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Abstract 

Association Between Race/Ethnicity and the  

Receipt of Outpatient Second-Generation Antipsychotic Agents 

Stratified by Metabolic Effects 

Isaac Pan, M.S.P.S. 

The University of Texas at Austin, 2016 

Supervisor:  Jim M. Koeller 

Co-Supervisor: Stephen R. Saklad 

Background: Use of first-generation antipsychotics (FGAs) has been largely replaced by second-

generation antipsychotics (SGAs) in the United States (US) due to the lower risk of extrapyramidal 

symptoms (EPS) associated with SGAs. However, SGAs have higher risk of metabolic adverse effects than 

FGAs do, and some SGA agents have higher metabolic risk than the other SGA agents. Historically, 

patients of racial/ethnic minorities were less likely than those of non-Hispanic White (NHW) to receive 

adequate mental health care. Our investigation sought to identify if there is an association between the 

patient race/ethnicity (NHW or ‘Others') and the receipt of lower-metabolic-risk SGAs (LMRS) or higher-

metabolic-risk SGAs (HMRS) in the outpatient settings. 

Methods: This was a retrospective study using the nationally representative data from the 

Medical Expenditure Panel Survey from 2008 to 2013. The chi-square test was used to determine 

the relationship between race/ethnicity (NHW or ‘Others’) and the receipt of LMRS or HMRS. 

Results: From 2008 to 2013, we estimated about 4 million patients using SGAs per year. 

Approximately 2.8 million patients were NHW, and 1.2 million patients were ‘Others’. 

Approximately 29.7% (1.2 million) used LMRS, and 70.3% (2.8 million) used HMRS. The 
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disproportionate use of LMRS and HMRS was significant between races/ethnicities. More patients 

of NHW received LMRS than those of ‘Others’ (p = 0.021), and less patients of NHW received 

HMRS than those of ‘Others’ (p = 0.021). 

Conclusion: With our 2-group categorization of LMRS and HMRS, there appeared to be a 

racial/ethnic disparity in the receipt of LMRS. Patients of racial/ethnic minorities were less likely 

to receive LMRS than those of NHW. 
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Chapter One 

Introduction 

 

Therapeutic Uses of Second-Generation Antipsychotics 

In 1989, the United States (US) Food and Drug Administration (FDA) approved 

the first second-generation antipsychotic (SGA), clozapine, for treatment-resistant 

schizophrenia.1 Three more SGAs were approved in the 1990s: risperidone, olanzapine, 

and quetiapine. To date, there are a total of 12 different SGAs in the US market for 

treatment of schizophrenia (Table 1.1). Since the emergence of SGAs, various 

schizophrenia guidelines have consistently recommended SGAs as the first-line 

treatment, and SGAs have become the mainstay agent for schizophrenia since late 1990s. 

2-4 

 

 

Table 1. 1 SGAs and the FDA Approval Years 

Year Approved Generic Name Brand Name 

1989 Clozapine Clozaril® 

1993 Risperidone Risperdal® 

1996 Olanzapine Zyprexa® 

1997 Quetiapine Seroquel® 

2001 Ziprasidone Geodon® 

2002 Aripiprazole Abilify® 

2006 Paliperidone Invega® 

2009 Asenapine Saphris® 

2009 Iloperidone Fanapt® 

2010 Lurasidone Latuda® 

2015 Brexpiprazole Rexulti™ 

2015 Cariprazine Vraylar™ 
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In addition to their use in schizophrenia, many SGAs are not only FDA-approved 

but recommended as the first-line treatment for mania episodes, mixed episodes, or 

depressive episodes associated with bipolar disorder.5-7 Aripiprazole, brexpiprazole, and 

quetiapine also have FDA’s approval as adjunctive therapy in major depressive disorder. 

Besides FDA-approved indications in schizophrenia and mood disorders, SGAs 

are also often prescribed off-label for agitation, aggression, and other behavioral and 

psychological symptoms of dementia.8-13 

As of now, SGAs have become part of the standard of care for treating 

schizophrenia and bipolar disorder.2,3,5,14 When comparing toxicity profiles, SGAs have 

been often preferred over FGAs for their lower risk of antipsychotic-induced movement 

disorders, or extrapyramidal symptoms (EPS).15,16 Since the 1990s, use of FGA has 

largely been replaced by SGA in the US.17,18 
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Metabolic Adverse Effects of SGAs 

 Despite SGAs’ lower risk of inducing EPS, their use is not without other risks. 

