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Purpose: US Medicare beneficiaries in fee-for-service (FFS) and Medicare Advantage (MA) plans may differ in sociodemographics, 
treatment patterns, and healthcare costs, but real-world evidence is limited. Our objective was to gain a holistic understanding of 
Medicare beneficiaries using long-acting injectable antipsychotic medications (LAI-AM) as a case study.
Patients and Methods: This observational study describes two distinct cohorts of new LAI-AM users enrolled in FFS or MA plans 
from July-2017 through December-2020. Data were extracted from the Centers for Medicare & Medicaid Services’ Chronic 
Conditions Data Warehouse (for FFS) and the Carelon Research Healthcare Integrated Research Database® (for MA). Setting the 
first LAI-AM claim as index date, we identified adult beneficiaries enrolled for ≥12-months before (baseline) and after (follow-up) the 
index date. We described LAI-AM users’ sociodemographic and clinical characteristics, medication adherence (proportion of days 
covered [PDC]), and healthcare costs.
Results: We identified 3180 FFS- and 525 MA-enrolled LAI-AM initiators. Compared to the MA cohort, the FFS cohort was younger 
(mean 49 vs 53 years), had more males (56% vs 45%), and had more living in the South and West. Many had a depressive mood 
disorder (70%) and/or substance use disorder (40%). The mean PDC was 0.52 (SD 0.34) for FFS and 0.46 (SD 0.34) for MA. Only 
33% (FFS)/27% (MA) had a PDC≥0.8 (adherent). In both cohorts, total medical costs decreased and total pharmacy costs increased 
from baseline to follow-up.
Conclusion: Differences in sociodemographic characteristics between FFS and MA plan LAI-AM initiators did not correspond with 
different patterns or costs of treatment.
Keywords: long-acting injectable antipsychotics, Medicare, real-world evidence, schizophrenia

Introduction
Schizophrenia is a serious chronic, and often disabling, condition afflicting 1.2% (3.7 million) of US adults aged 18–65, 
according to data from 2020–2022.1 Symptoms typically emerge in late adolescence through early adulthood and include 
hallucinations, delusions, thought disorders, reduced expression of emotions, social instability, motor impairment, and 
cognitive impairment.2–4 Approximately half of individuals with schizophrenia have a co-occurring mental or behavioral 
disorder.5 The economic burden of schizophrenia was estimated at $343 billion in 2019 using a societal perspective.6

Antipsychotic medications are the first-line treatment for adults with schizophrenia.7 As of 2024, 25 antipsychotic 
agents have a US Food and Drug Administration (FDA)-approved indication for schizophrenia, of which 11 have a long- 
acting injectable (LAI) formulation. Administered by licensed healthcare providers every 2 to 8 weeks,8 LAI antipsy
chotic medications (LAI-AMs) are associated with higher adherence compared to oral-AMs.9,10

There are benefits and cost offsets for LAI-AMs. A meta-analysis published in 2024 found that LAI-AMs and oral- 
AMs were comparable in relapse prevention and treatment-emergent adverse events, but, in a subset of higher-quality 
studies of patients with extrapyramidal symptoms, LAI-AMs were superior to oral-AMs in preventing relapse and 
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hospitalization.11 Another meta-analysis published in 2021 examining similar outcomes was less conclusive.12 Economic 
studies based on health care claims data, primarily in populations covered by Medicaid, show that reductions in 
hospitalizations, ED visits, and healthcare costs offset the higher acquisition costs of LAI-AMs.13 The benefits and 
cost offsets could have a significant impact on the Medicare population, as nearly half of adults with schizophrenia are 
covered under Medicare.14 However, the relatively few real-world studies on this topic used older (2005 to 2019) or 
narrower samples of Medicare beneficiaries enrolled in either traditional fee-for-service (FFS) Medicare or Medicare 
Advantage (MA).15–19

Our study extends the literature by comparing LAI-AM treatment patterns and health and economic outcomes among 
Medicare FFS and MA enrollees who initiated LAIs between 2016 and 2021. Inclusion of both FFS and MA samples 
allows a comprehensive assessment of the Medicare population and of the similarities and differences between FFS 
and MA.

Materials and Methods
Study Design and Data Sources
A retrospective study design utilized US administrative insurance claims data to derive two distinct cohorts of LAI-AM 
users with MA or FFS health plan coverage. The study leveraged two real-world data sources: the Healthcare Integrated 
Research Database (HIRD®) and the Centers for Medicare & Medicaid Services (CMS) Medicare Administrative 
database.

