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Purpose: Little is known about the impact of health disparities on antipsychotic treatment and healthcare resource utilization (HRU) 
among patients with schizophrenia. The objective of this analysis is to examine treatment patterns and HRU by age, race/ethnicity, and 
insurance coverage among patients with schizophrenia in an integrated delivery network (IDN).
Patients and Methods: This cross-sectional study used electronic health record data from MedStar Health, an IDN in the Baltimore- 
Washington, DC, area. Patients were aged ≥18 years and had ≥2 outpatient encounters or ≥1 hospitalization with a diagnosis of 
schizophrenia between January 1, 2017 and March 31, 2021. Outcomes assessed included oral antipsychotic prescriptions, long-acting 
injectable antipsychotic (LAI) utilization, hospitalizations, emergency department (ED) visits, and outpatient visits. Analyses com-
pared subgroups based on age, race/ethnicity (non-Hispanic Black, non-Hispanic White, and other), and type of insurance coverage at 
index (Medicare, Medicaid, and other) during 12 months of follow-up.
Results: A total of 78.1% of patients had ≥1 prescription for an antipsychotic and 69.1% received ≥1 second-generation antipsychotic. 
Second-generation long-acting injectables (SGA LAI) were utilized by 9.0% of patients, with the elderly and Medicaid beneficiaries 
having the lowest SGA LAI utilization. Overall, 61.7% of patients had ≥1 hospitalization, 56.4% had ≥1 outpatient visit, and 50.5% 
had ≥1 ED visit. Hospitalizations and ED visits were most common in those 18 to 24 years of age and in Medicaid beneficiaries, 
whereas outpatient visits were more common for the elderly and Medicare beneficiaries.
Conclusion: At the population level, the results indicate widespread underprescription/underutilization of antipsychotics that have 
been shown to improve clinical and economic outcomes in patients with schizophrenia, particularly SGA LAI. Within specific 
subpopulations, disparities in treatment selection and HRU were observed, suggesting the need for increased attention to at-risk groups 
to ensure consistent quality of care regardless of age, race/ethnicity, or insurance coverage.
Keywords: health disparities, race/ethnicity, antipsychotic prescription, long-acting injectable antipsychotics, second-generation 
antipsychotic, clinical outcomes

Introduction
Schizophrenia is a complex psychiatric disorder that resulted in an estimated economic burden of $343.2 billion in 2019.1 

This disorder significantly raises the risk of mortality compared to the general population, resulting in approximately 28.5 
years of life lost per patient.2 Goals of therapy in patients with schizophrenia are individualized and may include 
avoiding relapses, improving social functioning, and maximizing quality of life. At a population level, medication 
adherence, avoidance of the use of acute care services such as hospitals and emergency departments (EDs), and 
appropriate follow-up of patients after acute events have been identified as key indicators of quality of care.3–7 
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Recommendations to achieve these measures include the use of long-acting injectable (LAI) antipsychotics and providing 
patient care in the least restrictive setting that will allow for safe and effective treatment.

Social determinants of health such as race, socioeconomic status, and geographic location are key contributors to the 
incidence and burden of schizophrenia.8–11 The burden of disease in patients with schizophrenia is further complicated by 
frequent gaps in insurance coverage,12 poor health literacy,13 and substantial non-psychiatric and psychiatric comorbid-
ities, including alcohol and substance misuse.14,15 As such, the psychiatric community has advocated for serious mental 
illness to be designated as a health disparity in efforts to facilitate its prioritization as a public health effort.16,17

Differences in antipsychotic prescriptions and healthcare resource utilization (HRU) based on race and ethnicity have 
been previously identified from real-world studies; however, less is known about the influence of age and insurance 
coverage on antipsychotic treatment patterns and HRU.18–24 In order to overcome disparities in care, it is important to 
understand the contributing or exacerbating factors. To that end, this study examined the impact of race and ethnicity, 
age, and insurance type on treatment patterns and HRU in a large and diverse population of patients with schizophrenia 
receiving care in an integrated delivery network (IDN).