SGAs in general have considerably greater risk of metabolic adverse effects than FGAs, 

including weight gain, glucose intolerance, and lipid abnormalities (Table 1.2).19 Patients 

with serious mental illness (SMI), including schizophrenia, schizoaffective disorder, and 

bipolar disorder, have higher prevalence of metabolic syndrome (MetS), which is a 

cluster of metabolic abnormalities that increase risks of cardiovascular diseases, diabetes, 

and stroke.20-25 Depending on age, race, ethnicity, country, and antipsychotic treatments, 

prevalence of MetS in patients with schizophrenia has been reported to be as high as 68% 

while the prevalence was considerably lower in patients without psychiatric conditions, 

ranging between 6% and 20.7%.22,24 Similarly, higher prevalence of MetS has also been 

described in patients with bipolar disorder and schizoaffective disorder at 22% to 30% 

and 42%, respectively.20-23,25  

The cause of higher prevalence of MetS in patients with SMI is likely 

multifactorial, but it can be partly attributed to the exposure to antipsychotic treatment, 

especially SGAs.22,24 Within the class of SGA, the risk of causing metabolic adverse 

effects varies greatly from one agent to another. There have been a number of studies 

analyzing and reviewing the metabolic risk in different SGAs. However, there is 

considerable heterogeneity in their methods of quantifying weight gain, glucose 

intolerance, and lipid abnormalities.  Nonetheless, the general consensus is that clozapine 

and olanzapine have the greatest metabolic risks compared to other SGAs 

(Table1.2).2,4,24,26 For example, one meta-analysis reported the risk ratios of olanzapine 

causing significant weight gain (7% or more above baseline or as defined by the original 

studies) were between 1.44 and 4.59 compared to SGAs other than clozapine, and it also 

suggested clozapine shared similar metabolic risk with olanzapine (Figure 1.1).15,27,28 On 

the contrary, aripiprazole and ziprasidone have often been considered “weight neutral” 

and have lower metabolic risks than other SGAs (Table 1.2).15,24,29,30  



 
 

 

 

4 

Table 1. 2 EPS and Metabolic Adverse Effects of Selected FGAs and SGAs4 

 Medication EPS Weight 

Gain 

Glucose 

Abnormalities 

Lipid 

Abnormalities 

FGAs Haloperidol +++ + 0 0 

Perphenazine ++ + + + 

SGAs Aripiprazole 0 0 0 0 

Clozapine 0 +++ +++ +++ 

Olanzapine 0 +++ +++ +++ 

Quetiapine 0 ++ ++ ++ 

Risperidone + ++ ++ ++ 

Ziprasidone 0 0 0 0 

0 = No risk or rarely cause adverse effects at therapeutic doses 

+ = Mild or occasionally causes adverse effects at therapeutic doses 

++ = Sometimes causes adverse effects at therapeutic doses 

+++ = Frequently causes adverse effects at therapeutic doses 
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Figure 1. 1 Olanzapine versus other SGAs in Adverse Effect of Causing Significant 

Weight Gain28
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Similarly, olanzapine and clozapine have the highest risk in inducing glucose and 

lipid abnormalities compared to other SGAs.4 In the Clinical Antipsychotic Trials of 

Intervention Effectiveness (CATIE), Lieberman et al. reported the outcomes of metabolic 

adverse effects of three different SGAs and an active FGA control, perphenazine.15 In 

their results, the olanzapine treatment group had the highest increase in glycosylated 

hemoglobin A1c (HbA1c) from baseline with an average increase at 0.41% (quetiapine 

0.05%, risperidone 0.08%, ziprasidone -0.1%, and perphenazine 0.1%; p = 0.01) (Table 

1.3). In the same study, the olanzapine treatment group also had the greatest increase in 

cholesterol and triglycerides from baseline (Table 1.3). Besides results from CATIE, 

systematic reviews have also confirmed that aripiprazole and ziprasidone have 

considerably lower risk of metabolic adverse effects than olanzapine, clozapine, 

risperidone, and quetiapine.15,24,29-31 While there are limited studies on the metabolic risk 

of the newer SGAs approved after aripiprazole, based on the systematic review of De 

