-23

 For example, 

Sclar et al. (2008) investigated antidepressant use among different racial/ethnic groups in 

two different time periods, 1992-1997 and 2003-2004. Using data from the National 

Ambulatory Medical Care Survey (NAMCS), the researchers found that in 2004, the 
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treatment rate in African American patients (5.2 per 100) was less than half the treatment 

rate in Caucasian patients (11.4 per 100) even though the rate of antidepressant use in 

African American patients had increased by nearly 50% (2.6 per 100 in 1993 to 5.2 per 

100 in 2004).
18

  

Other studies conducted using data from administrative claims also show that 

African American patients with MDD were less likely to receive antidepressant 

treatment,
22

 to initialize a treatment, to have an antidepressant prescription,
21

 or to receive 

effective acute-phase treatment or continuation-phase treatment.
23

 For example, a study 

conducted by Virning et al. (2004) investigated the quality of mental health care received 

by senior enrollees in Medicare.
23

 The authors found that 46.7% of Caucasian patients 

with MDD received effective continuation-phase treatment after hospitalization, but only 

32.7% of African-American patients with MDD received the same treatment.
23

      

Comorbidity in major depressive disorder patients 

 Comorbid conditions frequently exist among patients with MDD. Findings from 

the NCS-R revealed that about 72% of patients with MDD can have some form of 

psychiatric comorbidity in their lifetime.
6
 The annual prevalence rate of psychiatric 

comorbidity in MDD patients has been reported to be as high as 79%.
6
 In addition to 

comorbid psychiatric conditions, comorbid physical conditions are also very common in 

MDD patients. A growing evidence shows that depression and painful symptoms are 

common comorbidities.
24

  

 In patients with MDD, psychiatric comorbid diseases usually refer to comorbid 

mental illnesses. Patients with MDD can simultaneously have other mental illnesses. 

Anxiety disorders have been reported as the most common comorbid psychiatric illnesses 
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in patients with MDD.
25-26

 Moreover, patients with MDD can also have additional painful 

symptoms, which refer to comorbid physical illnesses in patients with MDD. Studies 

have shown that the common painful symptoms include abdominal pain, chest pain, 

chronic pain, headache, joint pain, lower back pain, and neck pain.
24, 27-34

       

Psychiatric comorbidity in MDD patients 

Psychiatric comorbidity commonly occurs in patients with MDD. In a review 

article of depression and psychiatric comorbidity, Otte (2008) reported that about 60% to 

70% of MDD patients have at least one comorbid psychiatric disorder. Approximately, 

30% to 40% of these patients have two or more comorbid psychiatric disorders.
26

 Among 

those comorbid psychiatric disorders, anxiety disorders frequently coexist in patients with 

MDD.  

 The prevalence of comorbid anxiety disorders in patients with MDD is very high. 

Studies using nationally representative data consistently show that MDD patients can 

easily have comorbid psychiatric conditions, and among those conditions, anxiety 

disorders are the most common. In NCS-R, nearly 60% of  lifetime MDD patients 

reported having anxiety disorders.
6
 Findings from the National Epidemiologic Survey of 

Alcoholism and Related Conditions (NESARC), a nationally representative survey of the 

U.S. including Alaska and Hawaii, also revealed that about 41% of lifetime MDD 

patients have anxiety disorders.
25

  

 MDD patients with comorbid anxiety disorders have significantly poorer health 

outcomes, especially for those involving depressive symptoms, when compared with 

patients with MDD only. For example, Sherboune et al. (1997) conducted a study to 

evaluate the influence of comorbid anxiety disorders on depressive symptoms in patients 
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with depression.
35

 They found the presence of comorbid anxiety disorders significantly 

impeded the clinical progress of depressive symptoms in depressed patients.
35

 In addition, 

Felker et al. (2003) evaluated patients in a VA primary care trial, and found that MDD 

patients with comorbid anxiety disorders had more depressive symptoms, more impaired 

health status, and worse disability than patients with MDD alone.
36

 In addition to more 

severe depressive symptoms, MDD patients with comorbid anxiety disorders have been 

shown to consume more health care resources
37

 and also have a greater risk of developing 

persistent depression.
38

 

Furthermore, depressed patients with comorbid anxiety disorders can have worse 

treatment outcomes and need a longer time to recover when compared with patients with 

depression alone. For example, Fava et al. (1997) studied 294 MDD outpatients treated 

with fluoxetine 20 mg/day for 8 weeks.
39

 They found that MDD patients without anxiety 

disorders showed significant improvement in health outcomes during treatment compared 

with MDD patients with anxiety disorders.
39

 Clayton et al. (1991) examined 327 

inpatients and outpatients to assess the effect of anxiety disorders in depressed patients.
40

 

The study revealed that depressed patients with concurrent anxiety disorders took a 

longer time to recover compared to patients with depression alone.
40

  

In summary, previous studies have shown that a majority of MDD patients can 

have significant psychiatric comorbidity.  

Physical comorbidity in MDD patients  

 Comorbid physical conditions are common in patients with MDD. Comorbid 

painful symptoms are the most frequent physical comorbidity in patients with MDD. 

Findings from a review conducted by Bair et al. (2003) revealed that almost 65% of 



7 

 

MDD patients have some form of comorbid pain symptoms.
24

 Prevalence of pain 

symptoms in patients with depression can be very high. For example, Bair et al. (2003) 

analyzed data from 573 clinically depressed patients in a primary care setting, and found 

that more than two thirds of depressed patients reported some degree of pain.
41

 

 Comorbid pain can have a negative impact on health outcomes such as Health 

Related Quality of Life (HRQL) in MDD patients. For example, Bao et al. (2003) 

conducted a national study to assess the effect of comorbid chronic pain on health care 

utilization and health outcomes in depressed patients.
42

 In their study, patients‟ HRQL 

was measured using the SF-12, which consisted of physical and mental health 

components. They found depressed patients with comorbid pain had significantly lower 

scores in both components.
42

 Moreover, studies have shown that depressed patients with 

comorbid pain can also have more severe psychiatric distress
42

 and functional 

limitations
43

 than patients with depression alone. 

 In addition, the presence of pain in depressed patients can increase the use of 

health services and health care expenditures. A study conducted by using a nationally 

representative household survey reveals that depressed patients with comorbid pain have 

20% higher visits to medical providers than depressed patients without pain after 

adjusting for sociodemographic characteristics and severity of psychological distress.
42

 

Depression and comorbid pain are also associated with a higher economic burden for 

patients. Another nationally representative study, which was conducted by analyzing the 

Health and Retirement Study (HRS), has shown that senior patients with depression and 

severe pain have higher total health care expenditures than senior patients only with 

depression.
43

 Similarly, in a study conducted in a primary care clinic, MDD patients with 
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comorbid disabling chronic pain had higher medical service costs than MDD patients 

without pain.
44

  

Depressed patients with comorbid pain are usually under diagnosed. Depressed 

patients have been found to report physical conditions, such as painful symptoms, but not 

to report psychiatric symptoms when they talked to their doctors.
45

 Wilson et al. (1983) 

conducted a study examining somatic symptoms in depressed patients in a family practice 

by reviewing nearly 4,000 medical charts, and noted that pain could be an onset signal of 

depression and it could also coexist with depression.
45

 However, the authors also noted 

that pain in depressed patients was either under diagnosed or improperly treated.
45

    

Findings from a review of depression and pain comorbidity reveal that the 

presence of pain can negatively affect treatment of depression,
41

 depressive symptoms 

and worse depression outcomes.
24

 For example, Bair et al. (2003) reported that the 

probability of poor treatment response was positively associated with an increased 

severity of pain in depressed patients.
41

  

In summary, pain is the most common comorbid psychological condition in MDD 

patients. Depressed patients with comorbid pain have a greater decrement in health 

outcomes, such as having lower HRQL, more severe psychiatric distress, and more 

functional limitations. Study results from both nationally representative survey data and 

from primary care clinics show that the presence of pain in MDD patients is associated 

with higher health care utilization and health care expenditures.  
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Medication treatment, adherence and outcome in major depressive disorder 

patients 

The goals of treatments for MDD patients are to achieve remission of symptoms, 

to prevent recurrence, and eventually to recover from the illness. Pharmacotherapy such 

as medication treatment with antidepressants is an essential element for achieving these 

goals. Antidepressants can treat depression and prevent future episodic disorders.
46

 An 

increased rate of antidepressant treatment has been reported. For example, Olfson and 

Marcus (2009) studied trends of national patterns in antidepressant treatment using the 

Medical Expenditure Panel Survey (MEPS), and found that the rate of antidepressant use 

has increased from 5.84% in 1996 to 10.12% in 2005, which accounted for 13.3 (1996) to 

27.0 (2005) million people in the U.S.
47

 With a growing number of individuals in the U.S. 

using antidepressant treatment, it is important to know if patients are adherent to the 

treatment. Adherence decides whether antidepressant treatment can reach maximized 

effectiveness and attain optimal treatment outcomes.  

Adherence to medication therapy is crucial for achieving successful depression 

treatment because depressed patients with good adherence are less likely to experience 

relapse or recurrence.
48-49

 However, medication nonadherence to depression treatment is 

commonly reported in previous studies. Approximately, 28% of patients with newly 

prescribed antidepressants for depression stop taking medications during the first month 

of therapy, and 44% stop taking them by the third month of the therapy.
50

 Findings from 

a review study conducted by Cramer and Rosenseck (1998) reported that the rate of 

compliance with antidepressants is only 65% (range 40% to 90%).
51

  Moreover, the mean 
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rate of nonadherence among patients with recurrent depression is as high as 46.5% (range 

39.7% to 52.7%).
52

 

 Reasons for nonadherence in depressed patients can vary. Side effects of taking 

antidepressants can be a common reason for nonadherence, but studies have shown 

several other reasons that might be also related to noncompliance with antidepressants. 

For example, findings from a review article conducted by Delgado
53

 (2000) showed that 

reasons for nonadherence to antidepressants included beliefs about mental illness, cost of 

treatment, ineffectiveness of treatment, symptoms of diseases, and cultural or attitudinal 

factors. Other reasons for discounting medications can include believing in not needing 

medications, perceiving inefficacy of medicines, or feeling better.
50

 

 With a high rate of nonadherence of antidepressant treatment, the consequence 

can be serious. Discontinuation of antidepressant treatment is associated with ineffective 

treatment which can result in relapse of depression.     

Better treatment outcomes are related to better medication adherence. For 

example, findings from a review article conducted by Keller et al. (2002) showed that 

compliance with antidepressant treatment is important in achieving treatment 

effectiveness, such as strengthening treatment outcomes and preventing relapse or 

recurrence of depression symptoms.
54

      

In summary, understanding antidepressant treatment is important since a large 

amount of the population is using antidepressants. Antidepressant treatment can achieve 

remission in depressed patients but optimal treatment outcomes will not be reached 

without adherence. Better adherence can cure depression and eventually prevent relapse 

or recurrence in depressed patients. 
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Need for Research 

 MDD is a mental illness with high prevalence, high severity, and a high economic 

burden on society in the U.S. Studies have noted that MDD is prevalent in both 

Caucasians and African Americans,
15-16

 but African American patients are less likely to 

receive antidepressant treatment.
18, 21-22

  Potential health disparities of MDD treatment 

such as antidepressant use may exist between Caucasians and African American patients. 

With socioeconomic disadvantages, African American MDD patients can be less likely to 

access MDD treatment and less likely to receive antidepressants.
18, 21-22

  

 Comorbid conditions are common in MDD patients. Aforementioned studies have 

shown a high prevalence rate of psychiatric and physical comorbidity, such as anxiety 

disorders and painful symptoms, in patients with depression. Both psychiatric and 

physical comorbid conditions can result in more severe depressed symptoms, worse 

treatment outcomes, longer time to recover, a higher rate of health resource utilization, 

more frequent recurrence, and a lower rate of remission in MDD patients.    

  Previous studies have examined the influence of race/ethnicity and comorbidity 

respectively on health related outcomes. Most of the studies have examined the influence 

of comorbidity on health outcomes in MDD patients; however, there is a scarcity of the 

literature evaluating the impact of a combined effect of race/ethnicity and comorbidity on 

medication-related outcomes, such as adherence, medication utilization and medical 

expenditures. Furthermore, with a high rate of psychiatric and physical conditions 

coexisting in patients with MDD, it is necessary to evaluate the combined effect of 

race/ethnicity with either psychiatric or physical comorbidity on MDD patients‟ 

medication-related outcomes.   
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 Medication adherence can ensure optimal pharmacotherapy. Persistent use of 

antidepressant treatment can achieve remission and prevent recurrence in MDD patients. 

However, previous studies have shown a lower adherence rate in MDD patients. It is 

important to investigate factors that are associated with medication adherence in MDD 

patients. It is also imperative to investigate the combined effect of race/ethnicity and 

comorbidity on medication adherence in MDD patients. After reviewing the existing 

literature, there is still a gap in examining the combined effect of race and comorbidity on 

medication adherence.   

 Medicaid enrollees have unique patient characteristics. Compared with 

beneficiaries covered by primary health care plans or Medicare, Medicaid enrollees 

usually have lower socioeconomic status, poorer education background, poorer 

understanding of medication use and preventive cares, and are more vulnerable to disease 

threats. Patients can have difficulty understanding their medications or treatments, which 

could relate to a lower adherence rate. With fluctuating eligibility, Medicaid enrollees 

may not have consistent and appropriate treatments to relieve MDD symptoms. Moreover, 

medical needs and medication utilization of Medicaid enrollees with MDD can be distinct 

from beneficiaries covered by other insurance plans. Although studies have been carried 

out assessing the association between comorbidity and health outcomes in patients with 

MDD, it is not clear whether the same study results can be applied in Medicaid 

populations. Hence, it is imperative to conduct research to investigate the association 

between the combined effect of race/ethnicity and comorbidity and medication-related 

health outcomes in MDD patients, especially for Medicaid populations.     



13 

 

 Medication utilization, medication adherence, and health resource utilization in 

MDD patients alone can be different from that in MDD patients with comorbidity. With 

the combined influence of race and ethnicity, patterns of medication use in patients with 

MDD may be affected. However, there is a paucity of literature investigating the 

influence of race/ethnicity, comorbidity, and their combined effect on medication related 

outcomes in patients with MDD.    

Significance of the Study 

            This study was important because it provided new insights into this combined 

effect on MDD patients. This study was the first study to investigate the combined effect 

of race and comorbidity together on medication use-related outcomes among Medicaid 

enrollees with MDD. There was a scarcity of research to investigate health outcomes 

among patients with MDD in Medicaid enrollees. Medicaid enrollees were an under-

served and under-studied population. The results of this study would provide 

comprehensive understanding of the association of race and comorbidity with medication 

use-related outcomes among patients with MDD. 

  By examining the combined effect of race/ethnicity and comorbidity on 

medication related outcomes in MDD patients, this study provided supportive literature in 

helping clinicians, policymakers and health service researchers to comprehensively 

understand and explain differences of medication utilization in patients with MDD based 

on important parameters such as race and comorbidity. Identifying the influence of the 

combined effect of those factors would help to understand the influence of comorbidity in 

patients with MDD, to design strategies to reduce health disparities in antidepressant 

treatment, and improve health outcomes, especially in Medicaid MDD enrollees.   
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Specific Objectives 

The objectives of this study were to assess the association between specific effects 

of race, comorbid anxiety disorders, and the combined effects of race and comorbid 

anxiety disorders on medication related outcomes in Medicaid-enrolled MDD patients. 

This section described the specific objectives. 

  This dissertation included two publishable manuscripts. The two manuscripts 

were included in the Chapter 4 and Chapter 5, respectively. The following seven 

objectives were addressed either in the first manuscript in the Chapter 4 or in the second 

manuscript in the Chapter 5. Based on preliminary studies and the literature review, the 

specific objectives of this study were as follows: 

 

Objective 1: To describe select patient characteristics (sociodemographic factors 

and medication-related factors) in Medicaid-enrolled patients with 

and without comorbid anxiety disorders. (Addressed in the 

manuscript No. 1 &  No. 2) 

Objective 2: To examine the effect of race/ethnicity, comorbid anxiety disorders, 

and the combined effects of race/ethnicity and comorbid anxiety 

disorders on medication adherence in Medicaid-enrolled MDD 

patients after adjusting for select confounders.  (Addressed in the 

manuscript No. 1) 

Objective 3: To examine the effect of race/ethnicity, comorbid anxiety disorders, 

and the combined effects of race/ethnicity and comorbid anxiety 

disorders on medication persistence in Medicaid-enrolled MDD 
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patients after adjusting for select confounders. (Addressed in the 

manuscript No. 1) 

Objective 4: To examine the effect of race/ethnicity, comorbid anxiety disorders, 

and the combined effects of race/ethnicity and comorbid anxiety 

disorders on mental health-related health care costs in Medicaid-

enrolled MDD patients after adjusting for select confounders. 

(Addressed in the manuscript No. 2) 

Objective 5: To examine the effect of race/ethnicity, comorbid anxiety disorders, 

and the combined effects of race/ethnicity and comorbid anxiety 

disorders on overall health care costs in Medicaid-enrolled MDD 

patients after adjusting for select confounders. (Addressed in the 

manuscript No. 2) 

Objective 6: To examine the effect of race/ethnicity, comorbid anxiety disorders, 

and the combined effects of race/ethnicity and comorbid anxiety 

disorders on mental health-related health resource utilization (office 

visits, hospitalization and emergency room (ER) visits) in Medicaid-

enrolled MDD patients after adjusting for select confounders.  

(Addressed in the manuscript No. 2) 

Objective 7: To examine the effect of race/ethnicity, comorbid anxiety disorders, 

and the combined effects of race/ethnicity and comorbid anxiety 

disorders on overall health resource utilization (office visits, 

hospitalization and emergency room (ER) visits) in Medicaid-
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enrolled MDD patients after adjusting for select confounders. 

(Addressed in the manuscript No. 2) 

Study Hypotheses   

 The following study hypotheses anticipated directions of the associations. The 

hypotheses were formed based on findings from the literature and the theoretical 

frameworks which were described in the Chapter 2. The hypotheses were tested either in 

the first manuscript in the Chapter 4 or in the second manuscript in the Chapter 5. The 

hypotheses were as follows: 

 

Hypothesis 1: Compared with Caucasian patients with MDD, African American 

patients with MDD have a lower rate of medication adherence, and 

a lower rate of medication persistence after adjusting for select 

confounders. (Tested in the manuscript No. 1) 

Hypothesis 2: Compared with patients with MDD only, MDD patients with 

comorbid anxiety disorders have a higher rate of medication 

adherence, a higher rate of medication persistence after adjusting 

for select confounders. (Tested in the manuscript No. 1) 

Hypothesis 3: African-American patients with comorbid anxiety disorders have a 

lower rate of medication adherence and persistence when compared 

with three other groups: African-American patients without 

comorbid anxiety disorders, Caucasian patients with comorbid 

anxiety disorders, and Caucasian patients without comorbid anxiety 

disorders. (Tested in the manuscript No. 1) 
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Hypothesis 4: Compared with Caucasian patients with MDD, African American 

patients with MDD have a lower rate of office visits, but have a 

higher rate of mental health-related and overall health resource 

utilization (hospitalization, ER visits, health care costs) after 

adjusting for select confounders. (Tested in the manuscript No. 2) 

Hypothesis 5: Compared with patients with MDD only, MDD patients with 

comorbid anxiety disorders have a higher rate of mental health-

related and overall health resource utilization (hospitalization, ER 

visits, health care costs) after adjusting for select confounders. 

(Tested in the manuscript No. 2) 

Hypothesis 6: African-American patients with comorbid anxiety disorders have a 

higher rate of mental health-related and overall health resource 

utilization (office visits, hospitalization, ER visits, health care costs) 

after adjusting from select confounders when compared with three 

other groups: African-American patients without comorbid anxiety 

disorders, Caucasian patients with comorbid anxiety disorders, and 

Caucasian patients without comorbid anxiety disorders. (Tested in 

the manuscript No. 2) 
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CHAPTER  2   

 

 REVIEW OF LITERATURE 

 

Major Depressive Disorder 

Symptoms of major depressive order 

Depression is a major mental illness that can interfere with a person‟s daily life. 

Depression can disable a person‟s normal functions such as working, sleeping, studying 

and eating,
55

and it creates a significant burden to both patients and their families. Results 

from the WHO collaborative study on psychological problems in general health care 

revealed that patients with MDD usually experience permanent disability.
56

    

The symptoms of depression include feeling empty, persistently sad, anxious, 

hopeless, helpless, loss of interest, and loss of energy.
55

 Patients with depressive 

disorders can have suicide attempts.
55

 Physical symptoms of depressed patients can 

include pains, headaches, cramps, and digestive problems.
55

 Although depressive 

disorders can exhibit a variety of symptoms, not every patient experiences all the same 

symptoms. 

Prevalence of major depressive disorder 

 Major Depressive Disorder (MDD) is one of the most common mental disorders 

in the U.S.
57

 Waraich et al. (2004) conducted a systemic review of 23 articles 
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investigating prevalence and incidence of mood disorders between 1980 and 2000.
58

 The 

authors reported that the annual prevalence rate of MDD is about 4.1% and the lifetime 

prevalence rate is 6.7%.
58

 More recently, the annual prevalence rate has been estimated to 

be 6.7% in 2003,
1
 and the lifetime prevalence rate was 16.2%.

2
 The prevalence rate of 

depression is more common in women than men.
59-60

 In addition, MDD was found to 

have a prevalence rate close to 19% in urban general medicine practices.
61

  

 With a high prevalence rate, depression is also a recurrent disorder.
57

 

Approximately 80% of depressed patients have at least one more episode even though 

they have received treatment for depression.
57, 62

 An average period of an episode is 16 

weeks (95% CI, 15.1-17.3 weeks).
6, 57

 About 60% of patients with MDD can have role 

impairment.
6
 Furthermore, patients with depression can be associated with comorbid 

psychiatric disorders and medical illnesses.
57

 

 In summary, MDD is a highly prevalent mental illness. It is one of the most 

common illnesses seen in primary care settings. Patients with MDD can also have 

comorbid mental and somatic illnesses. The average MDD episode is long and can easily 

to result in role impairment.    

Undertreatment among MDD patients 

Although depression is a highly prevalent mental illness in the U.S., a substantial 

amount of patients still receive inappropriate treatment. A nationally cross-sectional 

telephone survey conducted over a one year period from 1997 to 1998 showed that only 

19% of patients with depression received appropriate care.
63

 At that time, the authors 

concluded that most adult patients did not receive optimal treatment of depression in the 

U.S.
63

 In addition, treatment disparities exist across different gender or race/ethnicity 
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boundaries. Males and African Americans are less likely to receive appropriate treatment 

for depression.
63

 

 Results from a more recent study in 2003 shows that about 48% of MDD patients 

did not receive treatment.
6
 Among those who have received treatment, only 21.7% of 

patients received appropriate treatment.
6
 With a high prevalence rate and a recurrence 

rate, the consequence of inappropriate treatment can result in relapse. Therefore, to 

increase treatment and improve the quality of treatment among MDD patients need to be 

emphasized. 

Major Depressive Disorder in the Medicaid population 

Medicaid enrollees are usually a vulnerable population in society due to their 

lower socioeconomic status. Health resource utilization or medication related outcomes, 

such as medication adherence and medication persistence of Medicaid enrollees, can be 

different from the general population due to the socioeconomic disadvantages of 

Medicaid enrollees. Chen et al. (2008) conducted a study using national Medicaid 

pharmacy claims provided by the Centers for Medicare & Medicaid Services to 

investigate the utilization, price and spending trends for antidepressants in the U.S. 

Medicaid program.
64

 They found a significantly increased amount of antidepressant use 

and expenditure among the Medicaid population. For example, from 1991 to 2005, the 

total number of antidepressant prescriptions increased 380% from 6.82 million to 32.72 

million, and the total expenditure on antidepressants increased from 159 million dollars 

in 1991 to 2.26 billion dollars in 2004.
64

   

In addition to the increased amount of antidepressant use, understanding 

medication use, such as adherence to antidepressants or medication persistence, is also an 
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important issue to be investigated in the Medicaid population. However, studies have 

revealed distinct adherence rates in Medicaid enrolled patients with MDD. For example, 

Stiles et al. (2009) used Florida Medicaid data to study adherence among Medicaid 

enrollees with severe mental illness such as schizophrenia or MDD.
65

 In the findings, 

they reported an overall 57% adherence rate to recommended practice guidelines for 

patients with MDD.
65

 In contrast, a fairly good prescription consistency rate in Medicaid 

patients with MDD was reported in another study.
66

  Carnahan et al. (2008) conducted a 

study using data from the Iowa Medicaid Pharmaceutical Care Management program, 

and reported an 86% consistency rate among 1,122 persistent antidepressant users.
66

    

The eligibility of Medicaid coverage or types of services can have an influence on 

medication related outcomes in patients with MDD. For example, Medicaid enrollees 

with MDD enrolled in the fee-for-service condition were more likely to receive treatment 

consistent with recommended practice guidelines compared with enrollees in either 

PMHP or HMO conditions.
65

    

Kahn et al. (2008) conducted a study to investigate comorbidity between 

depression and diabetes in Medicaid enrollees.
67

 The authors used the Patient Health 

Questionnaire (PHQ-9) to survey Medicaid enrollees and found that 56% of patients with 

diabetes also had depression. Only half (49%) of those patients had a diagnosis of 

depression in the claims.
67

 They further concluded that among Medicaid enrollees, 

diabetic patients with comorbid depression were underdiagnosed.
67

        

Regarding findings from the literature search above, there is still a gap in the 

literature about the influence of race and comorbidity on Medicaid enrolled patients with 

MDD. In addition, most studies conducted to investigate medication-related outcomes in 
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the Medicaid population were not national-wide studies.
65-67

 A study with nationally 

representative data of Medicaid enrolled patients with MDD is necessary for 

comprehensively understanding health outcomes and the association with race and 

comorbidity.  

Treatment Guidelines in Major Depressive Disorder 

 In April 2000, the American Psychiatric Association released a set of practice 

guideline: Treatment of Patients With Major Depressive Disorder, Second Edition.
68

 

However, it has been a decade since these guidelines have been updated.
68

 In order to 

obtain the most current information regarding treatment of major depressive disorder, this 

literature reviewer adopted the most recent treatment information from the British 

Association for Psychopharmacology.
57

 The most recent guidelines published in 2008 by 

this association is „Evidence-based guidelines for treating depressive disorders with 

antidepressants: a revision of the 2000 British Association for Psychopharmacology 

guidelines‟.
57

 These guidelines provide the most updated information for treating 

depression through the use of antidepressants. 

 The antidepressant treatment in the guidelines is summarized in the following 

sections.   

Choice of antidepressant medication 

 Selective serotonin reuptake inhibitors (SSRIs) are the first line choice for treating 

depression due to their safety and better tolerance.
57

 Older tricyclic antidepressants 

(TCAs) can be a choice if the first line SSRIs have failed.
57

 Factors associated with the 

choice of antidepressants include patient preference, previous treatment response to a 

particular antidepressant, side effects, and tolerability.
57

 Furthermore, a drug interaction 
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between antidepressants and other medicines needs to be taken into consideration 

because depressed patients can have concurrent comorbid mental or physical illnesses.
57

   

Treatment failure and treatment resistance 

 When they encounter treatment failure and treatment resistance, physicians need 

to evaluate the treatment dosage and medication nonadherence.
57

 Several treatment 

strategies, such as increasing dosage to the therapeutic range, evaluating diagnoses, and 

considering social factors associated with depression, can be implemented in order to 

improve treatment.
57

 If the symptom has mild improvement after implementing the 

treatment in the first four weeks, the treatment can be implemented for another 2-4 

weeks.
57

 After adequate treatment for 6-8 weeks, if the symptom has moderate or greater 

improvement, the treatment can be continuously implemented.
57

 Longer trials are first 

recommended before patients switch to a new treatment if patients have failed several 

treatments.
57

  

Comorbid condition 

 Potential drug-drug interactions influence the choice of antidepressants due to the 

high prevalence of comorbid conditions among depressed patients. An antidepressant 

with a lower risk of interaction is the first choice.
57

 In addition, adverse effects need to be 

considered when choosing an antidepressant.
57

 Patients with certain comorbid diseases, 

such as cardiovascular diseases, arrhythmias and cardiac failure need to avoid TCAs to 

treat depression.
57

 SSRIs and SNRIs (Serotonin and Norepinephrine Reuptake Inhibitors) 

are preferred for treating depressed patients with comorbid bleeding disorders.
57
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Side effects 

 Side effects are common when depressed patients take antidepressants. For 

example, Greist et al. (2004) studied duloxetine (SNRIs) and related induced nausea by 

taking duloxetine.
69

 The authors revealed that duloxetine could induce mild to moderate 

nausea but nausea could be resolved after continuous treatment for one week.
69

 Nausea is 

also commonly associated with SSRIs but can improve over time.
57, 69

 Research on side 

effects of SSRI treatments shows that the number of adverse effects decreases over 

time.
70

 However, anticholinergic side effects caused by taking TCAs do not diminish 

over time and can remain with long-term treatment.
71

 

 The strategies to manage side effects include reducing the dose, switching to a 

new drug, treating side effects caused by antidepressants by using another agent, or non-

drug management for the side effects.
57

 Newer antidepressants such as SSRIs or SNRIs 

usually have better tolerability than older antidepressants such as TCAs.   