The HIRD integrates various data elements, including enrollment files, medical and pharmacy claims, outpatient 
laboratory data, and Electronic Health Records (EHR) for over 90 million members across the United States.20 These 
data are derived from routine clinical care and billing/reimbursement processes for members with employer-sponsored 
(the predominant portion), individually purchased, or public health insurance coverage. The demographic composition of 
the 2020 HIRD population is broadly representative of the 2020 US Census in terms of sex, age, and geographic region, 
although there is limited representation concerning race/ethnicity.21

The CMS database encompassed a 5% sample of the US Medicare population. The data comprise all paid claims for 
healthcare services, covering inpatient and outpatient settings, skilled nursing facilities, hospice, home health services, 
durable medical equipment, and prescription drugs for elderly and disabled US citizens.22–24 The CMS Medicare data, 
accessible through the Chronic Conditions Data Warehouse (CCW), permits dataset linkage via an encrypted beneficiary 
identifier.23 The CMS data was restricted to those enrolled in FFS plans.

The study incorporated individual-level race/ethnicity data as well as area-level social drivers of health (SDOH) from 
the American Community Survey (ACS) and the National Center for Health Statistics (NCHS) Urban-Rural 
Classification Scheme. Please refer to the Supplementary Methods 1 for further details.

Researchers accessed data in the format of a limited data set for which data use agreements were in place with the 
covered entities in compliance with the Health Insurance Portability and Accountability Act (HIPAA) Privacy Rule. The 
study protocol for the FFS population was deemed exempt by the Institutional Review Board (IRB) of the University of 
Maryland Baltimore. An IRB did not review the study protocol for the MA population since only a limited data set was 
accessed by Carelon Research.

Study Population and Time Periods
The study period was 01-Jan-2016 through 31-Dec-2021. We identified new LAI-AM use during the cohort accrual 
period of 01-Jan-2017 through 31-Dec-2020, which allowed a twelve-month baseline for the earliest date and a twelve- 
month follow-up for the latest date of LAI-AM initiation. The date of the first observed medical or pharmacy claim for an 
LAI-AM within this period was designated as the index date. The baseline period included twelve months prior to the 
index date (exclusive) and outcomes were assessed over a twelve-month follow-up period from the index date (inclusive) 
(Supplementary Figure 1).
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Patients were included if they were ≥18 years of age on the index date and had ≥12 months of continuous baseline 
and ≥12 months of continuous follow-up medical and pharmacy health plan enrollment. Patients were excluded if they 
had claims for >1 type of LAI-AM on the index date, or any claims for LAI-AMs during the baseline period.

Variable Definitions
Sociodemographic and Clinical Characteristics
Demographic characteristics, identified on the index date, included sex, age, geographical region of residence, race/ 
ethnicity, the diversity index (a composite of the fractions of members belonging to each available race/ethnicity 
category),25 and enrollment features (MA: dual eligible special needs plans [D-SNPs]; FFS: dual eligibility status, 
original entitlement reason). Selected SDOH variables at the Census tract level (ACS) or county level (NCHS) included 
economic stability, education access and quality, neighborhood and built environment, an aggregated socioeconomic 
status (SES) index,26 and urbanicity. Baseline clinical characteristics included 30 CCW chronic conditions,27 mental 
health comorbidities, and schizophrenia type on or before LAI-AM initiation (see Supplementary Table 2 for a list of all 
assessed schizophrenia types).

Treatment Patterns
Type of LAI-AM, brand vs generic, specialty of the treating/prescribing provider, and administration site were collected 
on index date. Psychotropic medication use and non-pharmacologic interventions (such as psychotherapy) were assessed 
at baseline and follow-up. LAI-AM adherence during follow-up was measured using proportion of days covered (PDC), 
calculated as the sum of the number of days with available supply of the index LAI-AM divided by the number of days in 
the follow-up period (ie, 365). Days’ supply was imputed for all instances where LAI-AM administration was reimbursed 
under the medical benefit and therefore appeared as a medical claim (see Supplementary Methods 1). Patients with PDC 
≥0.8 were considered adherent.28,29 LAI-AM persistence was measured by the number of continuous therapy days from 
the index date to the end of the follow-up period or discontinuation, whichever came first. A gap of 45 days or more after 
the previous fill’s exhaustion and the next LAI-AM fill defined discontinuation. Patients who discontinued their index 
LAI-AM and subsequently initiated a non-index LAI-AM at any time during the remainder of follow-up were considered 
to have switched.