Materials and Methods
Study Design
This cross-sectional study used MedStar’s Cerner electronic health record (EHR) platform, containing deidentified data 
from patients served by MedStar Health, an IDN in the Washington, DC, metropolitan area that includes 10 hospitals and 
more than 300 care locations. The EHR platform included data on inpatient, ambulatory (outpatient), and emergency 
visits within MedStar Health; accompanying diagnosis codes; insurance billing details; medications prescribed; and self- 
reported patient demographics such as race/ethnicity, smoking status, and living situation.

The study timeframe was January 1, 2017 to March 31, 2022. The earliest occurrence of a patient’s qualifying 
diagnosis of schizophrenia during this window was defined as the index date, and study outcomes were examined in the 
12 months following the index date.

Participants
Study patients were adults (aged ≥18 years old at index date) who had ≥2 outpatient encounters or ≥1 inpatient encounter 
with a discharge diagnosis of schizophrenia (International Classification of Diseases, 10th revision, clinical modification 
[ICD-10-CM] diagnosis code F20.x or F25.x) between January 1, 2017 and March 31, 2021.

Study Measures
Patient baseline characteristics included age, sex, self-identified race/ethnicity, insurance type, marital status, geography 
(rural or urban), employment, and living status at index. Body mass index (BMI) was calculated from height and 
weight recorded in the medical record. Elixhauser Comorbidity Index was calculated using ICD-10-CM diagnosis 
codes.25,26

Study outcomes included oral antipsychotic prescription, LAI utilization, and HRU during the 12-month follow-up 
period. Antipsychotic prescription/utilization was grouped by route of administration (oral or LAI) and by generation 
(first-generation or second-generation). HRU was described as the occurrence of ED visits, outpatient visits, and inpatient 
admissions. Mental health-related visits were defined as those with an ICD-10-CM code of F01.x-F99.x.

Analyses
Patients were stratified by age (18–24, 25–34, 35–44, 45–54, 55–64, and ≥65 years), race/ethnicity (non-Hispanic Black, 
non-Hispanic White, and other), and primary insurance type (Medicare, Medicaid, and other) at the index encounter. 
“Other” race/ethnicity included a small number of participants who self-identified as either Hispanic, Asian-Pacific 
Islander, multiracial, multiethnic, or other/unknown race or ethnicity. “Other” insurance included insurance that was 
government issued, commercial or private, or not present (none/self-payment).
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Unadjusted, univariate analyses were used to describe all study outcomes, both overall and across sociodemographic 
subgroups. In addition to frequency and proportion, measures to assess distribution/spread (minimum, maximum, range), 
central tendency (median, mean), and variability (standard deviation) were employed when appropriate. Unadjusted, 
bivariate analyses presented both cross-tabulations (Chi-squared) and differences in means (Student’s t-tests of means/ 
Mann–Whitney U-tests) to assess for associations within sociodemographic categories.

Simple logistic regression was conducted to investigate the impact of age group, sex, race/ethnicity, or the insurance 
type of patients with schizophrenia on the probability of antipsychotic medication prescription/utilization and HRU. 
Multivariate logistic regression was conducted to control for race/ethnicity, age, and insurance type. Unadjusted and 
adjusted odds ratios (OR and ORa, respectively), 95% confidence intervals (CIs), and P-values were measures used to 
investigate and describe the associations.

All statistical analyses were conducted using SAS version 9.3 and R version 4.2.2, with tests conducted assuming 
a two-tailed test of significance and alpha level set a priori at 0.05.

Results
Participants
A total of 10,026 patients with schizophrenia were included in the study (Supplemental Figure 1). The mean (standard 
deviation) age of study participants was 46.0 (16.0) years and 43.7% of the population was female (Table 1). The study 
population was predominantly Non-Hispanic Black (65.1%), with 24.3% of patients identifying as Non-Hispanic White, 
and 10.7% fitting the other race/ethnicity category. Medicaid was the primary insurance type at index for nearly half of 

Table 1 Baseline Characteristics

All Patients  
N = 10,026

Male, n (%) 5643 (56.3%)

Age (years), mean (SD) 46.0 (16.0)