Relapse 

 Relapse means a return of depression before recovery from the disease.
57

 Relapse 

is very common in depressed patients after antidepressant treatment. Results from a 

review article conducted by Belsher and Costello (1998) showed that 20-24% of patients 

can experience a relapse of depression in two months after recovery.
57, 72

 The relapse rate 

in 4 months is 28-44%; in 6 months is between 28-44%, and in 12 months is between 37-

54%.
57, 72

 Despite the higher relapse rate, patients continuously receiving antidepressant 

treatment can reduce the relapse rate by 70% when compared with patients who receive 

treatment discontinuously.
73

 Treatment can be effective for up to 36 months if patients 

adhere to treatment.
73

 The treatment period for receiving antidepressants is usually 36 
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months. Therefore, continuing taking antidepressants can prevent the relapse of the 

disease.   

Pharmacotherapy in Major Depressive Disorder 

Several studies have shown that continuation and maintenance treatment is 

important for preventing recurrence and achieving remission when treating depressed 

patients.
74-77

 Antidepressants are categorized into three major types: selective serotonin 

reuptake inhibitors (SSRIs), serotonin and norepinephrine reuptake inhibitors (SNRIs) 

and Tricycles (TCAs). The first class is SSRIs. Serotonin is a neurotransmitter associated 

with mood and behaviors. SSRIs block the reabsorption of serotonin and keep serotonin 

levels high in the brain.
78

 Due to higher tolerability and efficacy, SSRIs are often the first 

treatment choice for depressed patients. The most prescribed SSRIs include Citalopram 

(Celexa
®
), Escitalopram (Lexapro

®
), Fluoxetine (Prozac

®
), Paroxetine (Paxil

®
), and 

Sertraline (Zoloft
®
).

78
 In 1997, 58.3% depressed patients received SSRIs as 

antidepressant treatment in U.S. outpatient settings.
79

   

The second class of antidepressants is SNRIs. SNRIs are also called dual 

inhibitors because SNRIs block both serotonin and norepinephrine reabsorption.
80

 SNRIs 

increase the level of neurotransmitters (serotonin and norepinephrine) in the brain and 

improve mood.
80

 Duloxetine (Cymbalta) and Venlafazine (Effexor) are two SNRIs that 

are commonly prescribed for treating depression.
80

 

TCAs are an older group of antidepressants. In addition to blocking serotonin and 

norepinephrine reabsorption, TCAs inhibit one additional neurotransmitter, dopamine, 

from being reabsorbed by brain cells. The levels of serotonin, norepinephrine, and 

dopamine are believed to be associated with mood.
81

 Results of a meta-analysis with 102 
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comparative and randomized clinical trials showed no significant difference in efficacy 

between SSRIs and TCAs.
82

 However, the anticholinergic adverse effects of TCAs have 

resulted in treatment discontinuation.
83

 The commonly prescribed TCAs include 

Amitriptyline, Amoxapine, Despramine (Norpramin), Doxepin (Sinequan), Imipramine 

(Tofranil), Nortriptyline (Pamelor), Protriptyline (Vivactil), and Trimipramine 

(Surmontil).
81

 

 In summary, depressed patients can benefit from continuing antidepressant 

treatment. The use of antidepressants can achieve remission and prevent relapse. SSRIs, 

SNRIs, and TCAs are three groups of antidepressants that are commonly used. Due to 

high tolerability,
84

 SSRIs are the first line treatment option and have been widely 

prescribed for patients with depression.   

Medication Use Behavior 

 Adherence is one of the most important medication use behaviors because 

adherence to a prescription treatment is essential to achieve remission of a disease. In 

studying medication use behaviors in depressed patients, issues of adherence are more 

important because better adherence to antidepressants can successfully achieve remission 

and prevent relapse. Understanding medication adherence among depressed patients is 

even more important because studies have revealed that depression is a predictor for poor 

medication adherence.
85-87

 Therefore, issues of adherence to antidepressants and the 

impact of race/ethnicity or comorbidity on adherence are reviewed and described in the 

following sections.  

 The following sections begin with the definition of medication adherence. Factors 

associated with medication adherence in MDD patients are then reviewed. Also, the 
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influence of comorbidity on medication adherence in MDD patients is reviewed. The 

final section addresses the challenges of studying medication adherence in MDD patients.   

Definition of medication adherence 

Adherence to a medication regimen is usually defined as “the extent to which 

patients take medications as prescribed by their health care providers.”
88-89

 Two words, 

“adherence” and “compliance” are usually used to describe patients‟ complying with 

physicians‟ orders to use a medicine. Adherence is preferred because it means patients 

are more actively involved in the therapeutic decision and do not just passively follow the 

physicians‟ orders of a treatment.
88

 Using adherence to describe medication use behaviors 

allows physicians and patients have a more balanced status when a treatment decision is 

made.      

According to a World Health Care Organization report on adherence to long-term 

therapies, adherence to a medication treatment refers to several medication-taking 

behaviors such as seeking medical attention, filling prescriptions, and taking medication 

appropriately.
89

 The benefit of medication adherence can be achieved only if patients 

closely adhere to medication regimens.
88

   

Factors associated with medication adherence in MDD patients 

 Factors associated with medication adherence in MDD patients can be categorized 

into three groups.
83

 They are physician-specific issues, patient-specific issues and 

medication-specific issues.
83

 In physician-specific issues, for example, explicit 

communication between physicians and depressed patients can result in treatment 

continuation.
90

 Bull et al. (2002) studied the impact of physician-patient communication 

on continuation of treatment with antidepressants.
90

 The authors found that patients were 
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less likely to discontinue treatment if they have discussed side effects with their 

physicians.
90

 Explicit communication regarding side effects and therapeutic duration can 

reduce discontinuation of antidepressants use.
90

 Other physician-specific issues, such as 

patients‟ not receiving sufficient dosage from physicians, can also result in 

discontinuation of antidepressants.
91

 

 In addition to physician-specific issues, patient-specific issues can have an 

influence on adherence. Patients may stop taking antidepressants if they have negative 

perceptions regarding antidepressants, such as feeling stigmatized or disliking taking 

medication.
92

 In addition, patients are less likely to adhere to antidepressant treatment if 

they do not perceive symptom relief or efficacy of the medications.
93

 

 The adverse effect is one of the most common medication-specific issues which 

causes patients to discontinue their medication treatment.
90

 In a survey study, for example, 

43% of patients had stopped taking antidepressants in the first 3 months of initiating 

therapy due to side effects.
93

 Another medication-specific issues influencing medication 

adherence is the complicated dosing and titration schedule of the antidepressant 

treatment.
83

 Simplifying the dosing schedule, such as prescribing a sustain-release 

formulation with a single tablet, can improve patients‟ adherence.
94-95

 

In summary, antidepressants can effectively treat depression. However, patients 

cannot gain benefits from antidepressants unless they are adherent to the medication. If 

patients fully understand antidepressant treatment, such as the overall period of treatment, 

the onset time, side effects and the time when patients can start to experience the efficacy, 

then patients are more likely to adhere to the medication they are taking. Through explicit 
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physician-patient communication, adherence can be improved and optimal antidepressant 

treatment can be achieved.   

Influence of comorbidity on medication adherence in MDD patients 

Comprehensively understanding the influence of comorbidity on medication 

adherence in MDD patients is very important. Given the high incidence of physical and 

psychiatric comorbidity among MDD patients, MDD patients may experience several 

symptoms and use several medicines at the same time. For example, research has shown 

that 85% of depressed patients can experience overlapping symptoms of anxiety.
96

 

Research has also shown that MDD patients with comorbid diseases are less likely to 

respond to treatment and are more likely to experience negative treatment outcomes.
96

 

With complex disease patterns and treatment regimens, MDD patients with 

comorbidity may have difficulty in understanding how to take medicines, because 

patients can have a more sophisticated dosing pattern and schedule of taking medicines. 

Patients may stop taking medications for several reasons, such as not understanding the 

medication treatment, not communicating well with physicians, not immediately 

experiencing symptom relief, and not tolerating adverse reactions. 

Therefore, comorbid illnesses in MDD patients can lower the adherence rate. 

Comorbidity can hinder MDD patients‟ ability to understand and to take medication 

correctly. Eventually, it can result in not achieving treatment goals. 

The combined effect of race and comorbidity on health outcomes 

A number of studies have revealed differences of disease prevalence among 

different racial/ethnic groups.
97-100

 Different racial/ethnic groups can have different 

prevalent disease patterns. For example, African-Americans have a higher prevalence rate 
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of diabetes.
98

 In contrast, a higher prevalence rate of MDD in Caucasian patients than 

African-American patients is reported in several studies.
11-14

 Race/ethnicity can be a 

factor affecting certain disease prevalence, but it may not be able to fully explain the 

difference of health outcomes between American and Caucasian patients without 

accounting for the disease burden, especially comorbidity. The occurrence of the co-

existence of multiple chronic conditions may affect health outcomes such as health 

resource utilization or medication adherence between different racial/ethnic groups.
101

 

For example, the mortality rate between African-American males and Caucasian males 

becomes similar after considering the joint effect of the occurrence in chronic diseases.
101

     

Incorporating the combined effect in a study can assist researchers in obtaining 

more comprehensive results. For example, Berkman et al. (2003) conducted a clinical 

trial to examine the effects of treating depression and to assess low perceived social 

supports on clinical events after myocardial infarction.
102

 The authors incorporated the 

combined effects of treatment and gender, and found the combined effect had a 

significant influence on patients‟ health outcomes.
102

 Schneiderman et al. (2004) 

examined the effect of psychosocial treatment within different genders by ethnic 

subgroups, and the authors concluded that it was necessary to incorporate the combined 

effect of gender and race when studying health outcomes in coronary heart diseases.
103

 

Race and comorbidity and their combined effects can have a significant influence 

on patients‟ health outcomes. West et al. (1996) conducted a study to examine the effect 

of comorbidity on the breast cancer survival rate between African-American and 

Caucasian women.
104

 The authors found that comorbidity could predict the survival rate 

in women with breast cancer.
104

 The authors also emphasized the importance of 
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incorporating certain diseases by a certain ethnic group with a comorbidity index 

(Charlson) when conducting future research.
104

  

The studies reviewed above have addressed the importance of incorporating the 

combined effects of race and comorbidity when conducting research. However, there is a 

scarcity of research conducted to evaluate the impact of the combined effect of 

race/ethnicity and comorbidity on medication related outcomes, such as adherence, 

medication utilization and health care utilization, in Medicaid patients with MDD. The 

combined effect of race and comorbidity on the health outcome is still not clear among 

patients with MDD. There exist differences in MDD prevalence,
11-14

 and the treatment 

rate between African-American and Caucasian patients.
14, 17-23

 In addition, comorbid 

diseases are highly prevalent in patients with MDD.
24-26

 Therefore, it is very important to 

conduct a study which accounts for the combined effects of race and comorbidity, and to 

examine the combined effects on health outcomes. The results of such a study could 

potentially fill the gap of the literature and comprehensively understand medication 

related outcomes in patients with MDD.   

Issues and challenges with medication adherence in MDD patients 

The measurement of medication adherence is an important issue to be considered 

when studying medication use behaviors. Assessing adherence is to rate the percentage of 

prescribed doses of the medication that are actually taken by patients over a certain 

period of time.
88

  Results can be extremely different when choosing different methods to 

measure adherence. Osterber and Blaschke (2005) conduced a review study of 

medication adherence.
88

 In the article, the authors categorized adherence measurement 

into two primary different methods: direct measures of adherence and indirect measures 
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of adherence.
88

 Direct methods include directly observed therapy, measurement of the 

level of medicine in blood, and measurement of biologic markers in blood.
88

 Indirect 

methods include patient self report, pill counts, the rate of prescription refills, assessment 

of the patient‟s clinical response, electronic medication monitors, measurement of 

physical markers, patient diaries, and reports from a proxy.
88

  

Each method of measuring adherence has its own advantages and disadvantages. 

For example, the advantage of directly measuring the level of medicine in blood in MDD 

patients can precisely detect the drug concentration in patients but the disadvantages of 

this method can be cost-ineffectiveness and this method may not to be feasible if patients 

are not hospitalized. In contrast, indirect measures, such as patient self report adherence, 

can be very inexpensive to implement but the precision can be suboptimal.  

This study will assess medication adherence by measuring the rate of prescription 

refills. Measuring the rate of prescription refills has been widely used in measuring 

adherence in claim data. The advantages of this method are that it is reliable, inexpensive, 

and objective. Investigators can obtain prescription refill information through records in 

administrative claim data. However, timing of intake can be imprecise because it cannot 

be measured using administrative claim data. Another drawback of this method is that 

refilling prescriptions may not does not necessarily imply taking prescriptions. 

Precisely measuring medication adherence in MDD patients can be more 

challenging because of several reasons. First, MDD patients can have several comorbid 

diseases. Patients may need to take several medications to relieve symptoms and maintain 

health. Taking several prescriptions at the same time increases the likelihood of 

nonadherence. Second, depressed patients usually have great difficulty in following their 
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medication treatment. Unlike other physical illnesses, MDD patients may have 

impairments of cognitive functions. These impairments increase the difficulty for MDD 

patients to adhere to their antidepressants. Third, MDD patients may be reluctant to take 

antidepressants because of the social and cultural stigmas that may be associated with 

these medicines. Different racial/ethnic groups can have different views of depression. 

Negative perceptions of taking antidepressants can result in a lower adherence rate.  

In summary, precise measurement of medication adherence may pose real 

challenges because each method has its own advantages and disadvantages. From a 

clinical perspective, MDD patients with comorbidity need to take multiple medications, 

which may lower the medication adherence rate. Finally, from the cultural perspective, 

facing stigma of taking antidepressants may influence patients‟ adherence of taking 

medications.       

Theoretical Framework 

 Developing and implementing a theoretical framework is critical in conducing 

health service research because a theoretical framework provides rationality for 

examining associations and identifying causality among variables. A theoretical 

framework assists researchers in conducting a study, generalizing testable hypotheses, 

developing instruments, collecting essential information, analyzing study data, and 

interpreting results. The theoretical framework informs researchers and guides research 

processes by conceptualizing study factors. Moreover, a conceptual framework can also 

serve as a basic structure for identifying or selecting potential factors (predictors) that can 

be associated with study outcomes. Researchers can articulately identify elements and 
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systematically think about the relationships between concepts and elements, which are 

specific for a behavior, a behavior change, or an outcome.   

 In order to comprehensively understand the combined effect of race/ethnicity and 

comorbidity on medication use related outcomes in MDD patients, a theoretical 

framework is proposed for conducting the study, identifying variables and assessing 

associations. The concepts in the proposed framework are derived from the Health Belief 

Model and the Aday-Andersen model. The Health Belief Model is one of the commonly 

used conceptual frameworks to explain health behaviors. The Aday-Andersen model is a 

framework that has been widely applied for studying access to health care and health care 

utilization in the health survey research area. The history, concepts and rationality of the 

two models are depicted in the following two sections.   

Andersen-Newman framework for health care utilization 

 Health services utilization in the U.S. is a major concern because of the increasing 

size of the senior population and extremely high health care expenditures. In order to 

lower incremental health care expenditures and provide better health care, heath service 

researchers want to comprehensively understand the association between individual 

determinants and characteristics of health service utilization.  

 Andersen and Newman (1975) developed an initial model for identifying social 

and individual characteristics which were related to health service utilization in the 

1960s.
105

 In the model, the authors proposed that health care utilization is associated with 

several social and individual determinants.
105

 Social determinants include technology and 

norms of a society that can influence the health services system.
105

 The health care 

system consists of resources and organization, both of which have an impact on 
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individual determinants of health service utilization.
105

 The resource of the health care 

system includes the volume of the resource and the distribution of the resource.
105

 For 

example, the number of primary care physicians in a certain county‟s health care system 

can determine how many health care resources that this certain health care system can 

provide. The authors define two elements of the organization of the health care system: 

access and structure.
105

 Access refers to gaining entry to the health care system and to 

continuously have medical treatment in the system.
105

 Structure means how the system 

processes medical care for patients in the system.
105

 For example, a patient may need to 

have a referral from a primary physician to a specialist when the patients need specific 

health care.          

 In addition to social determinants, individual determinants pay an important role 

in studying health care utilization. Figure 2.1 depicts three individual determinants: 

predisposing, enabling and illness levels in the model that Andersen and Newman 

proposed.
105

 In the Predisposing component, variables are further categorized into three 

subcomponents: demographic variables, social structure variables and beliefs variables. 

Each individual can have a certain propensity to use health care resources based on their 

predisposing characteristics.
105

 For example, disease patterns in males can be very 

different from those in females. Consequently, gender differences can be considered as a 

reason for an individual‟s seeking health care when studying health care utilization. 

Similarly, social structure variables, such as education, can have an influence on an 

individual‟s health care utilization.
105

  

 The last group of predisposing factors is the individual‟s beliefs. An individual‟s 

beliefs or attitudes about health can determine his/her health behaviors, which can 
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eventually change the pattern of health care utilization.
105

 For example, an individual may 

think a certain screening procedure can be beneficial for his/her health. The person may 

be more willing to undergo the procedure than a person who does not believe the 

procedure is beneficial for his/her own 

health.

 

Figure 2.1 Individual determinants of health service utilization 
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 Enabling factors in the Andersen-Newman framework are defined as the 

conditions under which an individual is able to obtain health care resources.
105

 It also 

reflects an individual‟s ability to make use of those health care resources.
106

 Enabling 

factors such as family income and insurance coverage can determine if an individual is 

able to use health care resources. Furthermore, whether a person has a regular source of 

care can also determine if he/she is able to access health care resources. The enabling 

characteristic, such as price of health services, can also affect health care utilization. For 

example, if the price of a certain health service is affordable for most individuals, the use 

rate may be elevated.
105

 

 Finally, the last component of the model is the illness level. Variables related to 

individuals‟ perceiving their personal health status or their experiencing severity of the 

illness are included in the component of illness level.
105-106

 How people view their 

functional state and experience disease symptoms can influence their health care 

utilization.
106

 The authors also argued that illness level can also immediately affect health 

care use.
105

 Health care utilizations are directly related to how individuals perceive their 

own illness level. 

 In summary, the Andersen-Newman model explores social and individual 

determinants that are associated with health care utilization. Both social determinants and 

factors of health services system directly impact individual determinants, which can 

eventually influence health care utilization. An individual‟s health resources utilization 

can be well explained by the model when considering predisposing factors, enabling 

factors and factors of illness level in the model.  
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The Aday-Andersen framework for the study of access to health care  

 In the U.S., accessing health care is an important social concern. Policymakers 

seek strategies of increasing the access rate for the public. Health care researchers 

continuously put much effort into finding causes and barriers of accessing health care. 

Both of policymakers and health care researchers intend to improve and achieve the 

equity of access to health care. 

 In 1974, in order to comprehensively understand concepts of access to health care 

Aday and Andersen proposed a framework to study and investigate relevant issues of 

access to health care. (Figure 2.2)
107

 Factors and concepts of access to health care are 

incorporated into the framework. Various relevant variables of access, such as 

characteristics of the health delivery system, as well as the population at risk, utilization 

of health services, and consumer satisfaction are integrated into the Aday-Andersen 

theoretical framework.
107
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Figure 2.2 Aday-Andersen framework for the study of access 

 The Aday-Andersen framework conceptualizes access to health care as processing 

from the component of the Health Policy through the Characteristics of Health Delivery 

System and the Characteristics of  Population at Risk and ending with outcomes as the 

Utilization of Health Services and the Consumer Satisfaction for individuals.
107

 In this 

model, the Health Policy component is conceptualized as a starting point of access to 
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health care because improving access to health care is usually the main purpose of health 

policy.
107

 The Health Policy component comprises of financing, education, manpower, 

and health care organizations, which include factors that are associated with health care 

access.  

 In this model, the Health Policy is proposed to influence the Characteristics of 

Health Delivery System and the Characteristics of Population at Risk. The component of 

the Characteristics of Health Delivery System in Aday-Andersen framework
107

 is similar 

to the component of social determinants in the Andersen-Newman model.
105

 The volume 

and distribution of health care resources are associated with access to health care. For 

example, the number of primary care physicians and whether primary care clinics are 

located in rural or urban areas can affect patients‟ opportunity to receive required health 

care resources. Furthermore, in the organization component, entry means the processes 

by which individuals navigate the health care system.
107

 The process may include travel 

time to the hospital and the waiting time to see a doctor. The structure refers to things 

related to health care after patients enter the health care system.
107

 For example, the 

structure may include the health care resources, health information or health care facility 

that patients receive after they have entered to a hospital. 

The Characteristics of Population at Risk are the same as individual determinants 

in the Andersen-Newman model.
105, 107

 There are respectively mutable and immutable 

variables in the components of predisposing and enabling factors. A variable that is 

useful for promoting access to health care needs to be mutable.
106

 For example, a policy 

that changes the coverage of the public insurance can be considered mutable. Several 

variables such as age, gender and race/ethnicity are considered as variables with a low 
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degree of mutability. The need component in the characteristics of the population at risk 

is the component of illness level in the Andersen-Newman model.
105, 107

 The need 

variables are the most frequent reasons that individuals seek for health care.
107

 The 

degree of individual need for health care is determined by an individual‟s perception or 

an evaluation by a member of the health care system.
107

 

 The Utilization of Health Service is categorized into four parts: type, site, purpose 

and time interval.
107

 The type means the kind of health service patients obtain. The site 

means where health service is performed. For example, the site of health service 

utilization can be in a hospital, a primary care clinic, or a pharmacy. The purpose refers 

to whether a visit is for preventative care or treatment.
107

 The time interval refers to the 

contact, volume or continuity measures when patients enter the health care system.
107

 For 

example, in a given period of time after patients are admitted to a hospital, patients are 

able to contact their physicians, to have a certain amount of visits and consistently 

receive medical treatment.
107

 

 The last component of the Aday-Andersen framework is the Consumer 

Satisfaction.
107

 The Consumer Satisfaction expresses consumers‟ attitudes in terms of the 

health care they receive, the health care providers they encounter and the location where 

the service is provided. The Consumer Satisfaction refers to the quality and quantity of  

the actual health service that patients have experienced or received.
107

 The Consumer 

Satisfaction is an important dimension of studying access to health care because the 

satisfaction that patients report can decide if patients eventually perceive satisfaction for 

the service that physicians provides. 
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 In addition to addressing each component in the Aday-Andersen framework, the 

authors also proposed an interrelation among components.
107

 The arrows in Figure 2.2 

express the association. The Health Policy component is the beginning of the process. 

This component has a direct influence on the Characteristics of Health Delivery System 

and the Characteristics of Population at Risk. Both of them influence the Utilization of 

Health Services and the Consumer Satisfaction. Moreover, The Characteristics of Health 

Delivery System can influence the Characteristics of Population at Risk because the 

volume and distribution of health care resources can determine patients‟ ability to access 

health care. Finally, the Utilization of Health Services and the Consumer Satisfaction can 

interact with each other because not only health service use can decide patients‟ 

satisfaction but also the satisfaction can influence the subsequent use of services.
107

                        

 In summary, the Aday-Andersen framework comprehensively addresses the 

components relevant to patients‟ access to health care. The framework conceptualizes 

variables associated with access to health care and it allows researchers to have a 

theoretical model when studying issues related to access to health care. 

The change of the Behavioral Model of Health Services Utilization 

 The Behavioral Model of Health Service Use was first introduced in the 1960s. 

Andersen and Newman proposed the first framework to study health care utilization 

(Figure 2.1).
59, 105

 In 1970s, the second phase of the model was developed by Lu Ann 

Aday and colleagues (Figure 2.2).
59, 107

 The third phase of the model was developed 

during the 1980s and the1990s. The model incorporated external environment variables, 

such as physical, political, and economic components, as well as personal health practices 

such as diet, exercise and self care (Figure 2.3).
59, 106

 In the 1990s, the model evolved into 
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a new stage. In addition to the major components, the model emphasized the dynamic 

nature of the health service utilization.
59, 106

 It also incorporated feedback loops that 

showed the Outcomes component could influence the Population Characteristics 

component and the Health Behavior (Figure 2.4).
59, 106

  

     

 

Figure 2.3 The Behavioral Model of Health Services Use: Phase 3 (1980s-1990s)  

 Figure 2.5 shows the most recent version of the Behavioral Model of Health 

Services Use. The model focuses on contextual and individual determinants.
59, 108

 The 

Contextual Characteristics comprise health organization and provider relevant 

variables.
59, 108

 Similar to the Individual Characteristics, variables in the Contextual 

Characteristics are categorized into predisposing, enabling and need factors. The model 

suggests that the Health Behaviors and the Outcomes can be respectively explained by 
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relevant predisposing, enabling, and need factors of both the Contextual and Individual 

Characteristics.  

 The use of the Behavioral Model of Health Services Use allows researchers to 

assess the association between multiple factors and the Health Behaviors, such as 

medication utilization. The model can also help researchers to examine the relationship 

between multiple factors in the Contextual or the Individual Characteristics and the 

Health Outcomes, such as medication expenditure. Finally, the model also provides a 

comprehensive perspective on evaluating the association among medication related 

health outcomes. Therefore, concepts in the model are adopted to study the association 

among variables in this study.  
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Figure 2.4 The Behavioral Model of Health Services Use: Phase 4 (1990s)  
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Figure 2.5 The Behavioral Model of Health Services Use: Phase 5 (2000s)  
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The Health Belief Model 

 The Health Belief Model was first introduced by Irwin M. Rosenstock in the 

1950s.
109

 The model was designed to investigative why people use health services.
109

 The 

author believed that it is essential to understand the reasons why individuals behave as 

they do before starting to modify behavioral changes.
109

The model emphasizes individual 

behavioral changes which include changes of behaviors to prevent disease, detect illness 

and to make individuals healthy.
109

 Variables incorporated in the Health Belief Model 

have been divided into two categories. The first category includes individual‟s 

psychological state in which he/she feels susceptible to a certain disease.
109

 The second 

category includes beliefs that behavioral changes can result in benefits and reduce disease 

threats.
109

  

Four major components comprise the Health Belief Model (Figure 2.6).
109

 They 

are the Perceived Susceptibility, the Perceived Seriousness, the Perceived Benefits of 

Taking Action and the Barrier to Taking Action, and Cues to Action. The relations 

between components and behavioral changes are described in the following sections.  

The Perceived Susceptibility refers to an individual‟s perception of the risk of 

having a disease.
109

 Individuals may perceive the possibility of contracting a condition. 

For example, a personal may feel he/she is at a risk of having breast cancer if she has a 

family history of it. 

The Perceived Seriousness expresses that a person perceives the seriousness of a 

condition which may lead to his/her death, morbidity, or impairments of mental or 

physical functions.
109

 In addition, a person may perceive the seriousness of a disease can 

impair his/her work activity, family life or social relations.
109
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The Perceived Benefits of Taking Action and Barriers to Taking Action means the 

degree of the health consequences after an individual decides to make behavioral 

changes.
109

 The balance between benefits and barriers can determine if a person is willing 

to make behavioral changes. The benefits of behavioral changes include a healthy life 

after taking an action. In contrast, perceived barriers can include inconvenient access, 

expensive care, painful treatment or unpleasant experience, which prevent individuals 

from making behavioral changes.
109

   

 The last component of the Health Belief Model is the Cues to Action. The cue is 

a trigger which activates an action of behavioral changes. The cues can be internal factors 

such as perception of bodily states, or external factors such as interpersonal interactions, 

the influence from media or influence from other people‟s experience.
109

 Moreover, the 

intensity of a cue is important to trigger an action to make behavioral change,
109

 

especially when the perception of behavioral changes is low.  

