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EXECUTIVE SUMMARY 
Major Depressive Disorder (MDD) is the third leading cause of death in the US and has long-term 

negative impact on adolescents such as failure at school, substance abuse, and adult depression 

[1-4]. It affects approximately 8% of adolescents every year [5, 6].  Early identification and receipt 

of quality treatment are paramount for prognosis. However, 50% of pediatric MDD patients are 

not identified before they reach adulthood, and most children and adolescents with MDD do not 

receive treatment [7-9]. Racial/ethnic disparity in access to mental health care has been well-

documented [10-12]. Studies using both national and regional samples found that white children 

were at least two times more likely to receive needed mental health services (including specialty 

care), and 35-85% more likely to receive a prescription compared to minorities [13-17].  The 

literature also suggested that minority children and adolescents were less likely to receive 

adequate mental health treatment than their white counterparts. In a randomized control trial 

of Cognitive Behavioral Therapy (CBT), only 72% of the 111 adolescents continued treatment for 

12 weeks [15]. Among children and adolescents receiving pharmacotherapy, more than 60% 

discontinued antidepressant medication before reaching 12 weeks,[7-9] and only 15% had a 

follow-up visit during the first three months of the antidepressant treatment [10].   

Research attention has gradually shifted towards understanding how racial/ethnic disparities 

emerge in structure and process of care. An earlier study reported that not having a usual source 

of care explained a significant portion of disparity [18].  Another study using an adult sample 

reported that the type of provider who first identified cancer patients determined the course of 
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care and the subsequent treatment patients received [19]. Primary Care Providers (PCP), Social 

Workers/Psychologists (SWP) and Psychiatrists (PSY) are the health care providers who primarily 

identify and treat MDD in children and adolescents.  It remains unknown whether the type of 

provider who identifies youth with MDD has any impact on the subsequent care steps and 

whether it contributes to the racial and ethnic disparities in receiving adequate quality of MDD 

care.  Therefore, we aimed to investigate the racial/ethnic disparity in access and quality of MDD 

treatment and how access to certain type of provider impacts this disparity.  Specifically, the 

objectives for each manuscript were: 

MANUSCRIPT I)  

1) To characterize the cascade of the delivery steps children and adolescents went through 

from a new MDD diagnosis to the treatment initiation; and 

2) To examine whether the racial and ethnic disparities in receiving follow up care and 

MDD treatment could be explained by the type of provider who first identified the MDD 

cases.  

MANUSCRIPT II) 

1) To quantify the racial disparity in quality of pediatric MDD treatment; and 

2) To examine the contribution of mental health specialist access to the disparities.   

Hispanics and Blacks were less likely to receive any MDD treatment as compared to Whites (OR: 

0.80, 95%CI: 0.70-0.90, and 0.81, 0.70-0.90, respectively).  Patients identified by PCPs [PCP-

OR(95%CI):0.54 (0.4-0.7)] and SWP [PCP-OR(95%CI):0.17 (0.1-0.2)] were less likely to receive 

treatment compared to PSY-identified patients. However, identifying provider did not have an 
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impact on racial/ethnic disparity of receiving any MDD treatment. In contrast, disparity in 

receiving psycho-pharmacotherapy is affected by the type of identifying provider. Hispanics were 

less likely to receive prescription treatment than Whites when identified by PCP (OR: 0.53, 95%CI: 

0.40-0.80) or SWP (OR: 0.73, 95%CI: 0.60-0.80). The same disparity was not found in PSY 

identified youth.  

Similar to access to treatment, there was also racial/ethnic disparity in receipt of quality 

treatment.  Hispanics and Blacks were less likely to receive adequate treatment as compared to 

Whites (OR: 0.67, 95%CI: 0.60-0.80, and 0.66, 95%CI: 0.60-0.80), but adequate monitoring was 

not statistically significantly different between racial/ethnic groups. Although type of 

identification of provider did not impact the racial/ethnic disparity in treatment completion, it 

was associated with improved medication related monitoring.  Youth identified by PCP were 39% 

less likely to receive adequate monitoring compared to PSY identified patients [OR (95%CI): 0.61 

(0.5-0.8)]. 

This study is the first that reports the positive association between access to child and adolescent 

psychiatrists and the access to pediatric MDD treatment.  Although improved access to mental 

health specialists did not prevent racial/ethnic disparities in access and completion of treatment, 

it improved the overall treated rates, and was found to be associated with reduction in 

racial/ethnic disparities in accessing and monitoring of psycho-pharmacotherapy. 
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MANUSCRIPT 1 
 

RACIAL AND ETHNIC DISPARITIES IN ACCESS TO DEPRESSION TREATMENT FOR ADOLESCENTS IN THE 
INITIAL CONTACT FOR MAJOR DEPRESSIVE DISORDER BY PROVIDER TYPES 

Abstract: 

Background: Approximately 7.5-8.2% of adolescents are affected by Major Depressive Disorder 

(MDD) every year. Although early identification and treatment are paramount for prognosis, 

racial and ethnic minorities still face challenges in access to mental healthcare. Type of provider 

with initial contact was previously found to be a critical determinant of care.  Therefore, our 

objective was to understand the cascade of MDD care delivery steps in children and adolescents, 

and examine whether racial/ethnic disparities in access to MDD treatment could be explained by 

the specialty of provider who initially diagnosed the patient. 

Method: This retrospective cohort study utilized 2005–2007 Medicaid Analytic eXtract (MAX) 

data from Texas. The study sample included adolescents (aged 10–20 years) who had received at 

least two MDD diagnoses, with a total of 13 months of continuous eligibility that includes 6 

months before index diagnosis,  the month of index diagnosis and 6 months after the index 

diagnosis.  Disparity in likelihood of receiving treatment, and access to mental health specialists 

[psychiatrist (PSY) and social worker/psychologist (SWP)] were examined across race/ethnic 

groups (e.g., White, Black, Hispanic). A random effect general linear multi-level model (MLM) was 

used to assess the association between the receipt of treatment (dependent variable) and 

racial/ethnic groups, types of identifying providers (main independent variables), and the 

interaction of the two. Models were adjusted by patients’ age and gender, Medicaid eligibility 
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category (foster children or not), type of Medicaid insurance coverage (fee for service or not), 

and any hospitalization as well as chronic comorbid conditions before the index diagnosis.    

Results: The final cohort consisted of 13,234 new pediatric MDD cases. Approximately 61% were 

identified by SWP, 33% by PSY (PSY-I) and 6% by PCP (PCP-I).  The largest racial/ethnic group was 

Hispanic (53%), followed by White (27%) and Black (16%). Adjusted multilevel analysis revealed 

that Hispanics [OR(95%CI):0.80 (0.7-0.9)] and Blacks [OR(95%CI):0.81 (0.7-0.9)] were 20% less 

likely to receive MDD treatment . Patients identified by PCPs [PCP-OR(95%CI):0.54 (0.4-0.7)] and 

SWP [PCP-OR(95%CI):0.17 (0.1-0.2)] were less likely to receive treatment compared to PSY-I 

patients. However, no interaction effect was found between racial/ethnic groups and identifying 

physicians in predicting the likelihood of receiving any MDD treatment (β(p value): 

PCP*Hispanics=-0.44(0.13); PCP*Blacks:-0.16(0.71), SWP*Hispanics:-0.12(0.43), 

SWP*Blacks:0.0001(0.99)). Reduced racial/ethnic disparity was only observed in accessing 

psycho-pharmacotherapy when patients were identified by psychiatrists. Identifying provider has 

a different impact in racial/ethnic disparity for receipt of psycho-pharmacotherapy. Hispanics 

were 47% less likely to receive psychotropic prescription than Whites among PCP-I [OR 

(95%CI):0.53 (0.4-0.8)], and 27% less likely among SWP-I [OR (95%CI):0.73 (0.6-0.8)].  However, 

a similar racial disparity was not observed among PSY-I [OR (95%CI):0.87 (0.7-1.1)].  

Conclusion: Our findings suggest that while improved access to mental health specialists may 

improve the likelihood of patients getting treated, it does not affect the magnitude of racial 

ethnic disparity in access to overall MDD treatment.  Improved access to mental health specialists 

is only associated with reduced racial/ethnic disparity in accessing psycho-pharmacotherapy. 
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Introduction 
      Approximately 7.5-8.2% of adolescents are affected by Major Depressive Disorder (MDD) 

every year [1, 2].  MDD is the third leading cause of death and has long-term negative impact on 

adolescents such as failure at school, substance abuse, and adult depression [3-6]. Psychological 

treatment, namely Cognitive Behavioral Therapy (CBT) or Interpersonal Psychotherapy (IPT), 

and/or medication therapy are used for the treatment of major depressive disorder. For mild 

depression, psychological treatment alone might be sufficient. The American Academy of Child 

and Adolescent Psychiatry (AACAP) recommends inclusion of antidepressant medication for 

treatment of moderate to severe depression [7]. The goal of treatment is first to observe 

remission, and then to prevent relapse and recurrence.  

     Early identification and treatment are paramount in prognosis [8, 9] and impact the economic 

burden associated with MDD [10]. If left untreated, MDD is one of the most influential risk factors 

for suicide and self-harm in adolescents [3, 4]. Untreated MDD has also been associated with 

increased risk of family problems, failure at school, substance abuse, obesity and adult 

depression later in adolescent’s life [5],[6]. However, 50% of pediatric MDD patients are not 

identified before they reach adulthood and most children, and adolescents with MDD do not 

receive treatment [9, 11, 12].  

     Disparities in health care is defined as differences experienced by a group of people compared 

to another due to  certain social conditions and demographic attributes rather than health care 

needs or preferences [13]. Racial/ethnic disparity in access to mental health care, including the 

treatment for MDD, has been well-documented [14-16]. Studies using both national and regional 

samples found that White children were at least two times more likely to receive needed mental 
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health services (including specialty care), and 35-85% more likely to receive a prescription 

compared to minorities [17-21].  For the treatment of depression, the magnitude of the racial 

and ethnic utilization gap in antidepressant utilization varies according to the study samples. An 

analysis on the 2004-2008 National Survey on Drug Use and Health data reported that the 

antidepressant medication utilization rate in African American and Hispanic adolescents were 

11.2% and 13.2% lower than Whites, respectively [22].   In another study using a Medicaid sample 

aged 5-18, Hispanics were 58% less likely to receive an antidepressant or psychiatrist visit for 

their newly diagnosed MDD [23].  Moreover,  an earlier study which examined 2 geographically 

distinct Medicaid and 1 commercial insurance claims data reported that White children aged 2-

19 had more than twice the likelihood of receiving antidepressant medication treatment 

compared to their Black counterparts [24]. Even among patients with severe MDD, Blacks and 

Hispanics had significantly lower odds of receiving mental health service compared to Whites, 

according to a study using data from National Epidemiological Survey on Alcohol and Related 

Condition[25]. The racial/ethnic disparities in access to MDD treatment can lead to a more 

severe, persistent and disabling disease course in minority groups compared to White patients 

[26-28]. 

       A number of factors identified by previous research were likely to contribute to disparities. 

Earlier attempts to explain disparities in access to health care faced by racial/ethnic minorities 

often focus on social economic factors such as poverty, insurance coverage, local area 

demographics and parents’ education [29-33].  It has also been reported that the stigma related 

to mental disorders in minority groups can be a barrier in access to treatment [34]. To date, 

research attention has gradually shifted towards understanding how racial/ethnic disparities 
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emerge in structure and process of care. An earlier study reported that not having a usual source 

of care explained a significant portion of disparity [29]. Another study using an adult sample 

reported that the type of provider who first identified cancer patients determines the course of 

care and the subsequent treatment patients received [35]. It remains unknown whether the type 

of provider who screens and identifies youth with MDD has any impact on the subsequent care 

steps and whether it contributes to the racial and ethnic disparities in receiving MDD treatment. 

Donabedian framework identified the structure and process as two mutable components in 

provision of quality care [36]. Impact of initial contact on pathway to care is also paramount to 

evaluate the structure and process component for racial/ethnic disparity in MDD care.   

        Child psychiatrists are physicians who specialize in diagnosis and treatment of behavioral 

disorders in children and adolescents. Therefore, they are in a position to strategically plan the 

care steps, starting from correctly identifying pediatric MDD patients, and then implementing 

treatment according to each specific case [37]. However, access to psychiatrists, especially for 

minority groups, can be problematic, primarily due to a severe shortage of the work force [11, 

38, 39]. For Medicaid insured children, the shortage is even greater, given that many psychiatrists 

do not accept public health insurance (especially Medicaid) due to a relatively lower 

reimbursement rate [9]. 