Hert et al., asenapine and lurasidone are likely to have low metabolic risks. In the same 

systematic review, they also categorized iloperidone and paliperidone to have mild to 

moderate metabolic risk (Table 1.4).26,32 
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Table 1. 3 Selected Metabolic Adverse Effect Outcomes from CATIE15 

Outcomes Olanzapine Quetiapine Risperidone Ziprasidone Perphenazine P-Value 

HbA1c* 

(%) 
0.41 0.05 0.08 -0.10 0.10 0.01 

Cholesterol 

(mg/dL) 
9.7 5.3 -2.1 -9.2 0.5 <0.001 

*Mean change from baseline 
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Table 1. 4 Risk of Metabolic Adverse Effects of SGAs Sorted by Year of FDA Approval 

26,32 

Year of FDA 

Approval 
Medication 

Risk of Weight 

Gain 

Risk of Glucose and 

Lipid Abnormalities 

1989 Clozapine High High 

1993 Risperidone Moderate Mild 

1996 Olanzapine High High 

1997 Quetiapine Moderate Moderate 

2001 Ziprasidone Low Low 

2002 Aripiprazole Low Low 

2006 Paliperidone Moderate Mild 

2009 Asenapine Low Low 

2009 Iloperidone Moderate Mild 

2010 Lurasidone Low Low 
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Disparities in Antipsychotic Use 

 Historically, patients of racial/ethnic minority groups have been reported to be 

less likely to receive adequate mental health care, including antipsychotic treatment, 

compared to those of non-Hispanic Whites (NHWs).33,34 Also, based on early 

retrospective studies in the 1990s, patients of minority groups were less likely than those 

of NHW to receive SGAs and more likely to receive FGAs.34-37  

Daumit et al assessed the disparities in antipsychotic treatment using the National 

Ambulatory Medical Care Survey (NAMCS) and National Hospital Ambulatory Medical 

Care Survey (NHAMCS). 34 Their results demonstrated that patients of non-Hispanic 

Blacks (NHBs) and Hispanics were less likely than those of NHWs to receive SGAs 

(odds ratios at 0.50 and 0.43, respectively) in 1992 to 1994. However, they also showed 

that these disparities became less pronounced throughout the 1990s. In the same study, 

they reported the odds ratios for minorities to receive SGAs in 1998 and 2000 had 

increased to 0.88 and 1.05 compared to NHW.34 

 With a similar study design, Cook et al. suggested the higher SGA use rate in 

NHWs between 2005 and 2010 was not statistically different than the rate in NHBs 

(92.8% vs. 90.0%).38 

 However, agents within the SGA class vary greatly in propensities of inducing 

metabolic adverse effects. There has yet to be a study examining the racial/ethnic 

disparities in use of SGAs with lower risk of metabolic adverse effects. 
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Summary 

SGAs are not only the mainstay of schizophrenia treatment, but are also widely 

used in psychiatric disorders other than psychotic disorders. SGAs have been documented 

to have comparatively lower EPS adverse effects than FGAs, but their metabolic risks are 

higher, which can increase cardiometabolic risks in SGA-treated patients. Historically, 

racial/ethnic minorities, including NHB and Hispanic patients, were less likely than 

NHW patients to use SGAs. However, studies have suggested this gap in disparities 

continues to become narrower and could have become insignificant in recent years.  

 

Knowledge Gap 

To our best knowledge, there have yet been any studies on the association 

between races/ethnicities and the receipt of lower-metabolic-risk SGAs (LMRS) or 

higher-metabolic-risk SGAs (HMRS). 
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Objective and Hypotheses 

Objective: to determine if there is an association between race/ethnicity (non-Hispanic 

Whites or other races/ethnicities) and the receipt of lower-metabolic-risk SGAs (LMRS) 

or higher-metabolic-risk SGAs (HMRS) 

 

Hypothesis 1: more non-Hispanic Whites (NHW) using SGAs will receive lower-

metabolic-risk SGAs (LMRS) compared to other races/ethnicities (‘Others’). 

 

Hypothesis 2: more non-Hispanic Whites (NHW) using SGAs will receive higher-

metabolic-risk SGAs (HMRS) compared to other races/ethnicities (‘Others’). 

 

Hypothesis 3: more other races/ethnicities (‘Others’) using SGAs will receive lower-

metabolic-risk SGAs (LMRS) compared to non-Hispanic Whites (NHW). 