Studies have shown that each construct exists its own influence on behavioral 

changes. Janz and her colleges reviewed 46 articles relevant to the Health Belief Model 

(HBM) and found that perceived barriers are the most powerful predictors followed by 

perceived susceptibility, benefits and severity.
110
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Figure 2.6 The Health Belief Model
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The Health Belief Model is usually applied to explain behavioral changes. In 

1975, Rosenstock used the Health Belief Model to further explain medication compliance 

behaviors.
111

 In addition to the primary components in the Health Belief Model, the 

concepts of knowledge of the medical condition and the prescribed regimen were 

incorporated in the model.
111

 Patients need to know what medical condition they have 

been diagnosed with, what prescription they should take, the rationale behind the 

condition and taking their prescriptions, and how to take their medicines. For example, 

patients need to know how to take the prescriptions and how long they should take the 

prescriptions even after symptoms are relieved. Improving patients‟ knowledge about 

taking medicines also lowers the barrier of compliance. It is difficult to improve patients‟ 

compliance if patients do not believe that their prescriptions are beneficial or they do not 

have enough knowledge about taking prescriptions.  

Health care researchers further investigated adherence behavior regarding 

concepts of the Health Belief Model. Becker and colleagues (1975) conducted a review 

study and proposed a theoretical framework called the Becker-Maiman model (Figure 

2.7), which is based on elements of the Health Belief Model, to further explain and 

predict compliance behavior.
112

 The authors conducted a systematical review of the 

literature to identify social-psychological variables which were expected to be related to 

compliance behaviors.
112

 Concepts of the Health Belief Model, such as perceived 

susceptibility, perceived severity, perceived benefits and costs, and motivation, were 

incorporated into the theoretical framework that they proposed. The impact of 

interactions between components was also incorporated into the new framework. For 
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example, a study has shown that the combined belief of perceived susceptibility and 

perceived severity was associated with compliance with penicillin prophylax.
113

 

Moreover, the authors added on several modifying factors in their model in order 

to not only predict but also explain compliance behaviors. The first factor is the patient-

practitioner repationship.
112

 Studies have shown that mothers are more likely to be 

compliant to a prescribed regimen for their child if they perceive a cognitive and friendly 

encounter in the initial contact.
114-115

 Second, the physician continuity is the second 

modifying factor. Visiting the same doctor can improve medication adherence.
116

 Third, 

social influences from family or friends can also determine patients‟ compliance 

behavior.
117-118

 Finally, demographic and personality variables are also related to 

compliance behavior.
112

      

 In summary, the Becker-Maiman model conceptualizes variables related to 

patients‟ compliance behavior. The model is more comprehensive than the Health Belief 

Model, which addresses individuals‟ health beliefs and whether they intend to undergo 

behavior change. The Becker-Maiman model provides a framework to further predict 

compliance with health and medical care recommendations.
116
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Figure 2.7 Becker-Maiman model for predicting and explaining compliance behavior
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Proposition of the theoretical framework 

 Concepts from the Becker-Maiman model and the Aday-Andersen model are used 

to form the proposed theoretical framework in this study. The proposed study model of 

the current study is shown in Figure 2.8. Primarily, the framework is based on the Aday-

Andersen model. The dependent variables (hospitalization, ER visits and prescription 

expenditure) of the current study belong to the Outcomes component of the Aday-

Andersen model. In the Aday-Andersen model, health outcomes are assumed to be 

associated with predisposing, enabling, and need factors. These factors are incorporated 

in the current theoretical framework and used to identify the variables (covariates) that 

are associated with medication related outcomes in patients with MDD. Variables of the 

Contextual Characteristics component in the Aday-Andersen model are excluded because 

the current study only focuses on investigating the relationship between individual 

characteristics and health-related outcomes.  

  Predisposing factors include patient characteristics, such as age, gender, and 

race/ethnicity. The predisposing factors are less mutable. Enabling factors in this study 

include number of prescriptions, cost of prescriptions, health care utilization prior to 

being diagnosed with MDD, number of physician visits, and type of physicians. The need 

factors include comorbidity (Charlson Comorbidity Index) and the severity of disease. 

 The concept of medication adherence in the Becker-Maiman model is employed 

and the concept serves as one of the dependent variables in the current study. In addition, 

medication adherence also belongs to the Health Behavior component of the Aday-

Andersen model. In the current study, medication adherence is assumed to be influenced 

by patients‟ predisposing, enabling and need factors. Medication adherence also affects 
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other health outcomes such as hospitalization, ER visits, and prescription expenditures 

among patients with MDD.  

The uniqueness of the current theoretical framework is that the framework 

incorporates a new concept of the combined effect between race and comorbidity. The 

new concept is the combined effect of race and comorbidity. The combined effect 

recognizes the interaction term of race and comorbidity. The interaction term explicitly 

considers the level of influence on the dependent variables in the current study. Using the 

interaction term allows researchers to differentiate several levels of influence between 

race and comorbidity on medication related outcomes.
119

 The level of influence is 

categorized into four groups: Caucasian MDD patients with a high degree of comorbidity, 

Caucasian MDD patients with a low degree of comorbidity (or without comorbidity), 

African-American MDD patients with a high degree of comorbidity, and African-

American MDD patients with a low degree of comorbidity (or without comorbidity). The 

differences of medication related outcomes are examined by the combined effect after 

adjusting for predisposing, enabling, and need factors in MDD patients.   

The concepts of perceived susceptibility, perceived severity, perceived benefits 

and perceived barriers in the Becker-Maiman model were assumed to influence 

medication adherence and health care utilization. Due to the nature of the dataset, these 

variables were not measured in the current study. 

The relationships of each concept in the proposed theoretical framework are 

depicted in Figure 2.8. The arrows between each box depict the directions and 

associations among variables. Patients‟ predisposing, enabling, and need characteristics 

have a direct influence on health behaviors (medication adherence and medication 
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persistence) and health outcomes. The combined effect of race and comorbidity is an 

independent concept which derives from but does not belong to patients‟ predisposing, 

enabling, or need factors. The combined effect also has a direct impact on health 

behaviors and health outcomes among patients with MDD.   
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Figure 2.8 The proposed theoretical framework for the current study 
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CHAPTER  3    

 

METHODOLOGY 

 

 

 This chapter provides detailed methodology which is required to conduct and 

implement the current study. The chapter begins by describing the data source. Then, 

detailed information of the study design, study perspective, database elements, and 

analytical framework are provided. The final part of the chapter includes a description of 

study variables, statistical analyses, hypothesis testing, and regression diagnoses.  

Database and Management 

 In this section, the detailed information about the dataset and management of the 

dataset are provided.  

Data source 

The MarketScan
®
 Multi-State Medicaid Database

120
 serve as data sources for this 

study. The MarketScan
®
 Multi-State Medicaid Database licensed from Thomson 

Reuters
®
 is a pooled Medicaid asset set from eight geographically dispersed states.

120
 

Although the states are de-identified and dispersed, at least one state is selected from 

each of the six regions from the U.S. Therefore, the data still provide a nationally 

representative sample of Medicaid population in the U.S.
120
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 The MarketScan
®
 Multi-State Medicaid Database contains a variety of disease 

conditions that patients have. The disease conditions include diabetes, hypertension, 

hyperlipidemia, breast cancer, and major depression. The data also include Medicaid 

managed care plans, patient enrollment information, long-term care, claims of inpatient 

and outpatient services, and prescription during claims. Key demographic variables 

include gender, age and race. Additional variables include Medicaid and Medicare 

eligibility categories.    

 The time period of the MarketScan
®
 Multi-State Medicaid Database is from 

January 1
st
, 2003 to December 31, 2007. The study duration is from January 1

st
, 2003 to 

December 31
st
, 2007. 

Characteristics of the MarketScan
®

 Multi-State Medicaid Database 

 The major strength of the MarketScan
®
 Multi-State Medicaid Database is that it 

uses a unique enrollee identifier (ENROLID) to track individual patients and families 

longitudinally.
120

 The personal level identifiers are identical across all years, all medical, 

surgical, and outpatient pharmaceutical claims.
120

 To ensure confidentiality, the personal 

identifier cannot be linked to the recipient ID, social security number, or any other 

external identifier.
120

 

 Clinical variables in the MarketScan
®
 Multi-State Medicaid Database are 

classified by diagnosis and procedure. The International Classification of Disease, 9
th

 

Division, Clinical Modifications (ICD-9-CM) are used as the Diagnosis Codes in 

MarketScan
®
 Database.

120
 The ICD-9-CM diagnosis codes are three to five digits long. 

For the Inpatient Service record, up to two diagnosis codes (DX1, DX2) are recorded.
120

 

The principal diagnosis on the Inpatient Admissions Table is generally identified as the 



 

59 

 

discharge diagnosis on a hospital claim.
120

 The corresponding Inpatient Admission record 

includes up to 14 secondary diagnosis codes (DX2 through DX15) from individual 

Inpatient Service records.
120

 Each Outpatient Service record has up to two diagnosis 

codes (DX1 and DX2).
120

 Each Facility Header record has up to nine diagnosis codes 

(DX1 through DX9).
120

 

 Three major procedure code systems, the Current Procedural Terminology, the 4
th

 

Edition (CPT-4) procedure codes, the ICD-9-CM procedure codes, and the HCFA 

Common Procedural Coding System (HCPCS) procedure codes are used in the 

MarketScan
®
 Multi-State Medicaid Database. The first two are more commonly used in 

the dataset. CPT-4 procedure codes exist in physician claims and many outpatient facility 

claims.
120

 CPT-4 procedure codes have five-digit numbers. The ICD-9-CM are three to 

four digits and used mainly in hospital claims. One procedure code (PROC1) is stored on 

each Inpatient Service record,
120

 which consists of one Inpatient Admission record. Each 

procedure code is identified and assigned as the principal procedure (PPROC).
120

 Each 

individual Inpatient Service record has up to 14 secondary procedure codes (PROC2 

through PROC15).
120

 One procedure code (PROC1) is included on each Outpatient 

Service record.
120

 Each Facility Header record has up to six procedure codes.
120

 Thomson 

Reuters
®
 has edited procedure and diagnosis codes if necessary from payers or 

administrators to ensure the quality of the data.
120

          

Construction of the MarketScan
®
 Multi-State Medicaid Database  

 The MarketScan
®
 Multi-State Medicaid Database are constructed from paid 

medical and prescription drug claims.
120

 Raw data are collected from appropriate payers. 

The raw data include service-level adjudicated paid claims, and inpatient and outpatient 
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services of capitation encounter claims.
120

 The MarketScan
®
 Multi-State Medicaid 

Database also include financial, clinical and demographic variables as well as variables 

specific to employers and health plans.
120

 The Outpatient Pharmaceutical Claims Table 

includes clinical details, which include Therapeutic Class, Therapeutic Group, 

Manufacturer‟s Average, Wholesale Price, and Generic Product Identifier.
120

 

 After obtaining the raw data, Thomson Reuters
®
 implements the case construction 

process by assembling the inpatient paid services into one record per inpatient 

admission.
120

 To ensure high quality data, several reasonableness checks, such as 

diagnosis against age, diagnosis against gender, and charge against payment, are 

implemented.
120

 The purpose of these data checking procedures is to ensure the validity 

of the data and eliminate improper coding during the data creation process. The detailed 

MarketScan
®
 data creation process is shown in Figure 3.1.   



 

 

 

6
1
 

 

Figure 3.1 MarketScan
®
 Data Flow 
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Study Design 

 This study was a retrospective cohort study. The cohorts were identified from 

MarketScan
® 

Multi-State Medicaid Database.  

Study population 

 The study population is comprised of patients aged between 18 to 64 years who 

were diagnosed with Major Depressive Disorders (MDD) and were prescribed at least 

one new antidepressant during the index period. The study duration was from January 1
st
, 

2003 to December 31
st
, 2007. The study protocol was approved by the Institutional 

Review Board (IRB) at the University of Michigan.  

 The following sections describe the specific terms, inclusion criteria, and 

exclusion criteria used to identify the study population. The patient selection criteria flow 

is shown in Figure 9. 

Definitions of the terms used 

 The definitions of several terminologies used to describe the time periods of this 

study are defined as follows:  

1. The study duration:  

January 1
st
, 2003 to December 31

st
, 2007 

2. Index period (Identification Period):  

January 1
st
, 2004 to December 31

st
, 2006 

3. Study period (Follow-up period):  

One year follow-up period after the index diagnosis date  
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4. Pre-study period: 

One year before the index diagnosis date  

5. Drug naïve patients:  

Patients with no claims of any antidepressant prescription during the pre-index 

period 

Inclusion criteria 

 Patients who met the following inclusion criteria were selected in the final study 

cohort.  

1. Age 

Patients aged between 18 to 64 years during the index period were included in this 

study. The study population was all adults in this study. Patients aged 65 years and 

above were excluded to prevent dual eligible enrollees with Medicaid and Medicare. 

Patients with dual eligible enrollees could have been reimbursed from either 

Medicaid or Medicare. It was difficult to obtain complete health care utilization data 

from dual eligible enrollees. Therefore, the age of study subjects was limited to 

patients aged between 18 and 64 years.   

2. Study periods and the continuous eligibility 

The index period of this study is between January 1
st
, 2004 and December 31

st
, 

2006. Subjects were included in the study population must meet two criteria. First, 

they must be diagnosed with MDD during the index period, and second, they must be 

prescribed at least one antidepressant during the one year follow up period (the study 

period) after they have been diagnosed with MDD. Each patient was assigned an 

index diagnosis date and an index prescription date. A 12-month pre-study period, 
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which was a one-year period before the index diagnosis date, was used for verifying 

new antidepressant users (drug naïve patients or new cases). Medication use 

behaviors such as medication adherence and medication persistence could be 

dramatically different between current users and new users. Medication use behaviors 

could be contaminated if patients have taken antidepressants before. Subjects were 

included only if they did not have any antidepressant claims during the pre-index 

period of this study.      

The same 12-month pre-study period was also used to determine maintained 

continuous Medicaid eligibility. Subjects were included only if they had at least 12 

months continuous eligibility before the index diagnosis date. Moreover, the 

continuous Medicaid eligibility of the study period, which was a 12-month follow up 

period after the index diagnosis date, was necessary to ensure patients have the 

continuous eligibility during the study period. Overall, patients should have a 24- 

month (12 months before and 12 months after the index diagnosis date) continuous 

eligibility to be included in the study population. 

3. Diagnosis 

The study population was identified using ICD-9-CM for MDD patients. The 

ICD-9-CM codes used for this study included 296.2 (Major depressive disorder, 

single episode), and 296.3 (Major depressive disorder, recurrent episode). Patients 

diagnosed with the above ICD-9-CM codes during the index period (New diagnosis) 

were included in this study.  

4. Prescription used 
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During the study period (one year follow up after the index diagnosis date), 

patients who were prescribed an antidepressant were included in the study. An index 

prescription date was assigned for each patient. Evidence of antidepressant use was 

identified using Therapeutic Class in the MarketScan
® 

Multi-State Medicaid Database. 

Therapeutic Class refers to a 3-digit code that indicates the therapeutic/pharmacologic 

category of the drug product. For example, the Therapeutic Class value equal to 69 

refers to patients who had an administrative claim of taking antidepressants. The 

Therapeutic Class was used to identify patients‟ antidepressant use status.   

Exclusion criteria 

1. Patients aged <18 years or >64 years. 

2. Patients diagnosed Bipolar disorders (ICD-9-CM: 296.4, 296.5, 296.6, 296.7, 

2968, and 296.9) were excluded. 

3. Patients already taking an antidepressant during the pre-study period were 

excluded. 

 

Figure 3.2 depicts the selection criteria for identifying the current study cohort. 
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Figure 3.2 Patient selection criteria flow of the current study 

 

MarketScan
® 

Multi-State Medicaid Database 

The study duration:  

January 1
st
, 2003 to December 31

st
, 2007 

Initial Study Cohort 

1. Patients newly diagnosed with ICD-9-CM codes: 296.2, and 

296.3, during the index period: January 1
st
, 2004 and December 

31
st
, 2006. An index diagnosis date was assigned for each 

patient. 

2. Patients newly prescribed at least one antidepressant during the 

study period: one year follow up after the index diagnosis date 

3. Patients with maintained continuous Medicaid eligibility one 

year before and one year after the index diagnosis date  

Final study cohort 

1. Patients aged between 18 to 64 years during the study period. 

2. Drug naïve patients. 

3. Patients with MDD but without Bipolar disorders during the 

study period  
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Study Perspective 

 This study is conducted from the payer‟s perspective. This study is to 

investigative and evaluate the impact of the combined effect of race and comorbidity on 

medication use related outcomes in MDD patients. Understanding the association 

between the combined effect of race and comorbidity and medication use can further 

improve patients‟ medication adherence. It also helps to develop intervention programs or 

patient education programs which could potentially reduce medication non-adherence 

and eventually lower overall health service utilization in MDD patients.  

 The Medicaid program offers national health insurance for low-income families 

and individuals. These vulnerable groups would benefit from the study findings which 

are essential for making informed decisions about coverage of Medicaid enrollees. The 

outcomes measured in this study are also essential for policymakers and Medicaid 

reimbursement, because improving adherence in MDD patients means lower health care 

cost and lower reimbursement from the Medicaid program. Finally, the findings of the 

study can help to allocate limited health care resources.    

Database Elements 

 The dataset in this study was retrieved from the MarketScan
® 

Multi-State 

Medicaid Database. Variables were further categorized into five groups: 

eligibility/enrollment, inpatient admissions, inpatient services, outpatient claims, and 

prescription drugs. Social demographic variables such as age, gender and race/ethnicity 

were also retrieved. Variables associated with health service utilization such as 

hospitalizations and emergency room visits were also included in the study. Selected 

variables are listed in Table 3.1. 
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Table 3.1 Selected variables retrieved from the MarketScan
® 

Multi-State Medicaid 

Database 

1. Eligibility/enrollment file 

Enrollee ID (ENROLID) 

BOE category (BOE) 

Date enrollment start (DTSTART) 

Day enrollment end (DTEND) 

Patient birth year (DOBYR) 

Gender of patient (SEX) 

Race (STDRACE) 

Medicaid case number (MCASENUM) 

Medicare eligibility (MEDICARE) 

Member days (MEMDAYS) 

Medicaid Capitation flag (CAP) 

 2. Inpatient admission 

Enrollee ID (ENROLID) 

Date of admission (ADMDATE) 

Date of discharge (DISDATE) 

Diagnosis related group (DRG) 

Major diagnostic category (MDC) 

Diagnosis principal (PDX) 

Diagnosis 1 (DX 1) 

Diagnosis 2 (DX 2) 

Discharge status (DSTATUS) 

Date claim paid (PDDATE) 

Procedure principal (PPROC) 

Procedure 1 (PROC 1) 

Length of stay (DAYS)  

COB and other savings total case (TOTCOB) 

Coinsurance total case (TOTCOINS) 

Copayment total case (TOTCOPAYS) 

Deductible total case (TOTDED) 

Payments net case (TOTNET) 

Payments total case (TOTPAY) 

 3. Inpatient services 

Enrolled ID (ENROLID) 

Case and services link (CASEID) 

COB and other savings (COB) 

Coinsurance (COINS) 

Copayment (COPAY) 

Diagnosis primary (PDX) 
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Quantity of services (QTY) 

Revenue code (REVCODE) 

Sequence number (SEQNUM) 

Place of service (STDPLAC)  

Service type (STDSVC) 

Type of provider (STDPROV) 

Date service incurred (SVCDATE) 

Date of service ending (TSVCDAT) 

 4. Outpatient claims 

Enrollee ID (ENROLID) 

Date service incurred (SVCDATE) 

Date of service ending (TSVCDAT) 

Date year incurred (YEAR) 

Diagnosis 1 (DX1) 

Diagnosis 2 (DX2) 

Procedure 1 (PROC 1) 

Procedure group (PROCGRP) 

Procedure code type (PROCTYPE) 

Place of service (STDPLAC) 

Provider type (STDPROV) 

Quantity of services (QTY) 

Major diagnostic category (MDC) 

Payment (PAY) 

Payment net (NETPAY) 

Date claim paid (PDDATE) 

COB and other savings (COB) 

Coinsurance (COINS) 

Copayment (COPAY) 

Coverage indicator drug (DRUGCOVG) 

 5. Prescription drug 

Enrollee ID (ENROLID) 

Date service incurred (SVCDATE) 

Coverage indicator drug (DRUGCOVG) 

Date claim paid (PDDATE) 

National Drug Code (NDCNUM) 

Day supplied (DAYSUPP) 

Quantity of services (QTY)  

Average wholesale price (AWP) 

Ingredient cost (INGCOST) 

COB and other savings (COB) 

Coinsurance (COINS) 
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Copayment (COPAY) 

Payment (PAY) 

Generic indicator (GENIND) 

Generic product ID (GENERID) 

Dispensing fee (DISPFEE) 

Metric quantity (METQTY) 

Refill Number (REFILL) 

Therapeutic class (THERCLS) 

Therapeutic group (THERGRP) 

 

Analytical Framework 

 The steps involved in identifying the study cohort are described in Figure 3.3.  
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Figure 3.3 Steps involved in identifying the study cohort 

 

 

Step 1: 

There were 1.08 million patients in the MarketScan
®
 Multi-State Medicaid 

Database from January 1
st
, 2003 to December 31

st
, 2007 (the study duration). 

Step 2: 

Patients aged 18 to 64 years had a claim with diagnosis with MDD, but without 

any bipolar disorder from January 1
st
, 2004 to December 31

st
, 2006 (the index 

period) were included. Each patient was assigned to have an index diagnosis 

date. There were 63,344 patients met the inclusion and exclusion criteria. 

 

Step 3: 

Patients were required to be continuously enrolled from 12 months (the pre-

index period) before and 12 months (the study period) after the index diagnosis 

date.  A total of 33,424 patients met the inclusion criteria.  

Step 4: 

Patients with dual Medicare and Medicaid eligibility were excluded. Patients 

having using any antidepressant during the pre-index period (12 months before 

the index diagnosis date) were also excluded. There were 29,539 patients 

excluded in this step. The Medicaid IDs  (ENROLID) were used to link the 

prescription drug claim to the detailed enrollment claim to determine the final 

study population. Patients who were diagnosed with MDD and were newly 

prescribed with an antidepressant (new users) during the index period were 

included in the final study population. There were 3,083 patients met the criteria 

and became the final sample of this study.  
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Study Variables and Measurement 

 The operational definitions of the study variables and their measurements were 

described in this section. The dependent variables in this study include medication 

adherence, medication persistence, hospitalizations, and emergency room (ER) visits. 

The key tested hypothesized independent variables were race, comorbidity, and the 

interaction effect of race and comorbidity. Other independent variables (covariates) 

included age, gender, access to health care, and the disease severity. A detailed 

operational definition of each variable was described in the following sections.  

Dependent variables 

Medication adherence 

 Medication adherence was the first dependent variable in this study. Medication 

adherence refers to the level of conformity to the treatment recommendation regimens by 

the provider regarding the timing, dosage, and frequency.
121

 It can be further defined as 

“the extent to which a patient acts in accordance with the prescribed interval and dose of 

a dosing regimen.”
121

 With respect to the threat/severity of the disease and their 

behavioral change, patients develop a habit of taking medicines in accordance with 

physicians‟ orders.
121

 

 Medication Possession Ratio (MPR) was used to measure medication adherence 

in this study. MPR is widely used to measure refill adherence. MPR is an indirect 

measurement of patients‟ medication adherence, especially when using administrative 

claim data. Using administrative claims data to measure medication adherence provides 

several advantages. For example, the adherence rate can be measured in an inexpensive 

and efficient way.
122

 Patients do not realize they have been measured which can prevent 
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the Hawthorne effect.
122

 A review study conducted by Karve et al. (2008) reviewed eight 

different measurements for assessing medication adherence in administrative claims 

data.
123

 The authors concluded that MPR has the highest predictive validity for measuring 

medication adherence.  

The data of the current study are Medicaid administrative claims data. Therefore, 

MPR was used to measure medication adherence. MPR was defined as the number of 

days‟ supply in the index period divided by the number of days in the study period.
123

 In 

order to take the last day supply into consideration, MPR was further adjusted as MPR, 

modified (MPRm), which is defined as the total days‟ supply of medications divided by 

the period between the last claim date and the first claim date plus the last days supply of 

medications.
124-125

 The basic assumption of measuring adherence using MPR is “a 

prescription filled is a prescription taken.”
122

 In this study, the MPRm is used and defined 

as follows: 

 

MPRm = 
                               

                                                                      
       

  

In spite of the advantages, using MPR to measure adherence could have several 

limitations. For example, MPR may not be able to cover prescription records if patients 

refill prescriptions at multiple pharmacies.
126

 Moreover, MPR cannot accurately indicate 

the actual medication taking behaviors if patients do not take the medicine that they refill. 

In addition, medication adherence was further categorized into a dichotomous 

variable in this study. The cut-off point was set as 0.8, which was based on an empirical 

study conducted by Karve et al. (2009).
127

 By using an administrative claims dataset, the 
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authors concluded that selecting a 0.8 cut-off point was appropriate for predicting 

hospitalization resulting from non-adherence in several chronic diseases.
127

 

Medication persistence 

 Medication persistence is a distinct concept from medication adherence. 

Medication persistence refers to the patients‟ accordance with continuing the treatment 

for the period of taking prescription.
121

 It was defined as “the duration of time from 

initiation to discontinuation of therapy.”
121

 The administrative claims data provides a 

perspective to measure medication persistence because of the detailed prescription refill 

record.
126

  

Medication persistence in this study is operationally defined as the duration for 

which antidepressants were taken. It is the number of days determined by the initiation of 

taking the medicine to the end of stopping taking the medicine. Measuring the gap 

between refills is important to understand medication persistence. A late refill may mean 

poor medication adherence but it does not necessarily mean non-persistence. Different 

medications can have different clinical declines or adverse events for different patients. 

Therefore, identifying a gap threshold for MDD patients who use antidepressants is very 

important for studying medication persistence. The gap threshold of medication 

persistence in this study was set as 15 days based on the literature search.
128-130

 Patients 

were defined as non-persistent if they had a refill gap greater than 15 days. 

Office visits 

The number of office visits was a count variable identified from the MarketScan
®
 

Multi-State Medicaid Database. In the data, each procedure was assigned to have a 

procedure code. Patients who had the procedure code equal to 101 (office visits for new 
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patients) or 104 (office visit for existing patients) were determined as having an office 

visit during the study period. 

Hospitalization 

 Hospitalization was a dichotomous dependent variable in this study. Patients were 

identified as having a hospital admission if they had an event of any hospital admission in 

the claims. Variables such as Date of Admission and Date of Discharge in the 

MarketScan
®
 Multi-State Medicaid Database were used to identify patients‟ 

hospitalization. 

Emergency Room (ER) visit 

 Patients were identified as having an ER visit if they had any of the following 

events reported in the MarketScan
®
 Multi-State Medicaid Database. Based on the 

procedure codes, the MarketScan
®
 Multi-State Medicaid Database provides an indicator 

variable for the type of related outpatient procedures. Patients who had the procedure 

group (PROCGRP) value equal to 110 (emergency room visit for new patients) or 114 

(emergency room visits) were determined as having an ER visit during the study period. 

The ER visit variable was coded as dichotomous (yes/no). 

Health care costs 

Patients‟ health care costs were directly identified from the MarketScan
®
 Multi-

State Medicaid Database. The overall health care costs included patients‟ inpatient, 

outpatient, and prescription expenditures during the study period. Mental health-related 

health care costs were the expenditures that were relevant to the mental illnesses 

identified by the above ICD-9-CM codes.   
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In addition to overall office visits, hospitalization, and ER visits, the study also 

examined mental health-related health resource utilization. All of the above dependent 

variables were assessed over a 12-month period after the index diagnosis date. The term 

“mental health-related” was defined as patients having at least one primary or secondary 

diagnosis of a mental illnesses. These illnesses included schizophrenia (295.xx), 

depression (296.2x, 296.3x, 296.9x, 300.4x, 309.0x, or 311.xx), anxiety (300.0x, 300.2x, 

300.3x, 306.9x, 308.xx, 309.2x, 309.4x, or 309.9x), other psychoses (297.xx, 298.xx, 

299.xx, 300.1x, 302.8x, or 307.9x), and dementia (290.xx, 291.2x, 310.9x, or 331.0).
131

 

Any patient utilization related to the above ICD-9-CM codes was defined as mental 

health-related health care utilization. For example, a mental health-related office visit, 

coded as dichotomous (yes/no), was determined by whether patients had an office visit 

related to any of the above mental illnesses during the study period. Similarly, mental-

health related hospitalization and mental health-related ER visits were also categorized as 

a dichotomous variable. 