      In addition to child psychiatrists (PSYs), primary care physicians (PCPs), and social workers and 

psychologists (SWPs) are also frequently involved in MDD case identification and treatment 

initiation.  The important role of these providers in screening and treating pediatric mental 

disorders, especially PCPs, has been increasingly recognized in recent years [40-43]. It was found 
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that children and adolescents under routine PCP care are more likely to receive mental health 

service [44, 45]. Further, their likelihood of being seen by a mental health specialist is higher 

compared to children and adolescents who do not receive PCP care [46].  PCPs have been 

identified as a means of increasing access to mental health care in the Healthy People 2020 report 

by Office of Disease Prevention and Health Promotion [40]. Moreover, Hispanic parents from 

minority groups usually favor PCPs and are more likely to follow their recommendations in 

medication and/or visiting specialist regarding their children’s mental health care [47]. These 

evidence could imply that PCPs could play an important role in reducing racial and ethnic disparity 

in access to MDD care.   

        Despite the advantages, a substantial deficit in mental health education among primary 

care physicians during residency and post residency training indicates a need for regular 

supervision and clinical instruction in the primary care setting in order to optimize mental health 

care. Barriers to depression screening cited by PCPs include lack of time, lack of training, lack of 

qualified mental health providers to whom to refer, and inadequate reimbursement [22, 39]. Not 

having adequate knowledge and training in depression diagnostic criteria and management was 

also cited as the primary reason by PCPs to avoid prescribing antidepressants, even for severely 

depressed teens [39]. 

      To better understand the implications of initial contact to pediatric MDD care, our study first 

characterized the cascade of the delivery steps children and adolescents went through from a 

new MDD diagnosis to the treatment initiation, and then examined whether the racial and ethnic 
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disparities in receiving follow up care and MDD treatment could be explained by the type of 

provider who first identified the MDD cases.  

Method 

Data 

      Institutional review board approval was obtained from University of Houston and Center for 

Medicare & Medicaid Services to analyze Texas Medicaid Analytic eXtract (MAX) claims data from 

2005 to 2007.  The data consists of person-level claims files with information on Medicaid 

eligibility, demographics, as well as inpatient claims, outpatient claims, and prescription services.  

Texas is one of the states with the largest Medicaid enrollments for children and adolescents. It 

is also known as a state that has a high proportion of minority children [48]. 

Study Population 

     Youth aged 10-20 during the study period were identified if they received two consecutive 

diagnoses of Major Depressive Disorder defined by International Classification of Disease, 9th 

version, Clinical Modification (ICD-9-CM: 2962.2, 296.3, 300.4, 311)[49] after a six month interval 

without any mental disorder diagnosis (ICD-9-CM: 291-299, 300-310, 311-319) and treatment. 

The first MDD diagnosis which a patient received was defined as the index MDD diagnosis.  

     Patients were excluded if they did not have 13 months of continuous Medicaid eligibility (six 

months before the index diagnosis, the month of index diagnosis, and six months after the month 

of index diagnosis); or if they ever received a bipolar disorder diagnosis (ICD-9-CM: 296.0, 296.1, 

296.4-296.8, 301.11). Because the focus of our study was to understand the association between 

the type of providers involved in each step of patient care and the likelihood of receiving MDD 
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treatment, we excluded patients whose index diagnosis was given by a provider with missing or 

unknown specialty (2%).  Moreover, another 10% patients who were identified by providers 

other than PCPs, psychiatrists, or social workers/psychologists (e.g. dermatologist, neurologist), 

and those who were identified in a hospital or  emergency room were excluded in order to focus 

on providers who were routinely providing mental health services to children in the ambulatory 

care settings. 

Study design 

        A retrospective cohort design was used to observe the impact of the provider who gave the 

initial MDD diagnosis on the subsequent delivery steps following the diagnosis and the receipt of 

MDD treatment. Each individual identified was followed for up to six months after the index MDD 

diagnosis.  

Exposure   

      Type of provider who gave the index MDD diagnosis: According to the specialty of the provider 

who gave the index MDD diagnosis, patients were categorized as PCP-Identified (PCP-I), PSY-

Identified (PSY-I), or Social Workers and Psychologists-Identified (SWP-I). PCPs included family 

practice/general practice, pediatrics, nurse/nurse midwife, rural health clinic registered nurse, 

and internal medicine. SWPs included psychologist, licensed professional counselor, licensed 

master social worker, and case management.  

    Racial/ethnic groups:  Patients who met the inclusion and exclusion criteria were further 

categorized into one of four racial/ethnic groups:  non-Hispanic White (will be referred as White), 

Hispanic, non-Hispanic Black (will be referred as Black) and other. The “other” group consisted of 
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American Indian, Alaskan Native, Native Hawaiian or other Pacific Islander, Hispanic or Latino and 

one or more races, more than one race, and unknown. 

Outcome of Interest 

        Psychiatrist involvement in delivery step following the index MDD diagnosis:  Psychiatrist 

involvement was measured based on whether patients had an MDD related outpatient visit paid 

to a psychiatrist following the index MDD diagnosis after identified by PCP or SWP.   

        Social Workers/Psychologist (SWP) involvement in delivery step following the index MDD 

diagnosis:  SWP involvement was measured based on whether patients had an MDD related 

outpatient visit paid to a SWP following the index MDD diagnosis after identified by PCP or PSY.   

       Receipt of treatment: Psychotherapy and Psychcopharmacotherapy are the main treatment 

modalities for MDD.  Psychotherapy were identified based on the CPT codes of 90804-90815, 

90845-90847, 90849, 90853, 90857, 90875, 90876, 90880, H2017-H2020, H0032, H0035-H0040, 

H0045, H0046. Antidepressant medications were defined according to USP Medicare Model 

Guidelines v6.0 66, which includes selective serotonin reuptake inhibitors (SSRI), Tricyclic 

antidepressants (TCA), and other antidepressants. In addition, since typical and atypical 

antipsychotics can also be used to treat MDD [50], these medications were included as additional 

antidepressant pharmacotherapy options.  

       The receipt of treatment was measured using the following metrics: 1) Treatment initiation 

defined as the first psychotherapy/ prescription claim during or after the index diagnosis; 2) Type 

of treatment received defined by three subgroups according to the first treatment initiated after 

index diagnosis: a) Receipt of any treatment:  Includes patients who first received either or both 
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of psychotherapy or Psych-pharmacotherapy;  b) Receipt of Rx-only:  Includes patients who first 

received only Pharmacotherapy; and c) Receipt of psychotherapy-only:  Includes patients who 

first received psychotherapy only. 

Statistical analysis: 

      Descriptive analysis: The involvement of psychiatrist and SWP from the index diagnosis to the 

treatment and the receipt of treatment were described and compared by the type of providers 

who gave the initial MDD diagnosis (PCP-I, SWP-I, or PSY-I) and the racial/ethnic groups (White, 

Hispanic, Black, or other). Pearson’s Chi-Square test was used to compare the categorical 

outcomes, such as receipt of MDD treatment and psychiatrist involvement.  One-way ANOVA test 

was used to compare the overall difference in time to treatment and Tukey test was used to 

identify where the difference lied between the groups.    

Multivariate analysis:  The outcome data was presented as individual patients nested under 

providers who gave the initial MDD diagnosis. To test whether the racial/ethnic disparity in 

pathway to MDD care differs across the different providers who initiated the care, a random 

effect general linear multi-level model (MLM) analysis was conducted by including the interaction 

term for race and type of provider who initiated the care for each outcome of interest.   If the 

interaction term in any model appeared to be statistically significant, a two way stratified analysis 

was conducted: i) to examine the racial disparity for each provider type ii) to examine the 

difference between providers under each racial group.  Depending on whether the outcome of 

interest (dependent variable) is binary or continuous, SAS 9.3 commands “proc glimmix” or “proc 

mixed” was used, respectively.   
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        For both the combined and the stratified analysis, separate models were constructed for the 

following three dependent variables: a) Receipt of MDD treatment, b) Psychiatrist involvement, 

and c) Social workers/psychologist involvement. The primary independent variables included in 

the combined model were race/ethnicity, type of provider who gave the initial MDD diagnosis, 

and the interaction of these two variables. In the stratified model by provider types, the primary 

independent variable was race/ethnicity while in the racial/ethnic group stratified model, 

identifying provider type was the primary independent variable. Other covariates adjusted in the 

model were patient demographics including age and gender, Medicaid eligibility category (foster 

children or not); type of Medicaid insurance coverage (fee for service or not), and any 

hospitalization before the index diagnosis. Pediatric Medical Complexity Score (PMCS) that has 

been widely used in studies using MAX data to evaluate pediatric patients’ chronic conditions 

was also included in the analysis [51].  The PMCS was developed by the Center for Medicaid and 

Medicare Services and the Agency for Healthcare Research and Quality for the purpose of 

identifying disparities in quality of care according to the medical complexity of children.  

According to the ICD-9-CM based algorithm, each individual could be categorized into one of the 

following four complexity scores: without chronic condition, with non-chronic condition, non-

complex chronic condition, or complex chronic condition.    

Results 

Descriptive analysis:  
       After imposing the inclusion and exclusion criteria (Figure-1-Consort Diagram), 13,234 new 

pediatric MDD cases were identified.  The majority of these MDD cases were identified by SWP 
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(N=8048 (61%)) and PSY (N= 4409 (33%))(Table 1). Only 777 (6%) of the pediatric MDD cases were 

identified by PCPs.   

      Patient demographics: 

The largest racial/ethnic 

group was Hispanics (53%), 

followed by Whites (27%) 

and Blacks (16%). The 

average age was 

approximately 14 years 

[Mean (Standard Deviation-

SD): PCP-I: 14.2 (2.2), SWP-I: 

13.8 (2.3), PSY-I: 14.1 (2.4) 

(Table 1].  Most patients 

were female (PCP-I: 60%, 

SWP-I: 54%, PSY-I: 55%) and 

had either non-chronic or 

non-complex chronic 

conditions (PCP-I: 83%, SWP-

I: 84%, PSY-I: 83%) prior to 

the index MDD diagnosis. The proportions of foster children (PCP-I: 8%, SWP-I: 21%, PSY-I: 19%, 

p<.0001) and youth under the fee for service arrangement (PCP-I: 32%, SWP-I: 40%, PSY-I: 41%, 

p<.0001) were lower among PCP-I compared to other providers identified patients.  Only a small 
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percentage of patients had hospital admissions before the index diagnosis (PCP-I: 8%, SWP-I: 4%, 

PSY-I: 7%, p<.0001).  

      Racial/ethnic disparities in accessing treatment within each type of identifying provider: The 

race/ethnicity distribution was different across the pediatric cases identified by PCP, psychiatrist 

and social worker/psychologists (p<.0001). Blacks were least likely and Hispanics were most likely 

identified by PCPs (7% and 66%, respectively (Table 1). 

Variation in receipt of care by type of identifying providers: 

      PSY and SWP involvement between the index diagnosis and treatment initiation (Table-2): 31% 

of treated patients who were identified by PCP and 17% of SWP-I patients who visited a 

psychiatrist before their treatment initiation. 12% of treated patients who were identified by PCP 

and 6% by PSY were followed by SWP until they received treatment.  

      Receipt of treatment: Of the 13,234 new pediatric MDD cases identified, 69% (N=9162) 

received a treatment within six months since the index diagnosis.  Patients first identified by PSY 

had higher treated rates (88%) compared to patients first identified by SWP (58%) or PCP (78%).  

As presented in table 2, SWP-I were most likely to receive psychotherapy as the initial treatment 

(63%), while vast majority of PSY-I (90%) and PCP-I (88%) received pharmacotherapy as the initial 

treatment.   

        Time to Treatment (Table-2): The average duration from the index diagnosis to the receipt 

of treatment was the shortest among patients identified by psychiatrists (Mean (SD): 14.8 (28)). 

The duration was almost half of the time to treatment observed in PCP-I (Mean (SD): 23.3 (37)) 
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and one-third of that in SWP-I (Mean (SD): 38.1 (37)) (p<.0001).  This difference is primarily due 

to sooner receipt of antidepressant medication rather than psychotherapy.  