 

Hypothesis 4: more other races/ethnicities (‘Others’) using SGAs will receive higher-

metabolic-risk SGAs (HMRS) compared to non-Hispanic Whites (NHW). 
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Chapter Two 

Methods 

 

Study Design 

 This study was a retrospective, cross-sectional analysis of the US civilian, 

outpatient population from 2008 to 2013. We examined the SGA utilization using the 

Medical Expenditure Panel Survey (MEPS). This study was a non-human research based 

on the regulation of the University of Texas Health Science Center at San Antonio 

(UTHSCSA) Institutional Review Board (IRB) (protocol number: HSC20160319N).  

  

  



 
 

 

 

13 

Data Source 

 This study utilized data from MEPS. MEPS is a set of large-scale surveys sponsored 

by the Agency for Healthcare Research and Quality (AHRQ). It provides detailed 

information of the healthcare use and expenditure from a nationally representative sample 

of outpatient, civilian Americans. MEPS is designed to produce national estimates of 

healthcare utilization through its statistical models.39,40 The design of MEPS is complex 

and includes stratification, clustering (primary sampling unit, or PSU), multiple stages of 

selection, and disproportionate sampling. Because of its complex survey design, analyzing 

MEPS data requires to application of MEPS survey patient-specific weight, stratum 

variance, and PSU variance. Also, to ensure accurate national estimates, AHRQ requires a 

minimum of 100 unweighted observations to report the results.39-41 

 MEPS is a relational data source that is publicly accessible on AHRQ’s website for 

research purposes, and its data files are categorized into Household Component Full-Year 

files, which contain expenditure and utilization data for the calendar year, and Household 

Component Event files, which contain patient self-reported medical events. 39,40 
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Study Subjects and Eligibility 

We included any patient who had at least one SGA prescription between 2008 and 

2013, based on the Prescribed Medicines files of MEPS. For the SGAs in this study, we 

included clozapine, risperidone, quetiapine, olanzapine, aripiprazole, ziprasidone, 

paliperidone, lurasidone, iloperidone, and asenapine. SGAs were identified by the Multum 

Lexicon drug classification codes: first level category ID 242 (psychotherapeutic agents), 

second level category ID 251 (antipsychotics), and third level category ID 341 (atypical 

antipsychotics). 
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Definitions 

Patient’s Receipt of SGAs by Metabolic Risks 

 Based on our review of the existing literature on metabolic adverse effects 

associated with SGAs, risk of metabolic adverse effects of SGAs can be categorized into 

low, moderate, and high.15,26-32 To simplify the classification of metabolic risk in SGAs, 

we took a step forward and created the two-level category of LMRS and HMRS (Table 

2.1). Utilizing the review by De Hert et al., we combined the SGA agents with moderate 

or high metabolic risks into a single group, HMRS, and then kept the SGA agents with low 

metabolic risks the same. 

 

 

Table 2. 1 SGAs Categorized as LMRS and HMRS15,26-32 

LMRS HMRS 

 Aripiprazole 

 Asenapine 

 Lurasidone 

 Ziprasidone 

 Clozapine 

 Iloperidone 

 Olanzapine 

 Paliperidone 

 Quetiapine 

 Risperidone 
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Patient’s Race/Ethnicity 

 NHW: patient who reported to be of White race (no other race reported) and non-

Hispanic ethnicity 

 ‘Others’: patient who reported to be of Hispanic ethnicity or races other than White 
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Variables 

 Based on patients’ race, Hispanic ethnicity, and antipsychotic prescription 

records, we created two dichotomous variables to assess the race/ethnicity and individual 

patient’s receipt of SGAs by metabolic risk categories (Table 2.2). Regardless of the 

numbers of SGA prescription filled, patients were categorized to either using LMRS or 

using HMRS. Patients who used both LMRS and HMRS were classified as patient using 

HMRS (Table 2.3).  
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Table 2. 2 Variables for Statistical Analysis 

Variable Variable Type 

Patient’s race/ethnicity 

 NHW 

 ‘Others’ 

Dichotomous 

Patient’s receipt of SGAs by metabolic risks 

 LMRS 

 HMRS 

Dichotomous 
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Table 2. 3 Examples of Categorizing Patient’s Receipt of LMRS or HMRS 