Key tested independent variables 

The key tested independent variables of this study were race, comorbid anxiety 

disorders and the combined effects of race and comorbid anxiety disorders. The 

definitions and descriptions of each key tested variable were described in the following 

section. 

Race  

Race was self-reported information obtained from patients when they were first 

enrolled in the Medicaid program. The variable was directly derived from the 
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MarketScan
®
 Multi-State Medicaid Database. It was categorized as either Caucasian or 

African American. 

Comorbid anxiety disorders 

Comorbid anxiety disorders were identified based on medical claims of any 

anxiety disorder diagnosis during the 12-month study period after the index diagnosis 

date. MDD patients with a diagnosis of anxiety disorders were classified as having 

comorbid anxiety disorders. MDD patients concurrently having one of the anxiety 

disorders listed in Table 3.2 were identified as having comorbid anxiety disorders. 
132

 The 

variable of having a comorbid psychiatric disorder was coded as dichotomous (yes/no). 

 

Diagnosis  ICD-9-CM 

Panic disorder without agoraphobia 300.01 

Panic disorder with agoraphobia 300.02 

Agoraphobia without history of panic disorder  300.22 

Social phobia (social anxiety disorder) 300.23 

Obsessive-compulsive disorder 300.30 

Post-traumatic stress disorder 309.81 

Acute stress disorder 308.30 

Generalized anxiety disorder 300.02 

Anxiety disorder due to general medical condition 293.89 

Anxiety disorder, not otherwise specified 300.00 

 

Table 3.2 Comorbid anxiety disorders and the ICD-9-CM codes  

 

 

The combined effect 

The combined effect of race and comorbidity was the interaction term between 

race and comorbidity.  
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Other independent variables (covariates) 

The selection of covariates was based on the proposed theoretical framework in 

Figure 2.8. Variables were categorized into three groups: predisposing factors, enabling 

factors, and need factors. Predisposing factors included sociodemographic variables, such 

as age and gender. Enabling factors included variables related to access to health care and 

economic variables. Need factors were variables related to the severity of the disease.  

Each group of covariates is described in the following sections.   

Predisposing factors 

 Sociodemographic variables 

 Sociodemographic variables in this study included patients‟ age and gender. 

Patients‟ age was calculated as the year of index date minus the year of birth. All 

sociodemographic variables were identified from the MarketScan
®
 Multi-State Medicaid 

Database.    

Enabling factors 

Economic variables 

 The economic variable in the current study was determined by the type of health 

plan (FFS vs. Capitation). The type of health plan was directly identified from the 

MarketScan
®
 Multi-State Medicaid Database. 

Need factors 

 Need factors in the Andersen model were referred as the severity of the disease. 

Need factors in this study included comorbid painful symptoms, variables of the pre-

index period and comorbidity measured by the Elixhauser comorbidity index. 
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Comorbid painful symptoms  

 Research has shown that painful symptoms frequently co-exist among MDD 

patients. One of the study objectives was to examine the influence of comorbid physical 

disorders on medication-related outcomes in MDD patients. In the current study, 

comorbid physical disorders were defined as painful symptoms. The selection of 

comorbid painful symptoms was based on a literature search.
24, 27-34

 Table 3.3 lists the 

comorbid pain symptoms used for the current study and their related ICD-9-CM codes. 

MDD patients having a claim of any one of the painful symptoms listed in Table 3.3 were 

identified as having comorbid painful symptoms. The variable of having comorbid 

painful symptoms was coded as dichotomous (yes/no).  

 

Diagnosis  ICD-9-CM 

Abdominal pain 789.0 

Chest pain 786.5, 786.50, 786.51, 

786.52 

Chronic pain (Chronic pain associated with 

significant psychosocial dysfunction)  

338.4 

Headache 346, 784.0 

Joint pain (pain in joint) 719.4 

Lower back pain 724.2 

Neck pain (pain in neck, Cervicalgia) 723.1 

Pain  338 

Pain associated with psychological factors 307.8, 307.81, 307.82, 

307.89 

 

Table 3.3 Comorbid painful symptoms and the ICD-9-CM codes  

Variables of the pre-index period resource utilization 

 Several variables in the pre-index period considered to have an influence on 

medication-related outcomes in the index period needed to be included and adjusted 

when performing data analyses. Patients having high health resource utilization in the 

pre-index period could also have high health resource utilization in the index period. 
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Therefore, variables in the pre-index period related to health resource utilization needed 

to be controlled. Variables related to health resource utilization in the pre-index period 

include the number of prescriptions used in the pre-index period, ER visits in the pre-

index period (yes/no), and hospitalization in the pre-index period (yes/no).  

 A comorbidity index was used to adjust the influence of comorbid conditions 

other than MDD on health outcomes. The Elixhauser index, was used to adjust the 

comorbid conditions in this study, was discussed in the following sections.  

The Elixhauser comorbidity index 

The Elixhauser comorbidity index was introduce by Dr. Ann Elixhauser in 

1998.
133

 She and her colleagues studied the influence of comorbid conditions on health 

outcomes, such as length of stay, hospital charges, and in-hospital death from 1,779,167 

adult nonmaternal inpatients from 438 acute care hospitals in California.
133

 The index 

included a comprehensive set of disease conditions and provided a measurement of 

comorbidity from administrative inpatient datasets.
133

 The Elixhauser comorbidity index 

assumes each comorbid condition could have an independent effect on health outcomes. 

Composing the effect of each condition to a single score was not appropriate and did not 

sufficiently evaluate the impact of a condition on health outcomes. Consequently, the 

Elixhauser index was used as an expanded set of comorbid conditions (30 different 

diseases). The names of the conditions and their related ICD-9-CM codes are listed in 

Table 3.6.
133

    

The Elixhauser comorbidity index provided a more comprehensive measurement 

of comorbid conditions in this study. In addition to the physical conditions, the 

Elixhauser comorbidity index also incorporates mental illness. Therefore, the Elixhauser 
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comorbidity index served as a measurement of comorbidity in the current study. The 

index was categorized as the number of comorbid conditions (0, 1, 2, and 3
+
) to control 

for overall severity of illness in the study population. The SAS codes of counting 

comorbid conditions in this study were derived and modified from the Healthcare Cost 

and Utilization Project (HCUP) Comorbidity Software website.
134

 The HCUP was a 

database project founded by a federal-state-industry partnership and sponsored by the 

Agency for Healthcare Research and Quality (AHRQ).  

 

Table 3.4 Definitions and ICD-9-CM codes of the Elixhauser Index 

Comorbidity  ICD-9-CM Codes 

1. Congestive Heart Failure 398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 

404.13, 404.91, 404.93, 428.0-428.9 

2. Cardiac Arrhythmias 426.10, 426.11, 426.13, 426.2-426.53, 426.6-426.89, 

427.0, 427.2, 427.31, 427.60, 427.9, 785.0, V45.0, 

V53.3 

3. Valvular Disease 093.20-093.24, 394.0-397.1, 397.9, 424.0-424.99, 

746.3-746.6, V42.2, V43.3 

4. Pulmonary Circulation Disorders 416.0-416.9, 417.9 

5. Peripheral Vascular Disorders 440.0-440.9, 441.00- 441.9, 442.0-442.9, 443.1-443.9, 

447.1, 557.1, 557.9, V43.4 

6. Hypertension (combines 

uncomplicated and complicated) 

 

 Hypertension, uncomplicated 401.1, 401.9, 642.00-642.04 

 Hypertension, complicated 401.0, 402.00-405.99, 642.10-642.24, 642.70-642.94 

7. Paralysis 342.0-344.9, 438.20-438.53 

8. Other Neurological Disorders 330.0-331.9, 332.0, 333.4, 333.5, 334.0-335.9, 340, 

341.1-341.9, 345.00-345.11, 345.2-345.3, 345.40-

345.91, 347.00-347.01, 347.10-347.11, 780.3, 780.39, 

784.3 

9. Chronic Pulmonary Disease 490-492.8, 493.00-493.92, 494-494.1, 495.0-505, 506.4 

10. Diabetes without Chronic 

Complications 

250.00-250.33, 648.00-648.04 

11. Diabetes with Chronic Complications 250.40-250.93, 775.1 

12. Hypothyroidism 243-244.2, 244.8, 244.9 

13. Renal Failure 403.01, 403.11, 403.91, 404.02, 404.03, 404.12, 404.13, 

404.92, 404.93, 585, 586, V42.0, V45.1, V56.0-V56.32, 

V56.8 
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14. Liver Disease 070.22, 070.23, 070.32, 070.33, 070.44, 070.54, 456.0, 

456.1, 456.20, 456.21, 571.0, 571.2, 571.3, 571.40-

571.49, 571.5, 571.6, 571.8, 571.9, 572.3, 572.8, V42.7 

15. Chronic Peptic Ulcer Disease 

(includes bleeding only if obstruction 

is also present) 

531.41, 531.51, 531.61, 531.70, 531.71, 531.91, 532.41, 

532.51, 532.61, 532.70, 532.71, 532.91, 533.41, 533.51, 

533.61, 533.70, 533.71, 533.91, 534.41, 534.51, 534.61, 

534.70, 534.71 534.91 

16. HIV and AIDS 042-044.9 

17. Lymphoma 200.00-202.38, 202.50-203.01, 203.8-203.81, 238.6, 

273.3 

18. Metastatic Cancer 196.0-199.1 

19. Solid Tumor Without Metastasis 140.0-172.9, 174.0-175.9, 179-195.8 

20. Rheumatoid Arthritis/Collagen 

Vascular Diseases 

701.0, 710.0-710.9, 714.0-714.9, 720.0-720.9, 725 

21. Coagulation Deficiency 286.0-286.9, 287.1, 287.3-287.5 

22. Obesity 278.0, 278.00, 278.01 

23. Weight Loss 260-263.9, 783.21, 783.22 

24. Fluid & Electrolyte Disorders 276.0-276.9 

25. Blood Loss Anemia 280.0, 648.20- 648.24 

26. Deficiency Anemias 280.1-281.9, 285.21-285.29, 285.9 

27. Alcohol Abuse 291.0-291.3, 291.5, 291.8, 291.81, 291.89, 291.9, 

303.00-303.93, 305.00-305.03 

28. Drug Abuse 292.0, 292.82-292.89, 292.9, 304.00-304.93, 305.20-

305.93, 648.30-648.34 

29. Psychoses 295.00-298.9, 299.10-299.11 

30. Depression 300.4, 301.12, 309.0, 309.1, 311 

 

  

Statistical Analyses and Hypothesis Testing 

 The objective of the current study was to examine the association between the 

combined effects of race/ethnicity and comorbidity and medication-related outcome 

(medication utilization, medication persistence, medication adherence, and medication 

expenditures) in Medicaid-enrolled MDD patients. The required statistical analyses 

employed in examining the study objectives and hypothesis testing were described in the 

following sections. 
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Study objectives 

Objective 1: To describe select patient characteristics (sociodemographic factors and 

medication-related factors) in Medicaid-enrolled patients with and without comorbid 

anxiety disorders. (Addressed in the manuscript No.1 & No. 2)  

Descriptive statistics were used to describe patient characteristics, which include 

sociodemographic factors and medication-related factors such as health care costs, 

prescription utilization, and health service utilization, between MDD patients with and 

without comorbid anxiety disorders. The average value (mean) was used to describe the 

continuous variables and a proportion (%) was used to describe the categorical variables. 

The Student‟s t-test was used to differentiate the mean difference of the continuous 

variables between MDD patients with and without comorbid anxiety disorders. Chi-

square tests were used to assess the difference of the categorical variables between MDD 

patients with and without comorbid anxiety disorders.    

 

Objective 2: To examine the effect of race/ethnicity, comorbid anxiety disorders, and the 

combined effects of race/ethnicity and comorbid anxiety disorders on medication 

adherence in Medicaid-enrolled MDD patients, after adjusting for select confounders. 

(Addressed in the manuscript No. 1) 

Medication adherence was assessed by MPRm, which is the dependent variable in 

the regression model. An Ordinary Least Squares (OLS) regression model was used to 

assess the association between MPRm and key tested variables as well as other covariates. 

When the dependent variable was skewed and heteroskedastic, a log-transformation for 

the dependent variable was needed. Shapiro-Wilk test and White test
135

 were used to test 
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the normality and heteroskedasticity. A log-transformed MPRm was not necessary due to 

the normal distribution of the MPRm values in this study.   

The OLS regression model was used to examine the association between 

medication adherence and race/ethnicity, comorbid anxiety disorders and the combined 

effect. The key tested variables were race/ethnicity, comorbid anxiety disorders, and the 

combined effect of race/ethnicity and comorbid anxiety disorders. The selection of 

covariates was based on the proposed theoretical framework in Figure 2.8. Covariates 

were categorized into predisposing, enabling, and need factors. Predisposing factors 

included age and gender. Enabling factors in this study were determined by the type of 

health plan (FFS vs. Capitation). Need factors in the current study refer to the severity of 

the disease. The factors were determined by the Elixhauser comorbidity index, whether 

patients had been hospitalized in the pre-study period (yes/no), whether patients had ER 

visits in the pre-study period (yes/no), and the number of prescriptions used during the 

pre-study period. Due to the high prevalence of co-occurring painful symptoms in 

patients with MDD, whether patients were with comorbid painful symptoms (yes/no) was 

also adjusted with all other covariates in the regression model. The same principle of 

variable selection was applied in all of the regression models in the current study.  

The following equations show the OLS regression model that includes key tested 

variables, predisposing factors, enabling factors, and needed factors as well as their 

relationship with MPRm.  
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The interpretation of the association between MPRm and covariates is that for 

every unit increase in a particular covariate, the value of MPRm was assumed to change 

with a parameter unit of the particular covariates, holding all other variables in the model 

constant.  

In addition to evaluating medication adherence as a continuous variable, 

medication adherence was further categorized into a dichotomous variable. A value of 

MPRm smaller than 80% (MPRm < 80%) was defined as non-adherent.
127

 Logistic 

regression was used to examine the association between the likelihood of being adherent 

to the medication and race/ethnicity adjusting for other covariates. The following logistic 

regression model describes the association.  

 

                                      

                                                          

                                                   

                                                

 

Objective 3: To examine the effect of race/ethnicity, comorbid anxiety disorders, and the 

combined effects of race/ethnicity and comorbid anxiety disorders on medication 
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persistence in Medicaid-enrolled MDD patients, after adjusting for select confounders. 

(Addressed in the manuscript No. 1) 

Medication persistence in this study was operationally defined as the duration for 

which prescriptions were taken. It was the number of days determined by the initiation of 

taking the medicine to the end of taking the medicine. Medication persistence was a time-

dependent variable. The censored time referred to the time of persistently taking 

antidepressants during the study period. Unadjusted Kaplan-Meier survival curves were 

used to compare the differences of censored time between Caucasian and African 

American patients as well as MDD patients with and without comorbid anxiety disorders, 

respectively. A Cox proportional hazard model was used to estimate the different hazard 

ratios in patients with different race/ethnicity who are on the time to first stop taking 

antidepressants after adjusting for other covariates. The following equation describes the 

Cox proportional hazard model. 

 

                               

                                                          

                                                   

                                               

 

Objective 4: To examine the effect of race/ethnicity, comorbid anxiety disorders, and the 

combined effects of race/ethnicity and comorbid anxiety disorders on mental health-

related health care costs in Medicaid-enrolled MDD patients after adjusting for select 

confounders. (Addressed in the manuscript No. 2) 
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An OLS regression model with log transformation was used to assess the 

association between mental health-related health care costs and key tested variables as 

well as covariates in the regression model. The health care costs was a highly skewed 

variable, which needed log transformation to obtain normality. The log-transformed OLS 

model was an exponential model, which had non-linear estimated regression coefficients.  

In order to obtain the incremental effect of a one-unit change of the estimated regression 

coefficients, retransformation was necessary. A “smearing” term was incorporated in the 

retransformation process.
136-137

 The assumption of the retransformation with a smearing 

term in the estimated coefficients was that homoscedasticity exists among the errors. 

However, it was not common to have an unrelated error in health care expenditure data. 

A Breusch-Pagan test was used to test the heteroskedasticity in this study and it was 

found that the prescription expenditure data was not homoscedastic.
138

 Therefore, the log-

transformed estimated regression coefficients did not need the retransformation process. 

The interpretation of a parameter in the log-transformed regression model was assumed 

to be percent difference. However, researchers need to be cautious when interpreting the 

log-transformed regression coefficients because the values of the coefficients are not 

linear. The following OLS regression model assesses the influence of race/ethnicity, 

comorbid anxiety disorders and their combined effect on mental health-related health 

care costs after adjusting for other covariates.   
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Objective 5: To examine the effect of race/ethnicity, comorbid anxiety disorders, and the 

combined effects of race/ethnicity and comorbid anxiety disorders on overall health care 

costs in Medicaid-enrolled MDD patients after adjusting for select confounders. 

(Addressed in the manuscript No. 2) 

 The dependent variable of Objective 5 is the overall health care costs. The 

statistical analysis of the Objective 5 is similar to the analysis implemented in examining 

the hypothesis testing in Objective 4. The following equation illustrates the OLS 

regression model with log-transformed overall health care costs. 

 

                                                                     

                                                                  

                                                                         

                

 

Objective 6: To examine the effect of race/ethnicity, comorbid anxiety disorders, and the 

combined effects of race/ethnicity and comorbid anxiety disorders on mental health-

related health resource utilization (office visits, hospitalization and emergency room (ER) 

visits) in Medicaid-enrolled MDD patients after adjusting for select confounders. 

(Addressed in the manuscript No. 2) 
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Mental health-related health resource utilization such as office visits, 

hospitalization, and ER visits were considered as count dependent variables in this study. 

OLS regression was not appropriate to obtain a robust estimate for assessing the 

association between health care utilization and race/ethnicity. Due to the difference 

between the variance and the mean, the negative-binominal distribution is more 

appropriate to be used for assessing the association. A highly skewed number of mental 

health-related hospitalization and ER visits existed in the study population. Therefore, a 

two-part of regression model was used to model the association of mental health-related 

health resource utilizations and race/ethnicity, comorbid anxiety disorders, and combined 

effects, adjusting for other covariates. Multivariate logistic regression analyses were the 

first part of the two-part model. The logistic regression analyses were used to estimate the 

probability of any event of health resource utilization. Then, the second part is 

multivariate negative binominal regression analyses. They were used to estimate the level 

change of health resource utilization among patients having at least one event of health 

resource utilization.  

 

Logistic regression analyses: 
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Negative binominal distribution regression analyses 
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Objective 7: To examine the effect of race/ethnicity, comorbid anxiety disorders, and the 

combined effects of race/ethnicity and comorbid anxiety disorders on overall health 

resource utilization (office visits, hospitalization and emergency room (ER) visits) in 

Medicaid-enrolled MDD patients after adjusting for select confounders. (Addressed in 

the manuscript No. 2) 

 The regression analyses of examining hypothesis testing in Objective 7 were 

similar to analyses implemented in Objective 6. However, the dependent variables in 

Objective 7 are the overall health resource utilization (office visits, hospitalization, ER 

visits). Two-part models including logistic regressions and negative binominal 

regressions were used to assess the association of overall health resource utilization and 
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race, comorbid anxiety disorders, and the combined effect, adjust for all other covariates 

in the models.  

Propensity score matching   

 Propensity score matching were used to match patient characteristics between 

MDD patients with and without comorbid anxiety disorders. The propensity score is a 

scoring method to create a single variable (a propensity score) which incorporates effects 

of covariates on the treatment and collapses the value of the effects into a single score.
139

 

The propensity score is the probability that a patient will receive treatment after adjusting 

for covariates.
139

 It is a predicted probability of exposure.
139

 In contrast to a randomized 

trial, the drawbacks of an observational study are selection bias and potential confounders 

that may influence the dependent variable. The advantage of using a propensity score in 

an observational study is that matching based on the propensity score provides a similar 

magnitude to a randomized clinical trial. Propensity score matching can remove selection 

bias and potential confounders, which creates a balance between groups with and without 

treatment. Although propensity score matching provides a condition similar to a 

randomized trial, the result of matching in groups with and without treatments still cannot 

substitute the randomized trial because the propensity score matching only matches 

observed variables. The matching cannot remove the effect of unobserved variables. 

Confounding effects from the unobserved variables can only be removed by a 

randomized trial.  

 In the current study, propensity score matching was used to eliminate the 

confounding effect of covariates between MDD patients with and without comorbid 

psychiatric conditions (comorbid anxiety disorders). A logistic regression was employed, 
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and variables listed in Table 3.5 were used to generate a propensity score for each subject. 

Two different matching techniques were implemented in the study. The first matching 

technique was that MDD patients with comorbid anxiety disorders were matched to 

MDD patients without comorbid anxiety disorders within a 0.01 caliper of propensity.
140

 

Each pair of patients was matched based on a two-digit match with the propensity score. 

The second matching technique is called “Greedy Match.” In this technique, matching 

between patients with and without comorbid anxiety disorders is based on the best 

matching on the propensity score from the highest digit (set as 5 in the study) to the 

lowest digit (set as 1 in the study).
141

 Figure 3.4 illustrates the result of the two-digit 

matching on the propensity score between MDD patients with and without comorbid 

anxiety disorders. Figure 3.5 illustrates the result of the greedy match. Both figures 

illustrate that patient characteristics of MDD patients with and without comorbid anxiety 

disorders become similar based on the propensity score after they have been matched. 

After the propensity score matching, the medication-related outcomes were compared 

between MDD patients with comorbid anxiety disorders and MDD patients without 

comorbid anxiety disorders. The results of the comparison were not presented in the two 

article manuscripts in Chapter 4 and Chapter 5 because more than one of the key test 

independent variables were included in the regression model. 

Table 3.5 Variables used in the propensity score matching modeling 

Variables 

Age 

Gender 

Race/ethnicity 

Physician visit 

Comorbidity  

Type of health plan  

Number of prescription medicines 
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Number of hospitalizations in the pre-index period 

Number of ER visits in the pre-index period 

Number of prescription medicines in the pre-index period 
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Figure 3.4 Results of the two-digit matching on the propensity score: matching variables 

listed in the Table 3.7 

Before matching 

 
After matching
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Figure 3.5 Results of greedy match based on propensity score: matching variables listed 

in the Table 3.7 

Before matching 

 
After matching

 



 

97 

 

Regression Diagnostics 

 In order to obtain robust estimates, an OLS regression model needs to meet 

several statistical assumptions. These assumptions include Existence, Linearity, 

Independence, Homoscedasticity, and Normality.
142

 Existence means the dependent 

variable, Y, is random and has a finite mean and variance in a population.
142

 The mean 

and the variance of Y depends on the value of the independent variable, X. Basically, our 

study population meets the Existence statistical assumption. Linearity means that the 

mean value of Y is a straight-line function of X.
142

 The current study also meets this 

statistical assumption. For example, the MPR is a linear function of the key tested 

independent variables and other covariates. 

For other statistical assumptions such as Independence, Homoscedasticity and 

Normality, several regression diagnoses were implemented to ensure the OLS regression 

models performed in this study met the criteria of the assumption. Specific tests for each 

statistical assumption are described in the following sections. 

Autocorrelation 

 Independence assumes that the value of each dependent variable is independent 

from the others.
142

 This assumption implies that the value of each Y is not correlated. It 

assumes a correlation between each Y does not exist. Most cross sectional studies usually 

meet this assumption. However, the Independence assumption can be violated in certain 

situations. For example, the values of multiple observations in the same subject over a 

different period time can be correlated. This is called autocorrelation.  

 Autocorrelation can exist especially when studying medication adherence 

behavior in patients with chronic diseases. The OLS regression cannot obtain robust 
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estimations when autocorrelation exists. Using the Durbin-Watson statistic test can 

determine if autocorrelation exists or not in the regression model.
142

 The null hypothesis 

of the Durbin-Watson test is that there is no autocorrelation over time. The value of the 

Durbin-Watson statistic test is between 0 and 4.
143

 If the value of the Durbin-Watson 

statistic is 2, it means there is no autocorrelation between Y values over time.
143

 A 

positive autocorrelation exists if the value is close to 0.
143

 In contrast, a negative 

autocorrelation exists if the value is close to 4.
143

 Using lagged variables in the OLS 

regression or GLS (general least squares) regression can correct the autocorrelation if it 

exists.       

Heteroskedasticity 

 One of the assumptions in the OLS regression model is homoscedasticity, which 

means the variance of Y (the dependent variable) is the same for any given X (the 

independent variable). Heteroskedasticity is a violation of the assumption with a constant 

variance.
142

 The presence of outliners and skewness can result in heteroskedasticity.
143

 

The consequence of heteroskedasticity can result in a narrow range of the confidence 

interval which leads to easily rejecting the null hypotheses even though the point 

estimates (OLS coefficients) are still unbiased.      

 The Breusch-Pagan-Godfrey test is often used to test for the presence of 

heteroskedasticity in the OLS regression model.
143

 It tests whether the estimated variance 

of the residuals from an OLS regression model is dependent on the values of the 

independent variables. If heteroskedasticity exists in the OLS regression model, the 

estimated variance of the residuals can be correlated with independent variables. The 

http://en.wikipedia.org/wiki/Variance
http://en.wikipedia.org/wiki/Errors_and_residuals_in_statistics
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correction of heteroskedasticity includes using GLS regression, which accounts for equal 

weight to each observation.
143

 

Normality 

 Normality means that for any fixed value of X, Y has a normal distribuation.
142

 

An OLS regression model has to meet the normality assumption to obtain robust point 

estimates and confidence intervals. The inference made by the OLS regression model is 

accurate and reliable if the normality assumption is not violated.
142

 The Shiparo-Wilk test 

and a plot histogram of residuals
143

 are usually used to test the normality.
135

 When the 

normality assumption is unsatisfied, a log-transformation of the Y (dependent)-value is 

needed.
142

 However, researchers need to ascertain that other assumptions, such as 

homoscedasticity, are not violated after log-transformation. In general, normality and 

homoscedasticity assumptions are not violated after implementing log transformation.
142

     

Multicollinearity 

 In addition to satisfying the basic statistical assumptions described above when 

implementing an OLS regression model, multicollinearity between independent variables 

(covariates) also needs to be considered. “Collinearity occurs when two or more of the 

explanatory variables are correlated to the extent that they convey essentially the same 

information about the observed variation in Y.”
144

 The consequence of multicollinearity 

can result in an instability of the point estimate and the standard error.
144

 

 Variance Inflation Factor (VIF) is often used to detect multicollinearity in an OLS 

regression model.
142

 VIF is an index which measures the magnitude of the variance 

change of an estimated coefficient due to multicollinearity. The larger the VIF value is, 

the greater multicollinearity is between independent variables.
142

 Severe multicollinearity 
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is observed in an OLS regression model when the VIF value is greater than 10.
142

 When 

multicollinearity occurs, the model needs to be re-specified. The presence of 

multicollinearity was checked in the OLS regression models in the current study.        

Data Management and Analyses 

 The analytical data extracted from the MarketScan
®
 Multi-State Medicaid 

Database was in SAS format. SAS v.9.2 software (SAS Institute, Cary, North 

Carolina)
145

 was used for data management procedures. All statistical analyses were 

computed with using SAS v.9.2, and Stata 11 (StataCorp LP, College Station, Texas).
146

  

Estimates of means, proportions, and standard errors with 95% confidence intervals (CI) 

were derived from the statistical estimation. Two-tailed tests and a 0.05 level of 

significance were used to determine statistical significance. The study protocol was 

approved by the Institutional Review Board (IRB) at the University of Michigan. 

(Appendix 1). 
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CHAPTER  4   

 

MANUSCRIPT ONE 

 

Title: Associations of Race and Comorbid Anxiety Disorders with Medication 

Adherence and Persistence in Medicaid Enrollees with Major Depressive Disorders 

 

 

Abstract 

Background 

Depressed patients often have comorbid anxiety disorders.  Depressed African-American 

patients are less likely to receive antidepressants than Caucasian patients. Few studies 

have investigated the association of race and comorbid anxiety disorders with 

antidepressant adherence and persistence in Medicaid enrollees.  

 

Objective 

The objective of this study was to examine the association of race, comorbid anxiety 

disorders, and the interaction between race and comorbid anxiety disorders with 

medication adherence and persistence in Medicaid enrollees with Major Depressive 

Disorders (MDD). 
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Methods 

Data from the MarketScan
®
 Multi-State Medicaid Database were used in this 

retrospective cohort study. Adult Medicaid enrollees between 18 and 64 years of age with 

MDD but without bipolar disorders who received an antidepressant between January 1, 

2004 and December 31, 2006 were identified. An index diagnosis date was assigned to 

each patient. Patients with a 24-month continuous enrollment (12 months before and after 

the index diagnosis date) and without dual eligibility of Medicaid and Medicare were 

included in the study population. Adherence was determined by Medication Possession 

Ratio, modified (MPRm). Persistence was measured by the time duration to 

discontinuously stop taking antidepressants. Multivariate logistic regressions were used 

to model the probability of adherence. A Cox-propositional hazard regression was used to 

examine the association of race and comorbid anxiety disorders with the risk of non-

persistent antidepressant use.            