Age group (years), n (%)

18–24 1000 (10.0%)
25–34 2021 (20.2%)

35–44 1634 (16.3%)

45–54 1863 (18.6%)
55–64 2216 (22.1%)

≥65 1292 (12.9%)

Race/ethnicity, n (%)

Non-Hispanic White 2432 (24.3%)

Non-Hispanic Black 6523 (65.1%)
Other 1071 (10.7%)

Insurance type at index, n (%)
Medicare 3935 (39.2%)

Medicaid 4833 (48.2%)

Other 1258 (12.5%)

Elixhauser Comorbidity Index, mean (SD) 3.99 (2.68)

Smoking status, n (%)

Current smoker 3911 (39.0%)

Former smoker 935 (9.3%)
Non-smoker 4015 (40.0%)

Unknown 1165 (11.6%)

(Continued)
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patients (48.2%), with the remaining patients covered by Medicare (39.2%) and other or no insurance (12.5%). The 
majority of patients were single (81.7%), lived in urban areas (97.7%), and had a BMI ≥25 kg/m2 (64.0%). Common 
psychiatric comorbid conditions included bipolar disorder (35.2%), anxiety (30.9%), and depression (26.9%).

Antipsychotic Prescription/Utilization
In the overall population, 78.1% of patients were prescribed at least one antipsychotic medication during the follow- 
up period, 47.9% received at least one first-generation antipsychotic (FGA), and 69.1% received at least one second- 
generation antipsychotic (SGA). SGA LAIs were prescribed to 9.0% of patients. Prescription/utilization of any 
antipsychotic, any FGA, an oral FGA, an oral SGA, or an SGA LAI decreased with age (Figure 1). Whereas FGA 
LAI use decreased with age among those aged 18 to 44 years, usage increased in patients aged 55 to 64 years and 
≥65 years. Prescription/utilization of any antipsychotic medication was similar among non-Hispanic White and non- 
Hispanic Black patients, but FGA LAI use was higher among non-Hispanic Black patients (23.7%) compared to 
non-Hispanic White patients (17.7%; P < 0.001) (Figure 2). With the exception of SGA LAIs, Medicaid benefici-
aries were more likely to receive the various types of antipsychotics compared to patients covered by Medicare or 
other insurance (Figure 3). Medicare beneficiaries had 20% lower odds of any SGA use compared to Medicaid 
beneficiaries (OR: 0.80 [95% CI: 0.73–0.88]; P < 0.001) (Supplemental Table 1). The same pattern was observed 
when age group or age group and race/ethnicity were held constant; patients with Medicare had 12% and 13% lower 
odds of any SGA use, respectively, compared to patients with Medicaid (ORa: 0.88 [95% CI: 0.79–0.97]; P = 0.012; 
ORa: 0.87 [95% CI: 0.79–0.96]; P = 0.008).

Table 1 (Continued). 

All Patients  
N = 10,026

Employment status, n (%)
Disabled 2307 (23.0%)

Unemployed 1824 (18.2%)

Full-time employed 229 (2.3%)
Part-time employed 125 (1.2%)

Retired 168 (1.7%)

Student 149 (1.5%)
Part-time employed 125 (1.2%)

Other 77 (0.8%)

Unknown 5147 (51.3%)

Living situation, n (%)

Housing with support 2407 (24.0%)
Housing without support 3448 (34.4%)

Mental health facility/hospital 31 (0.3%)

Unknown/missing 2975 (29.7%)
Unstable or temporary housing/homeless 1165 (11.6%)

Marital status, n (%)

Single 8189 (81.7%)

Married 726 (7.2%)
Divorced 601 (6.0%)

Widowed 315 (3.1%)

Separated 162 (1.6%)
Unknown 33 (0.3%)

Abbreviation: SD, standard deviation.
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Healthcare Resource Utilization
Overall, 61.7% of patients had ≥1 all-cause hospitalization, 56.4% had ≥1 outpatient visit, and 50.5% had ≥1 ED visit 
during the 12 months following the first observed diagnosis of schizophrenia. Mental health-related hospitalizations, 
outpatient visits, and ED visits occurred in 61.4%, 43.8%, and 43.6% of patients, respectively.