Example 1: Patient A had three prescriptions for olanzapine and no other SGAs; 

patient A was categorized as a patient using HMRS 

Example 2: Patient B had only one prescription for aripiprazole; patient B was 

categorized as a patient using LMRS 

Example 3: Patient C had four prescriptions for ziprasidone and one prescription for 

quetiapine; patient C was categorized as a patient using HMRS 
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Statistical Methods 

 To test our hypotheses, we utilized the chi-square test to analyze the relationship 

between race/ethnicity (NHW or ‘Others’) and patient’s receipt of SGAs with lower or 

higher metabolic risk category (LMRS or HMRS). We chose race/ethnicity to be the 

independent variable, and the dependent variable was the receipt of SGAs with lower or 

higher metabolic risk category (LMRS or HMRS). The chi-square test was adjusted to 

account for the MEPS complex study design using patient-specific weights, clustering, 

and stratification to derive national estimates. IBM® SPSS® Statistic 23 was used for all 

statistical analyses. A p-value that was less than 0.05 indicated statistical significance. 

 For each cell of the 2x2 chi-square table, we also reported the adjusted residual to 

assess if an individual cell was significantly above or below the expected value when the 

null hypothesis was true. Under the null hypothesis that race/ethnicity and receipt of 

LMRS or HMRS were independent, the adjusted residual would have a normal 

distribution.  Therefore, with a significance level of 0.05, the null hypothesis would be 

true if the adjusted residual was less than 1.96 and more than -1.96. In addition, odds 

ratios were also calculated to assess the magnitude of the relationship between 

races/ethnicities and patient’s receipt of LMRS or HMRS. 
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Chapter Three 

Results 

Objective: To determine if there is an association between race/ethnicity (NHW or 

‘‘Others’’) and the receipt of LMRS or HMRS 

 

Overall, we estimated there were about 4 million patients per year who had at 

least one prescription for SGAs. Approximately 2.8 million patients were NHW, and 1.2 

million patients were considered ‘Others’. Of these 4 million patients, 29.7% (1.2 

million) used LMRS, and 70.3% (2.8 million) used HMRS. Table 3.1 depicts the overall 

results of the chi-square test. Overall, the disproportionate use of LMRS and HMRS 

between NHW and ‘Others’ was significant (chi-square = 10.745, p = 0.021). 

 

Table 3. 1 Chi-Square Results on Relationship between Patient’s Race/Ethnicity and  

Patient’s Receipt of LMRS or HMRS 

 
Patient’s Race/Ethnicity (Number of Patients) 

NHW Other Total 

Patient’s Receipt of 

SGA by Metabolic 

Risk Categories 

(Number of 

Patients) 

LMRS 888,370 305,420 1,193,790 

HMRS 1,918,603 911,054 2,829,657 

Total 2,806,973 1,216,474 4,023,447 

Chi-square = 10.745, p = 0.021 

LMRS: aripiprazole, asenapine, lurasidone, and ziprasidone 

HMRS: clozapine, iloperidone, olanzapine, quetiapine, paliperidone, and risperidone 
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Hypothesis 1: More NHW using SGAs will receive LMRS compared to ‘Others’ 

 Of the 1.2 million patients who received only LMRS, approximately 0.9 million 

were NHW (Table 3.2). This disproportionate use was significantly different from what 

our bivariate model predicted; more NHW using SGAs received LMRS than what we 

expected by random chance (adjusted residual = 2.41 > 1.96). Our model showed the 

odds for NHW to receive LMRS were 1.381 times greater than those for ‘Others’.  We 

accepted hypothesis 1. 

 

 

Table 3. 2 Chi-Square Results on NHW Received LMRS 

NHW Patients Received LMRS 

Observed 888,370 

Predicted 832,854 

Adjusted Residual 2.410 

Chi-square = 10.745, p = 0.021, odds ratio = 1.381 

LMRS: aripiprazole, asenapine, lurasidone, and ziprasidone 
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Hypothesis 2: More NHW using SGAs will receive HMRS than ‘Others’ 

 Of the 2.8 million patients received HMRS, approximately 1.9 million were NHW 

(Table 3.3). This disproportionate use was significantly different from what our bivariate 

model predicted; less NHW using SGAs received HMRS than what we expected by 

random chance (adjusted residual = -2.41 < -1.96). Our model showed the odds for NHW 

to receive HMRS were approximately 28% less than those for ‘Others’.   We rejected 

hypothesis 2. 