Table 1- Descriptive Statistics of patients identified by different specialty 

  
PCP-I              

(N=777) 
n (N%) 

SWP        
(N=8048) 

n (N%) 

PSY          
(N=4409) 

n (N%) 
p-value 

Race/Ethnicity 

White  193 (25%) 2057 (26%) 1326 (30%) 

<.0001 Black  56 (7%) 1386 (17%) 712 (16%) 
Hispanics  509 (66%) 4326 (54%) 2179 (49%) 
Others  19 (3%) 279 (4%) 192 (4%) 

Female  466 (60%) 4341 (54%) 2436 (55%) 0.004 
Foster care 63 (8%) 1659 (21%) 849 (19%) <.0001 

Fee For Service  
251 (32%) 3213 (40%) 1785 (41%) <.0001 

Chronic conditions 

No chronic condition  62 (8%) 634 (8%) 277 (6%) 
<.0001 

 
Non_Chronic  433(56%) 4224(53%) 2052 (47%) 
Non-complex chronic 208 (27%) 2506 (31%) 1596 (36%) 
Complex chronic  74(10%) 684 (8.5%) 484 (11%) 

Any hospitalization before index diagnosis  
60 (8%) 305 (4%) 326 (7%) <.0001 

 

Table 2 – Receipt of MDD treatment during the six month period after a new MDD diagnosis given by 
different type of identifying providers 

  
PCP-I        

(N=608)     
n(N%) 

SWP        
(N=4672) 

n(N%) 

PSY          
(N=3882) 

n(N%) 
p-value 

Receipt Rx as initial 
treatment  532 (88) 2953 (63) 3488 (90) <.0001 

Receipt psychotherapy as 
initial treatment 71 (12) 1620 (35) 332 (9) <.0001 

Mean days to  any treatment 
(SD) 

23.3 
(37)a,b 

38.1 
(42)a,c 

14.8 
(28)b,a <.0001 

Mean Days to Rx  19.3 
(33)a,b 

37.2 
(40)a,c 

12.2 
(25)b,c <.0001 

Mean Days to Psychotherapy 53.5 (50)b 40.1(45)c 40.3 (42) 0.045 
PSY involvement 187 (31) 781 (17) N/A <.0001 
SWP involvement 72 (12) N/A 221 (6) <.0001 

Tukey Test results: a=using PSY as the reference group, b: using SWP as the reference group, c: using PCP as the reference group; N/A: Not 
applicable; SD: Standard deviation 
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Racial/ethnic disparities in patients identified by PCP, SWP and PSY (Table 3):  

       As presented in table 3, the most prominent racial disparity was observed in treated rate.  Of 

the PCP-I and SWP-I, Whites (85%) had the highest rate of being treated, followed by Blacks (78%) 

and Hispanics (75%). However, similar disparity was not observed among PSY-I, the treated rates 

were comparable across the racial/ethnic groups.  

         Of the PCP-I, significant racial disparity was also found in PSY and SWP involvement.  39% of 

the treated Hispanic patients visited a psychiatrist and 15% visited a SWP between the index 

MDD diagnosis and the treatment initiation. The proportion of patients with psychiatrist-involved 

follow up visits was much lower in the other two racial groups, with the lowest observed in 

Whites (15% with PSY involvement and 6% with SWP involvement).  

Table 3- Disparity between race/ethnicity groups in service utilization between first diagnosis and first 
treatment among patients identified by PCP, SWP and PSY 

PCP-I patients (N=777) 
Others 
(N=25) 
n(%N) 

Hispanics 
(N=505) 
n(%N) 

Blacks         
(N=55) 
n(%N) 

White 
(N=163)    
n(%N) 

p value 

Treated rate  23 (92)  379 (75) 43 (78)  163 (85) 0.01 
Time to  treatment: Mean days (SD) 19.7 (27) 23.2 (36) 36.0 (51) 20.9 (35) 0.1 
PSY involvement  6 (26) 147 (39) 9 (21) 25 (15) <.0001 
SWP involvement  3 (13) 55 (15) 4 (9) 10 (6) 0.03* 

SWP-I patients (N=8048) 
Others 

(N=279) 
n(%N) 

Hispanics 
(N=4236) 

n(%N) 

Blacks         
(N=1389) 

n(%N) 

White 
(N=2043)    

n(%N) 
p value 

Treated rate 203 (65) 2415 (56) 791 (57) 1263 (62) <.0001 
Time to  treatment: Mean days (SD) 30.6 (37) 38.9 (42) 37.7 (41) 38.2 (42) 0.06 
PSY involvement  28 (14) 397 (16) 136 (17) 220 (17) 0.6 

PSY-I patients (N=3488) 
Others 

(N=204) 
n(%N) 

Hispanics 
(N=2173) 

n(%N) 

Blacks         
(N=714) 
n(%N) 

White 
(N=1318)    

n(%N) 
p value 

Treated rate 177 (87) 1895 (87) 629 (88) 1181 (90) 0.2 
Time to  treatment: Mean days (SD) 16.5 (29) 13.2 (27) 17.7 (33) 15.7 (28) 0.002 
SWP involvement  6 (3) 114 (6) 36 (6) 65 (6) 0.6 
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*Fisher’s exact test used 

Multivariate Analysis: 

Likelihood of receiving treatment: As presented in table 4, the random effect general 

linear multi-level model (MLM) analysis did not detect a significant interaction effect between 

race/ethnicity and type of provider on the likelihood of receiving any treatment. After adjusting 

for patient demographics including age and gender, Medicaid eligibility category (foster children 

or not), type of Medicaid insurance coverage (fee for service or not), and any hospitalization 

before the index diagnosis, the analysis showed that Hispanics and Blacks were 20% less likely to 

receive treatment compared to Whites (Hispanics-OR: 0.80, 95%CI: 0.7-0.9) (Blacks-OR: 0.81, 

95%CI: 0.7-0.9). Patients identified by PCP were 46% (OR: 0.54, 95%CI: 04-0.7) and by SWP 83% 

(OR: 0.17, 95%CI: 0.1-0.2) less likely to receive treatment compared to PSY-I patients (Table 5).  

The same analysis also revealed that being under foster care (OR: 1.26, 95%CI: 1.1-1.4) or having 

chronic conditions (OR: 1.40, 95%CI: 1.3-1.5) was associated with increased likelihood of 

receiving MDD treatment, while having Medicaid coverage under fee for service mechanism was 

associated with decreased likelihood of receiving treatment (OR: 0.87, 95%CI: 0.8-0.9).  

Table 4- Likelihood of receiving treatment: Interaction effect between type of identifying provider and 
race/ethnicity groups* 

Variables (Reference: White 
and PSY) 

Estimate SE p value 

Intercept 1.42 0.19 <.0001 
PCP -0.36 0.25 0.15 
SWP -1.73 0.13 <.0001 
Other -0.14 0.26 0.59 
Hisp -0.12 0.13 0.38 
Black -0.21 0.16 0.19 
PCP*Other 1.16 1.11 0.29 
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PCP*Hisp -0.44 0.29 0.13 
PCP*Black -0.16 0.45 0.71 
SWP*Other 0.37 0.30 0.22 
SWP*Hisp -0.12 0.15 0.43 
SWP*Black 0.00 0.18 0.99 

*Multilevel model analysis adjusted for patients’ age, gender, foster care, fee for service, chronic 
conditions and pre-index hospitalization 

Table 5- Likelihood of receiving treatment: Main Effect Analysis for identifying provider and 
race/ethnicity groups 

OR (95%CI) 
Likelihood of receiving trt              

OR (95%CI) 

Specialty (Ref: PSY-I) PCP  0.54 (0.4-0.7) 
SWP  0.17 (0.1-0.2) 

Race/Ethnicity       
(Ref: White) 

Others 1.16 (0.9-1.5) 
Hispanics 0.80 (0.7-0.9) 
Blacks 0.81 (0.7-0.9) 

Age 1.02 (1.0-1.04) 
Gender (Ref: Male) 1.01 (0.9-1.1) 
Foster Care 1.26 (1.1-1.4) 
Fee For Service 0.87 (0.8-0.9) 
Chronic conditions 1.40 (1.3-1.5) 

Pre-index hospitalization 1.12 (0.9-1.4) 
 

The mediating role of PSY and SWP involvement: Inclusion of PSY involvement in our 

model for main effect analysis did not affect the results for less likelihood of receiving treatment 

for PCP [OR (95%CI):0.57 (0.5-0.8)] or SWP-I [OR (95%CI):0.16 (0.1-0.2)] patients as well as 

Hispanic [OR (95%CI):0.78 (0.7=0.9)] and Black [OR (95%CI):0.77 (0.6-0.9)]. patients.  Similarly, 

SWP involvement after identification did not affect the disparity in receipt of treatment for 

minorities [Hispanics-OR (95%CI):0.81 (0.7-0.9)] [Blacks-OR (95%CI):0.80 (0.7-0.9)] or patients 

identified by PCP [OR (95%CI):0.60 (0.5-0.8)] and SWP [OR (95%CI):0.18 (0.1-0.2)]. 
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Likelihood of receiving pharmacotherapy: Although the interaction term between 

race/ethnicity and identifying providers was not statistically significant in the main analysis of 

receipt of any MDD treatment, the sub-analysis on the likelihood of receiving pharmacotherapy 

showed that magnitudes of racial/ethnic disparity differed significantly across the identifying 

provider types (Table 9).  The analysis stratified by provider types (Table 10) showed that racial/ 

ethnical disparity between Hispanics and Whites in receiving psychotropic medications only 

existed among PCP-I and SWP-I, but not in PSY-I. Specifically, Hispanics were 47% less likely to 

receive psychotropic prescription than Whites among PCP-I [OR (95%CI):0.53 (0.4-0.8)], and 27% 

less likely among SWP-I [OR (95%CI):0.73 (0.6-0.8)].  However, a similar racial disparity was not 

observed among PSY-I [OR (95%CI):0.87 (0.7-1.1)]. The magnitudes of the disparities between 

Black and White in receiving psychotropic medications were similar across the type of identifying 

providers. However, the differences were only statistically significant among SWP-I 

[OR(95%CI):0.77 (0.7-0.9)] and PSY-I [OR(95%CI):0.73 (0.6-0.9)].  The analysis stratified by 

racial/ethnic groups revealed that Hispanics identified by PCP and SWP received 

pharmacotherapy less likely than Hispanics identified by PSY[PCP-OR(95%CI):0.54 (0.4-0.7)] 

[SWP-OR(95%CI):0.12 (0.1-0.2)] (Table 11). On the other hand, same stratified analysis showed 

that White youth had less likelihood of receiving pharmacotherapy only if identified by SWP 

compared to Whites identified by PSY [SWP-OR(95%CI):0.15 (0.1-0.2]. 
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Table 9- Likelihood of receiving pharmacotherapy: Interaction effect between type of identifying 
provider and race/ethnicity groups* 

Variables (Reference: White 
and PSY) β SE Pr > |t| 

Intercept 0.31 0.17 0.07 

PCP -0.20 0.23 0.38 

SWP -1.91 0.11 <.0001 

Other 0.07 0.23 0.76 

Hisp -0.05 0.12 0.67 

Black -0.32 0.14 0.02 

PCP*Other 1.25 1.10 0.25 

PCP*Hisp -0.52 0.26 0.04 

PCP*Black -0.11 0.41 0.79 

SWP*Other 0.28 0.28 0.31 

SWP*Hisp -0.28 0.13 0.03 

SWP*Black 0.00 0.16 0.98 

*Multilevel model analysis adjusted for patients’ age, gender, foster care, fee for service, chronic 
conditions and pre-index hospitalization 

Table 10- Likelihood of receiving Pharmacotherapy-Multilevel analysis to compare the racial/ethnic 
groups under each identifying provider 

OR (95%CI) 
Ref: Whites N Others Hispanics Blacks 

PCP-I 777 1.41 (0.4-5.3) 0.53 (0.4-0.8) 0.68 (0.3-1.4) 
SWP-I 8048 1.49 (1.1-2.0) 0.73 (0.6-0.8) 0.77 (0.7-0.9) 
PSY-I 4409 0.93 (0.6-1.4) 0.87 (0.7-1.1) 0.73 (0.6-0.9) 

 

Table 11- Likelihood of receiving Pharmacotherapy-Multilevel analysis to compare identifying provider 
under each racial/ethnic groups 

OR (95%CI) 
Ref: PSY-I PCP-I SWP-I 

Hispanics 0.54 (0.4-0.7) 0.12 (0.1-0.2) 

Whites 0.85 (0.6-1.3) 0.15 (0.1-0.2) 
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Discussion 

       Our study is the first that reports the positive association between access to child and 

adolescent psychiatrists and the access to pediatric MDD treatment.  Furthermore, adolescents 

who were identified by psychiatrists were more likely to receive treatment regardless of their 

race and ethnic backgrounds.  The finding supports the “rising tides raise all boat” theory 

developed by Miranda and McGuire et al regarding mental health racial/ethnic disparity [52]. 

Miranda and McGuire hypothesized that improving access to providers who provide high quality 

of service (in this case, mental health specialist can be speculated as the providers who can 

provide superior care) can positively affect all racial/ethnic groups.  

         However, different from the theory of Miranda and McGuire et al, our study found that 

improved access to mental health specialist may not be a solution for reducing racial/ethnic 

disparity in access to MDD treatment. Although the descriptive analysis showed that racial 

disparity in treated rate was least among PSY-I, the multivariate analysis did not detect a 

significant interaction effect between the type of identifying provider and the racial/ethnic 

groups in predicting the likelihood of receipt of treatment, implying that racial/ethnic disparity is 

not statistically different across the type of identifying providers. Both Hispanic and Black 

adolescents had 20% less likelihood of receiving MDD treatment compared to their White 

counterparts after controlling for covariates including types of identifying providers, disease 

chronicity and being foster children.  