Significant differences in HRU were observed across age, race/ethnicity, and insurance type subgroups. Patients aged 
18 to 24 years were more likely to have ≥1 all-cause or mental health-related inpatient visit during the follow-up period 
than the other age groups, whereas patients aged ≥65 years were more likely to have ≥1 outpatient visit than the other age 
groups (Figure 4). Patients in the youngest and oldest age groups were less likely to have an ED visit compared to those 
aged 25 to 64 years.

Figure 1 Antipsychotic prescription/utilization by age group. 
Abbreviations: AP, antipsychotic; FGA, first-generation antipsychotic; FGA LAI, first-generation long-acting injectable; LAI, long-acting injectable; SGA, second-generation 
antipsychotic; SGA LAI, second-generation long-acting injectable.

Figure 2 Antipsychotic prescription/utilization by race/ethnicity. 
Abbreviations: AP, antipsychotic; FGA, first-generation antipsychotic; FGA LAI, first-generation long-acting injectable; LAI, long-acting injectable; SGA, second-generation 
antipsychotic; SGA LAI, second-generation long-acting injectable.

Neuropsychiatric Disease and Treatment 2024:20                                                                              https://doi.org/10.2147/NDT.S473492                                                                                                                                                                                                                       

DovePress                                                                                                                       
1841

Dovepress                                                                                                                                                              Seo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The proportion of patients with ≥1 inpatient visit was comparable among non-Hispanic White (60.2%) and non- 
Hispanic Black patients (60.6%), but higher (71.1%) among patients in the other race/ethnicity category (P < 0.001) 
(Figure 5). Non-Hispanic Black patients had the highest proportion of patients with ≥1 ED visit during the follow-up 
period, and non-Hispanic White patients were most likely to have ≥1 outpatient visit.

Patients insured by Medicaid were significantly more likely to be hospitalized for any reason compared to those with 
Medicare (Figure 6). The proportion of patients with ≥1 ED visit was also highest in those with Medicaid coverage. Patients with 
Medicaid at the index date had statistically significantly higher odds of hospitalization compared to each of the other insurance 

Figure 3 Antipsychotic prescription/utilization by type of insurance coverage. 
Abbreviations: AP, antipsychotic; FGA, first-generation antipsychotic; FGA LAI, first-generation long-acting injectable; LAI, long-acting injectable; SGA, second-generation 
antipsychotic; SGA LAI, second-generation long-acting injectable.

Figure 4 Healthcare resource utilization in the 12-month follow-up period by age group. 
Abbreviations: ED, emergency department.
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coverage groups. Compared to patients with Medicaid at index, the odds of hospitalization were 31% lower (OR: 0.69 [95% CI: 
0.63–0.75]; P < 0.001) among patients with Medicare at index and 17% lower (OR: 0.83 [95% CI: 0.73–0.94]; P = 0.005) among 
patients with other insurance at index (Supplemental Table 1). Controlling for age, the adjusted odds of hospitalization were 26% 
lower among patients with Medicare vs patients with Medicaid (ORa: 0.74 [95% CI: 0.68–0.82]; P < 0.001) and 22% lower 
among patients with other insurance compared to patients with Medicaid (ORa: 0.78 [95% CI: 0.69–0.89]; P < 0.001). Similar 
results were observed after controlling for both age and race/ethnicity and for ED visits (see Supplemental Table 1). The reverse 

Figure 5 Healthcare resource utilization in the 12-month follow-up period by race/ethnicity. 
Abbreviations: ED, emergency department.

Figure 6 Healthcare resource utilization in the 12-month follow-up period by type of insurance coverage. 
Abbreviations: ED, emergency department.
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pattern occurred for outpatient visits, wherein patients with Medicare had a 42% to 99% greater odds of outpatient visits than 
patients with Medicaid (P < 0.001).