 

 

Table 3. 3 Chi-Square Results on NHW Received HMRS 

NHW Patients Received HMRS 

Observed 1,918,603 

Predicted 1,919,184 

Adjusted Residual -2.410 

Chi-square = 10.745, p = 0.021, odds ratio = 0.724 

HMRS: clozapine, iloperidone, olanzapine, quetiapine, paliperidone, and risperidone 

  



 
 

 

 

24 

Hypothesis 3: More ‘Others’ using SGAs will receive LMRS compared to NHW 

Of the 1.2 million patients who received only LMRS, approximately 0.3 million 

were considered ‘Others’ (Table 3.4). This disproportionate use was significantly 

different from what our bivariate model predicted; less ‘Others’ using SGAs received 

LMRS than we expected by random chance (adjusted residual = -0.241 < -1.96). Our 

model showed the odds for ‘Others’ to receive LMRS was approximately 28% less than 

those for NHW.  We rejected hypothesis 3. 

 

Table 3. 4 Chi-Square Results on ‘Others’ Received LMRS 

‘Others’ Patients Received LMRS 

Observed 305,420 

Predicted 360,936 

Adjusted Residual -2.410 

Chi-square = 10.745, p = 0.021, odds ratio = 0.724 

LMRS: aripiprazole, asenapine, lurasidone, and ziprasidone 
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Hypothesis 4: More ‘Others’ using SGAs will receive HMRS compared to NHW 

 Of the 2.8 million patients who received HMRS, approximately 0.9 million were 

considered ‘Others’. (Table 3.5) This disproportionate use was significantly different 

from what our bivariate model predicted; more ‘Others’ using SGAs received HMRS 

than we expected by random chance (adjusted residual = 2.41 > 1.96). Our model showed 

the odds for ‘Others’ to receive HMRS was 1.381 times greater than those for NHW.  We 

accepted hypothesis 4. 

 

Table 3. 5 Chi-Square Results on ‘Others’ Received HMRS 

NHW Patients Received HMRS 

Observed 911,054 

Predicted 910,473 

Adjusted Residual 2.410 

Chi-square = 10.745, p = 0.021, odds ratio = 1.381 

HMRS: clozapine, iloperidone, olanzapine, quetiapine, paliperidone, and risperidone 
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Chapter Four 

Discussion 

 Our study was the first to describe outpatient SGA use by risk of metabolic adverse 

effects between NHW and ‘Others’ in the US civilian, outpatient population. Our data 

demonstrated the disproportionate use of LMRS or HMRS was significant between these 

two racial/ethnic groups; more NHWs using SGAs received LMRS than ‘Others’ (p = 

0.021). More ‘Others’ patients received HMRS than those of NHW patients did (p = 0.021). 

 Although previous studies suggested there were less or even likely insignificant 

racial/ethnic disparities in SGA use as compared to FGA use, our study suggested there  

still may be racial/ethnic disparities in antipsychotic prescribing when considering the 

receipt of SGA with different metabolic risk categories (LMRS or HMRS). This difference 

in SGA prescribing patterns could be partly explained by the medication cost and generic 

availability (Table 4.1). Patients of racial/ethnic minorities are more likely than those of 

NHW to be uninsured or had lower income levels.42,43 Risperidone, the first generic SGA 

other than clozapine, has been approved by the FDA since 2008; however, the first generic 

LMRS agent was not approved until more recently in 2012. Ziprasidone was the only 

LMRS agent that had a generic alternative available during our study period. Based on the 

most recent average wholesale prices of SGAs, the cost of generic ziprasidone was 

approximately four times of the cost of generic risperidone (Table 4.1).44 The racial/ethnic 

disparity in LMRS use observed in our study could be confounded by the high cost of 

LMRS agents and the disparities of income and health insurance coverage in the ‘others’ 

group.45 In addition to costs and generic availability, aripiprazole and ziprasidone were 

more likely to be restricted as non-preferred brand antipsychotics in insurance medication 

formularies compared to risperidone, quetiapine, and olanzapine.46,47 Also, aripiprazole 

and ziprasidone were more likely to be restricted by insurance and health care plans with 
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prior authorization compared to risperidone and quetiapine.46-48 These formulary 

restrictions could also further decrease access to LMRS in the ‘others’ group who already 

had lower health care access and utilization than NHW.43  
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Table 4. 1 SGAs, Generic Approval Years, and Generic Costs 44 