        It is reported that access to mental health treatment reduces expense for outpatient, 

emergency and inpatient general medical care in Hispanics and Blacks more than Whites [53]. 
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Therefore, reducing racial disparity in mental health service use were targeted as areas to 

improve by Health and Human Services (HHS) [54] and  Agency for Healthcare Research and 

Quality (AHRQ) [55].  It has been suggested that integrating behavioral health care into primary 

care with close collaboration with mental health specialist could be a method to reduce the racial 

ethnic disparity in access to mental health treatment [56, 57].  However, our results indicated 

that improved access to mental health specialists does not have such impact in the provision of 

equity in access to MDD care.  Other provider and patient related factors could have played a 

role in the racial/ethnic disparity in accessing MDD treatment.  Diverse mental health workforce 

and providers with cultural competency training have been identified as important provider 

related factors that can reduce the racial/ethnic disparity [58, 59] Some interventions for patients 

could be availability of interpreter services, education of minorities for their cultural beliefs in 

mental health treatment and language-appropriate health educational materials [58, 60, 61].   

      Improved access to mental health specialists was only associated with the racial/ethnic 

disparities in receiving psycho-pharmacotherapy. Compared to Whites, Hispanic adolescents had 

47% less likelihood of receiving psycho-pharmacotherapy if identified by PCP and 27% less 

likelihood if identified by SWP while no disparity in PSY identified patients.  Similarly, Black 

adolescents identified by SWP were 23% less likely to receive psycho-pharmacotherapy than 

Whites if identified by SWP and 32% less likely if identified by PCP although this disparity was not 

statistically significant. The possible explanation for this finding may be the various preferences 

toward pharmacotherapy across patient or provider groups.  Previous studies reported that Black 

patients had less understanding about antidepressant treatment and positive attitude towards 

antidepressant effectiveness, which in return lead to less adherence of medication treatment 
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[62]. Similarly, another research identified that especially, Spanish speaking Hispanic patients do 

not prefer psycho-pharmaceutical options for their MDD treatment [63]. A previous study also 

highlighted the importance of patient-physician communication in treatment decisions [58] 

especially for minority patients.  Black women delay their chemotherapy if they were not satisfied 

with the level of communication with their physicians.  Minority patients identified by PCPs might 

not have received enough communication to initiate the treatment due to lack of time [39] 

Communication is even more important for minority patients if providers are not culturally 

competent. [60].  In addition, PCPs may feel hesitant in initiating psycho-pharmacotherapy due 

to black-box warning for antidepressant medication treatments [39]. Patient and provider 

communication is an important factor to overcome this uncertainty [64]. Reluctance in 

prescribing antidepressant medications in PCPs and SWPs coupled with lack of communication 

can be one of the reasons for observing different level of disparity at each provider. 

           Despite the significances, our study has limitations as other studies using claims data. The 

primary limitation of this study was the lack of direct adjustment for the severity of patients.  

Therefore, our comparison between identifying providers might be subject to confounding by 

indication bias.  We attempted to minimize this bias by excluding patients with psychiatric 

comorbidities and adjusting for patients’ pre-index hospitalization as well as chronic conditions. 

We also believe that the comparison of identifying provider’s specialties, instead of physician 

specialty who was responsible for the MDD episode, might have reduced this bias. Secondly, our 

study could not adjust for patients socioeconomic factors such as family income [65], place of 

residence [66]), and parental education level, which can affect healthcare service utilization.  

However, having only Medicaid patients (which usually includes patients with lower 
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socioeconomic levels) might have indirectly adjusted for these variables. In addition, we could 

not adjust for acculturation differences, especially of Hispanic patients and their parents [67], 

and race and gender of the physician, which might affect the likelihood of identification of 

behavioral and mood disorders in children [68].  Our findings were based on Medicaid users in 

Texas and therefore, one should be aware of the generalizability of our findings in other states, 

as states might have different race/ethnicity composition as well as baseline characteristics [69, 

70]. 

Conclusion: 
       Our findings suggest that while improved access to mental health specialists may improve 

the likelihood of patients getting treated, it does not affect the magnitude of racial ethnic 

disparity in access to overall MDD treatment.  Improved access to mental health specialists is 

only associated with reduced racial/ethnic disparity in accessing psycho-pharmacotherapy.  
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MANUSCRIPT 2 
DOES ETHNIC AND RACIAL DISPARITY IN ADOLESCENTS DIFFER IN DIFFERENT CARE PATHWAYS FOR 

QUALITY OF DEPRESSION TREATMENT 

Abstract 

Background: Major Depressive Disorder (MDD) is beset with concerns for care of children and 

adolescents over quality of treatment and hospitalization. These concerns are coupled with 

disparities in minority youth who receive less adequate treatment with respect to whites.  Type 

of provider with initial contact was previously found to be a critical determinant of care.  

Therefore, the objective of this study was to describe the racial/ethnic disparity in quality of MDD 

treatment and examine the role of mental health specialist in improving access to care and 

thereby reducing disparities in patient care. 

Method: This retrospective cohort study utilized 2005–2007 Medicaid Analytic eXtract (MAX) 

data from Texas. The study sample included adolescents (aged 10–20 years) who had received at 

least two MDD diagnoses and received psychotherapy and/or psycho-pharmacotherapy as MDD 

treatment. Continuous eligibility was required for patients between six months prior to first 

diagnosis and four months after the first treatment. Disparities in quality of MDD treatment 

(adequate treatment, medication monitoring, mental health hospitalization) were examined 

during the four month follow-up period across race/ethnicity groups (e.g., Whites, Blacks, 

Hispanics) and type of provider specialty with the initial contact (Primary Care Provider [PCP]; 

Social Worker/Psychologist [SWP]; Psychiatrist [PSY]).  Adequate treatment was assessed based 

on whether patients received minimum of 4 session of behavioral therapy and/or minimum of 

84 days medication treatment for patients who received psychotherapy and/or psycho-

pharmacotherapy, respectively.   Adequate monitoring was determined based on whether 
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patients treated with psycho-pharmacotherapy received 3 follow-up visits during the first 12 

week of treatment.  Multilevel modeling (MLM) was used to assess the association between the 

quality of MDD treatment (dependent variable) and racial/ethnic groups, types of identifying 

providers (main independent variables) and the interaction of the two racial/ethnic disparities. 

Models were adjusted by patient age and gender, Medicaid eligibility category (foster children or 

not), type of Medicaid insurance coverage (fee for service or not), any hospitalization before the 

index diagnosis and chronic as well as psychiatric comorbidities before the first MDD diagnosis.  

Results: After applying the inclusion and exclusion criteria, 6,950 patients remained in our cohort 

of which more than half of the patients were Hispanics (56%) (Blacks: 14%, Whites: 26%). Most 

patients (86%) were identified by mental health specialist (SWP and PSY). PSY involvement during 

treatment was slightly lower for Hispanic youth (29%) if they were identified by SWP compared 

to Blacks (35%) and Whites (33%) (p=0.03).  On the other hand, proportion of Blacks with SWP 

involvement was the lowest (24%) if they were identified by PSY compared to the same 

proportion in Hispanics (29%) and Whites (27%) (p=0.01).  Hispanics and Blacks received slightly 

higher PSY (48%, 48%, respectively) and SWP (32%, 29%, respectively) involvement compared to 

Whites (PSY involvement: 39%, SWP involvement: 24%) when identified by PCP although the 

difference was not statistically significant.  MLM analysis showed that both Hispanics [OR 

(95%CI): 0.67 (0.6-0.8)] and Blacks [(95%CI): 0.66 (0.6-0.8)] were approximately 35% less likely to 

receive adequate treatment, compared to White patients. However, the chances of receiving 

adequate monitoring for different racial groups were comparable. In contrast, PCP identification 

was not associated with treatment completion rate [PCP-OR (95%CI): 0.97(0.8-1.2)] but 

identification by SWP decreases the same likelihood [SWP-OR (95%CI): 0.81 (0.7-0.9)] compared 
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to PSY-I.  On the other hand, PCP-I patients were 39% less likely to receive adequate monitoring 

compared to than PSY-I youth [OR (95%CI): 0.61 (0.5-0.8)].  

Conclusion: Minority youths receive less adequate MDD treatment compared to whites.  

Although accessing mental health specialists is associated with improved medication related 

monitoring, it has no effect in reducing the racial/ethnic disparity in MDD treatment completion 

for PCP-I adolescents. 

Introduction 
      Major depressive disorder (MDD) is a prevalent pediatric disorder affecting 7.5-8.2% of 

adolescents annually [1, 2].  MDD is within the top three leading causes of death among 

adolescents and one of the major risk factors for suicide and self-harm [3, 4].  MDD is most often 

treated with individual psychotherapy, pharmacotherapy, or a combination of both modalities. 

Sufficient treatment is of vital importance to pediatric MDD management.  If not treated 

adequately, MDD increases the risk of family problems, failure at school, substance abuse, 

obesity, and adult depression later in an adolescent’s life [5, 6].   

       In spite of this importance, adherence to MDD treatment among adolescents is generally 

poor. Substantial disparities in use of both psychotherapeutic and psychopharmacological 

treatments suggest that minority children and adolescents are even less likely to receive 

adequate mental health treatment than their White counterparts. In a randomized controlled 

trial of Cognitive Behavioral Therapy (CBT), only 72% of the 111 participated adolescents 

continued treatment for 12 weeks [15]. Among children and adolescents receiving 

pharmacotherapy, more than 60% discontinued antidepressant medication before reaching 12 

weeks [7-9] and only 15% had a follow-up visit during the first three months of the antidepressant 
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treatment [10].  Moreover, studies using both Medicaid and national samples have shown that 

minority youth were 37%-55% less likely to receive minimally adequate pharmacotherapy for 

depression as compared to Whites [7-9].  

       MDD can be treated by social workers, psychologists, PCPs or psychiatrists [7]. Severe 

shortage of mental health work force has created problems in access to psychiatrists [8-10]. 

Coupled with known racial disparity in access to specialty care, shortage of mental health 

specialists is more problematic for minority groups. [8-15].  For Medicaid enrolled minorities, the 

lack of access to specialty care is even more pronounced due to the low Medicaid reimbursement 

rate [16]. As a result, primary care providers (PCPs) became the primary provider of mental health 

care for minority patients [17, 18]. Previous literature acknowledged that having a usual primary 

care provider improves the access to mental health specialist and increases the likelihood of 

children and adolescents receiving mental health care [19-21]. Further, minority parent are more 

receptive to mental health treatments recommended by PCPs and more likely to allow their 

children to receive medication treatment and follow the specialist referral made by PCPs [22].  As 

a result, Healthy People 2020 targeted to increase the proportion of PCPs that provide mental 

health treatment onsite in order to access to mental health care [23, 24].  

Although increase in the involvement of PCPs in mental health care  can be an important way 

to mitigate the racial/ ethnic disparity in the access to MDD treatment, concerns have been raised 

regarding the quality of care associated with PCP centered pediatric mental health care [25, 26].  

In a retrospective study that involved 11,659 treatment naïve children with MDD, it was found 

that those who were treated by psychiatrists were less likely to drop out of treatment and had 
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more frequent follow up visits [27]. A survey administered to child psychiatrist and pediatricians 

for children’s MDD treatment also found that child psychiatrists had better adherence than 

pediatricians to FDA recommendations on antidepressant follow-up and monitoring, especially 

in the third month of treatment episode [28].  Lack of time, training, adequate reimbursement 

and mental health specialists to whom to refer are the primary reasons reported by PCPs in 

variation of quality depression care [10, 29].  

Given the known racial disparity in access to specialty care and variation in quality of care 

provided by different providers, the aim of the study was to quantify the racial disparity in quality 

of pediatric MDD treatment and to examine the contribution of mental health specialist access 

to the disparities.          

Method 

Data 

        Institutional review board approval was obtained from University of Houston and Center for 

Medicare & Medicaid Services to analyze Texas Medicaid Analytic eXtract (MAX) claims data from 

2005 to 2007.  Texas is one of the states with the largest Medicaid enrollments for children and 

adolescents. It is also known as a state that has a high proportion of minority children population 

[30]. The data consists of patient-level claims files that have information on Medicaid eligibility, 

demographics, encounters of inpatient, outpatient and prescription services, and the specialty of 

providers who provided the services. 