Discussion
The results of this study highlight health disparities in schizophrenia treatment and burden in an already-disadvantaged 
population. Utilization of SGA LAIs was low in the overall population and in each subgroup. All-cause and mental 
health-related inpatient and ED visits were most common in patients aged 18 to 24 years and those covered by Medicaid, 
whereas outpatient visits were more common in the older adults and those covered by Medicare.

Previous studies have revealed differences in treatment patterns and HRU in subgroups of patients with schizo-
phrenia, particularly in relation to race and ethnicity. Using Medicaid data, Bareis et al18 found that non-Hispanic White 
patients were less likely than in other racial/ethnic groups to utilize LAIs, a finding that is consistent with the current 
study. Also in a Medicaid population, Pesa et al19 reported that Black patients were more likely than White patients to be 
treated with FGA LAI. Unlike the current study, older age in this population was found to be a predictor of FGA LAI 
utilization. Among New York state Medicaid beneficiaries, Normand et al23 observed that the proportion of patients 
treated with an LAI was numerically greater for patients identifying as Black (25.5%) than those who identify as other 
race (22.8%), White (21.7%), or Latinx (19.0%). Within Medicaid populations, the relationship between race/ethnicity 
and use of LAIs is confounded by differences in state-level Medicaid coverage policies; patients living in a state with an 
active prior authorization policy for LAIs were nearly 60% less likely to receive an LAI compared to those without such 
a policy.27 Using data from an integrated, community-based health system, Alavi et al20 identified non-White race as 
a predictor of greater odds for LAI use, whereas age ≥40 years was a predictor of lower odds for LAI use. Race/ethnicity 
has also been found to influence HRU, with Mahabaleshwarkar et al24 reporting that a greater proportion of non-Hispanic 
Black patients with schizophrenia had a 30-day follow-up visit after a hospitalization, ED visit, and mental health 
specialist visit during follow-up compared with non-Hispanic White patients. These investigators also observed that older 
patients had fewer ED and mental health specialist visits and were less likely to be treated with LAIs or SGAs than 
younger patients.

Use of SGA LAIs has been associated with improved adherence and reduction in hospitalizations, ED visits, and 
healthcare costs compared to oral antipsychotics.28–31 In the recently updated guidelines for the treatment of schizo-
phrenia published by the American Psychiatric Association, LAI antipsychotic medication is advocated if patients prefer 
such treatment or if they have a history of poor or uncertain adherence.32 Underutilization of SGA LAIs in this study is 
consistent with previous studies; the percentage of patients receiving any SGA LAI was 9% among Medicaid bene-
ficiaries in 2018 and 14% among fee-for-service Medicare beneficiaries in 2019.30,33 Notably, in our dataset FGA LAI 
use was greater than that of SGA LAI, despite the latter being a preferred option in many clinical scenarios.34 Coverage 
policies are unlikely to be responsible for the underuse of SGA LAIs in this study, as Medicaid preferred drug lists for 
Maryland, Virginia, and DC include multiple SGA LAIs, and antipsychotics are among six “protected classes” in 
Medicare and are protected from utilization management policies.35–37 Clinician knowledge of treatment options and 
patient acceptability of LAIs are commonly cited as barriers, along with practical aspects of treatment administration.38– 

43 Another possible barrier that may have influenced utilization in the current study was the COVID-19 pandemic, which 
may have limited access to injection facilities, thus inhibiting LAI initiation.

An estimated 382,000 ED visits related to schizophrenia occur each year in the United States, and one-third of them 
result in a hospitalization.44 Medicaid is the predominant payer for ED visits related to schizophrenia, accounting for 
40% of visits compared with 16% for no insurance, 15% for Medicare, and 15% for dual Medicare and Medicaid. In 
contrast, only 23% of non-schizophrenia-related ED visits are paid for by Medicaid, which is comparable to the 23% of 
non-schizophrenia visits with no insurance and lower than the 34% of these visits with private insurance. Patients with 
schizophrenia and other serious mental illnesses cite access to care as a significant barrier to regular medical care, and 
patients reporting delays in accessing care are significantly more likely to visit the ED compared to those not reporting 
such delays. Patterns of HRU in this study are consistent with national trends showing greater ED utilization in patients 
covered by Medicaid compared to those of other insurance types.45,46 Medicaid coverage disruptions are common in this 
population and are associated with increased use of acute care services.12 Poor adherence to antipsychotic medications 
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has been associated with increased use of emergency services,47 further underscoring the importance of adherence in this 
population.