Generic Name 
Year of Generic 

Approval 
Generic Cost* 

Clozapine 1996 $ 280.47 

Risperidone 2008 $120.70 

Olanzapine 2011 $396.48 

Quetiapine 2012 $304.43 

Ziprasidone 2012 $531.83 

Aripiprazole 2015 $897.80 

Paliperidone 2015 $915.84 

Asenapine No Generic Available No Generic Available 

Iloperidone No Generic Available No Generic Available 

Lurasidone No Generic Available No Generic Available 

*Based on the lowest average wholesale price of 30-day supply at the lowest recommended 

target daily adult dosage for schizophrenia on the FDA labels 
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In addition, psychiatric patients of NHB were more likely than those of NHW to 

receive a psychotic disorder diagnosis instead of mood disorder diagnosis; mood disorders 

can be potentially underdiagnosed in this minority population. 49,50 Aripiprazole was the 

most used LMRS agent in our study, which also ranked number two in the US prescription 

medication sales in 2012.51 Increased use of aripiprazole may be due to its use for adjunct 

treatment in depression, which could be underdiagnosed in patients of NHB. 

 Our study highlighted the importance of examining SGA prescribing patterns by 

risk of metabolic adverse effects. Use of FGAs has largely been replaced by SGAs in the 

US, and SGAs have become the standard of care for schizophrenia and bipolar disorder. 

2,3,5,14,17,18 Selection of SGAs should be based on patient’s previous antipsychotic 

experience and side effect profile.2,4 Because of the high prevalence of MetS among 

patients with SMI, LMRS agents should be preferred over HMRS agents to delay 

occurrence of MetS, avoid exacerbating existing metabolic symptoms, and decrease long-

term healthcare costs associated with antipsychotic induced MetS.4,52,53 In this study, our 

results suggested that disparities appeared to still exist in LMRS use between different 

races/ethnicities. The next step should be using a multivariate model and different data 

source to confirm our study results. In addition, further research should be directed to 

identifying other factors affecting equal access to LMRS and innovative mental health 

practice models and policies to decrease and eliminate the disparities of LMRS in 

racial/minority groups. 
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Limitations 

There were some limitations to this study. First, MEPS data rely on patient self-

reporting.39,40 In this study, patients’ race and ethnicity were solely based on patient self-

reporting while prescription records were collected both from patients and their 

pharmacies. Patient self-reporting could be less robust than information obtained from 

health professionals. Also, reliability of self-reporting varies in patients with mental 

disorders. A previous study has suggested that self-reporting of health service use by 

patients with SMI was most reliable when dealing with service provided, but less consistent 

on the level of actual service given.54 

Secondly, MEPS only included civilian, outpatient patients. Institutionalized 

patients and patients of military or federal services, including Veterans Affairs and 

Department of Defense, were excluded. Therefore, we were not able to generalize our 

findings to these populations. It is possible the SGA prescribing patterns are different 

among institutionalized patients because the acuity and severity of the psychiatric disorders 

being treated in inpatient settings are different from those in outpatient settings. 

Also, because MEPS data from 2008 to 2013 were pooled to increase sample size 

and decrease variance, we could not detect if there were significant changes in the 

racial/ethnic disparities of SGA uses between 2008 and 2013. Likewise, we could not 

detect the trends in SGA prescribing between 2008 and 2013 from the pooled analyses. 

In addition, we simplified SGA metabolic risk levels into LMRS and HMRS. 

Therefore, we could not generalize our results to the receipt of SGA with low, moderate, 

or high metabolic risk. 

Lastly, there were several possible covariates not included in our study design, 

including income, education, health insurance status, indications of antipsychotic use, and 

coexisting medical conditions, which can inevitably affect patients’ receipt of LMRS or 

HMRS. 
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Conclusion 

 In this study, we took a step forward to simplify the categorization of SGAs into 

LMRS and HMRS based on their risks of metabolic adverse effects. Applying our two-

group SGA categorization and using MEPS data, there still appears to be a racial/ethnic 

disparity of outpatient prescribing of SGA’s with lower or higher metabolic adverse effects. 

NHW were more likely to receive LMRS compared with other races/ethnicities.  
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