Study Population 
      Youth aged 10-20 during the study period were identified if they had two consecutive MDD 

diagnoses, and received either medications for MDD or psychotherapy between July 2005 and 
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September 2007.  MDD diagnosis was defined by International Classification of Disease, 9th 

version, Clinical Modification (ICD-9-CM) 2962.2, 296.3, 300.4, 311 [31]. Antidepressant psycho-

pharmacotherapies1  were defined according to USP Medicare Model Guidelines v6.0 66 which 

include Selective Serotonin Reuptake Inhibitors (SSRIs), Tricyclic antidepressants (TCAs), and 

other antidepressants. In addition, typical and atypical antipsychotics were also included given 

these medications can also be used to treat MDD [25, 26]. Psychotherapy was identified based 

on the CPT codes 90804-90815, 90845-90847, 90849, 90853, 90857, 90875, 90876, 90880, 

H2017-H2020, H0032, H0035-H0040, H0045, and H0046. The initial MDD diagnosis a patient 

received was defined as the index MDD diagnosis while the first treatment the patient received 

after the index diagnosis was identified as the index treatment.  

        Patients were excluded if they did not have continuous Medicaid eligibility six months pre-

period before the first MDD diagnosis date (index diagnosis) and four months post-period from 

the treatment initiation (index treatment); if they received any MDD treatment in the six months 

before the index diagnosis;  if they ever received a bipolar disorder diagnosis (ICD-9-CM: 296.0, 

296.1, 296.4-296.8, 301.11)  or if patients index diagnosis was given by a provider with missing 

or unknown specialty.  Moreover, MDD cases identified by providers other than PCPs, 

psychiatrists, or social workers/psychologists (e.g. dermatologist, neurologist) , or those 

1 Psyco-pharmacotherapy: The use of psychoactive drugs in the symptomatic treatment or control 
of mental disorders or psychiatric disease. 
(http://www.dictionary.com/browse/psychopharmacotherapy)  
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identified in a hospital or emergency room were also excluded in order to focus the analysis on 

providers who were routinely providing mental health services to children. 

Study design 
A retrospective cohort design was applied to quantify the racial disparity in quality of pediatric 

MDD treatment and to examine the contribution of mental health specialist access to the 

disparities. Each individual identified was followed for up to four months since the index MDD 

treatment.   

Outcomes of Interests: 

Quality of MDD care was measured using the minimum adequacy of treatment, minimum 

adequacy of monitoring, and mental health (MH) related hospitalization. 

Minimum adequate of MDD treatment and medication monitoring: For patients who received 

psychological treatment only, a minimum of 4 sessions of either cognitive behavioral therapy 

(CBT) or interpersonal psychotherapy (IPT) over 12 weeks has been used in several studies as a 

psychotherapy adherence measure [27, 28]. For those who received psychopharmacotherapy 

only, adequate treatment and monitoring is defined by Healthcare Effectiveness Data and 

Information Set (HEDIS) Measures on quality of pediatric MDD care (NCQA) [32, 33].  The 

measure requires a minimum of 84 days of psychopharmacotherapy medication adherence and 

3 follow-up visits during the first 12 weeks of treatment for MDD. For patients who received both 

psychotherapy and pharmacotherapy, meeting either set of quality criteria will be regarded as 

meeting the minimum adequacy of the MDD treatment.   
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MH hospitalization: We categorized patients as hospitalized if they had any inpatient claim 

associated with mental health disorder diagnosis (ICD-9-CM: 291-299, 300-310, 311-319) during 

the follow-up period. We examined this measure in all three treatment categories.   

Exposures 
       Racial/ethnic groups:  Patients who met the inclusion and exclusion criteria were further 

categorized into four racial/ethnic groups:  non-Hispanic Whites (will be referred as Whites), 

Hispanics, non-Hispanic Blacks (will be referred as Blacks), and Others.  The “Other” group 

consisted of American Indians, Alaskan Natives, Native Hawaiian or other Pacific Islanders, 

Hispanic or Latino and one or more races, more than one race, and unknown.  

Type or provider who gave the initial MDD diagnosis: According to the specialty of the provider 

who gave the index MDD diagnosis, patients were categorized as PCP-Identified (PCP-I), PSY-

Identified (PSY-I), and Social Workers and Psychologists-Identified (SWP-I). PCPs included family 

practice/general practice, pediatrics, nurse/nurse midwife, rural health clinic registered nurse, 

and internal medicine. SWPs included psychologists, licensed professional counselors, licensed 

master social workers, and case management workers.  

      Social Workers and psychologist (SWP) involvement in delivery step following the index MDD 

treatment:  SWP involvement was measured based on whether patients had an MDD related 

outpatient visits paid to a social workers or psychologists following the index MDD treatment.  

SWP involvement was assessed only among PCP-I and PSY-I patients. 

      Psychiatrist (PSY) involvement in delivery step following the index MDD treatment:  PSY 

involvement was measured based on whether patients had an MDD related outpatient visits paid 
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to a psychiatrist following the index MDD treatment.  PSY involvement was assessed only among 

PCP-I and SWP-I patients. 

Statistical analysis 
   Descriptive analysis: The quality of MDD treatment and PSY and SWP involvement after the 

treatment initation were compared across patient racial/ethnic groups and  types of providers 

(PCP, SWP and Psychiatrists) who first identified the MDD cases,.  Pearson’s Chi-Square test and 

Fisher’s exact test were used to compare the categorical outcomes.  

      Multivariate analysis: The outcome data was presented as individual patients nested under 

providers who gave the initial MDD diagnosis. In the first step of analysis, a general linear multi-

level model (MLM) with the logit link function and a random intercept was used to assess the 

interaction effect between race/ethnicity and the type of identifying providers for each of the 

outcome of interests.  If the interaction term was statistically significant, a two-way stratified 

MLM analysis was followed to examine 1) Racial/ethnic disparity within each type of identifying 

provider, and 2) Variation across identifying providers within each racial/ethnic group. If the 

interaction term was not statistically significant, main effect analysis was conducted.  The MLM 

model was fitted using command “proc glimmix” in SAS 9.3.  Variance component (VC) 

correlation structure was implemented to model a different variance component for each 

random effect.   

        For each step of the analysis, separate models were constructed for the following three 

dependent variables: 1) adherence to treatment (adequacy of treatment); 2) adequate 

monitoring; 3) MH hospitalization. The primary independent variables included in the combined 

model were race/ethnicity, type of provider who gave the initial MDD diagnosis.  Other covariates 
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adjusted in the model were: patient demographics including age and gender; Medicaid eligibility 

category (foster children or not); type of Medicaid insurance coverage (fee for service or not); 

any hospitalization; and psychiatric comorbidities before the index diagnosis. Pediatric Medical 

Complexity Score (PMCS) that has been widely used in studies using MAX data to evaluate 

pediatric patients’ chronic conditions was also included in the analysis [34].  The PMCs was 

developed by the Center for Medicaid and Medicare Services and the Agency for Healthcare 

Research and Quality for the purpose of identifying disparities in quality of care according to 

medical complexity of children.  According to the ICD-9-CM based algorithm, each individual 

could be categorized into one of the following four complexity scores: without chronic condition; 

with non-chronic conditions; non-complex chronic conditions; and complex chronic conditions.    

Results 
 After applying the inclusion and exclusion criteria (Figure-1), there were 6,950 patients 

remained in the cohort. 73% (N=5,096) patients were treated with psycho-pharmacotherapy. 

25% (N=1,276) received both prescription and psychotherapy.  The majority of patients who used 

psycho-pharmacotherapy were identified by psychiatrist (Psycho-pharmacotherapy-Only: 42%; 

Both psycho-pharmacotherapy and psychotherapy: 46%) while patients who were treated with 

psychotherapy-only were mostly identified by social workers/psychologists (74%).  In all treatment 

options, PCPs played the least important role. 
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Figure 1) Consort Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

*Continuous enrollment: 6mo pre-index diagnosis+1month index diagnosis month+4 month post-index 
treatment 

  

Medicaid enrollees 10-
20 years of age with 

MDD diagnosis 
between 2005-2007 

52,702 

Patients with two distinctive 
MDD diagnosis or one diagnosis 

from hospital discharge 
followed by a depression 

diagnosis at any time during 
07.01.2005-09.01.2007 

22,036 

Excluded patients 
having diagnosis of 
bipolar disorder: 3253 

Patients who were 
identified by PCP (175), 
SWP (511) or PSY (579) 
  1,265 

Treated with only 
PSYCHOTHERAPY 

2,534 

Excluded 
patients 
whose 
index 
provider 
number 
(84) or 
specialty 
missing 
(12) 

Patients who were 
identified by PCP (114), 
SWP (1,367) or PSY 
(355) 
  1,836 

Exclude
d 
patients 
whose 
index 
provider 
number 
(134) or 
specialty 
missing 
(50) 

Treated with only 
PRESCRIPTION 

5,224 

Patients who were 
identified by PCP (648), 
SWP (1,550) or PSY 
(1,592) 
  3,790 

Exclude
d 
patients 
whose 
index 
provider 
number 
(47) or 
specialty 
missing 
(352) 

Continous enrollment* 
 1,425 

Treated with only BOTH 
prescription and 
psychotherapy 

1724 

Continous enrollment* 
 2,112 

Continous enrollment* 
 4,354 
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Patient characteristics by racial/ethnic groups: The average age of the study cohort was 14 

years (13.7-14.2). The majority of the 6950 pediatric MDD cases identified were Hispanics (56%), 

females (50-67%), and had non-chronic conditions before receiving the index MDD diagnosis (44-

62%).  Only a fraction of patients were foster children (8-27%), received care reimbursed based 

on fee for service mechanism (36-49%), with psychiatric comorbidities (43-55%), and had a 

hospital admission during the 6 month pre-index period (4-6%).   As presented in Table 1, while 

patients were similar between racial/ethnic groups, higher proportion of Black adolescents were 

under foster care (27%) compared to Whites (17%) and Hispanics (11%). 

Table 1- Patient characteristics by racial/ethnic groups 

Variables  

Others 
(N=195, 

N%) 

Hispanics 
(N=3923, 

N%) 

Blacks 
(N=1001, 

N%) 

Whites 
(N=1831, 

N%) 
p value 

Age 
13.7 
(2.2) 

14.0 
(2.3) 

14.0 
(2.3) 

14.2 
(2.3) 0.01 

Female 100 (50) 2526 
(64) 627 (63) 1218 

(67) 0.001 

Foster care 15 (8) 437 (11) 271 (27) 309 (17) <.0001 

Fee For Service 95 (49) 1415 
(36) 376 (38) 711 (39) 0.002 

Chronic 
conditions 
at baseline 

No 
chronic 
cond  

32 (16) 344 (9) 124 (12) 230 (13) 

<.0001 

Non-
Chronic  

86 (44) 2537 
(65) 612 (61) 1131 

(62) 

Non-
complex 
chronic  

74 (38) 977 (25) 259 (26) 473 (26) 

Complex 
chronic  

15 (8) 307 (8) 63 (6) 110 (6) 

Psychiatric 
comorbidities at 
baseline 

108 (55) 1677 
(43) 441 (44) 834 (46) 0.003 

Any hospitalization at 
baseline 7 (4) 219 (6) 57 (6) 93 (5) 0.56 
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Access to various types of providers by racial/ethnic groups: As presented in table 2, vast 

majority of MDD cases were identified by mental health specialists (SWP and PSY) in each racial 

ethnic groups (83-92%). PCPs played especially a minor role in identifying Black MDD cases.  PCPs 

only diagnosed 8% of Black patients with MDD, the rate is much lower than that observed in 

Hispanics (14%) and Whites (16%) (p<.0001). As compared to other racial groups, Black MDD 

cases (40%) were more likely to be identified by psychiatrist. Table 3 presents the disparity 

between race/ethnicity groups for PSY and SWP involvement during treatment.  Approximately 

half of all PCP-I patients received PSY involvement (Hispanics: 48%, Blacks: 48%, Whites: 39%) 

and there was no statistically significant difference across different racial groups (p=0.07).  On 

the other hand, among SWP-I patients, slightly lower proportion of Hispanics (29%) received PSY 

involvement compared to Blacks (35%) and Whites (33%) (p=0.03).  In terms of SWP involvement, 

similar proportion of each race/ethnicity group received SWP involvement if identified by PCP 

(Hispanics: 32%, Blacks: 29%, Whites: 24%, p=0.06).  However, when identified by PSY, slightly 

higher proportion of Hispanics (29%) received SWP involvement compared to Blacks (24%) and 

Whites (27%) (p=0.007) 

Table 2) Access to various types of providers by racial/ethnic groups 

  
Others       
N=195, 

N% 

Hispanics 
N=3923,  

Blacks     
N=1001, 

N% 

Whites 
N=1831,  p value 

N% N% 
PCP-I 27 (14) 548 (14) 83 (8) 298 (16) <.0001 
SWP-I 101 (52) 1983 (51) 523 (52) 831(45) 0.001 
PSY-I  67 (34) 1392 (35) 395 (40) 702 (38) 0.035 

p<0.05: bolded and underlined 
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Table 3) Psychiatrist and Social Workers/Psychologist involvement during treatment by race/ethnicity 
at each identifying provider groups 

PCP-I (N=956) 
Others 
(N=27, 
N %) 

Hispanics 
(N=548, 

N %) 

Blacks 
(N=83, 
N %) 

Whites 
(N=298, 

N %) 
p value  

PSY involvement 13 (48) 264 (48) 40 (48) 116 (39) 0.07 
SWP involvement 7 (26) 177 (32) 24 (29) 72 (24) 0.06 

SWP-I (N=3438) 
Others 

(N=101, 
N%) 

Hispanics 
(N=1983, 

N%) 

Blacks 
(N=523, 

N%) 

Whites 
(N=831, 

N%) 
p value 

PSY involvement 32 (32) 575 (29) 183 (35) 271 (33) 0.03 

PSY-I (N=2556) 
Others 
(N=67, 

N%) 

Hispanics 
(N=1392, 

N%) 

Blacks 
(N=395, 

15%) 

Whites 
(N=702, 

N%) 
p value 

SWP involvement 10 (15) 410 (29) 93 (24) 191 (27) 0.007 
 p<0.05: bolded and underlined 

Quality of treatment by identifying providers: As presented in table 4, although similar 

proportions of patients received minimum adequacy of treatment across the MDD groups 

categorized by the identifying providers (33-38%),  higher proportion of SWP-I (53%) and PSY-I 

(44%) patients receive adequate monitoring compared to PCP-I (31%) for psycho-

pharmacotherapy. Hospitalization was found to be a rare event and observed in only 3-6% of the 

MDD patients.  