 

Results 

There were 3,083 Medicaid patients with MDD included in this study. Approximately, 

25% of the patients had comorbid anxiety disorders. The expected odds of adhering to 

antidepressants was 40% lower in African-American than Caucasian patients, adjusting 

for all other covariates in the model (OR = 0.6, 95% CI = 0.51-0.72, p < 0.001). MDD 

patients with comorbid anxiety disorders were more likely to be adherent to 

antidepressants than patients with MDD alone (OR= 1.55, 95% CI=1.27-1.90, p < 0.001). 

For medication persistence, African Americans had a higher hazard of not persistently 

taking antidepressants (Hazard Ratio = 1.55, 95% CI = 1.38-1.75, p < 0.001).  
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Conclusion 

In Medicaid enrollees with MDD, African-American patients were less likely than 

Caucasian patients to be adherent to or persistently use antidepressants. MDD patients 

with comorbid anxiety disorders had higher antidepressant adherence when compared 

with MDD patients without comorbid anxiety disorders. The mental health policy 

implications needed to reduce health disparities between African-American and 

Caucasian patients and improve antidepressant use behaviors among Medicaid enrollees 

with MDD. 

 

Key words: adherence, administrative data, African Americans, comorbid anxiety 

disorders, major depressive disorders, Medicaid, persistence, race.  

 

Introduction 

Major Depressive Disorder (MDD) is a prevalent mental disorder in the United 

States.
57

 In 2003, the annual prevalence rate was estimated to be 6.7%,
1
 and the lifetime 

prevalence rate was 16.2%.
2
 Additionally, MDD was found to have a prevalence rate 

close to 19% in urban general medicine practices.
61

 Anxiety disorders commonly co-

occur in patients with depression. Results from two U.S. national representative surveys 

showed that about 41%-60% of lifetime MDD patients experience comorbid anxiety 

disorders.
6, 25

 

Co-occurring depression and anxiety disorders have increased the diseases‟ 

severity in patients with MDD. MDD patients with comorbid anxiety disorders can have 
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poor health outcomes, 
36

 less symptom improvement,
35

 and need longer time to recover 
40

 

than MDD patients without comorbid anxiety. Pharmacotherapy such as medication 

treatment with antidepressants has become a favorable option for treating patients with 

depression, anxiety disorders, or co-occurring depression and anxiety disorders. However, 

comorbid anxiety disorders can make pharmacotherapy more challenging and reduce 

treatment outcomes.
39

   

Medication use behaviors in minority groups can be different when compared 

with non-minorities. Due to cultural differences, minorities may have different 

perceptions or beliefs concerning antidepressant treatments. For example, African-

American patients found antidepressant prescription less acceptable when compared with 

Caucasian patients.
147

 Additionally, studies have shown that African Americans were less 

likely than Caucasians to receive antidepressants after they have been diagnosed with 

depression,
21

 to fill an antidepressant prescription,
17

 and to use prescriptions.
148

 For 

medication treatment of anxiety disorders, African Americans with panic disorders were 

less willing than Caucasians to consider medication treatment.
149

 Given these findings, 

more investigations on medication use behaviors such as adherence and persistence 

between African Americans and Caucasians are needed 

High adherence and persistently taking medicines can ascertain the success of 

treatment. However, low adherence and high discontinuation of taking antidepressants 

have been reported in several studies.
50-51, 150-151

 For example, findings from a review 

study conducted by Cramer and Rosenseck reported that the rate of compliance with 

antidepressants is about 65%.
51

 Moreover, the rate of discontinuation of antidepressant 

treatment was as high as 72% over a 3-month period.
151
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Given high disease prevalence of depression and comorbid anxiety disorders as 

well as a low adherence rate of antidepressant use, the association between adherence and 

comorbid anxiety disorders requires more investigation. However, there is a scarcity of 

research conducted to evaluate such an association. Stein et al. conducted a study using a 

large managed care database and reported that patients with co-occurring depression and 

anxiety disorders were more likely to adhere to antidepressant therapy than patients with 

anxiety disorders only.
152

  

Furthermore, the influence of race on medication use behaviors needs more 

investigation, especially in Medicaid enrollees with MDD. Due to socioeconomic and 

educational factors, the gap of health outcomes between African-American and 

Caucasian patients with MDD could be expanded.  African-American Medicaid enrollees 

might have difficulty in understanding the complexity of medication treatment. 

Accordingly, it is imperative to understand whether certain factors such as race and 

comorbid anxiety disorders could alter medication-taking behaviors among Medicaid 

enrollees with MDD.        

The objective of this study was to investigate the association of race, comorbid 

anxiety disorders, and the interaction between race and comorbid anxiety disorders with 

medication adherence and persistence among Medicaid enrollees with MDD. Using the 

MarketScan
®
 Multi-State Medicaid Database,

120
 we evaluated the difference of 

medication adherence between MDD patients with and without comorbid anxiety 

disorders by different racial groups (Caucasian and African American). Furthermore, we 

examined the association of medication use behaviors (adherence and persistence, 
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respectively) with race, comorbid anxiety disorders, and the interaction effect between 

race and comorbid anxiety disorders, controlling for select confounders. 

Method 

Data sources 

The MarketScan
®
 Multi-State Medicaid Database was used for this study.

120
 The 

database includes information on Medicaid enrollees from eight geographically dispersed 

states in the United States.
120

 It also contains patients‟ enrollment history, disease 

conditions, clinical and demographic variables, and claims of inpatient and outpatient 

services and prescriptions.
120

 ICD-9-CM were used for categorized clinical diagnoses. 
120

 

A confidential enrollee identifier tracks individual patients, and the identifier of each 

patient was identical across different sections and calendar years of claims.
120

     

 

Sample selection 

 This is a retrospective cohort study. The study duration was from January 1
st
, 

2003 to December 31
st
, 2007. Figure 4.1 illustrates the sample selection process for 

obtaining the study population. Patients aged between 18 and 64 years who were 

diagnosed with a MDD but without bipolar disorders between January 1
st
, 2004 and 

December 31
st
, 2006 (the index period), were first included in the study. Each patient was 

then assigned an index diagnosis date.  

Continuous enrollment for 24 months overall (12 months before and 12 months 

after the index diagnosis date) was also required. Patients with dual Medicare and 

Medicaid eligibility were excluded. Racial/ethnic groups other than Caucasians and or 

African Americans were also excluded. In order to obtain new drug users (drug naïve 
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patients), patients having claims of using antidepressants during the 12 months before the 

index diagnosis date were also excluded. Our study only included patients with newly 

prescribed antidepressants during the index period. After fulfilling (incorporating) the 

above inclusion and exclusion criteria, the final study sample came to 3,083 patients. 

ICD-9-CM codes relative to disease diagnosis in the sample selection process are listed in 

Table 4.1.    

 

Study variables 

Dependent variables 

Adherence 

 Medication adherence of antidepressants use was the first dependent variable in 

our study. Medication adherence was evaluated by Medication Possession Ratio (MPR), 

which is widely implemented to measure medication adherence in administrative claim 

data. MPR was defined as the number of days‟ supply in the index period divided by the 

number of days in the study period.
123

 In order to take the last day supply into 

consideration, MPR is further adjusted as MPR, modified (MPRm), which is defined as 

the total days supply of medications divided by the period between the last claim date and 

the first claim date plus the last days supply of medications.
124-125

 In our study, MPRm 

was further categorized, using 0.8 value of MPRm as a cut-off point, into a dichotomous 

variable. 
127

 A high MPRm value (MPRm > 0.8) was defined as adherent and a low 

MPRm value (MPRm ≤ 0.8) was defined as non-adherent.  

Persistence 
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 Medication persistence of antidepressant use was the second dependent variable 

in our study. Persistence was defined as “the duration of time from initiation to 

discontinuation of therapy.”
121

 In our study, medication persistence was operationally 

determined as the number of days from the initiation of antidepressant use to the 

cessation of antidepressant use. A refill gap was allowed because a late refill may mean 

poor medication adherence but it does not necessary mean non-persistence. For this study, 

the gap threshold of medication persistence was set as 15 days, based on a literature 

search.
128-130

 Patients were defined as non-persistent if they had a refill gap longer than 

15 days.  

Key tested independent variables 

In our study, race, comorbid anxiety disorders, and the interaction between race 

and comorbid anxiety disorders were three tested independent variables. Their 

association with medication adherence and persistence was evaluated. Race, which was 

categorized as Caucasian or African American, was self-reported information obtained 

from patients when they were first enrolled in the Medicaid program. Comorbid anxiety 

disorders were identified based on medical claims of any anxiety disorder diagnosis 

(Table 4.1) during the 12-month study period after the index diagnosis date. MDD 

patients with a diagnosis of anxiety disorders were determined as having comorbid 

anxiety disorders. The interaction term is the interaction effect between race and 

comorbid anxiety disorders. MDD prevalence was different between Caucasian and 

African American patients. However, race might not be able to fully explain the 

difference of medication use-related outcomes without accounting for comorbid anxiety 

disorders because of the high prevalent rate of concurrent anxiety disorders in patients 
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with MDD. Therefore, the interaction effect became a key tested independent variable in 

our study. 

Covariates 

 Selection of the covariates in this study was based on Andersen‟s Behavioral 

Model of Health Services Use.
59, 108

 In the model, health care utilization is considered to 

be associated with predisposing, enabling, and need factors.
59, 105-106, 108

 In our study, 

predisposing factors were age (categorized as 18-30, 31-40, 41-50, 51-60, and 61-64 

years) and gender. Enabling factors are variables that could determine patients‟ capability 

to access health care.
105-106

 In our study, the enabling factor was the type of the health 

plan, categorized as fee-for-service, capitation, and dual. In the Andersen model, the 

severity of disease is included as a need factor. 
105-106

 In our study, need factors included 

whether patients had comorbid painful symptoms (yes/no), the number of prescriptions 

used during the pre-study period, hospitalization during the pre-study period, and ER 

visits during the pre-study visit. This study utilized the Elixhauser comorbidity index 

(categorized as 0, 1, 2, and 3
+
), to control for overall severity of illness in the study 

population.
133

 The Elixhauser comorbidity index, a comprehensive set of comorbidity 

index containing 30 different diseases, was designed to measure comorbidity for 

predicting hospitalization and in-hospital mortality using administrative data.
133

 

Statistical analyses 

 Patient characteristics of the study population were performed using descriptive 

statistics. For evaluating medication adherence, comparisons of MPRm between MDD 

patients with and without comorbid anxiety disorders for both Caucasians and African 

Americans were examined using Student‟s t-tests. A multivariate linear regression 
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analysis was used to evaluate the association between MPRm and race, comorbid anxiety 

disorders and the interaction term controlling for covariates in the model. A multivariate 

logistic regression was implemented to model the probability of adhering to 

antidepressants (MPRm ≥ 0.8) after adjusting for covariates. 

 For evaluating medication persistence, survival analysis and a Cox proportional 

hazards model were implemented. The censored time referred to the time of persistently 

taking antidepressants during the study period. Unadjusted Kaplan-Meier survival curves 

were used to compare the differences of censored time between Caucasian and African 

American patients as well as MDD patients with and without comorbid anxiety disorders, 

respectively. A Cox proportional hazard regression model was used to assess the effect of 

race, comorbid anxiety disorders, and the interaction effect on the hazards of time to 

discontinue taking antidepressants, after adjusting for covariates.   

 In this study, data management and statistical analyses were performed using SAS 

v.9.2 (SAS Institute, Cary, NC).
145

 Two-tailed tests with a 0.05 level of significance were 

used to determine statistical significance. The study protocol was approved by the 

Institutional Review Board (IRB) at the University of Michigan. 

Results 

Patient characteristics of the study population are depicted in Table 4.2. A total of 

3,083 Medicaid enrollees met all inclusion and exclusion criteria. The study population 

was 77% female, 37% African American, 25% with comorbid anxiety disorders, 47% 

with comorbid painful symptoms, and 61% with fee-for-service health plan. 

Approximately 27% of the population had been hospitalized, and 60% had had at least 

one ER visit in the pre-study period. (Table 4.2) 
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Table 4.3 shows the chi-square comparison of the rate of comorbid anxiety 

disorders by racial groups. Compared with African-American patients with MDD, 

Caucasian patients with MDD were significantly more likely to have comorbid anxiety 

disorders (30.2% vs. 16.4%, p < 0.01). 

Adherence 

Table 4.4 shows the comparisons of MPRm between Caucasian and African-

American patients, as well as MPRm between MDD patients with and without comorbid 

anxiety disorders. When compared to Caucasian patients, African-American patients had 

a significantly lower MPRm value (0.56 vs. 0.65, p < 0.001). MDD patients with 

comorbid anxiety disorders had a significantly higher MPRm value than patients with 

MDD alone (0.71 vs. 0.59, p<0.001).  

Table 4.5 shows the comparisons of MPRm between study subgroups by race and 

comorbid anxiety disorders. In Caucasians, MDD patients with comorbid anxiety 

disorders had a higher value of MPRm when compared with MDD patients without 

comorbid anxiety disorders (0.73 vs. 0.62, p < 0.001). Similarly, in African Americans, 

MDD patients with comorbid anxiety disorders had a higher value of MPRm than 

patients only with MDD (0.65 vs. 0.54, p < 0.001). 

Using multivariate regression models, table 4.6 illustrates the associations of 

medication adherence with race, comorbid anxiety disorders, and the interaction between 

race and comorbid anxiety disorders. MPRm served as a continuous dependent variable 

modeled by a multivariate linear regression. Results showed that African Americans were 

negatively associated with MPRm value when holding all other variables in the model 

constant (β = -0.09, SE= 0.02, p < 0.001). The expected value of MRPm significantly 
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increased by 0.09 in MDD patients with comorbid anxiety disorders when compared to 

patients with MDD alone, after holding all other covariates constant in the model (β = 

0.09, SE= 0.02, p < 0.001). 

Table 4.6 also shows results from a multivariate logistic regression model. MPRm 

was further dichotomized as adherent (MPRm > 0.8) vs. non-adherent (MPRm ≤ 0.8). 

When compared with Caucasian patients, the expected odds of adhering to 

antidepressants was 40% lower in African-American patients than in Caucasian patients 

when holding all other covariates constant (OR = 0.6, 95% CI = 0.51-0.72, p < 0.001). 

The adjusted odds of adhering to antidepressants in MDD patients with comorbid anxiety 

disorders was 1.55 times greater than the adjusted odds in MDD patients without 

comorbid anxiety disorders, after adjusting for all other covariates in the model (OR=1.55, 

95% CI = 1.27-1.90, p< 0.001). The interaction effect of race and comorbid anxiety 

disorders was not significantly associated with medication adherence in either the 

multivariate linear regression model or the multivariate logistic regression model. 

Persistence 

  Figure 4.2 depicts the Kaplan-Meier survival curves of medication persistence 

between Caucasian and African-American patients. The Log-Rank test (p<0.001) shows 

the difference of equality of the two survival curves. African-American patients were less 

likely to persistently use antidepressants. Table 4.7 illustrates the comparisons of survival 

distribution between Caucasian and African-American patients. A greater proportion of 

Caucasian patients than their African-American cohorts tended to persistently use 

antidepressants during the study period (45.2% vs. 43.7%). The estimated median time 
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that patients persistently used antidepressants was longer in Caucasian patients when 

compared with African-American patients (248 days vs. 187 days). 

 Figure 4.3 and Table 4.8 illustrate the Kaplan-Meier survival curves and the 

comparisons of survival distribution of medication persistence between MDD patients 

with and without comorbid anxiety disorders. MDD patients with comorbid anxiety 

disorders more persistently used antidepressants than those without comorbid anxiety 

disorders (The Log-Rank test of homogeneity, p<0.01). Furthermore, when compared 

with MDD patients without comorbid anxiety disorders, MDD patients with comorbid 

anxiety disorders had a longer estimated median time of persistently using 

antidepressants. (237 days vs. 216 days).  

 The study results of the Cox-proportional hazards regression analysis are shown 

in Table 4.9. The hazard of non-persistent antidepressant use in African-American 

patients was 1.55 times greater than the hazard of non-persistent antidepressant use in 

Caucasian patients, after adjusting for all other covariates in the model (Hazard Ratio = 

1.55, 95% CI = 1.38-1.75, p < 0.001). 

Sensitivity analysis 

 Table 4.10 shows the result of the adherence rate by varying the range of cut-off 

points of MPRm from the 0.4 level to the 0.9 level. The adherence rate decreased when 

the cut-off points increased. The adherence rate dropped 4.9% when the cut-off point 

increased from the 0.7 level to the 0.8 level. The 4.9% drop was greater than any other 

drop when the cut-off point had a 0.1 point increase in the sensitivity analysis.             
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Discussion 

Our study results show that African-American Medicaid enrollees with MDD 

were less likely than Caucasians to be adherent to and consistent with taking 

antidepressants.  For medication adherence, the results of bivariate group comparisons 

and multivariate regression analyses all have shown that African-American patients were 

significantly less likely to be adherent to their antidepressants than their Caucasian 

cohorts. Results from survival analyses and Cox-proportional hazards regression analyses 

reveal African-American patients were less persistently taking antidepressants when 

compared to Caucasian patients.  

The difference of antidepressant adherence and persistence between Caucasian 

and African-American patients could result from several different factors. Lower 

adherence in African-American patients may result from lower access to depressant 

treatment,
153

 their being less likely to receive antidepressants,
21

 their being less likely to 

use antidepressants,
154-155

 and their perceiving less acceptability for antidepressant 

treatment.
147

 For example, Alegria et al. conducted a study using nationally representative 

data to study the health disparity of depression among racial groups. They reported that 

close to 60% of African Americans with depressive disorders did not access health 

treatment, whereas only 40% of Caucasians did not do so.
153

 Cooper et al. reported that 

African Americans found antidepressant treatments less acceptable than Caucasians 

did.
147

 Additionally, lower antidepressant adherence and persistence in African 

Americans could result from negative attitudes or opinions toward depression treatment 

such as disease stigma.
156

 Accordingly, the consequence of non-adherence would lower 

the quality of care of antidepressant treatment in African-American patients, and it could 
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also increase the disparity of antidepressant treatment between African Americans and 

Caucasians.   

The results of our study also confirmed the association of having comorbid 

anxiety disorders with higher antidepressant adherence among Medicaid enrollees with 

MDD. In a study conducted by Stein et al., found patients with co-occurring depression 

and anxiety disorders were more likely to be adherent to their antidepressants than 

patients with only anxiety disorders.
152

 However, our study found patients with MDD and 

comorbid anxiety disorders had higher antidepressant adherence rate than patients only 

with MDD alone. Furthermore, our study found a lower hazard of non-persistence in 

MDD patients with comorbid anxiety disorders although the result was not significant.  

Having comorbid anxiety disorders in patients with MDD was associated with 

higher antidepressant adherence. This could result from several factors. The therapeutic 

effect of antidepressants can reduce symptoms of both depression and anxiety disorders. 

Patients with comorbid anxiety disorders had increased the severity of the depression 

symptoms.
7, 35-36

 By taking antidepressants, patients with concurrent depression and 

anxiety disorders could perceive the symptoms release for both diseases and tend to be 

more adherent to their medications.  

Results of the sensitivity analysis in our study show a deep drop in the adherence 

rate when the cut-off point was increased from 0.7 to 0.8. A study conducted Karve et al. 

has concluded that 0.8 is a reasonable cut-off point to measure medication adherence 

(MPR) when using administrative claim data.
127

 

One of the original objectives of our study was to investigate the association 

between the interaction effect of race and comorbid anxiety disorders with antidepressant 
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adherence and persistence. However, the interaction effect was not significantly 

associated with adherence or persistence after adjusting for all other covariates in the 

regression models.  

Finally, our study provided a high generalizability for the Medicaid population 

because the results were obtained from a comprehensive database which included 

Medicaid enrollees in eight states from 2003 to 2007. The high generalizability from the 

study findings of the Medicaid population could become thoughtful resources for health 

policy makers and health care providers. From mental health policy perspectives, the 

policy implications, which could reduce health disparities between African-American and 

Caucasian patients and could improve antidepressant use behaviors among Medicaid 

enrollees with MDD, needed to be stressed and implemented. For example, policy 

intervention could focus on increasing the number of minority mental health care 

providers who could have better cultural understanding and provide culturally appropriate 

treatment with minority patients.
157

 With better cultural understanding, the stigmatization 

of depression could be reduced. Consequently, African-American patients could become 

more willing to take antidepressants, and the adherence and persistence rate could be 

increased. From clinical perspectives, health care providers needed to realize the 

influence of comorbid anxiety disorders on antidepressant use behaviors and improve 

adherence as well as persistence when they encountered Medicaid patients, especially for 

minority patients, with concurrent depression and anxiety disorders. 

 Our study has some limitations which deserve to be mentioned. Due to the nature 

of the administrative claim data, we were unable to incorporate variables such as beliefs 

or attitudes of antidepressant treatment, concerns of side effects, or behavioral intentions 
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of taking medication. Previous studies have confirmed the association between these 

variables and medication taking behaviors in patients with depression.
53, 158-159

 

Additionally, Medicaid enrollees can have difficulty to understand the complexity of 

medication treatment due to their lower educational background. Without fully 

understanding the treatment process, patients may have a higher chance of not adhering 

to their medications or of ceasing to take them. However, our data did not provide 

enrollees‟ educational background. Therefore, with unique patient characteristics in the 

Medicaid population, the adherence rate in our study population could still be 

overestimated even though they already had a lower adherence rate.  

Furthermore, the basic assumption of measuring adherence using MPR is “a 

prescription filled is a prescription taken.”
122

 However, it is very difficult for 

investigators to tell whether patients indeed take the medicine after they refill. In the 

future, medication adherence could be more precisely measured if patients could fill out a 

survey instrument along with analyzing administrative claims.  

Conclusion 

In Medicaid enrollees with MDD, African-American patients were less likely than 

Caucasian patients to be adherent to antidepressants. In addition, African-American 

patients have lower medication persistence and a higher hazard of not persistently taking 

antidepressants. MDD patients with comorbid anxiety disorders had higher antidepressant 

adherence when compared with MDD patients without comorbid anxiety disorders. 

Future studies could investigate the difference of antidepressant adherence in other 

minority populations such as Latinos\Latinas or Asia Americans, as well as the influence 

of comorbid anxiety disorders on their medication use behaviors.      
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Step 1: 

Patients between 18 to 64 years of age with diagnosed with MDD but without 

bipolar disorders from January 1
st
, 2004 to December 31

st
, 2006 (index period) 

were included. (N= 63,344)  

 

Step 2: 

Patients with continuous enrollment eligibility for 24 months (12 months before 

and 12 months after the index diagnosis date) were included. (N= 33,424)  

Step 3: 

1. Patients with dual Medicare and Medicaid eligibility were excluded.  

2. Racial/ethnic groups other than Caucasians or African Americans were 

excluded. 

3. Patients having using any antidepressant during the12 months before the 

index diagnosis date were excluded.  

4. Patients with newly prescribed antidepressants during the index period were 

included.  

5. There were 3,083 patients met the inclusion and exclusion criteria and 

became the final study population.  

Figure 4.1 The Analytic Framework of Obtaining the Study Population.  
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Figure 4.2 The Kaplan-Meier Survival Curves of Antidepressant Persistence between 

Caucasian and African-American Patients
§
 

 

 
 

 
§: Log-Rank Test, p<0.001 
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Figure 4.3 The Kaplan-Meier Survival Curves of Antidepressant Persistence between 

MDD Patients with and without Comorbid Anxiety Disorders
§ 

 

 
 
§: Log-Rank Test, p<0.01 
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Table 4.1 ICD-9-CM codes# 

  

   Diseases Diagnoses  Codes± 

Major Depressive Disorders  Major depressive disorder, single episode 296.2 

 
Major depressive disorder, recurrent episode 296.3 

Bipolar Disorders Bipolar affective disorder, manic 296.4x 

 
Bipolar affective disorder, depressed 296.5x 

 
Bipolar affective disorder, mixed 296.6x 

 
Bipolar affective disorder, unspecified 296.7x 

 
Manic-depressive psychosis, other 296.8x 

Anxiety Disorders Panic disorder without agoraphobia 300.01 

 
Panic disorder with agoraphobia 300.02 

 
Agoraphobia without history of panic disorder  300.22 

 
Social phobia (social anxiety disorder) 300.23 

 
Obsessive-compulsive disorder 300.30 

 
Post-traumatic stress disorder 309.81 

 
Acute stress disorder 308.30 

 
Generalized anxiety disorder 300.02 

 
Anxiety disorder due to general medical condition 293.89 

  Anxiety disorder, not otherwise specified 300.00 
#: ICD-9-CM is an abbreviation of International Classification of Diseases, Ninth Revision, Clinical Modification 

±: An "x" means all sub-codes were included   
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Table 4.2  Patient Characteristics of the Study Population (N= 3,083) 

   Variables Frequency  % 

Age (years) 
  18-30 1,250 40.5 

31-40 817 26.5 

41-50 641 20.8 

51-60 325 10.5 

61-64 50 1.6 

Gender 
  Male 699 22.7 

Female 2,384 77.3 

Race 
  Caucasian 1,958 63.5 

African American 1,125 36.5 

Comorbidity (Elixhauser Index) 
  0 860 27.9 

1 804 26.1 

2 559 18.1 

≥3 860 27.9 

Comorbid anxiety disorders 
  Yes 776 25.2 

No 2,307 74.8 

Comorbid painful symptoms  
  Yes 1,437 46.6 

No 1,646 53.4 

FFS vs. Capitation 
  FFS 1,893 61.4 

Capitation 822 26.7 

Dual 368 11.9 

Hospitalization during pre-study period 
  Yes 833 27.0 

No 2,250 73.0 

ER visits during the pre-study period 
  Yes 1,846 59.9 

No 1,237 40.1 

Outpatient Mental Health Facilities 
  Yes 342 11.1 

No 2,741 88.9 

Outpatient psychiatric services 
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Yes 469 15.2 

No 2,614 84.8 

Inpatient psychiatric services 
  Yes 206 6.7 

No 2,877 93.3 
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Table 4.3. Comparisons of Comorbid Anxiety Disorders by Race (N=3,083) 

         Comorbid Anxiety Disorders   

 
With    Without 

 

 
(N=776) 

 
(N=2,307) 

 Variables Frequency  %¤   Frequency  %¤ P-value± 

Race 
     

<0.01 

Caucasians  592 30.2 
 

1,366 69.8 
 African Americans 184 16.4   941 83.6   

¤: Row percentages 

      ±: Chi-square test 
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Table 4.4 Comparisons of Medication Possession Ratio by Race and Comorbid Anxiety Disorders, Respectively (N=3,083)§ 

                     

 

Caucasian  African American  Comorbid 
anxiety 

disorders (no)  

Comorbid anxiety disorders (yes)  

 
(N=1,958) (N=1,125) 

 
(N=2307) (N=776) 

Variables Mean SD Mean# SD   Mean SD Mean¤ SD 

MPRmΩ 0.65 0.39 0.56*** 0.40   0.59 0.40 0.71*** 0.37 

Ω: Medication Possession Ratio modified 

       §: MPRm of the study population is 0.62 

       #: Student's T-test of MPRm between Caucasian and African American 

      ¤: Student's T-test of MPRm between MDD patients with and without comorbid anxiety disorders 

   Note: * p < 0.05, ** p < 0.01, *** p < 0.001 

        

Table 4.5 Comparisons of Medication Possession Ratio between Subgroups by Race and Comorbid Anxiety Disorders§ 

 

            Caucasian    African American 

 

Comorbid 
anxiety disorders 

(no)  
Comorbid anxiety disorders 

(yes)  
 

Comorbid 
anxiety disorders 

(no)  Comorbid anxiety disorders (yes)  

 
(N=1,366) (N=592) 

 
(N=941) (N=184) 

Variables Mean SD Mean# SD   Mean SD Mean# SD 

MPRmΩ 0.62 0.40 0.73*** 0.36   0.54 0.39 0.65*** 0.38 

Ω: Medication Possession Ratio modified 

       §: MPRm of the study population is 0.62 

       #: T-test between patients with and without comorbid anxiety disorders in Caucasians and African Americans, respectively  

 Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 4.6 Factors Associated with Antidepressant Adherence in Medicaid Enrollees with Major 
Depressive Disorders: Multivariate Linear Regression Model and Multivariate Logistic 
Regression Model  (N=3,083) 

       Adherence 

 

MPRm# 
Odds ratio for medication 

adherence (80% of MPRm)± 

 

β 
coefficient SE 

Odds 
Ratio 95% CI 

Variables         

Race 
    African American -0.09 0.02*** 0.60 (0.51−0.72)*** 

Caucasians Reference Reference Reference Reference 

Comorbid anxiety disorders 
    Yes 0.09 0.02*** 1.55 (1.27−1.90)*** 

No Reference Reference Reference Reference 
Interaction between race 
and comorbid anxiety 
disorders 

0.00 0.04 1.09 (0.75−1.60) 

Age (years) 
    18-30 Reference Reference Reference Reference 

31-40 0.06 0.02*** 1.39 (1.15−1.67)*** 

41-50 0.10 0.02*** 1.73 (1.40−2.14)*** 

51-60 0.10 0.03*** 1.90 (1.45−2.49)*** 

61-64 0.13 0.06* 1.91 (1.05−3.46)** 

Gender 
    Male Reference Reference Reference Reference 

Female 0.03 0.02 1.09 (0.91−1.31) 
Comorbid painful 
symptoms  

    Yes 0.03 0.01* 1.16 (0.99−1.35) 

No Reference Reference Reference Reference 
Comorbidity (Elixhauser 
Index) 

    0 Reference Reference Reference Reference 

1 0.01 0.02 1.02 (0.83−1.25) 

2 0.04 0.02 1.30 (1.03−1.63)* 

≥3 0.07 0.02** 1.34 (1.06−1.69)* 

FFS vs. Capitation 
    FFS Reference Reference Reference Reference 

Capitation -0.01 0.02 0.97 (0.81−1.15) 

Dual -0.01 0.02 1.00 (0.79−1.26) 

Hospitalization during pre-
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study period 

Yes 0.01 0.02 1.09 (0.92−1.29) 

No Reference Reference Reference Reference 
ER visits during the pre-
study period 

    Yes -0.03 0.02 0.84 (0.71−0.98)* 

No Reference Reference Reference Reference 

No. of prescriptions used 
during the pre-study period 

0.00 0.00 1.01 (0.99−1.02) 

Constant 0.49           0.04 0.55 (0.37−0.79)** 

Adjusted R² 0.05   0.04   

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 

#: Multivariate linear regression analysis 

±: Multivariate logistic regression analysis 
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Table 4.7 Comparisons of Survival Distributions between Caucasian and African-American Patients with MDD (N=3,083)Ω 

      
  

 

Caucasian  African American 

  Variables (N=1,958) (N=1,125) 
  Censored (cases, %)#¤ 885 (45.2%) 492 (43.7%) 
  Median time (days, 95%CI)§ 248 (235-262) 187 (176-197) 
  #: No. of patients who persistently used antidepressants until the end of the follow-up period 

  ¤: The follow-up period is one year (365 days) 

   §: Estimated median time that patients persistently used antidepressants 

  Ω: Log-Rank test, p<0.001  

     

 

Table 4.8 Comparisons of Survival Distributions between MDD Patients with and without Comorbid Anxiety Disorders 
(N=3,083)Ω 

       Comorbid anxiety disorders (no)  Comorbid anxiety disorders (yes)  

  Variables (N=2307) (N=776) 
  Censored (cases, %)#¤ 1,079 (46.8%) 298 (38.4%) 
  Median time (days, 95%CI)§ 216 (206-230) 237 (216-256) 
  #: No. of patients who persistently used antidepressants until the end of the follow-up period 

  ¤: The follow-up period is one year (365 days) 

   §: Estimated median time that patients persistently used antidepressants 

  Ω: Log-Rank test, p<0.01  
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Table 4.9 Factors Associated with Antidepressant Persistence in Medicaid Enrollees with 
Major Depressive Disorders: Cox-proportional Hazard Regression Analysis (N=3,083) 

    

 

Cox Propositional Hazard Analysis 

 

Hazard 
Ratio 95% CI 

Variables     

Race 
  African American 1.55 (1.38−1.75)*** 

Caucasian  Reference Reference 

Comorbid anxiety disorders 
  Yes 0.93 (0.82−1.06) 

No Reference Reference 

Interaction between race and comorbid anxiety 
disorders 0.85 (0.67−1.09) 

Age (years) 
  18-30 Reference Reference 

31-40 0.88 (0.78−0.99)* 

41-50 0.82 (0.71−0.93)** 

51-60 0.56 (0.47−0.68)*** 

61-64 0.82 (0.57−1.19) 

Gender 
  Male Reference Reference 

Female 1.21 (1.07−1.36)** 

Comorbid painful symptoms  
  Yes 1.02 (0.92−1.13) 

No Reference Reference 

Comorbidity (Elixhauser Index) 
  0 Reference Reference 

1 0.89 (0.77−1.02) 

2 0.91 (0.78−1.06) 

≥3 0.90 (0.77−1.05) 

FFS vs. Capitation 
  FFS Reference Reference 

Capitation 1.07 (0.95−1.20) 

Dual 1.06 (0.91−1.23) 

Hospitalization during pre-study period 
  Yes 1.01 (0.90−1.13) 

No Reference Reference 

ER visits during the pre-study period 
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Yes 1.19 (1.07−1.32)** 

No Reference Reference 
No. of prescriptions used during the pre-study 
period 0.99 (0.98−1.00) 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 4.10 Results of Sensitivity Analysis for Adherence 
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CHAPTER  5   

 

MANUSCRIPT TWO 

 

Title: Association of Race and Comorbid Anxiety Disorders on Health Care 

Utilization in Medicaid Enrollees with Major Depressive Disorders 

 

Abstract 

 

Background:  

Comorbid anxiety disorders commonly occur in patients with depression. Treatment 

disparities of depression between African Americans and Caucasians still exist. Few 

studies have investigated the influence of race and comorbid anxiety disorders on health 

care utilization among Medicaid patients with major depressive disorders (MDD).   

 

Objective: 

The objective of this study is to examine the association of race, comorbid anxiety 

disorders, and the interaction effect between race and comorbid anxiety disorders with 

health care utilization among Medicaid patients with MDD. 
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Methods:  

The study was a retrospective cohort study using the MarketScan
®
 Multi-State Medicaid 

Database to identify patients with MDD who received an antidepressant between January 

1, 2004 and December 31, 2006. An index diagnosis date was assigned to each patient.  

The inclusion criteria included patients between 18 and 64 years of age, with 12 months 

continuous eligibility before and after the index diagnosis date, and with no use of 

antidepressants during the 12 months before the index diagnosis date. Patients with 

bipolar disorders and dual eligibility in Medicaid and Medicare were excluded. Measures 

of health resource utilization included mental health-related and overall health care 

utilization (office visits, hospitalization, ER visits, and health care costs). The probability 

of office visits, ER visits, and hospitalization, was assessed using multivariate logistic 

regression models. Multivariate negative binominal regression analyses were used to 

examine the rate of change of office visits, ER visits, and hospitalization. Multivariate 

linear regressions with log-transformed costs were used to assess predictors of health care 

costs.          

 

Results: 

A total of 3,083 patients were included in this study. Approximately, 25% of patients had 

comorbid anxiety disorders. After controlling for covariates, comorbid anxiety disorders 

were significantly associated with more frequent mental health-related office visits, 

hospitalization, ER visits, and higher costs. When compared to Caucasian patients, 

African Americans were significantly less likely to have mental health related office 

visits but more likely to be hospitalized and have ER visits. The interaction effect (being 
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African American and having comorbid anxiety disorders) reduced the individual 

association with health care utilization.     

 

Conclusion: 

Comorbid anxiety disorders increased health care utilization and costs in adult Medicaid 

patients with MDD. Health disparities in health care utilization between African 

American and Caucasian patients still exist in the Medicaid population with MDD.      

 

Key words: administrative data, comorbid anxiety disorders, health care utilization, major 

depressive disorders, Medicaid, race.  

 

Introduction 

Major depressive disorder (MDD) is among the most prevalent mental illnesses in 

the United Sates. Its annual prevalence rate was estimated to be 6.7% in 2003,
1
 and its 

lifetime prevalence rate has reached as high as 16.2%
2
 based on the results of the 

National Comorbidity Survey-Replication (NCS-R).
1-2

 Patients with MDD can 

simultaneously have other mental illnesses, and anxiety disorders have been reported as 

the most common comorbid psychiatric illnesses in patients with MDD.
25-26

 An estimated 

40%-60% of lifetime MDD patients are reported to have comorbid anxiety disorders.
6, 25

  

 Numerous studies have shown that MDD patients with comorbid anxiety 

disorders have significantly poorer health outcomes.
35-36, 38-40

 For example, depressed 

patients with comorbid anxiety disorders can have less treatment improvement and need a 

longer time to recover when compared with patients with depression alone.
39-40

 The 
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presence of comorbid anxiety disorders significantly impedes the clinical progress of 

depressive symptoms in depressed patients.
35

 Furthermore, MDD patients with comorbid 

anxiety disorders have a greater risk of developing persistent depression, more depressive 

symptoms, more impaired health status, and worse disability than patients with MDD 

alone.
36, 38

   

 Although the lifetime prevalence of anxiety disorders in African-American 

patients is lower when compared with Caucasian patients, the disease burden of anxiety 

disorders is more persistent among African American patients.
160

 Additionally, African 

American patients with anxiety disorders are more likely to be functionally impaired and 

have higher disease severity when compared with Caucasian patients.
161

  

Pharmacotherapy usually is the first-line option of treatment for patients with 

MDD and anxiety disorders. However, treatment disparities between Caucasian and 

African American patients still exist. Several studies have shown that African-American 

patients are less likely to receive medication treatment when compared with 

Caucasians.
14, 17-23

 For example, using data from the National Ambulatory Medical Care 

Survey (NAMCS), Sclar et al. have found the antidepressant treatment rate in African 

American patients was less than half the treatment rate in Caucasian patients.
18

 Other 

studies have also shown that African American patients with MDD were less likely to 

receive antidepressant treatment,
22

 to have an antidepressant prescription,
21

 or to receive 

effective acute-phase treatment or continuation-phase treatment.
23

  

Previous studies have examined the impact of concurrent depression and anxiety 

disorders on health care utilization, and the results have shown that patients with both 

depression and anxiety disorders have greater health care utilization when compared with 
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patients with depression or anxiety disorders alone.
152, 162-163

 However, limited studies 

have investigated such an impact specifically on Medicaid enrollees with MDD. 

Additionally, little is known about the impact of the association between race and 

comorbid anxiety disorders on health resource utilization. Given the high prevalence of 

comorbid anxiety disorders in patients with MDD, and treatment disparities of 

antidepressants between Caucasian and African American patients, it is important to 

comprehensively understand the influence of race and comorbid anxiety disorders on 

health resource utilization in Medicaid enrollees with MDD.    

The objective of this study was to investigate the association of race, comorbid 

anxiety disorders, and the interaction between race and comorbid anxiety disorders with 

health care utilization among Medicaid enrollees with MDD. Using The MarketScan
®

 

Multi-State Medicaid Database,
120

 we evaluated whether MDD patients with comorbid 

anxiety disorders by different racial groups (Caucasians and African Americans) have 

higher mental health-related health care utilization than MDD patients without comorbid 

anxiety disorders. We further investigated whether the association among race, comorbid 

anxiety disorders, their combined interaction effect, and health care utilization persisted 

after adjusting for select confounders. 

Method 

Data sources 

Data were obtained from the MarketScan
®
 Multi-State Medicaid Database,

120
 

which is a pooled Medicaid asset set from eight geographically dispersed states in the 

U.S.
120

 The MarketScan
®

 Multi-State Medicaid Database contains a variety of disease 

conditions, clinical variables, and key demographic variables.
120

 The data also include 
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claims of enrollment information, inpatient and outpatient services, and prescriptions.
120

 

Clinical diagnoses are in ICD-9-CM format.
120

 A confidential enrollee identifier is used 

to track individual patients longitudinally, and the identifier of each patient is identical 

across different sections of claims.
120

  

Sample selection 

This was a retrospective cohort study. The study duration was from January 1
st
, 

2003 to December 31
st
, 2007. Patients aged between 18 to 64 years, who were diagnosed 

with MDD (see Table 5.1 for a complete list of ICD-9-CM codes) and who were 

prescribed at least one new antidepressant between January 1
st
, 2004 and December 31

st
, 

2006, were identified from the database. The study excluded patients with bipolar 

disorders (Table 5.1) because antidepressants can also be used to treat patients with 

bipolar disorders. Each patient who met inclusion and exclusion criteria was assigned an 

index diagnosis date. (Table 5.1) 

In order to obtain drug naïve patients, a 12-month pre-study period before the 

index diagnosis date, was used for verifying new antidepressant users. Patients who had a 

claim of using antidepressants during the pre-study period were excluded. The same 12-

month pre-study period was also used to determine maintained continuous Medicaid 

eligibility. Overall, patients should have a 24- month (12 months before and 12 months 

after the index diagnosis date) continuous eligibility to be included in the study 

population. Finally, patients who had dual Medicare and Medicaid eligibilities were 

excluded in this study. After incorporating all inclusion and exclusion criteria, 3,083 

patients were included in the study. These patients were followed for one year to examine 

their health care utilization.  
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Study variables 

Dependent variables 

 The dependent variables of this study were mental health-related health care 

utilization and overall health care utilization. Health care utilization included office visits, 

hospitalization, Emergency Room (ER) visits, and health care costs. The dependent 

variables were assessed over a 12-month period after the index diagnosis date. The term 

“mental health-related” was defined as patients having at least one primary or secondary 

diagnosis of a mental illnesses. These illnesses included schizophrenia (295.xx), 

depression (296.2x, 296.3x, 296.9x, 300.4x, 309.0x, or 311.xx), anxiety (300.0x, 300.2x, 

300.3x, 306.9x, 308.xx, 309.2x, 309.4x, or 309.9x), other psychoses (297.xx, 298.xx, 

299.xx, 300.1x, 302.8x, or 307.9x), and dementia (290.xx, 291.2x, 310.9x, or 331.0).
131

 

Any patient-utilization related to the above ICD-9-CM codes was defined as mental 

health-related health care utilization. For example, a mental health-related office visit, 

coded as dichotomous (yes/no), was determined by whether patients had an office visit 

related to any of the above mental illnesses during the study period. Similarly, mental-

health related hospitalization and mental health-related ER visits were also categorized as 

a dichotomous variable.   

Health care costs also served as a dependent variable in this study. Overall health 

care cost was defined as patients‟ total health care expenditures during the study period. 

Mental health-related health care costs were patients‟ health care expenditures related to 

mental illnesses which were identified by the above ICD-9-CM codes.  

Key independent variables 
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  Race, comorbid anxiety disorders, and the interaction between race and comorbid 

anxiety disorders were three tested independent variables in the study. Race was self-

reported information obtained from patients when they were first enrolled in the 

Medicaid program. It was categorized as either Caucasian or African American. 

Comorbid anxiety disorders were identified based on medical claims of any anxiety 

disorder diagnosis (Table 5.1) during the 12-month study period after the index diagnosis 

date. MDD patients with a diagnosis of anxiety disorders were classified as having 

comorbid anxiety disorders. The interaction term is the interaction effect between race 

and comorbid anxiety disorders. MDD prevalence was different between Caucasian and 

African American patients. However, race might not be able to fully explain the 

difference of medication use-related outcomes without accounting for comorbid anxiety 

disorders because of the high prevalent rate of concurrent anxiety disorders in patients 

with MDD. Therefore, the interaction effect became a key tested independent variable in 

our study.  

Covariates 

 Covariates in this study were determined by using Andersen‟s Behavioral Model 

of Health Services Use.
59, 108

 In the model, health care utilization is considered to be 

associated with predisposing, enabling, and need factors.
59, 105-106, 108

 In this study, 

predisposing factors included age (categorized as 18-30, 31-40, 41-50, 51-60, and 61-64) 

and gender. Enabling factors refer to certain conditions that allow an individual to be able 

to access health care.
105-106

 The enabling factor of this study was the type of the health 

plan, categorized as fee-for-service, capitation, dual. Need factors included whether 

patients had comorbid painful symptoms (yes/no), the number of prescriptions used 
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during the pre-study period, hospitalization during the pre-study period, and ER visits 

during the pre-study visit. The Medication Possession Ratio, modified (MPRm), which 

takes the last day supply into consideration, was used to assess patients‟ medication 

adherence to antidepressants.
124

 The MPRm, serving as a covariate in the study, was 

further categorized using 0.8 value of MPRm as a cut-off point into a dichotomous 

variable: adherent (MPRm > 0.8) vs. non-adherent (MPRm ≤ 0.8).
127

 This study utilized 

the Elixhauser comorbidity index (categorized as 0, 1, 2, and 3
+
) to control for overall 

severity of illness in the study population.
133

 The Elixhauser comorbidity index, a 

comprehensive set of comorbidity indices containing 30 different diseases, was designed 

to measure comorbidity for predicting hospitalization and in-hospital mortality using 

administrative data.
133

   

Statistical analyses 

 The statistical analyses started with descriptive statistics (frequencies), which 

included the calculation of patients‟ characteristics in the study sample. Differences in 

patients‟ characteristics between MDD patients with and without comorbid anxiety 

disorders were further assessed using chi-square tests.      

Next, comparisons of health care utilization (office visits, hospitalization, and ER 

visits) between patients with comorbid anxiety disorders and patients with MDD alone 

for both Caucasian and African American were examined using Student‟s t-tests. 

Similarly, comparisons of health care costs (mental health-related health care costs and 

overall health care costs) between patients with comorbid anxiety disorders and patients 

with MDD alone for both Caucasian and African American were examined using 

Student‟s t-tests.  
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Finally, multivariate regression analyses were conduced to evaluate the 

association between mental health related health care utilizations (dependent variables), 

and race, comorbid anxiety disorders, and their interaction (key independent variables) 

after adjusting for other covariates. For modeling health care utilization, multivariate 

logistic regression analyses were first used to estimate the probability of any event of 

health care utilization. Then, multivariate negative binominal regression analyses were 

used to estimate the level change of health care utilization among patients having at least 

one event of health care utilization. Multivariate linear regression analyses were used to 

model the health care costs as a function of race, comorbid anxiety disorders, the 

interaction effect, and other covariates. Health care costs were log-transformed.  

In this study, data management was performed using SAS v.9.2 (SAS Institute, 

Cary, NC).
145

  All statistical analyses were computed using Stata 11 (StataCorp LP, 

College Station, Texas).
146

 Two-tailed tests and a 0.05 level of significance were used to 

determine statistical significance. The study protocol was approved by the Institutional 

Review Board (IRB) at the University of Michigan. 

Results  

 Table 5.2 shows the characteristics of the study population. Of the 3,083 

Medicaid enrollees with MDD, approximately 41% were aged between 18 and 30, 77% 

were female, 37% were African American, 61% were with fee-for-service health plan, 

25% had comorbid anxiety disorders, and 47% had comorbid painful symptoms. About 

27% of the population had been hospitalized, and 60% had at least one ER visit in the 

pre-study period. (Table 5.2) 
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 Table 5.3 shows the chi-square comparison of characteristics between MDD 

patients with and without comorbid anxiety disorders. Females were more likely to have 

comorbid anxiety disorders than males (26.2% vs. 21.8%, p < 0.05). Compared with 

Caucasian patients, African-American patients were less likely to have comorbid anxiety 

disorders (16.4% vs. 30.2%, p < 0.01). Patients who had comorbid painful symptoms 

(32.6% vs. 18.7%, p < 0.01), and had at least one ER visit in the pre-study period (27.0% 

vs. 22.4% p < 0.01) were also more likely to have comorbid anxiety disorders. (Table 

5.3).    

 Table 5.4 illustrates the mean differences of health care utilization between MDD 

patients with and without comorbid anxiety disorders by different racial/ethnical groups. 

In both Caucasians and African Americans, patients with comorbid anxiety disorders had 

a significantly higher number of mental health-related office visits and mental health-

related ER visits than patients without comorbid anxiety disorders. In Caucasians, 

patients with comorbid anxiety disorders also had a significantly greater number of 

mental health-related hospitalizations than patients without comorbid anxiety disorders 

(0.19 vs. 0.07, p < 0.01). For overall health care utilization, patients with comorbid 

anxiety disorders had a higher number of office visits, hospitalizations, and ER visits in 

both racial groups. Caucasian patients with comorbid anxiety disorder also had a higher 

number of hospitalizations than patients without anxiety disorders (0.55 vs. 0.33, p < 

0.01).   

 Table 5.5 illustrates the association among mental health-related health care 

utilization, race, comorbid anxiety disorders, and the interaction effect in the Medicaid 

patients with MDD. For mental health-related office visits, the adjusted odds of having a 
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mental health-related office visit in patients with comorbid anxiety disorders is 2.27 times 

greater than the adjusted odds of having a mental health-related office visit in patients 

without comorbid anxiety disorders when holding race, the interaction, age, gender, 

comorbid painful symptoms, comorbidity, type of health plans, previous hospitalization, 

previous ER visits, number of prescriptions used, and medication adherence constant (OR 

=2.27, 95% CI = (1.85-2.78), p <0.01). The adjusted odds of having a mental health-

related office visit was significant lower in African-American patients when compared 

with the adjusted odds of having a mental health-related office visit in Caucasian patients, 

after holding all other covariates in the model constant (OR = 0.54, 95% CI = 0.45-0.66, 

p < 0.001). Furthermore, the expected number of mental health-related office visits in 

patients with comorbid anxiety disorders was 1.11 times  the expected number of mental 

health-related office visits in patients without comorbid anxiety disorders (RR = 1.11, 

95% CI = 1.02-1.21, p < 0.05). When compared with Caucasian patients, the expected 

number of mental health-related office visits decreased by 20% (RR =0.80, 95% CI = 

0.72-0.88, p < 0.001) in African-American patients, holding all other covariates constant.    

 For mental health-related hospitalization, African-American patients were 2.57 

times more likely to have at least one hospitalization when compared with Caucasian 

patients holding all covariates in the model constant (OR = 2.57, 95% CI=1.84-3.60, p < 

0.001). The adjusted odds of hospitalization in patients with comorbid anxiety disorders 

were 1.82 times greater than the adjusted odds of hospitalization in patents without 

comorbid anxiety disorders (OR = 1.82, 95% CI=1.25-2.67, p < 0.01). The interaction 

between race and comorbid anxiety disorders was significant. Being African American 
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with a comorbid anxiety disorder reduced the probability of being hospitalized (OR = 

0.32, 95% CI =0.16-0.65, p < 0.01).  

 For mental health-related ER visits, the odds  of having an ER visit for African 

American patients were 1.52 times greater than the odds of having an ER visit for 

Caucasian patients after adjusting for all other covariates (OR = 1.52, 95% CI = 1.05-

2.19, P < 0.05). Patients with comorbid anxiety had significantly greater odds of having 

an ER visit when compared with patients without comorbid anxiety disorders, holding all 

other covariates constant (OR=4.39, 95% CI =3.13-6.15, p < 0.01).   

 Table 5.6 illustrates the relationships among overall health care utilization, race, 

comorbid anxiety disorders, and the interaction effect in the study. The adjusted odds of 

having an office visit for African Americans was 50% lower than the adjusted odds of 

having an office visit for Caucasians, holding all other covariates in the model constant 

(OR = 0.50, 95%CI = 0.39-0.46, p < 0.001). When compared with Caucasian patients, the 

expected number of office visits in African-American patients was 15% lower (RR=0.85, 

95% CI = 0.79-0.91, p < 0.001). The expected number of office visits in patients with 

comorbid anxiety disorders was 16% higher than the expected number of office visits in 

patients without comorbid anxiety disorders (RR=1.16, 95% CI=1.08-1.25, P< 0.001).    

 The odds of being hospitalized in African-American patients was 1.42 times 

greater than the odds of Caucasian patients being hospitalized after adjusting for all the 

covariates in the model (OR=1.42, 95% CI=1.15-1.76, p < 0.01).  

 For ER visits, MDD patients with comorbid anxiety disorder were 42% -more 

likely to have an ER visit when compared with MDD patients without comorbid anxiety 

disorders (OR = 1.42, 95% CI = 1.14-1.77, p<0.01). Considering the interaction effect, 
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African-American patients having comorbid anxiety disorders were less likely to have an 

ER visit (OR = 0.61, 95% CI= 0.40-0.92, P<0.05). 

 Table 5.7 shows the log-transformed mental health-related health care costs and 

overall health care costs, and their association with race, comorbid anxiety disorders, and 

the interaction effect. African-American patients had 34% higher mental health-related 

health care costs than Caucasian patients after adjusting for all other covariates in the 

regression model (β = 0.34, p < 0.001). Patients with comorbid anxiety disorders had 

significantly higher more mental health-related health care costs (27%) when compared 

with patients without comorbid anxiety disorders (β = 0.27, p < 0.001). For the 

interaction effect, African-American patients having comorbid anxiety disorders was 

negatively associated with mental health-related health care costs (β = -0.33, p < 0.001). 

For overall health care costs, race appeared to be significantly associated with the change 

of overall health care costs after adjusting for all other covariates in the model. African-

American patients averaged 17% greater overall health care costs than Caucasian patients 

(β = 0.17, p < 0.001).      

Discussion 

In this study, approximately 25% of Medicaid enrollees with MDD also had 

comorbid anxiety disorders. Although the rate of comorbid anxiety disorders among 

patients with MDD was lower than the epidemiologic findings from previous studies,
6, 25-

26
 our study provides unique finding of the prevalence of comorbid anxiety disorders 

among Medicaid enrollees with MDD.  

Additionally, in our study population, more than 45% of patients had comorbid 

painful symptoms, and about 27% and 60% of the patients had either a hospitalization or 
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an ER visit, respectively, in the pre-study period. These study results also illustrate the 

poorer health status and higher health resource utilization among Medicaid enrollees with 

MDD.  

From the results of chi-square tests and multivariate regression analyses in our 

study, comorbid anxiety disorders consistently presented positively influenced all mental 

health-related overall health care utilizations as well as health care costs. After 

controlling for confounders, patients with comorbid anxiety disorders had significantly 

greater opportunity to utilize more mental health-related office visits, hospitalizations, 

and ER visits when compared with patients without comorbid anxiety disorders. 

Furthermore, among patients having utilized health care resources, comorbid anxiety 

disorders were positively associated with an increased rate of mental health-related and 

overall office visits.  

Our findings about the influence of comorbid anxiety disorders on health care 

utilization and costs were consistent with previous studies.
152, 162-163

 When compared with 

patients with depression or anxiety disorders alone, patients with co-occurred depression 

and anxiety had higher health resource utilization.
152, 162-163

 The higher health care 

utilization in patients with co-occurred depression and anxiety disorders can result from 

the increased disease severity of depression in MDD patients also experiencing anxiety 

disorders. 
35-36, 38-40

 Inevitably, higher health resource utilization resulted in increased 

mental health-related health care costs among MDD patients with comorbid anxiety 

disorders.     

 Although African American patients with MDD were less likely to have comorbid 

anxiety disorders when compared with their Caucasian cohorts, our findings suggest that 
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they were more likely to having mental health-related hospitalization and ER visits, and 

overall hospitalization after controlling for confounders in the regression models. African 

American patients also consumed more health care costs. Our study results also show that 

African-American patients were significantly less likely to have office visits when 

compared with Caucasians patients. Fewer office visits could result in fewer 

opportunities to obtain high quality care. Without having appropriate treatment, African-

American patients could eventually have a higher rate of mental health–related 

hospitalizations and ER visits. Based on our findings, health disparities of mental health 

care between African Americans and Caucasians among Medicaid patients with MDD 

still exist.   

Our study results reveal a significant association between the interaction effect of 

race and comorbid anxiety disorders, and mental health-related hospitalization and costs. 

African-American patients with comorbid anxiety disorders reduced the influence of 

individual effects (race or having comorbid anxiety disorders) on health care utilization. 

Medicaid enrollees had unique patient characteristics. Due to lower educational 

background and lower socioeconomic status, these patients may not be able to access 

mental health care and obtain appropriate treatment. For these patients, difficulty in 

accessing health care and not understanding how to use health care resources may 

illustrate a negative association between the interaction effect and health care utilization. 

Therefore, the interaction term (being African American and having comorbid anxiety 

disorders) represents a reduced effect for the health care utilization. 