To our knowledge, this is the largest study to examine prescribing patterns and HRU in patients with schizophrenia in 
an IDN with a diverse patient population. A study conducted using EHR data from Atrium Health, an IDN with more 
than 900 care locations in North Carolina, South Carolina, and Georgia, included 2941 patients with a diagnosis of 
schizophrenia between January 2008 and June 2019.24 Population characteristics were similar to this study in terms of 
age, race/ethnicity, and insurance type. The study found greater use of LAIs, more schizophrenia-related inpatient visits, 
and more ED visits in non-Hispanic Black patients compared to non-Hispanic White patients, but no subgroup analyses 
by insurance type were conducted. This study fills an important gap in the literature on the impact of insurance type on 
prescribing patterns and resource use in this population.

There were several limitations with our study. The study was conducted exclusively with EHR data from a single IDN 
based in the Washington, DC; Maryland; and Virginia metropolitan area. Therefore, the data might not be representative 
of other hospital networks or states with different Medicaid policies. Prescription data in EHR reflects prescriptions 
electronically submitted to pharmacies and do not indicate that the medication was received by the patient. EHR data 
within an IDN captures only encounters within that system. Loss to follow up due to mortality, relocation, or seeking care 
outside of network cannot be identified. Moreover, patients were not required to have a full 12 months of follow-up to be 
included in the analysis. Another consideration is that the COVID-19 US Public Health Emergency ran from March 2020 
to January 2023, partially overlapping the study period and potentially impacting antipsychotic prescription/utilization 
and HRU. Lastly, the first observable diagnosis of schizophrenia (ie, the study index) is based on the first diagnosis that 
occurs within the study period, which cannot be interpreted as the patient’s initial diagnosis of schizophrenia. Data, 
therefore, cannot distinguish between incident and prevalent diagnoses of schizophrenia. Although we do not have access 
to the date of first diagnosis or duration of disease information for the patients included in the analysis, we can make 
some assumptions based on the demographics. The study population was 56.3% male and the mean age was 46.0 
(standard deviation, 16.0) years, with approximately 70% of patients aged 35 years or older and 53.6% aged 45 years or 
older. Given that schizophrenia is most commonly diagnosed when a patient is in their late teens to early 30s and tends to 
be diagnosed at a younger age in men versus women, we can infer that our study population was predominantly prevalent 
cases. As such, we would anticipate more frequent prescription of LAIs than if the population were predominantly 
incident cases. Interestingly, in our dataset the younger age groups, where one may reasonably expect more incident 
cases, were more likely to receive an FGA LAI or SGA LAI than the older age groups. Excluded from consideration in 
our study were patients receiving institutional long-term care; however, older data from state psychiatric facilities have 
also reported potential disparities in LAI use.48

In conclusion, the results of this study indicate overall underprescription/underutilization of antipsychotic medica-
tions, with particularly low use of SGA LAI medications, which have been shown to improve clinical and economic 
outcomes in patients with schizophrenia. Moreover, disparities in treatment selection and HRU were observed based on 
age, race/ethnicity, and/or insurance coverage—findings that may influence clinical outcomes for these patients. 
Education and removal of barriers to healthcare access and treatment are needed to ensure consistent quality of care 
and reduce the burden of disease in this vulnerable population.

Abbreviations
AP, antipsychotic; BMI, body mass index; CI, confidence interval; ED, emergency department; FGA, first-generation 
antipsychotic; FGA LAI, first-generation long-acting injectable; EHR, electronic health record; HRU, healthcare resource 
utilization; ICD-10-CM, International Classification of Diseases, 10th revision, clinical modification; IDN, integrated 
delivery network; LAI, long-acting injectable; OR, odds ratio; SGA, second-generation antipsychotic; SGA LAI, second- 
generation long-acting injectable.
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