Table 4) Quality of Treatment among patients identified by PCP, SWP and PSY 

Variables (N=6950) 
PCP-I 

(N=956, 
N %) 

SWP-I 
(N=3438, 

N %) 

PSY-I 
(N=2556, 

N %) 
p value 

Minimum Adequacy of Treatment  332 (35) 1118 
(33) 971 (38) <.0001 

Minimum Adequacy of monitoring for the RX 
recipients: N (% of patients who received RX: PCP-I: 
818; SWP-I: 2037; PSY-I: 2123) 

255 (31) 1082 
(53) 937 (44) <.0001 

MH hospitalization  53 (6) 90 (3) 129 (5) <.0001 
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Racial/ethnic disparities in quality of treatment within each type of provider identified pediatric 

MDD cases:  

As presented in table 5, racial/ethnic disparity existed in treatment completion and receipt of 

adequate monitoring across all subgroups identified by various types of providers.  Higher 

proportion of Whites received minimum adequacy treatment (PCP-I: 41%, SWP-I: 40%, PSY-I: 

46%) compared to other racial/ethnic groups across all MDD groups identified by different types 

of providers. On the other hand, lowest proportion of adolescents who received minimum 

adequacy of treatment belonged to Hispanics (PCP-I: 31%, SWP-I: 28%, PSY-I: 34%). In contrast, 

highest proportion of Hispanics received minimum adequate monitoring when identified by PCP 

(35%) and PSY (47%) compared to other racial/ethnic groups [PCP-I (Blacks: 25%), (Whites: 25%)] 

[PSY-I (Blacks: 38%), (Whites: 43%)].  Mental Health related hospitalization was low in all 

identifying provider groups (3-6%), while there was no clinically meaningful difference among 

the groups in hospitalization rate. 

Table 5) Quality of Treatment among race/ethnic groups identified by PCP, SWP and PSY:  
 

PCP-I (N=956) 
Others 
(N=27, 

3%) 

Hispanics 
(N=548, 

57%) 

Blacks 
(N=83, 

9%) 

Whites 
(N=298, 

31%) 
p value 

Minimum Adequacy of Treatment : N (% of patients 
under each identifying provider group) 12 (44) 169 (31) 30 (36) 121 (41) 0.02 

Minimum Adequacy of monitoring for the RX 
recipients: N (% of patients who received RX: Others: 
25; Hispanics: 461; Blacks: 71; Whites: 261) 

13 (52) 159 (35) 18 (25) 65 (25) 0.004 

MH hospitalization MH hospitalization: N (% of 
patients under each identifying provider) 2 (7) 33 (6) 6 (7) 12 (4) 0.5 

SWP-I (N=3438) 
Others 

(N=101, 
3%) 

Hispanics 
(N=1983, 

58%) 

Blacks 
(N=523, 

15%) 

Whites 
(N=831, 

24%) 
p value 
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Minimum Adequacy of Treatment : N (% of patients 
under each identifying provider group) 46 (46) 552 (28) 185 (35) 335 (40) <.0001 

Minimum Adequacy of monitoring for the RX 
recipients: N (% of patients who received RX: Others: 
66; Hispanics: 1113; Blacks: 330; Whites: 528) 

37 (56) 587 (53) 180 (55) 278 (53) 0.9 

MH hospitalization MH hospitalization: N (% of 
patients under each identifying provider) 2 (2) 58 (3) 13 (3) 17 (2) 0.6 

PSY-I (N=2556) 
Others 
(N=67, 

3%) 

Hispanics 
(N=1392, 

55%) 

Blacks 
(N=395, 

15%) 

Whites 
(N=702, 

28%) 
p value 

Minimum Adequacy of Treatment : N (% of patients 
under each identifying provider group) 32 (48) 473 (34) 141 (36) 325 (46) <.0001 

Minimum Adequacy of monitoring for the RX 
recipients: N (% of patients who received RX: Others: 
66; Hispanics: 1113; Blacks: 330; Whites: 528) 

19 (32) 552 (47) 119 (38) 247 (43) 0.005 

MH hospitalization MH hospitalization: N (% of 
patients under each identifying provider) 2 (3) 87 (6) 16 (4) 24 (3) 0.02 

 

Multivariate analysis on the association between Quality of MDD Treatment across 

racial/ethnic groups and the identifying providers 

As presented in Table 6, after controlling for age and gender; Medicaid eligibility category 

(foster children or not); type of Medicaid insurance coverage (fee for service or not); any prior 

hospitalization, psychiatric comorbidities before the index diagnosis, and Pediatric Medical 

Complexity Score (PMCS),   the multivariate analysis revealed that PSY identified patient group 

had the highest likelihood of receiving minimum adequate treatment and drug related 

monitoring.  SWP-I patients had 20% less likelihood of receiving adequate treatment [OR (95%CI): 

0.81 (0.7-0.9)] compared to patients identified by PSY.  PCP-I patients had 40% less likelihood of 

receiving adequate monitoring [OR (95%CI): 0.61 (0.5-0.8)]. However, SWP-I patients were 31% 

less likely to be hospitalized for mental health disorder compared to PSY-I patients [OR (95%CI: 

52 

 



 

0.69 (0.5-0.9)].  Significant racial/ethnic disparity still exist in achieving the minimum adequacy 

of treatment.  Both Hispanics and Blacks were 30% less likely to receive adequate treatment 

[Hispanics-OR (95%CI): 0.67 (0.6-0.8)], [Backs-OR (95%CI): 0.66 (0.6-0.8)] compared to White 

patients. The interaction term between race/ethnicity and type of identifying provider is 

statistically insignificant (not shown in table) suggesting that while better access to mental health 

specialists may increase patient treatment rate, it may not be able to eliminate racial/ ethnic 

disparity in the quality measure.  

Table 6) Racial/ethnic disparity in SWP involvement under each identifying provider 

  OR(95% CI) 

Minimum Adequacy of Treatment 

PCP-I vs. PSY-I 0.97 (0.8-1.2) 
SWP-I vs. PSY-I 0.81 (0.7-0.9) 
Others vs. Whites 1.32 (1.0-1.8) 
Hispanics vs. Whites 0.67 (0.6-0.8) 
Blacks vs. Whites 0.66 (0.6-0.8) 

Minimum Adequacy of Monitoring (Rx users) 

PCP-I vs. PSY-I 0.61 (0.5-0.8) 
SWP-I vs. PSY-I 1.55 (1.3-1.8) 
Others vs. Whites 1.07 (0.7-1.5) 
Hispanics vs. Whites 1.11 (0.9-1.3) 
Blacks vs. Whites 0.93 (0.8-1.1) 

MH Hospitalization 

PCP-I vs. PSY-I 1.39 (0.9-2.1) 

SWP-I vs. PSY-I 0.69 (0.5-0.9) 

Others vs. Whites 1.38 (0.6-3.2) 

Hispanics vs. Whites 1.53 (1.1-2.2) 

Blacks vs. Whites 1.43 (0.9-2.2) 
 

Mediator role of PSY involvement:  When PSY involvement was included in the multivariate 

model, it suggests that PCP-I, if followed up by psychiatrists, are more likely to receive adequate 

monitoring for RX. The disparity in the quality measure between PCP-I and PSY-I disappeared if 

PCP-I were followed by PSY during their treatment [PCP vs. PSY OR (95%CI): 1.02 (0.8-1.3)].Our 
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results could not find similar mediator role of SWP involvement in any of the quality outcomes 

for MDD treatment. 

Discussion 

Our findings indicated that significant racial/ethnic disparity exists in achieving minimum 

adequacy of treatment.  Previous literature also report similar disparity. A systematic literature 

review of 31 studies reported that both Black and Hispanic adolescents receive fewer mental 

health services regardless of socioeconomic status [35].  Furthermore, an earlier study that 

examined 2005 National Survey on Drug Use and Health indicated that White youths with MDD 

were 1.55 times more likely to receive adequate MDD treatment (defined as receiving adequate 

number of treatment) than their Hispanic counterparts [36].  Since our findings revealed that 

race/ethnicity is a determinant factor for treatment completion independent of type of 

identifying providers, there must be other factors that lead to this disparity.  Cultural differences 

[37, 38] and stigma towards treatment of mental illness [39] besides disparity in access [40] and 

socioeconomic factors [41] were mostly reported determinants of racial ethnic disparity in 

treatment completion. 

Although there is a general belief that psychiatrists provide better quality of mental health care 

than PCPs [42-44], our findings suggest that the treatment completion rates were similar across 

the patient groups identified by PCP and PSY.  Another study that examined the quality of anxiety 

disorder treatment also concluded that patients receive similar treatment from PCPs and 

psychiatrists [45]. This is a very important finding as PCPs are becoming primary provider for 

54 

 



 

mental health care [46].  Utilizing PCPs as such could help patients to access  adequate quality of 

mental health care as targeted in Healthy People 2020 [23, 24]. 

On the other hand, our results also revealed that access to mental health specialists ensures 

sufficient monitoring for psychopharmacotherapy, especially for those who have good 

compliance. Similarly, previous studies reported that adults with depression and children with 

ADHD treated by PSY were more likely to receive adequate monitoring compared to PCP patients 

[35, 36].  Reasons for PCP-I patients to receive less monitoring could be PCP’s lack of time and 

training [10, 29]. Previous literature show that collaborative mental health care between PCPs 

and psychiatrists are more effective than usual care to improve health outcomes [37-39]. 

Therefore, our findings suggest that there is a need for collaborative care especially for PCP-I 

patients and support that collaborative care between PCPs and PSYs could be a solution for an 

adequate management of psycho-pharmacotherapy. 

Finally, this study revealed that SWP identified patients did not receive adequate treatment.  

One possible explanation could be that SWP identified patients need more coordinated care as 

they refer patients to medical doctors especially for psycho-pharmacotherapy.  National Quality 

Forum (NQF) stated that “Care coordination helps ensure a patient’s needs and preferences for 

care are understood, and that those needs and preferences are shared between providers, 

patients, and families as a patient moves from one healthcare setting to another. Care among 

many different providers must be well-coordinated to avoid waste, over-, under-, or misuse of 

prescribed medications, and conflicting plans of care” [47].  Our results underscore the need of 

well-coordinated care especially for SWP identified patients. 
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This study has two main contribution to the previous literature.  First, our finding in persistent 

racial/ethnic disparity in MDD treatment was especially important since the racial/ethnic 

disparities in access to adequate MDD treatment can lead to a more severe, persistent, and 

disabling disease course in minority groups compared to white patients [48-50]. Furthermore, 

Institute of Medicine (IOM)’s report on “Unequal Treatment” in healthcare stated that “…To 

date, far greater research attention has been directed to documenting racial and ethnic 

disparities in care than understanding how these disparities emerge in structure and process of 

care…”[51].   Our findings in racial/ethnic disparity in receiving adequate treatment and 

monitoring was able to address the process of care aspect of IOM recommendation. 

 

Several limitations must be considered while interpreting our results.  This study did not have 

a direct adjustment for severity of patients.  Therefore, our comparison between the identifying 

providers might be subject to confounding by indication bias.  We tried to minimize this bias by 

adjusting for psychiatric comorbidities and adjusting for patients’ pre-index hospitalization as 

well as chronic conditions. We also believe that comparison of identifying provider groups that 

were determined by specialty of providers who gave the first MDD diagnosis instead of physician 

specialty who initiated the treatment might reduce this bias.   