Our study results also provide insights for health care policy makers especially 

when considering the policy implications on Medicaid enrollees with MDD. Polices 
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which can reduce health disparities between African-American and Caucasian patients 

with MDD need to be stressed and implemented. For example, Policy intervention should 

focus on reducing the barrier and increasing access to mental health care providers 

especially for African-American patients. This could reduce the mental health-related 

hospitalization or ER visits which result in high health resource utilization.  

Form clinical perspectives, health care providers need to be aware of the high 

prevalence rate of comorbid anxiety disorders among patients with MDD, and realize the 

impact of comorbid anxiety disorders on health care utilization when treating Medicaid 

enrollees with MDD. For example, routine screening for depression and anxiety disorders, 

especially for African-American patients, in mental health care setting is necessary.
157

 

Furthermore, health care providers need to actively inquire patients‟ somatic symptoms 

because African-American patients might express their depressive symptoms as somatic 

discomfort.
164

     

Finally, one of the uniqueness must be emphasized of our study is that we 

implemented Andersen‟s Behavioral Model of Health Services Use
59, 108

 for the variable 

selection to evaluate factors associated with health care utilization in our study population. 

Using the Andersen‟s model allowed us to control predisposing, enabling, and need 

factors when evaluating association between race, comorbid anxiety disorders and the 

interaction with health care utilization.     

There are some limitations in our study that deserve to be mentioned. First, the 

prevalence rate of comorbid anxiety disorders in our study is much lower when compared 

with findings reported in previous studies. 
6, 25-26

 The diagnosis of comorbid anxiety 

disorders was determined by using ICD-9 CM codes in administrative claims. Fewer 
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diagnoses could exist due to overlap of symptoms between depression and anxiety 

disorders. Due to the lower prevalence, the effect of comorbid anxiety disorders on health 

care utilization in our study population could be underestimated. Second, information of 

measures of mental health-specific disease severity did not exist in our study variables. 

Adding information about the severity of mental health diseases in the analyses would 

provide a more comprehensive assessment, especially when determining the influence of 

race or comorbid anxiety disorders on the rate change of mental health-related 

hospitalization or ER visits among patients who have utilized health care resources.    

Furthermore, gender representation was disproportionate in our study population. 

Most of the enrollees were female. In addition to the higher disease prevalence of 

depression in the female population,
59-60

  the high proposition of female enrollees in our 

study population could be a result of the nature of the Medicaid population.   

Conclusion 

Among Medicaid enrollees, MDD patients with comorbid anxiety disorders had 

higher mental health-related and overall health care utilization when compared with 

MDD patients without comorbid anxiety disorders. Comorbid anxiety disorders were also 

positively associated with higher health care costs. In terms of the influence of race, 

African-American patients were less likely to have mental health-related office visits but 

were more likely to have hospitalizations, ER visits, and consume more health care costs 

when compared with their Caucasian cohorts.   

This study provides a comprehensive understanding of the influence of race, 

comorbid anxiety disorders, and the interaction effect on health care utilization among 

Medicaid enrollees with MDD. Future studies could evaluate depression severity in 
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patients with and without anxiety disorders, as well as the association with health care 

utilization among the Medicaid population. 
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Table 5.1 ICD-9-CM codes* 

   Diseases Diagnoses  Codes± 

Major Depressive Disorders  Major depressive disorder, single episode 296.2 

 
Major depressive disorder, recurrent episode 296.3 

Bipolar Disorders Bipolar affective disorder, manic 296.4x 

 
Bipolar affective disorder, depressed 296.5x 

 
Bipolar affective disorder, mixed 296.6x 

 
Bipolar affective disorder, unspecified 296.7x 

 
Manic-depressive psychosis, other 296.8x 

Anxiety Disorders Panic disorder without agoraphobia 300.01 

 
Panic disorder with agoraphobia 300.02 

 
Agoraphobia without history of panic disorder  300.22 

 
Social phobia (social anxiety disorder) 300.23 

 
Obsessive-compulsive disorder 300.30 

 
Post-traumatic stress disorder 309.81 

 
Acute stress disorder 308.30 

 
Generalized anxiety disorder 300.02 

 
Anxiety disorder due to general medical condition 293.89 

  Anxiety disorder, not otherwise specified 300.00 
* ICD-9-CM: International Classification of Diseases, Ninth Revision, Clinical Modification 

 ± An "x" means all sub-codes were included   
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Table 5.2 Characteristics of the Study Population (N= 3,083) 

   Variables Frequency  % 

Age (years) 
  18-30 1,250 40.5 

31-40 817 26.5 
41-50 641 20.8 
51-60 325 10.5 
61-64 50 1.6 

Gender 
  Male 699 22.7 

Female 2,384 77.3 
Race 

  Caucasians  1,958 63.5 
African Americans 1,125 36.5 

Comorbidity (Elixhauser Index) 
  0 860 27.9 

1 804 26.1 
2 559 18.1 
≥3 860 27.9 

Comorbid anxiety disorders 
  Yes 776 25.2 

No 2,307 74.8 
Comorbid painful symptoms  

  Yes 1,437 46.6 
No 1,646 53.4 

FFS vs. Capitation 
  FFS 1,893 61.4 

Capitation 822 26.7 
Dual 368 11.9 

Hospitalization during pre-study period 
  Yes 833 27.0 

No 2,250 73.0 
ER visit during the pre-study period 

  Yes 1,846 59.9 
No 1,237 40.1 

Outpatient Mental Health Facilities 
  Yes 342 11.1 

No 2,741 88.9 
Outpatient psychiatric services 

  Yes 469 15.2 
No 2,614 84.8 

Inpatient psychiatric services 
  Yes 206 6.7 

No 2,877 93.3 



 

154 

 

 

Table 5.3 Characteristics of Medicaid MDD Patients with and without Comorbid Anxiety 
Disorders: chi-squared comparisons (N=3,083)# 

         Comorbid Anxiety Disorders   

 
With    Without 

 

 
(N=776) 

 
(N=2307) 

 Variables Frequency  %*   Frequency  %* P-value± 

       Age (years) 
     

0.10 

18-30 303 24.2 
 

947 75.8 
 31-40 212 26.0 

 
605 74.1 

 41-50 181 28.2 
 

460 71.8 
 51-60 72 22.2 

 
253 77.9 

 61-64 8 16.0 
 

42 84.0 
 Gender 

     
<0.05 

Male 152 21.8 
 

547 78.3 
 Female 624 26.2 

 
1,760 73.8 

 Race 
      Caucasians  592 30.2 

 
1,366 69.8 <0.01 

African Americans 184 16.4 
 

941 83.6 
 Comorbidity (Elixhauser Index) 

     
<0.05 

0 182 21.2 
 

678 78.8 
 1 206 25.6 

 
598 74.4 

 2 150 26.8 
 

409 73.2 
 ≥3 238 27.7 

 
622 72.3 

 Comorbid painful symptoms  
     

<0.01 

Yes 469 32.6 
 

968 67.4 
 No 307 18.7 

 
1,339 81.4 

 FFS vs. Capitation 
     

<0.01 

FFS 503 26.6 
 

1,390 73.4 
 Capitation 172 20.9 

 
650 79.1 

 Dual 101 27.5 
 

267 72.6 
 Hospitalization during pre-study period 

     
0.25 

Yes 222 26.7 
 

611 73.4 
 No 554 24.6 

 
1,696 75.4 

 ER visits during the pre-study period 
     

<0.01 

Yes 499 27.0 
 

1,347 73.0 
 No 277 22.4 

 
960 77.6 

 Outpatient Mental Health Facilities 
     

0.78 

Yes 84 24.6 
 

258 75.4 
 No 692 25.3 

 
2,049 74.8 
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Outpatient psychiatric services 
     

<0.01 

Yes 152 32.4 
 

317 67.6 
 No 624 23.9 

 
1,990 76.1 

 Inpatient psychiatric services 
     

0.76 

Yes 50 24.3 
 

156 75.7 
 No 726 25.2   2,151 74.8   

# MDD: Major Depressive Disorders 

      * Row percentage 

      ± Chi-square test 
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Table 5.4 Health Care Utilization by Race and Comorbid Anxiety Disorders in Medicaid Patients with Major Depressive Disorders (N= 3,083) 
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Table 5.5 Factors Associated with Mental Health-Related Health Care Utilization in Medicaid Patients with Major Depressive Disorder: 
multivariate logistic models and negative binominal regression models  
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Table 5.6 Factors Associated with Overall Health Care Utilization in Medicaid Patients with Major Depressive Disorder: multivariate logistic 
regression models and negative binominal regression 
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Table 5.7 Factors Associated with Health Care Costs in Medicaid Patients with Major 
Depressive Disorders: multivariate linear regression models 

      

  

Mental Health Related 
Health Costs 

  Overall Health Care Costs 

 

(N=3,083)  (N=3,083) 

 

β 
coefficient SE 

 
β coefficient SE 

Variables           

Race 
     Caucasians  0.34 0.06*** 

 
0.17 0.05*** 

African Americans Reference Reference 
 

Reference Reference 

Comorbid anxiety disorders 
     Yes 0.27 0.07*** 

 
0.08 0.05 

No Reference Reference 
 

Reference Reference 

Interaction between race and 
comorbid anxiety disorders -0.33 0.13* 

 
-0.20 0.10 

Age (years) 
     18-30 Reference Reference 

 
Reference Reference 

31-40 0.04 0.06 
 

0.00 0.05 

41-50 0.23 0.07** 
 

0.24 0.06*** 

51-60 0.01 0.09 
 

0.27 0.07*** 

61-64 -0.15 0.20 
 

0.23 0.16 

Gender 
     Male Reference Reference 

 
Reference Reference 

Female -0.40 0.06*** 
 

-0.30 0.05*** 

Comorbid painful symptoms  
     Yes 0.02 0.05 

 
0.28 0.04*** 

No Reference Reference 
 

Reference Reference 
Comorbidity (Elixhauser 
Index) 

     0 Reference Reference 
 

Reference Reference 

1 0.06 0.07 
 

0.32 0.05*** 

2 0.12 0.08 
 

0.54 0.06*** 

≥3 0.32 0.08*** 
 

0.94 0.06*** 

FFS vs. Capitation 
     FFS Reference Reference 

 
Reference Reference 

Capitation -0.24 0.06*** 
 

-0.35 0.05*** 

Dual -0.09 0.08 
 

-0.03 0.06 
Hospitalization during pre-
study period  

    Yes 0.27 0.06*** 
 

0.26 0.05*** 
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No Reference Reference 
 

Reference Reference 
ER visit during the pre-study 
period 

     Yes 0.18 0.05** 
 

0.06 0.04 

No Reference Reference 
 

Reference Reference 

No. of prescriptions used 
during the pre-study period -0.03 0.01*** 

 
0.03 0.00*** 

Adherence 
     Yes (MPR > 80%) 1.02 0.05*** 

 
0.56 0.04*** 

No (MPR ≤ 80%) Reference Reference 
 

Reference Reference 

Constant 6.86 0.13*** 
 

7.92 0.10*** 

Adjusted R² 0.17     0.32   

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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CHAPTER  6   

 

OVERALL CONCLUSION 

 

This chapter provides the overall conclusion of this dissertation. The chapter 

begins with the conclusion of study findings obtained from the previous two manuscripts. 

Then, the implications and limitations of this study are addressed. Finally, several new 

directions in future studies are discussed.  

The Conclusion of Study Findings  

MDD is a prevalent mental illness in the U.S. Anxiety disorders commonly co-

occur in patients with MDD. Health disparities of MDD treatment still exist between 

Caucasians and African Americans. African-American patients are less likely than 

Caucasian patients to receive antidepressant treatment. With lower socioeconomic status 

and education background, Medicaid enrollees with MDD could suffer more severe 

disease burden when they have comorbid anxiety disorders. Additionally, health 

disparities of antidepressant treatment could also be severe between Caucasian and 

African-American Medicaid enrollees. It is very important to understand the association 

between medication use-related outcomes and comorbid anxiety disorders, race and the 

interaction effect between race and comorbid anxiety disorders in Medicaid enrollees 

with MDD.  
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The objectives of our study were to investigate the association of medication 

adherence and medication persistence with race and comorbid anxiety disorders as well 

as the interaction effect. This study also examined the association of health outcomes 

with race and comorbid anxiety disorders, and the interaction effect.     

 For medication use-related outcomes, this study found that among Medicaid 

enrollees with MDD, African-American patients were less likely than Caucasian patients 

to be adherent to antidepressants. In addition, African-American patients have lower 

medication persistence and a higher hazard of not persistently taking antidepressants. 

MDD patients with comorbid anxiety disorders had higher antidepressant adherence 

when compared with MDD patients without comorbid anxiety disorders. 

 This study further investigated overall and mental health-related health resource 

utilization such as office visits, hospitalization, ER visits, and health care costs. Results 

showed that among Medicaid enrollees, MDD patients with comorbid anxiety disorders 

had higher mental health-related and overall health care utilization when compared with 

MDD patients without comorbid anxiety disorders. Comorbid anxiety disorders were also 

positively associated with higher health care costs. In terms of the influence of race, 

African-American patients were less likely to have mental health-related office visits but 

were more likely to have hospitalizations, ER visits, and consume more health care costs 

when compared with their Caucasian cohorts.  

Implications of the Study 

In addition to filling the gap of the literature, the findings of this study also 

provided unique implications on Medicaid enrollees with MDD. The implications were 

discussed in the following two sections.  
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Overall implications  

The findings of this study provide several implications in health service research. 

First, this study provides a high generalizability for the Medicaid population because the 

results are obtained from a comprehensive database which includes Medicaid enrollees in 

eight states from 2003 to 2007. Although this study does not provide causality among 

variables, it still reveals several significant associations among race, comorbid anxiety 

disorders, and medication use-related outcomes in Medicaid enrollees with MDD. The 

high generalizability from this study can still become thoughtful resources when health 

care providers consider treatment or policy makers make health policies for Medicaid 

patients with MDD. Second, this study provides insights for health care policy makers 

especially when considering the policy implications on Medicaid enrollees with MDD. 

Polices which can reduce health disparities between African-American and Caucasian 

patients with MDD need to be stressed and implemented. The policy implications also 

need to be relevant to reduce the disease severity among Medicaid enrollees with co-

occurring depression and anxiety disorders. Third, this study also provides a wider 

clinical perspective on treating MDD patients with comorbid anxiety disorders. Health 

care providers when considering medical treatment for Medicaid patients with MDD 

must realize that medication use related-outcomes as well as health resource utilization 

are significant different between MDD patients with and without comorbid anxiety 

disorders. Fourth, the influence of the out-of-pocket costs could be minimized because 

Medicaid enrollees usually have a low amount of copayments. A high amount of 

copayments could change patients‟ medication taking behaviors. Patients could decide to 

stop taking antidepressants if they could not afford the copayment.  Unlike enrollees who 
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may have high out-of-pocket costs of commercial health care plans, Medicaid enrollees 

usually have very low or are without any out-of-pocket costs. Consequently, the influence 

from out-of-pocket costs could be minimized or eliminated when the study was 

conducted by using Medicaid data. The findings of this study strengthened the 

association between race, comorbid anxiety disorders, and interaction effect with 

medication use-related outcomes in the Medicaid enrollees.   

 Finally, one of the uniqueness must be emphasized of our study is that 

Andersen‟s Behavioral Model of Health Services Use was implemented for the variable 

selection to evaluate factors associated with health care utilization in our study population. 

Using the Andersen‟s model allows us to control predisposing, enabling, and need factors 

when evaluating association between race, comorbid anxiety disorders and the interaction 

with health care utilization. The model also provides a theoretical background for the 

associations among study variables.    

Policy implications of race, comorbid anxiety disorders, and the interaction effect 

The policy implications of race, comorbid anxiety disorders, and the interaction 

effect were respectively discussed in this section. 

When compared with Caucasians, African Americans with MDD had lower 

prevalence of comorbid anxiety disorders. However, African Americans were less likely 

to be adherent to and consistent with antidepressants, and had fewer mental health 

physician visits, but had higher health resource utilization (hospitalization, ER visits, and 

health care costs). From a policy perspective especially for Medicaid enrollees, policy 

intervention needed to be able to reduce the overall poverty, and improve access to 

mental health specific care for minority patients.  For example, policy intervention could 
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improve access to mental health care for poor community where minority patients tended 

to live. Then, policy intervention could focus on increasing the number of minority 

(mental) health care providers
157

 who could have better cultural understanding with 

minority patients because minority patients could perceive depression or anxiety 

differently when compared with Caucasians. For example, African Americans patients 

were more likely to express depression as stigma.
164

 The stigmatization of depression 

among African-American population could result in a lower rate of mental health office 

visits and could further delay the diagnosis. Minority health care providers who have a 

similar cultural background with their patients could have better cultural understanding, 

and consequently could improve adherence and treatment outcomes. Finally, policy 

intervention could focus on the training of the patient education for minority depressed 

patients. For example, medical or pharmacy students should be trained to have specific 

communication skills for different racial/ethnic groups. Only through high quality 

physician-patient communication could reduce the burden of mental illness and improve 

medication adherence and persistence for minority patients. 

The implication of the study results implied MDD patients with comorbid anxiety 

disorders had higher health resource utilization (office visits, hospitalization, and ER 

visits) and also more likely to be adherent to their antidepressants. Policy intervention 

could improve physicians‟ awareness of the high prevalent rate of comorbid anxiety 

disorders among patients with MDD in order to reduce patients‟ health resource 

utilization. Also, mental health policies could provide financial funding or research grants 

for evidence-based cares and research which could improve treatment for MDD patients 

with or without comorbid anxiety disorders.  
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The interaction effect reduced the individual effect (race and comorbid anxiety 

disorders) in some of the analyses. In addition to the policy intervention addressed above, 

additional policy intervention such as increasing routine screens for depression and 

anxiety disorders in African Americans was also needed. Physicians or other health care 

providers were encouraged to actively inquire patients about physical symptoms which 

might be related to depression or anxiety in order to diagnose the mental illness in the 

early stage. Instead of describing psychiatric symptoms such as sadness, African-

Americans were more likely to express complains of physical symptoms when they had 

depression.
164

 Health care providers need to understand that somatic symptoms could 

have been associated with depression in African-American patients. Finally, policy 

intervention which could improve cultural understanding was also necessary. For 

example, physicians‟ bias such as African American could tolerate more severe 

depression, could result in a late diagnosis with more severe depressed symptoms. 

Similar bias perception need to be removed. 

Limitations of the Study 

In spite of wider implications derived from this study, there are still several 

limitations. First, a lower prevalence rate of comorbid anxiety disorders was founded in 

our study when compared with findings reported in previous studies. The discrepancy 

may be because the diagnosis of comorbid anxiety disorders was determined by using 

ICD-9 CM codes in administrative claims. Fewer diagnoses could exist due to overlap of 

symptoms between depression and anxiety disorders. Due to the lower prevalence, the 

effect of comorbid anxiety disorders on health care utilization in our study population 
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could be underestimated. Second, information of measures of mental health-specific 

disease severity did not exist in our study variables. Adding information about the 

severity of mental health diseases in the analyses would provide a more comprehensive 

assessment, especially when determining the influence of race or comorbid anxiety 

disorders on the rate change of mental health-related hospitalization or ER visits among 

patients who have utilized health care resources. Third, due to the nature of the 

administrative claim data, we were unable to incorporate variables such as beliefs or 

attitudes of antidepressant treatment, concerns of side effects, or behavioral intentions of 

taking medication. Fourth, there is no variable in the database related to education, but a 

person‟s education background is important for understanding patients‟ medication use 

behaviors. A Medicaid enrollee with a lower education background may not be able to 

fully understand the complexity of medication treatment. It can result in not adhering to 

their medications or of ceasing to take them. Finally, the basic assumption of measuring 

adherence using MPR is that a prescription filled is a prescription taken. However, it is 

very difficult for investigators to tell whether patients indeed take the medicine after they 

refill. Using administrative claim data is not able to identify such a limitation.      

Future Studies 

Future studies could be conducted to investigate medication use-related outcomes 

not just in Medicaid enrollees with MDD but in different populations such as senior 

citizens or working adults with MDD. Results from other populations could reveal 

different associations among race, comorbid anxiety disorders, and medication use-

related outcomes due to distinct patient characteristics from different populations. In 

addition to different study populations, other chronic mental illness such as the 
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Alzheimer disease or schizophrenia could be considered for further investigations in the 

future. For example, future studies could examine the association between comorbid 

mental illness and medication use in patients with schizophrenia. Furthermore, future 

research could evaluate depression severity in patients with and without anxiety disorders, 

as well as the association with health care utilization among the Medicaid population. 

Additionally, medication use patterns between different types of antidepressants in 

Medicaid-enrolled MDD patients with and without comorbid anxiety disorders can also 

be further investigated. One of the limitations of this study is the absence of including 

behavioral variables such as patients‟ beliefs, perception, or intention of taking 

antidepressants. Future studies could implement survey questionnaires to capture 

behavioral and psychological factors in order to comprehensively understand patients‟ 

medication use behaviors as well as the association with health resource utilization. For 

health disparities of different racial groups, future studies could investigate the difference 

of antidepressant adherence in other minority populations such as Latinos\Latinas or Asia 

Americans, as well as the influence of comorbid anxiety disorders on their medication 

use behaviors. 

In conclusion, this study provides a comprehensive understanding of the influence 

of race, comorbid anxiety disorders, and the interaction effect on medication adherence 

and persistence as well as health care utilization among Medicaid enrollees with MDD. In 

spite of the limitations, the findings of this study still provide clinical and policy 

implications on medication use-related outcomes and health resource utilization among 

Medicaid enrollees with MDD.   
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NOTICE OF IRB APPROVAL AND CONDITIONS: 
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that the proposed research conforms with applicable guidelines, State and federal regulations, 
and the University of Michigan's Federalwide Assurance (FWA) with the Department of Health 

and Human Services (HHS). You must conduct this study in accordance with the description 
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re-established, except as necessary to eliminate apparent immediate hazards to research 
subjects. Should the latter occur, you must notify the IRB Office as soon as possible. 

IMPORTANT REMINDERS AND ADDITIONAL INFORMATION FOR INVESTIGATORS 

APPROVED STUDY DOCUMENTS: 
You must use any date-stamped versions of recruitment materials and informed consent 
documents available in the eResearch workspace (referenced above). Date-stamped materials 
are available in the “Currently Approved Documents” section on the “Documents” tab. 

RENEWAL/TERMINATION: 
At least two months prior to the expiration date, you should submit a continuing review 
application either to renew or terminate the study. Failure to allow sufficient time for IRB 
review may result in a lapse of approval that may also affect any funding associated with the 

study. 
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AEs/ORIOs: 
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and/or information that may have physical, psychological, social, legal, or economic impact on 
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approved research to the IRB in a timely fashion, understanding and adhering to the reporting 
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changes to the research without IRB approval of the change via an amendment submission. 
When changes are necessary to eliminate apparent immediate hazards to the subject, 
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after the action is taken. This includes all information with the potential to impact the risk or 
benefit assessments of the research. 

SUBMITTING VIA eRESEARCH: 
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eResearch workspace for this approved study (referenced above). 

http://www.med.umich.edu/irbmed/ae_orio/index.htm


 

171 

 

MORE INFORMATION: 

You can find additional information about UM’s Human Research Protection Program (HRPP) in 
the Operations Manual and other documents available at: www.research.umich.edu/hrpp. 

 

Richard Redman 

Chair, IRB HSBS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.research.umich.edu/hrpp


 

172 

 

 

 

 

Appendix 2: Data use agreement 

 



 

173 

 



 

174 

 

 
 

 

 

 

 



 

175 

 

 

 

 

REFERENCES 

 

 

1. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, 

severity, and comorbidity of 12-month DSM-IV disorders in the National 

Comorbidity Survey Replication. Arch Gen Psychiatry. Jun 2005;62(6):617-627. 

2. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime 

prevalence and age-of-onset distributions of DSM-IV disorders in the National 

Comorbidity Survey Replication. Arch Gen Psychiatry. Jun 2005;62(6):593-602. 

3. Compton WM, Conway KP, Stinson FS, Grant BF. Changes in the prevalence of 

major depression and comorbid substance use disorders in the United States 

between 1991-1992 and 2001-2002. Am J Psychiatry. Dec 2006;163(12):2141-

2147. 

4. Katon W, Schulberg H. Epidemiology of depression in primary care. Gen Hosp 

Psychiatry. Jul 1992;14(4):237-247. 

5. Wells KB, Stewart A, Hays RD, et al. The functioning and well-being of 

depressed patients. Results from the Medical Outcomes Study. JAMA. Aug 18 

1989;262(7):914-919. 

6. Kessler RC, Berglund P, Demler O, et al. The epidemiology of major depressive 

disorder: results from the National Comorbidity Survey Replication (NCS-R). 

JAMA. Jun 18 2003;289(23):3095-3105. 

7. NIMH/NIH Consensus Development Conference statement. Mood disorders: 

pharmacologic prevention of recurrences. Consensus Development Panel. Am J 

Psychiatry. Apr 1985;142(4):469-476. 

8. Greenberg PE, Kessler RC, Birnbaum HG, et al. The economic burden of 

depression in the United States: how did it change between 1990 and 2000? J Clin 

Psychiatry. Dec 2003;64(12):1465-1475. 

9. Greenberg PE, Stiglin LE, Finkelstein SN, Berndt ER. The economic burden of 

depression in 1990. J Clin Psychiatry. Nov 1993;54(11):405-418. 

10. Wang PS, Simon G, Kessler RC. The economic burden of depression and the 

cost-effectiveness of treatment. Int J Methods Psychiatr Res. 2003;12(1):22-33. 

11. Riolo SA, Nguyen TA, Greden JF, King CA. Prevalence of depression by 

race/ethnicity: findings from the National Health and Nutrition Examination 

Survey III. Am J Public Health. Jun 2005;95(6):998-1000. 

12. Williams DR, Gonzalez HM, Neighbors H, et al. Prevalence and distribution of 

major depressive disorder in African Americans, Caribbean blacks, and non-

Hispanic whites: results from the National Survey of American Life. Arch Gen 

Psychiatry. Mar 2007;64(3):305-315. 

13. Borowsky SJ, Rubenstein LV, Meredith LS, Camp P, Jackson-Triche M, Wells 

KB. Who is at risk of nondetection of mental health problems in primary care? J 

Gen Intern Med. Jun 2000;15(6):381-388. 



 

176 

 

14. Skaer TL, Sclar DA, Robison LM, Galin RS. Trends in the rate of depressive 

illness and use of antidepressant pharmacotherapy by ethnicity/race: an 

assessment of office-based visits in the United States, 1992-1997. Clin Ther. Dec 

2000;22(12):1575-1589. 

15. Crystal S, Sambamoorthi U, Walkup JT, Akincigil A. Diagnosis and treatment of 

depression in the elderly medicare population: predictors, disparities, and trends. J 

Am Geriatr Soc. Dec 2003;51(12):1718-1728. 

16. Minsky S, Vega W, Miskimen T, Gara M, Escobar J. Diagnostic patterns in 

Latino, African American, and European American psychiatric patients. Arch Gen 

Psychiatry. Jun 2003;60(6):637-644. 

17. Harman JS, Edlund MJ, Fortney JC. Disparities in the adequacy of depression 

treatment in the United States. Psychiatr Serv. Dec 2004;55(12):1379-1385. 

18. Sclar DA, Robison LM, Skaer TL. Ethnicity/race and the diagnosis of depression 

and use of antidepressants by adults in the United States. Int Clin 

Psychopharmacol. Mar 2008;23(2):106-109. 

19. Sclar DA, Robison LM, Skaer TL, Dickson WM, Kozma CM, Reeder CE. 

Antidepressant prescribing patterns: a comparison of blacks and whites in a 

medicaid population. Clin Drug Investig. 1998;16(2):135-140. 

20. Simpson SM, Krishnan LL, Kunik ME, Ruiz P. Racial disparities in diagnosis and 

treatment of depression: a literature review. Psychiatr Q. Mar 2007;78(1):3-14. 

21. Melfi CA, Croghan TW, Hanna MP, Robinson RL. Racial variation in 

antidepressant treatment in a Medicaid population. J Clin Psychiatry. Jan 

2000;61(1):16-21. 

22. Strothers HS, 3rd, Rust G, Minor P, Fresh E, Druss B, Satcher D. Disparities in 

antidepressant treatment in Medicaid elderly diagnosed with depression. J Am 

Geriatr Soc. Mar 2005;53(3):456-461. 

23. Virnig B, Huang Z, Lurie N, Musgrave D, McBean AM, Dowd B. Does Medicare 

managed care provide equal treatment for mental illness across races? Arch Gen 

Psychiatry. Feb 2004;61(2):201-205. 

24. Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain comorbidity: a 

literature review. Arch Intern Med. Nov 10 2003;163(20):2433-2445. 

25. Hasin DS, Goodwin RD, Stinson FS, Grant BF. Epidemiology of major 

depressive disorder: results from the National Epidemiologic Survey on 

Alcoholism and Related Conditions. Arch Gen Psychiatry. Oct 2005;62(10):1097-

1106. 

26. Otte C. Incomplete remission in depression: role of psychiatric and somatic 

comorbidity. Dialogues Clin Neurosci. 2008;10(4):453-460. 

27. Croft PR, Papageorgiou AC, Ferry S, Thomas E, Jayson MI, Silman AJ. 

Psychologic distress and low back pain. Evidence from a prospective study in the 

general population. Spine (Phila Pa 1976). Dec 15 1995;20(24):2731-2737. 

28. Katon W, Egan K, Miller D. Chronic pain: lifetime psychiatric diagnoses and 

family history. Am J Psychiatry. Oct 1985;142(10):1156-1160. 

29. Katon W, Hall ML, Russo J, et al. Chest pain: relationship of psychiatric illness to 

coronary arteriographic results. Am J Med. Jan 1988;84(1):1-9. 

30. Katon W, Sullivan MD. Depression and chronic medical illness. J Clin Psychiatry. 

Jun 1990;51(Suppl):3-11; discussion 12-14. 



 

177 

 

31. Kroenke K, Spitzer RL, Williams JB, et al. Physical symptoms in primary care. 

Predictors of psychiatric disorders and functional impairment. Arch Fam Med. 

Sep 1994;3(9):774-779. 

32. Leino P, Magni G. Depressive and distress symptoms as predictors of low back 

pain, neck-shoulder pain, and other musculoskeletal morbidity: a 10-year follow-

up of metal industry employees. Pain. Apr 1993;53(1):89-94. 

33. Mathew RJ, Weinman ML, Mirabi M. Physical symptoms of depression. Br J 

Psychiatry. Oct 1981;139:293-296. 

34. Walker E, Katon W, Harrop-Griffiths J, Holm L, Russo J, Hickok LR. 

Relationship of chronic pelvic pain to psychiatric diagnoses and childhood sexual 

abuse. Am J Psychiatry. Jan 1988;145(1):75-80. 

35. Sherbourne CD, Wells KB. Course of depression in patients with comorbid 

anxiety disorders. J Affect Disord. May 1997;43(3):245-250. 

36. Felker BL, Hedrick SC, Chaney EF, et al. Identifying Depressed Patients With a 

High Risk of Comorbid Anxiety in Primary Care. Prim Care Companion J Clin 

Psychiatry. Jun 2003;5(3):104-110. 

37. Dunlop BW, Davis PG. Combination Treatment With Benzodiazepines and 

SSRIs for Comorbid Anxiety and Depression: A Review. Prim Care Companion 

J Clin Psychiatry. 2008;10(3):222-228. 

38. Gaynes BN, Magruder KM, Burns BJ, Wagner HR, Yarnall KS, Broadhead WE. 

Does a coexisting anxiety disorder predict persistence of depressive illness in 

primary care patients with major depression? Gen Hosp Psychiatry. May-Jun 

1999;21(3):158-167. 

39. Fava M, Uebelacker LA, Alpert JE, Nierenberg AA, Pava JA, Rosenbaum JF. 

Major depressive subtypes and treatment response. Biol Psychiatry. Oct 1 

1997;42(7):568-576. 

40. Clayton PJ, Grove WM, Coryell W, Keller M, Hirschfeld R, Fawcett J. Follow-up 

and family study of anxious depression. Am J Psychiatry. Nov 

1991;148(11):1512-1517. 

41. Bair MJ, Robinson RL, Eckert GJ, Stang PE, Croghan TW, Kroenke K. Impact of 

pain on depression treatment response in primary care. Psychosom Med. Jan-Feb 

2004;66(1):17-22. 

42. Bao Y, Sturm R, Croghan TW. A national study of the effect of chronic pain on 

the use of health care by depressed persons. Psychiatr Serv. May 2003;54(5):693-

697. 

43. Emptage NP, Sturm R, Robinson RL. Depression and comorbid pain as predictors 

of disability, employment, insurance status, and health care costs. Psychiatr Serv. 

Apr 2005;56(4):468-474. 

44. Arnow BA, Blasey CM, Lee J, et al. Relationships among depression, chronic 

pain, chronic disabling pain, and medical costs. Psychiatr Serv. Mar 

2009;60(3):344-350. 

45. Wilson DR, Widmer RB, Cadoret RJ, Judiesch K. Somatic symptoms. A major 

feature of depression in a family practice. J Affect Disord. Aug 1983;5(3):199-207. 

46. Mann JJ. The medical management of depression. N Engl J Med. Oct 27 

2005;353(17):1819-1834. 



 

178 

 

47. Olfson M, Marcus SC. National patterns in antidepressant medication treatment. 

Arch Gen Psychiatry. Aug 2009;66(8):848-856. 

48. Melfi CA, Chawla AJ, Croghan TW, Hanna MP, Kennedy S, Sredl K. The effects 

of adherence to antidepressant treatment guidelines on relapse and recurrence of 

depression. Arch Gen Psychiatry. Dec 1998;55(12):1128-1132. 

49. Sood N, Treglia M, Obenchain RL, Dulisse B, Melfi CA, Croghan TW. 

Determinants of antidepressant treatment outcome. Am J Manag Care. Dec 

2000;6(12):1327-1336. 

50. Lin EH, Von Korff M, Katon W, et al. The role of the primary care physician in 

patients' adherence to antidepressant therapy. Med Care. Jan 1995;33(1):67-74. 

51. Cramer JA, Rosenheck R. Compliance with medication regimens for mental and 

physical disorders. Psychiatr Serv. Feb 1998;49(2):196-201. 

52. ten Doesschate MC, Bockting CL, Schene AH. Adherence to continuation and 

maintenance antidepressant use in recurrent depression. J Affect Disord. May 

2009;115(1-2):167-170. 

53. Delgado PL. Approaches to the enhancement of patient adherence to 

antidepressant medication treatment. J Clin Psychiatry. 2000;61 Suppl 2:6-9. 

54. Keller MB, Hirschfeld RM, Demyttenaere K, Baldwin DS. Optimizing outcomes 

in depression: focus on antidepressant compliance. Int Clin Psychopharmacol. 

Nov 2002;17(6):265-271. 

55. National Institute of Mental Health. Depression. Bethesda, MD: National Institute 

of Mental Health;2008. 

56. Ormel J, VonKorff M, Ustun TB, Pini S, Korten A, Oldehinkel T. Common 

mental disorders and disability across cultures. Results from the WHO 

Collaborative Study on Psychological Problems in General Health Care. JAMA. 

Dec 14 1994;272(22):1741-1748. 

57. Anderson IM, Ferrier IN, Baldwin RC, et al. Evidence-based guidelines for 

treating depressive disorders with antidepressants: a revision of the 2000 British 

Association for Psychopharmacology guidelines. J Psychopharmacol. Jun 

2008;22(4):343-396. 

58. Waraich P, Goldner EM, Somers JM, Hsu L. Prevalence and incidence studies of 

mood disorders: a systematic review of the literature. Can J Psychiatry. Feb 

2004;49(2):124-138. 

59. Andersen RM. National health surveys and the behavioral model of health 

services use. Med Care. Jul 2008;46(7):647-653. 

60. Seedat S, Scott KM, Angermeyer MC, et al. Cross-national associations between 

gender and mental disorders in the World Health Organization World Mental 

Health Surveys. Arch Gen Psychiatry. Jul 2009;66(7):785-795. 

61. Olfson M, Shea S, Feder A, et al. Prevalence of anxiety, depression, and 

substance use disorders in an urban general medicine practice. Arch Fam Med. 

Sep-Oct 2000;9(9):876-883. 

62. Judd LL. The clinical course of unipolar major depressive disorders. Arch Gen 

Psychiatry. Nov 1997;54(11):989-991. 

63. Young AS, Klap R, Sherbourne CD, Wells KB. The quality of care for depressive 

and anxiety disorders in the United States. Arch Gen Psychiatry. Jan 

2001;58(1):55-61. 



 

179 

 

64. Chen Y, Kelton CM, Jing Y, Guo JJ, Li X, Patel NC. Utilization, price, and 

spending trends for antidepressants in the US Medicaid Program. Res Social Adm 

Pharm. Sep 2008;4(3):244-257. 

65. Stiles PG, Boothroyd RA, Dhont K, Beiler PF, Green AE. Adherence to practice 

guidelines, clinical outcomes, and costs among Medicaid enrollees with severe 

mental illnesses. Eval Health Prof. Mar 2009;32(1):69-89. 

66. Carnahan RM, Lund BC, Chrischilles EA, Perry PJ. Consistency of antidepressant 

and chronic nonpsychiatric medication use in a high-risk clinical population. Res 

Social Adm Pharm. Dec 2008;4(4):367-374. 

67. Kahn LS, Fox CH, McIntyre RS, Tumiel-Berhalter L, Berdine DE, Lyle H. 

Assessing the prevalence of depression among individuals with diabetes in a 

Medicaid managed-care program. Int J Psychiatry Med. 2008;38(1):13-29. 

68. Karasu TB, Gelenberg A, Merriam A, Wang P. Treatment of Patients With Major 

Depressive Disorder, Second Edition. 2000; 

2:http://www.psychiatryonline.com/pracGuide/loadGuidelinePdf.aspx?file=MDD

2e_Inactivated_04-16-09. Accessed October 31, 2009. 

69. Greist J, McNamara RK, Mallinckrodt CH, Rayamajhi JN, Raskin J. Incidence 

and duration of antidepressant-induced nausea: duloxetine compared with 

paroxetine and fluoxetine. Clin Ther. Sep 2004;26(9):1446-1455. 

70. Demyttenaere K, Albert A, Mesters P, Dewe W, De Bruyckere K, Sangeleer M. 

What happens with adverse events during 6 months of treatment with selective 

serotonin reuptake inhibitors? J Clin Psychiatry. Jul 2005;66(7):859-863. 

71. Bryant SG, Fisher S, Kluge RM. Long-term versus short-term amitriptyline side 

effects as measured by a postmarketing surveillance system. J Clin 

Psychopharmacol. Apr 1987;7(2):78-82. 

72. Belsher G, Costello CG. Relapse after recovery from unipolar depression: a 

critical review. Psychol Bull. Jul 1988;104(1):84-96. 

73. Geddes JR, Carney SM, Davies C, et al. Relapse prevention with antidepressant 

drug treatment in depressive disorders: a systematic review. Lancet. Feb 22 

2003;361(9358):653-661. 

74. Koran LM, Gelenberg AJ, Kornstein SG, et al. Sertraline versus imipramine to 

prevent relapse in chronic depression. J Affect Disord. Jun 2001;65(1):27-36. 

75. Lepine JP, Caillard V, Bisserbe JC, Troy S, Hotton JM, Boyer P. A randomized, 

placebo-controlled trial of sertraline for prophylactic treatment of highly recurrent 

major depressive disorder. Am J Psychiatry. May 2004;161(5):836-842. 

76. Simon JS, Aguiar LM, Kunz NR, Lei D. Extended-release venlafaxine in relapse 

prevention for patients with major depressive disorder. J Psychiatr Res. May-Jun 

2004;38(3):249-257. 

77. Thase ME, Nierenberg AA, Keller MB, Panagides J. Efficacy of mirtazapine for 

prevention of depressive relapse: a placebo-controlled double-blind trial of 

recently remitted high-risk patients. J Clin Psychiatry. Oct 2001;62(10):782-788. 

78. Mayo Clinic. Selective serotonin reuptake inhibitors (SSRIs). 2008; 

http://www.mayoclinic.com/health/ssris/MH00066. Accessed November 2, 2009. 

79. Olfson M, Marcus SC, Druss B, Elinson L, Tanielian T, Pincus HA. National 

trends in the outpatient treatment of depression. JAMA. Jan 9 2002;287(2):203-

209. 



 

180 

 

80. Mayo Clinic. Serotonin and norepinephrine reuptake inhibitors (SNRIs). 2008; 

http://www.mayoclinic.com/health/antidepressants/MH00067. Accessed 

November 2, 2009. 

81. Mayo Clinic. Tricyclic antidepressants (TCAs). 2008; 

http://www.mayoclinic.com/health/antidepressants/MH00071. Accessed 

November 2, 2009. 

82. Anderson IM. Selective serotonin reuptake inhibitors versus tricyclic 

antidepressants: a meta-analysis of efficacy and tolerability. J Affect Disord. Apr 

2000;58(1):19-36. 

83. Masand PS. Tolerability and adherence issues in antidepressant therapy. Clin Ther. 

Aug 2003;25(8):2289-2304. 

84. Anderson IM. Meta-analytical studies on new antidepressants. Br Med Bull. 

2001;57:161-178. 

85. Ammassari A, Trotta MP, Murri R, et al. Correlates and predictors of adherence 

to highly active antiretroviral therapy: overview of published literature. J Acquir 

Immune Defic Syndr. Dec 15 2002;31 Suppl 3:S123-127. 

86. Stilley CS, Sereika S, Muldoon MF, Ryan CM, Dunbar-Jacob J. Psychological 

and cognitive function: predictors of adherence with cholesterol lowering 

treatment. Ann Behav Med. Apr 2004;27(2):117-124. 

87. van Servellen G, Chang B, Garcia L, Lombardi E. Individual and system level 

factors associated with treatment nonadherence in human immunodeficiency 

virus-infected men and women. AIDS Patient Care STDS. Jun 2002;16(6):269-

281. 

88. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med. Aug 4 

2005;353(5):487-497. 

89. World Health Organization. Adherence to long-term therapies: evidence for 

action. Geneva: World Health Organization;2003. 

90. Bull SA, Hu XH, Hunkeler EM, et al. Discontinuation of use and switching of 

antidepressants: influence of patient-physician communication. JAMA. Sep 18 

2002;288(11):1403-1409. 

91. Moride Y, Du Fort GG, Monette J, et al. Suboptimal duration of antidepressant 

treatments in the older ambulatory population of Quebec: association with 

selected physician characteristics. J Am Geriatr Soc. Aug 2002;50(8):1365-1371. 

92. Docherty JP. Barriers to the diagnosis of depression in primary care. J Clin 

Psychiatry. 1997;58 Suppl 1:5-10. 

93. Bull SA, Hunkeler EM, Lee JY, et al. Discontinuing or switching selective 

serotonin-reuptake inhibitors. Ann Pharmacother. Apr 2002;36(4):578-584. 

94. de Klerk E. Patient compliance with enteric-coated weekly fluoxetine during 

continuation treatment of major depressive disorder. J Clin Psychiatry. 2001;62 

Suppl 22:43-47. 

95. Golden RN, Nemeroff CB, McSorley P, Pitts CD, Dube EM. Efficacy and 

tolerability of controlled-release and immediate-release paroxetine in the 

treatment of depression. J Clin Psychiatry. Jul 2002;63(7):577-584. 

96. Gorman JM. Comorbid depression and anxiety spectrum disorders. Depress 

Anxiety. 1996;4(4):160-168. 



 

181 

 

97. Ellis C, Zhao Y, Egede LE. Racial/ethnic differences in stroke mortality in 

veterans. Ethn Dis. Spring 2009;19(2):161-165. 

98. LaVeist TA, Thorpe RJ, Jr., Galarraga JE, Bower KM, Gary-Webb TL. 

Environmental and socio-economic factors as contributors to racial disparities in 

diabetes prevalence. J Gen Intern Med. Oct 2009;24(10):1144-1148. 

99. Levine DA, Allison JJ, Cherrington A, Richman J, Scarinci IC, Houston TK. 

Disparities in self-monitoring of blood glucose among low-income ethnic 

minority populations with diabetes, United States. Ethn Dis. Spring 

2009;19(2):97-103. 

100. Pathak EB, Sloan MA. Recent racial/ethnic disparities in stroke hospitalizations 

and outcomes for young adults in Florida, 2001-2006. Neuroepidemiology. 

2009;32(4):302-311. 

101. McGee D, Cooper R, Liao Y, Durazo-Arvizu R. Patterns of comorbidity and 

mortality risk in blacks and whites. Ann Epidemiol. Sep 1996;6(5):381-385. 

102. Berkman LF, Blumenthal J, Burg M, et al. Effects of treating depression and low 

perceived social support on clinical events after myocardial infarction: the 

Enhancing Recovery in Coronary Heart Disease Patients (ENRICHD) 

Randomized Trial. JAMA. Jun 18 2003;289(23):3106-3116. 

103. Schneiderman N, Saab PG, Catellier DJ, et al. Psychosocial treatment within sex 

by ethnicity subgroups in the Enhancing Recovery in Coronary Heart Disease 

clinical trial. Psychosom Med. Jul-Aug 2004;66(4):475-483. 

104. West DW, Satariano WA, Ragland DR, Hiatt RA. Comorbidity and breast cancer 

survival: a comparison between black and white women. Ann Epidemiol. Sep 

1996;6(5):413-419. 

105. Andersen R, Newman JF. Societal and individual determinants of medical care 

utilization in the United States. Milbank Mem Fund Q Health Soc. Winter 

1973;51(1):95-124. 

106. Andersen RM. Revisiting the behavioral model and access to medical care: does it 

matter? J Health Soc Behav. Mar 1995;36(1):1-10. 

107. Aday LA, Andersen R. A framework for the study of access to medical care. 

Health Serv Res. Fall 1974;9(3):208-220. 

108. Andersen RM, Davidson PL. IMPROVING ACCESS TO CARE IN AMERICA. 

In: Andersen RM, Rice TH, Kominski GF, eds. CHANGE THE U.S. HEALTH 

CARE SYSTEM: Key Issues in Health Services Policy and Management. San 

Francisco: Jossey-Bass; 2007:3-32. 

109. Rosenstock IM. Why people use health services. Milbank Mem Fund Q. Jul 

1966;44(3):Suppl:94-127. 

110. Janz NK, Becker MH. The Health Belief Model: a decade later. Health Educ Q. 

Spring 1984;11(1):1-47. 

111. Rosenstock IM. Patients' compliance with health regimens. JAMA. Oct 27 

1975;234(4):402-403. 

112. Becker MH, Maiman LA. Sociobehavioral determinants of compliance with 

health and medical care recommendations. Med Care. Jan 1975;13(1):10-24. 

113. Heinzelmann F. Factors in prophylaxis behavior in treating rheumatic fever: an 

exploratory study. J Health Hum Behav. 1962;3:73-81. 



 

182 

 

114. Francis V, Korsch BM, Morris MJ. Gaps in doctor-patient communication. 

Patients' response to medical advice. N Engl J Med. Mar 6 1969;280(10):535-540. 

115. Korsch BM, Gozzi EK, Francis V. Gaps in doctor-patient communication. 1. 

Doctor-patient interaction and patient satisfaction. Pediatrics. Nov 

1968;42(5):855-871. 

116. Becker MH, Drachman RH, Kirscht JP. Predicting mothers' compliance with 

pediatric medical regimens. J Pediatr. Oct 1972;81(4):843-854. 

117. Parkes CM, Brown GW, Monck EM. The general practitioner and the 

schizophrenic patient. Br Med J. Apr 7 1962;1(5283):972-976. 

118. Willcox DR, Gillan R, Hare EH. Do psyhiatric out-patients take their drugs? Br 

Med J. Oct 2 1965;2(5465):790-792. 

119. Mobley LR, Kuo TM, Clayton LJ, Evans WD. Mammography facilities are 

accessible, so why is utilization so low? Cancer Causes Control. Aug 

2009;20(6):1017-1028. 

120. THOMSON REUTERS. MARKETSCAN
®

 USER GUIDE: Multi-State Medicaid 

Database. Ann Arbor, MI2007. 

121. Cramer JA, Roy A, Burrell A, et al. Medication compliance and persistence: 

terminology and definitions. Value Health. Jan-Feb 2008;11(1):44-47. 

122. Balkrishnan R. The importance of medication adherence in improving chronic-

disease related outcomes: what we know and what we need to further know. Med 

Care. Jun 2005;43(6):517-520. 

123. Karve S, Cleves MA, Helm M, Hudson TJ, West DS, Martin BC. An empirical 

basis for standardizing adherence measures derived from administrative claims 

data among diabetic patients. Med Care. Nov 2008;46(11):1125-1133. 

124. Hess LM, Raebel MA, Conner DA, Malone DC. Measurement of adherence in 

pharmacy administrative databases: a proposal for standard definitions and 

preferred measures. Ann Pharmacother. Jul-Aug 2006;40(7-8):1280-1288. 

125. Vanderpoel DR, Hussein MA, Watson-Heidari T, Perry A. Adherence to a fixed-

dose combination of rosiglitazone maleate/metformin hydrochloride in subjects 

with type 2 diabetes mellitus: a retrospective database analysis. Clin Ther. Dec 

2004;26(12):2066-2075. 

126. Farmer KC. Methods for measuring and monitoring medication regimen 

adherence in clinical trials and clinical practice. Clin Ther. Jun 1999;21(6):1074-

1090; discussion 1073. 

127. Karve S, Cleves MA, Helm M, Hudson TJ, West DS, Martin BC. Good and poor 

adherence: optimal cut-point for adherence measures using administrative claims 

data. Curr Med Res Opin. Sep 2009;25(9):2303-2310. 

128. Linden M, Gothe H, Dittmann RW, Schaaf B. Early termination of antidepressant 

drug treatment. J Clin Psychopharmacol. Oct 2000;20(5):523-530. 

129. Mullins CD, Shaya FT, Meng F, Wang J, Bron MS. Comparison of first refill 

rates among users of sertraline, paroxetine, and citalopram. Clin Ther. Feb 

2006;28(2):297-305; discussion 296. 

130. Mullins CD, Shaya FT, Meng F, Wang J, Harrison D. Persistence, switching, and 

discontinuation rates among patients receiving sertraline, paroxetine, and 

citalopram. Pharmacotherapy. May 2005;25(5):660-667. 



 

183 

 

131. Weiden PJ, Kozma C, Grogg A, Locklear J. Partial compliance and risk of 

rehospitalization among California Medicaid patients with schizophrenia. 

Psychiatr Serv. Aug 2004;55(8):886-891. 

132. Marciniak MD, Lage MJ, Dunayevich E, et al. The cost of treating anxiety: the 

medical and demographic correlates that impact total medical costs. Depress 

Anxiety. 2005;21(4):178-184. 

133. Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity measures for use 

with administrative data. Med Care. Jan 1998;36(1):8-27. 

134. HCUP Comorbidity Software. Healthcare Cost and Utilization Project (HCUP). 

2009; http://www.hcup-us.ahrq.gov/toolssoftware/comorbidity/comorbidity.jsp, 

2010. 

135. D'Agostino AN. An omnibus test of normality for moderate and large size 

samples Biometrika. 1971;58:341-348. 

136. Duan N. Smearing Estimate: A Nonparametric Retransformation Method. Journal 

of the American Statistical Association. 1983;78(383):605-610  

137. Manning WG. The logged dependent variable, heteroscedasticity, and the 

retransformation problem. J Health Econ. Jun 1998;17(3):283-295. 

138. Breusch T, Pagan A. A Simple Test for Heteroscedasticity and Random 

Coefficient Variation. Econometrica. 1979;47:1287-1294. 

139. Seeger JD, Williams PL, Walker AM. An application of propensity score 

matching using claims data. Pharmacoepidemiol Drug Saf. Jul 2005;14(7):465-

476. 

140. Parsons L. Using SAS® Software to Perform a Case-Control Match on Propensity 

Score in an Observational Study2000. 

141. Parsons L. Reducing Bias in a Propensity Score Matched-Pair Sample Using 

Greedy Matching Techniques2001. 

142. Kleinbaum DG, Kupper LL, Muller KE, Nizam A. Applied Regression Analysis 

and Other Multivariable Methods. Pacific Grove, CA: Brooks/Cole Publishing 

Company; 1998. 

143. Gujarati DN. BASIC ECONOMETRICS. Forth ed. New York, NY: McGraw-

Hill/Irwin; 2003. 

144. Pagano M, KGauvreau K. PRINCIPLES OF BIOSTATISTICS. Second ed. Pacific 

Grove, CA: Duxbury Thomson Learning; 2000. 

145. SAS Institute Inc. SAS/STAT 9.1 User's Guide. Cary, NC: SAS Institute Inc;2004. 

146. Stata Statistical Software: Release 11 [computer program]. College Station, TX: 

Stata Corp LP; 2009. 

147. Cooper LA, Gonzales JJ, Gallo JJ, et al. The acceptability of treatment for 

depression among African-American, Hispanic, and white primary care patients. 

Med Care. Apr 2003;41(4):479-489. 

148. Han E, Liu GG. Racial disparities in prescription drug use for mental illness 

among population in US. J Ment Health Policy Econ. Sep 2005;8(3):131-143. 

149. Hazlett-Stevens H, Craske MG, Roy-Byrne PP, Sherbourne CD, Stein MB, 

Bystritsky A. Predictors of willingness to consider medication and psychosocial 

treatment for panic disorder in primary care patients. Gen Hosp Psychiatry. Sep-

Oct 2002;24(5):316-321. 



 

184 

 

150. Hansen RA, Dusetzina SB, Dominik RC, Gaynes BN. Prescription refill records 

as a screening tool to identify antidepressant non-adherence. Pharmacoepidemiol 

Drug Saf. Jan 2010;19(1):33-37. 

151. Olfson M, Marcus SC, Tedeschi M, Wan GJ. Continuity of antidepressant 

treatment for adults with depression in the United States. Am J Psychiatry. Jan 

2006;163(1):101-108. 

152. Stein MB, Cantrell CR, Sokol MC, Eaddy MT, Shah MB. Antidepressant 

adherence and medical resource use among managed care patients with anxiety 

disorders. Psychiatr Serv. May 2006;57(5):673-680. 

153. Alegria M, Chatterji P, Wells K, et al. Disparity in depression treatment among 

racial and ethnic minority populations in the United States. Psychiatr Serv. Nov 

2008;59(11):1264-1272. 

154. Grunebaum MF, Oquendo MA, Manly JJ. Depressive symptoms and 

antidepressant use in a random community sample of ethnically diverse, urban 

elder persons. J Affect Disord. Jan 2008;105(1-3):273-277. 

155. Miranda J, Cooper LA. Disparities in care for depression among primary care 

patients. J Gen Intern Med. Feb 2004;19(2):120-126. 

156. Cooper-Patrick L, Powe NR, Jenckes MW, Gonzales JJ, Levine DM, Ford DE. 

Identification of patient attitudes and preferences regarding treatment of 

depression. J Gen Intern Med. Jul 1997;12(7):431-438. 

157. McGuire TG, Miranda J. New evidence regarding racial and ethnic disparities in 

mental health: policy implications. Health Aff (Millwood). Mar-Apr 

2008;27(2):393-403. 

158. Brown C, Battista DR, Bruehlman R, Sereika SS, Thase ME, Dunbar-Jacob J. 

Beliefs about antidepressant medications in primary care patients: relationship to 

self-reported adherence. Med Care. Dec 2005;43(12):1203-1207. 

159. Russell J, Kazantzis N. Medication beliefs and adherence to antidepressants in 

primary care. N Z Med J. Nov 28 2008;121(1286):14-20. 

160. Breslau J, Kendler KS, Su M, Gaxiola-Aguilar S, Kessler RC. Lifetime risk and 

persistence of psychiatric disorders across ethnic groups in the United States. 

Psychol Med. Mar 2005;35(3):317-327. 

161. Himle JA, Baser RE, Taylor RJ, Campbell RD, Jackson JS. Anxiety disorders 

among African Americans, blacks of Caribbean descent, and non-Hispanic whites 

in the United States. J Anxiety Disord. Jun 2009;23(5):578-590. 

162. Chan D, Cheadle AD, Reiber G, Unutzer J, Chaney EF. Health care utilization 

and its costs for depressed veterans with and without comorbid PTSD symptoms. 

Psychiatr Serv. Dec 2009;60(12):1612-1617. 

163. McLaughlin TP, Khandker RK, Kruzikas DT, Tummala R. Overlap of anxiety 

and depression in a managed care population: Prevalence and association with 

resource utilization. J Clin Psychiatry. Aug 2006;67(8):1187-1193. 

164. Bailey RK, Blackmon HL, Stevens FL. Major depressive disorder in the African 

American population: meeting the challenges of stigma, misdiagnosis, and 

treatment disparities. J Natl Med Assoc. Nov 2009;101(11):1084-1089. 

 

 

 