Our study could not adjust for patients socioeconomic factors such as family income [52], place 

of residence [53]), and parental education level which can affect the healthcare service 

utilization.  However, having patients only with Medicaid which usually includes patients with 

low socioeconomic levels might have indirectly adjusted for these variables. In addition, our data 

does not allow for the adjustment of acculturation differences, especially of Hispanic patients 
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and their parents [54], as well as race and gender of physician which might affect the likelihood 

of identification of behavioral and mood disorders in children [55].   

Finally, our findings are based on Medicaid users in Texas and therefore, one should be aware of 

the generalizability of these findings to other states, as states might have different race/ethnicity 

composition as well as baseline characteristics [56, 57]. 

Conclusion 
Minority youths receive less adequate MDD treatment compared to whites.  Although 

accessing mental health specialists is associated with improved medication related monitoring, 

it has no effect in reducing the racial/ethnic disparity in MDD treatment completion. 
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APPENDIX for Manuscript 1  

1-Likelihood of receipt of treatment 

Receipt of any 
treatment  

Likelihood of trt: OR (95%CI) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 2.95(0.4-23.9) 1.25 (0.9-1.7) 0.89 (0.5-1.4) 
Hispanics 0.56 (0.3-0.9) 0.79 (0.7-0.9) 0.87 (0.6-1.1) 
Blacks 0.70 (0.3-1.5) 0.81 (0.7-0.9) 0.80 (0.6-1.1) 

Age 1.01 (0.9 - 1.1) 1.02(1.004-1.05) 0.99 (0.9-1.1) 
Female (ref: Male) 0.86 (0.6-1.3) 1.01 (0.9-1.1) 1.08 (0.9-1.3) 
Foster care 1.20 (0.5-2.6) 1.19 (1.02-1.4) 1.49 (1.1-1.9) 
Fee for Service 1.14 (0.7-1.7) 0.83 (0.7-0.9) 0.92 (0.7-1.1) 
Chronic conditions 1.15 (0.9-1.4) 1.46 (1.3-1.5) 1.28 (1.1-1.4) 
Pre-index hospitalization 0.79 (0.4-1.5) 1.46 (1.1-1.9) 0.79 (0.5-1.1) 

Receipt of first 
Rx-only  

Likelihood of trt: OR (95%CI) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 1.41 (0.3-5.3) 1.49 (1.1-1.9) 0.93 (.6-1.4) 
Hispanics 0.53 (0.3-0.8) 0.73 (0.6-0.8) 0.87 (0.7-1.1) 
Blacks 0.68 (0.3-1.4) 0.76 (0.6-0.9) 0.73 (0.5-0.9) 

Age 1.04 (0.9-1.1) 1.06 (1.03-1.08) 1.02 (0.9-1.1) 
Female (ref: Male) 0.98 (0.7-1.3) 0.96 (0.8-1.1) 0.94 (0.8-1.1) 
Foster care 1.6 (0.8-3.3) 1.83 (1.6-2.1) 1.41 (1.1-1.7) 
Fee for Service 1.12 (0.7-1.6) 1.03 (0.9-1.1) 0.97 (0.8-1.1) 
Chronic conditions 1.14 (0.9-1.4) 1.50 (1.4-1.6) 1.22 (1.1-1.3) 
Pre-index hospitalization 0.80 (0.4-1.5) 1.75 (1.3-2.3) 1.06 (0.7-1.4) 

Receipt of first 
psychotherapy-

only 

Likelihood of trt: OR (95%CI) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 2.95 (0.3-23.8) 0.51 (0.3-1.2) 0.94 (0.5-1.8) 
Hispanics 0.56 (0.3-0.9) 1.32 (0.9-1.6) 1.05 (0.7-1.4) 
Blacks 0.70 (0.3-1.5) 1.21 (0.9-1.5) 1.36 (0.9-1.9) 

Age 1.01 (0.9-1.1) 0.92 (0.8-0.9) 0.96 (0.9-1.0) 
Female (ref: Male) 0.86 (0.6-1.3) 1.07 (0.9-1.2) 1.15 (0.8-1.4) 
Foster care 1.20 (0.5-2.6) 0.41 (0.3-0.5) 0.8 (0.5-1.2) 
Fee for Service 1.13 (0.7-1.7) 0.77 (0.6-0.9) 0.93 (0.7-1.2) 
Chronic conditions 1.15 (0.9-1.4) 0.75 (0.6-0.8) 0.87 (0.7-1.0) 
Pre-index hospitalization 0.79 (0.4-1.5) 0.53 (0.3-0.8) 0.62 (0.3-1.1) 

p<0.05 was marked bold and underlined 

 

2) Time to treatment 

Receipt of any 
treatment  

Time to any treatment: Beta (SE) PCP-I SWP-I PSY-I 
Race (ref: White) Others  -3.47 (9.4)  - 6.95 (3.2)  -0.83 (2.4) 
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Hispanics 1.97 (3.7) 0.44 (1.5)  -1.05 (1.2) 
Blacks 15.3 (6.6) 1.26 (1.9) 1.43 (1.5) 

Age 0.10 (0.6)  - 0.56 (0.2)  -0.09 (0.1) 
Female (ref: Male)  -0.83 (2.9) 0.49 (1.2)  -1.44 (0.9) 
Foster care  -0.77 (5.8)  - 1.92 (1.7)  -0.82 (1.3) 
Fee for Service 5.58 (3.2) 4.51 (1.3) 2.61 (1.0) 
Chronic conditions  -2.57 (1.8)  -3.51 (0.8) 0.23 (0.5) 
Pre-index hospitalization 6.66 (6.9) 1.17 (3.3)  -0.25 (1.7) 

Receipt of first 
Rx-only  

Time to first Rx: Beta (SE) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 3.61 (7.7)  -4.28 (3.5) 1.02 (2.1) 
Hispanics 0.01 (3.3) 1.87 (1.8)  -2.30 (1.0) 
Blacks 10.2 (6.0) 1.18 (2.2)  -0.09 (1.3) 

Age 0.15 (0.6) 0.21 (0.3) 0.14 (0.1) 
Female (ref: Male)  -2.04 (2.8) 0.45 (1.5)  -1.07 (0.8) 
Foster care  -1.50 (5.4)  -0.15 (1.9)  -2.24 (1.1) 
Fee for Service  2.51 (3.1) 1.58 (1.5) 2.14 (0.9) 
Chronic conditions  -0.36 (1.8)  -3.67 (0.9) 0.48 (0.5) 
Pre-index hospitalization 6.79 (5.4)  -0.50 (3.3) 0.96 (1.6) 

Receipt of first 
psychotherapy-

only 

Time to first pscychotherapy: Beta  
(SE) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others  -60.25 (35.9)  -12.11 (7.2)  -4.89 (10.8) 
Hispanics  -4.92 (14.3)  -1.96 (2.8) 2.86 (5.9) 
Blacks 6.57 (24.4) 0.94 (3.6) 8.61 (6.9) 

Age 2.46 (2.6)  -1.65 (0.4)  -1.14 (0.9) 
Female (ref: Male) 0.39 (11.1) 0.79 (2.2)  -10.1 (4.7) 
Foster care 72.40 (33.4)  -3.34 (3.6) 19.75 (8.1) 
Fee for Service 25.62 (11.9) 10.27 (2.7) 5.66 (4.9) 
Chronic conditions  -15.7 (8.0)  -2.98 (1.4)  -0.71 (2.9) 
Pre-index hospitalization 29.83 (24.8) 2.30 (7.1)  -5.28 (11.0) 

p<0.05 was marked bold and underlined 

 

3) PSY involvement 

Receipt of any 
treatment 

PSY involv.: OR (95%CI) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 1.26 (0.3-5.1) 0.84 (0.5-1.3) 1.14 (0.7-1.7) 
Hispanics 2.42 (1.4-4.1) 0.88 (0.7-1.1) 0.95 (0.7-1.1) 
Blacks 1.63 (0.6-4.1) 1.02 (0.7-1.3) 0.87 (0.6-1.1) 

Age 0.98 (0.8-1.0) 1.05 (1.01-1.09) 0.99 (0.9-1.0) 
Female (ref: Male) 0.89 (0.5-1.3) 1.33 (1.1-1.5) 1.20 (1.0-1.4) 
Foster care 0.93 (0.3-2.2) 1.05 (0.8-1.3) 0.60 (0.4-0.7) 
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Fee for Service 0.81 (0.5-1.2) 0.98 (0.8-1.1) 1.16 (0.9-1.3) 
Chronic conditions 0.70 (0.5-0.9) 0.69 (0.6-0.7) 0.92 (0.8-1.0) 
Pre-index hospitalization 1.26 (0.5-2.8) 1.21 (0.8-1.8) 1.89 (1.4-2.5) 

Receipt of first 
Rx-only  

PSY involv.: OR (95%CI) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 1.60 (0.4-5.6) 0.85 (0.5-1.2) 1.09 (0.5-2.0) 
Hispanics 2.02 (1.2-3.3) 0.98 (0.8-1.2) 0.92 (0.6-1.2) 
Blacks 1.17 (0.4-2.8) 1.02 (0.7-1.3) 0.97 (0.6-1.4) 

Age 0.94 (0.8-1.0) 1.02 (0.9-1.0) 0.97 (0.9-1.0) 
Female (ref: Male) 1.03 (0.6-1.5) 1.35 (1.1-1.6) 1.11 (0.8-1.4) 
Foster care 1.09 (0.4-2.4) 0.97 (0.7-1.2) 1.12 (0.8-1.5) 
Fee for Service 0.84 (0.5-1.3) 0.86 (0.7-1.0) 1.16 (0.9-1.5) 
Chronic conditions 0.93 (0.7-1.2) 0.72 (0.6-0.8) 0.98 (0.8-1.1) 
Pre-index hospitalization 1.19 (0.5-2.7) 1.11 (0.7-1.6) 0.93 (0.6-1.4) 

Receipt of first 
psychotherapy-

only  

PSY involv.: OR (95%CI) PCP-I SWP-I PSY-I 

Race (ref: White) 
Others 0.21 (0.1-1.8) 0.65 (0.1-2.3) 0.21 (0.1-1.8) 
Hispanics 0.51 (0.1-2.1) 0.93 (0.6-1.4) 0.51 (0.1-2.1) 
Blacks 0.19 (0.1-0.8) 0.94 (0.5-1.6) 0.19 (0.04-0.82) 

Age 1.04 (0.8-1.2) 1.08 (1.01-1.16) 1.04 (0.8-1.2) 
Female (ref: Male) 0.83 (0.3-2.0) 1.15 (0.8-1.6) 0.83 (0.3-2.0) 
Foster care 0.52 (0.1-1.9) 1.34 (0.8-2.2) 0.52 (0.1-1.9) 
Fee for Service 2.28 (0.8-6.1) 1.14 (0.8-1.6) 2.28 (0.8-6.1) 
Chronic conditions 0.87 (0.4-1.5) 1.00 (0.8-1.2) 0.87 (0.4-1.5) 
Pre-index hospitalization 2.55 (0.2-26.6) 0.66 (0.2-1.8) 2.55 (0.2-26.6) 

p<0.05 was marked bold and underlined 
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4) Interaction analysis: Likelihood in receipt of 
treatment between race groups across identifying 

providers 

5) Interaction analysis: 
Likelihood in receipt of 

psychotherapy between race 
groups across identifying 

providers 
 

6) Interaction analysis: Time to 
first pschotherapy between 

race groups across identifying 
providers 

Variables Estimate SE p value Estimate SE p value  Estimate SE p value 
Intercept 1.42 0.19 <.0001 -1.86 0.24 <.0001  59.5562 7.94 <.0001 
PCP -0.36 0.25 0.15 -0.03 0.36 0.94  20.62 13.53 0.13 
SWP -1.73 0.13 <.0001 1.13 0.17 <.0001  3.75 5.55 0.50 
PSY 0.00 . . 0.00 . .  0.00 . . 
Other -0.14 0.26 0.59 -0.12 0.34 0.73  -16.32 12.73 0.20 
Hisp -0.12 0.13 0.38 0.03 0.17 0.85  1.81 6.26 0.77 
Black -0.21 0.16 0.19 0.31 0.20 0.11  4.13 7.34 0.57 
White 0.00 . . 0.00 . .  0.00 . . 
PCP*Other 1.16 1.11 0.29 0.89 0.94 0.34  -35.50 36.51 0.33 
PCP*Hisp -0.44 0.29 0.13 0.39 0.41 0.35  -7.45 15.37 0.63 
PCP*Black -0.16 0.45 0.71 0.02 0.65 0.97  7.25 24.56 0.77 
PCP*White 0.00 . . 0.00 . .  0.00 . . 
SWP*Other 0.37 0.30 0.22 -0.36 0.40 0.37  11.35 14.83 0.44 
SWP*Hisp -0.12 0.15 0.43 0.04 0.20 0.85  -2.73 6.92 0.69 
SWP*Black 0.00 0.18 0.99 -0.29 0.23 0.21  -3.70 8.28 0.66 
SWP*White 0.00 . . 0.00 . .  0.00 . . 
PSY*Other 0.00 . . 0.00 . .  0.00 . . 
PSY*Hisp 0.00 . . 0.00 . .  0.00 . . 
PSY*Black 0.00 . . 0.00 . .  0.00 . . 
PSY*White 0.00 . . 0.00 . .  0.00 . . 
Age 0.02 0.01 0.04 -0.05 0.01 <.001  -1.55 0.42 0.0002 
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Female (Ref:Male) 
0.01 0.05 0.76 0.11 0.06 0.06 

 
-0.60 2.05 0.77 

Foster care 0.23 0.07 0.001 -0.57 0.09 <.0001  2.19 3.48 0.53 

Fee For Service 
-0.14 0.05 0.003 -0.27 0.07 <.0001 

 
10.09 2.39 <.0001 

Chronic Conditions 
0.34 0.03 <.0001 -0.09 0.04 0.03 

 
-2.94 1.29 0.02 

Pre-index 
Hospitalization 

0.11 0.11 0.32 -0.38 0.16 0.02 

 

0.76 5.84 0.90 

p<0.05 was marked bold and underlined 
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7) Interaction analysis: Likelihood 
in receipt of prescription between 

race groups across identifying 
provider 

 

 8) Interaction 
analysis:  PSY 
involvement 

between race groups 
across identifying 

provider in treated 
goup 

  

9) Interaction 
analysis:  SWP 
involvement 

between race groups 
across identifying 

provider in treated 
goup 

  

10) Interaction 
analysis: Time to 
first treatment 
between race 
groups across 

identifying provider 

 

11) Interaction 
analysis:  Time to 
first Rx  between 

race groups across 
identifying provider 

Variables β SE p 
 

β SE p   β SE p   β SE Pr > 
|t|  

β SE p 

Intercept 

0.1
9 

0.1
7 0.27 

 
-1.90 0.29 <.000

1   
-

2.8
9 

0.46 <.000
1   22.2 2.8

3 
<.000

1 
 

12.87 2.9
4 

<.000
1 

PCP 

-
0.1
3 

0.2
2 0.56 

 
-0.06 0.26 0.81   0.1

4 0.37 0.71   5.57 3.1
9 0.08 

 
4.40 3.0

8 0.15 

SWP 

-
1.9
5 

0.1
1 

<.000
1 

 
0.00 . .   N/A N/A N/A   22.8

7 
1.7
0 

<.000
1 

 
24.04 1.7

6 
<.000

1 

PSY 
0.0
0 . . 

 
N/A N/A N/A   0.0

0 . .   0.00 . . 
 

0.00 . . 

Other 

-
0.0
5 

0.2
1 0.81 

 
0.18 0.20 0.36   

-
0.2
4 

0.24 0.33   -0.74 3.0
3 0.81 

 
0.83 2.8

8 0.77 

Hisp 

-
0.1
2 

0.1
1 0.25 

 
-0.06 0.10 0.59   

-
0.1
2 

0.11 0.30   -1.12 1.5
7 0.47 

 
-1.87 1.4

8 0.21 

Black 

-
0.3
1 

0.1
3 0.01 

 

0.120
0 0.12 0.35   0.0

5 0.14 0.71   1.24 1.9
0 0.51 

 

-
0.000

4 

1.8
0 1.00 

White 
0.0
0 . . 

 
0.00 . .   0.0

0 . .   0.00 . . 
 

0.00 . . 

PCP*Other 
0.3
3 

0.7
2 0.65 

 
0.52 0.68 0.44   1.5

4 0.89 0.08   -2.80 9.7
0 0.77 

 
-0.05 9.3

8 1.00 
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PCP*Hisp 

-
0.4
7 

0.2
5 0.04 

 
1.04 0.30 0.001   0.8

3 0.42 0.049   2.91 3.8
6 0.45 

 
1.58 3.7

3 0.67 

PCP*Black 

-
0.0
7 

0.3
9 0.87 

 
0.33 0.51 0.51   0.3

6 0.69 0.61   14.0
5 

6.5
4 0.03 

 
12.56 6.3

7 
0.048

5 

PCP*White 
0.0
0 . . 

 
0.00 . .   0.0

0 . .   0.00 . . 
 

0.00 . . 

SWP*Other 
0.4
5 

0.2
5 0.08 

 
0.00 . .   N/A N/A N/A   -6.55 4.1

4 0.11 
 

-7.85 4.1
2 0.06 

SWP*Hisp 

-
0.1
9 

0.1
3 0.13 

 
0.00 . .   N/A N/A N/A   5.72 2.3

8 0.43 
 

3.93 2.1
4 0.07 

SWP*Black 
0.0
6 

0.1
5 0.71 

 
0.00 . .   N/A N/A N/A   3.96 2.9

5 1.00 
 

1.80 2.6
3 0.49 

SWP*White 
0.0
0 . . 

 
0.00 . .   N/A N/A N/A   0.00 . . 

 
0.00 . . 

PSY*Other 
0.0
0 . . 

 
N/A N/A N/A   0.0

0 . .   0.00 . . 
 

0.00 . . 

PSY*Hisp 
0.0
0 . . 

 
N/A N/A N/A   0.0

0 . .   0.00 . . 
 

0.00 . . 

PSY*Black 
0.0
0 . . 

 
N/A N/A N/A   0.0

0 . .   0.00 . . 
 

0.00 . . 

PSY*White 
0.0
0 . . 

 
N/A N/A N/A   0.0

0 . .   0.00 . . 
 

0.00 . . 

Age 
0.0
5 

0.0
1 

<.000
1  

0.04 0.02 0.01   0.0
2 0.03 0.40   0.07 0.2

0 0.07 
 

0.21 0.1
7 0.22 

Female 
(Ref:Male) 

-
0.0
4 

0.0
4 0.32 

 
0.22 0.08 0.01   0.1

6 0.13 0.220   -0.88 0.9
1 0.51 

 
-0.43 0.8

3 0.60 

Foster care 

0.5
3 

0.0
6 

<.000
1 

 
0.03 0.12 0.79   

-
0.1
1 

0.20 0.58   -1.76 1.2
9 0.15 

 
-1.64 1.1

0 0.14 
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Fee For 
Service 

0.0
2 

0.0
5 0.62 

 
-0.04 0.09 0.67   0.1

6 0.14 0.25   2.27 0.9
9 

<.000
1  

2.00 0.8
7 0.02 

Chronic 
Conditions 

0.3
3 

0.0
3 

<.000
1 

 
-0.36 0.05 <.000

1   
-

0.3
6 

0.09 <.000
1   -0.98 0.5

9 
0.000

2 
 

-1.32 0.5
2 0.01 

Pre-index 
Hospitalizatio
n 

0.2
9 

0.1
0 0.01 

 

0.23 0.19 0.23   0.0
7 0.25 0.78   1.20 1.9

0 0.79 

 

1.01 1.6
2 0.53 

SE: Standard Error; p<.05 was underlined and bold               
Reference categories were PSY and White for Table 6, 8-10.               
Reference for Table 7: SWP and White                 
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12) Likelihood of receiving prescription after identification by different providers for Hispanics 
 

OR (95%CI) 

PCP vs. PSY 0.54 (0.4-0.7) 

SWP vs. PSY 0.12 (0.1-0.2) 

Age 1.07 (1.0-1.1) 

Gender 1.04 (0.9-1.2) 

Foster Care 1.61 (1.3-2.0) 

Fee for service 1.07 (0.9-1.2) 

Chronic conditions 1.40 (1.3-1.5) 

Pre hospitalization 1.23 (0.9-1.6) 

 

13) Likelihood of receiving prescription after identification by different providers for Whites 
 

OR (95%CI) 

PCP vs. PSY 0.85 (0.6-1.3) 

SWP vs. PSY 0.15 (0.1-0.2) 

Age 1.07 (1.0-1.1) 

Gender 0.92 (0.8-1.1) 

Foster Care 1.59 (1.3-2.0) 

Fee for service 0.96 (0.8-1.) 

Chronic conditions 1.46 (1.3-1.6) 

Pre hospitalization 1.30 (0.9-1.6) 

 

14) Time to first treatment after identification by different providers for Blacks 
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Β (SE) P value 

Intercept 17.74 (6.7) 0.008 

PCP (ref.PSY) 20.84 (6.1) 0.0007 

SWP (ref. PSY) 21.28 (2.4) <.0001 

Age 0.14 (0.4) 0.7 

Gender -2.05 (2.1) 0.3 

Foster Care 1.93 (2.5) 0.5 

Fee for service 3.17 (2.2) 0.16 

Chronic conditions -2.24 (1.4) 0.1 

Pre hospitalization -1.04 (4.4) 0.8 

 

15) Time to first treatment after identification by different providers for Whites 

   
 

Β (SE) P value 

Intercept 16.81 (4.7) 0.0003 

PCP (ref.PSY) 5.54 (3.1) 0.07 

SWP (ref. PSY) 23.21 (1.6) <.0001 

Age -0.07 (0.3) 0.8 

Gender 0.13 (1.4) 0.9 

Foster Care -1.38 (1.8) 0.5 

Fee for service 5.06 (1.6) 0.001 

Chronic conditions -1.64 (0.9) 0.07 
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Pre hospitalization -1.16 (3.0) 0.7 

  

16) Time to first prescription after identification by different providers for Blacks 

   
 

Β (SE) P value 

Intercept 6.74 (7.1) 0.3 

PCP (ref.PSY) 19.50 (6.0) 0.001 

SWP (ref. PSY) 24.44 (2.5) <.0001 

Age 0.81 (0.4) 0.07 

Gender -2.57 (2.2) 0.2 

Foster Care 1.97 (2.6) 0.4 

Fee for service 0.94 (2.3) 0.69 

Chronic conditions -2.72 (1.5) 0.06 

Pre hospitalization -0.07 (4.5) 0.99 

 

17) Time to first prescription after identification by different providers for Whites 

   
 

Β (SE) P value 

Intercept 8.03 (4.9) 0.1 

PCP (ref.PSY) 4.52 (3.0) 0.13 

SWP (ref. PSY) 24.27 (1.7) <.0001 

Age 0.35 (0.3) 0.3 
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Gender 0.03 (1.5) 0.99 

Foster Care -1.42 (1.8) 0.4 

Fee for service 3.76 (1.6) 0.02 

Chronic conditions -0.50 (0.96) 0.6 

Pre hospitalization -1.83 (3.0) 0.5 

 

18) Likelihood of PSY involvement after identification by different providers for Hispanics 

  
 

OR (95%CI) 

PCP vs. SWP 2.74 (2.0-3.8) 

Age 1.05 (1.0-1.1) 

Gender 1.19 (1.0-1.5) 

Foster Care 1.0 (0.7-1.4) 

Fee for service 1.05 (0.8-1.3) 

Chronic conditions 0.75 (0.6-0.9) 

Pre hospitalization 1.10 (0.7-1.9) 
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19) Likelihood of PSY involvement after identification by different providers for Whites 

  
 

OR (95%CI) 

PCP vs. SWP 0.88 (0.5-1.5) 

Age 1.07 (1.0-1.1) 

Gender 1.21 (0.9-1.7) 

Foster Care 0.94 (0.6-1.4) 

Fee for service 0.86 (0.6-1.2) 

Chronic conditions 0.69 (0.6-0.8) 

Pre hospitalization 1.32 (0.7-2.5) 

 

20) Likelihood of SWP involvement after identification by different providers for Hispanics 

  
 

OR (95%CI) 

PCP vs. PSY 1.15 (0.6-2.4) 

Age 1.00 (0.9-1.1) 

Gender 1.68 (1.0-2.8) 

Foster Care 0.70 (0.4-1.4) 

Fee for service 1.32 (0.8-2.2) 

Chronic conditions 0.73 (0.5-1.0) 

Pre hospitalization 0.20 (0.02-1.5) 

 

21) Likelihood of SWP involvement after identification by different providers for Whites 
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OR (95%CI) 

PCP vs. PSY 1.15 (0.6-2.4) 

Age 1.00 (0.9-1.1) 

Gender 1.68 (1.0-2.8) 

Foster Care 0.70 (0.4-1.4) 

Fee for service 1.32 (0.8-2.2) 

Chronic conditions 0.73 (0.5-1.0) 

Pre hospitalization 0.20 (0.02-1.5) 
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