Healthcare Resource Utilization (HCRU) and Costs
All-cause and mental health-related HCRU and costs were assessed during baseline and follow-up. HCRU included 
inpatient visits with length of stay (LOS), emergency department (ED) visits, outpatient visits (overall as well as in three 
selected subcategories of office visits, telehealth visits, and ambulance transports), and outpatient pharmacy fills. All- 
cause medical HCRU and costs included medical claims with any diagnosis codes, while all-cause pharmacy HCRU and 
costs included pharmacy fills for any drug. Healthcare costs, adjusted to 2022 US dollars (USD), included the total of 
health plan paid and patient paid amounts. Mental health-related HCRU and costs included all medical claims with 
diagnosis codes of schizophrenia or any other mental health-related conditions in any position on the claim, and any 
medical or pharmacy claims for psychotropic medications.

Statistical Analyses
All analyses were conducted separately for MA and FFS beneficiaries, ensuring that datasets remained independent, per 
data use agreement specifications. Therefore, no statistical comparisons were made between the two populations. All 
statistical analyses were exploratory and descriptive and performed using the Instant Health Data platform (Panalgo, 
Boston, MA) and Statistical Analysis System (SAS), Enterprise Guide version 8.3 (SAS Institute Inc., Cary, NC) for the 
MA cohort; SAS 9.4 (SAS Institute Inc., Cary, NC) was used for the FFS cohort.

Descriptive statistics were used for most analyses, including means and standard deviations (SD) for continuous 
variables, median and interquartile range (IQR) when appropriate, and frequencies for categorical values. Where missing 
data were present for variables, the percentage missing was reported as its own category, and no imputation was 
undertaken.

ClinicoEconomics and Outcomes Research 2026:18                                                                          https://doi.org/10.2147/CEOR.S567370                                                                                                                                                                                                                                                                                                                                                                                                       3

Grabner et al

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

https://www.dovepress.com/article/supplementary_file/567370/567370%20Supplementary%20file.docx
https://www.dovepress.com/article/supplementary_file/567370/567370%20Supplementary%20file.docx


To examine factors associated with adherence to LAI-AMs, we performed multivariable logistic regression analyses 
with adherence (adherent [PDC ≥80%] = 1) as the dependent variable. A pre-specified list of covariates, identified based 
on literature and clinical relevance, was included in the model to assess associations between baseline characteristics and 
LAI-AM adherence.

A sensitivity analysis was conducted to understand the demographic characteristics and utilization patterns of LAI- 
AM users in a broader sample. Specifically, we analyzed selected demographic and treatment pattern characteristics after 
removing the requirements for continuous enrollment and no prior LAI-AM use. Please refer to Supplementary Table 7 
for the results of this sensitivity analysis.

Results
Sociodemographic and Clinical Characteristics
We identified 525 MA-enrolled and 3,180 FFS-enrolled new LAI-AM users who met the study criteria. In both cohorts, 
the most attrition occurred after imposing 12 months of continuous health plan enrollment pre- and post-index date 
(Supplementary Figure 2).

The MA cohort was 45% male, compared with 56% male in the FFS cohort. Mean age in the MA cohort was 
approximately 5 years older than the FFS cohort (53.8 [SD 15.1] vs 48.6 [SD 15.3]). Individuals with dual 
eligibility for both Medicaid and Medicare constituted the majority of the FFS cohort (87%) and accounted for at 
least 47% of the MA cohort. More recent years accounted for a larger share of new LAI-AM users in the MA 
cohort, and a declining share in the FFS cohort. Most individuals in both cohorts were non-Hispanic/Latino White 
(MA 66% vs FFS 59%). The racial diversity index (MA 50% vs FFS 57%) and the proportion of patients with 
higher socioeconomic status were higher in the FFS cohort (Table 1 and Supplementary Table 1).

Table 1 Sociodemographic Characteristics

Medicare 
Advantage

Fee-for-Service

Number of patients, N 525 3,180

Sex, n (%) male 235 (44.8%) 1,783 (56.1%)
Age on index datea, years

Mean (SD) 53.8 (15.1) 48.6 (15.3)

Median (IQR) 53 (42–64) 48 (36–59)
Age categories, n (%)

18 to 39 103 (19.6%) 1,029 (32.4%)

40 to 64 294 (56.0%) 1,637 (51.5%)
65 to 74 79 (15.0%) 340 (10.7%)

75+ 49 (9.3%) 174 (5.5%)

US geographic region of patient residence, n (%)
Midwest 304 (57.9%) 756 (23.8%)

Northeast 117 (22.3%) 539 (16.9%)

South 86 (16.4%) 1,239 (39.0%)
West 18 (3.4%) 644 (20.3%)

MA D-SNP enrollment status of beneficiaries, n (%)
D-SNP (includes dual eligible beneficiaries only) 243 (47.2%) N/A
Non D-SNP (includes duals and non-dual beneficiaries) 282 (52.8%) N/A

FFS dual eligibility status of beneficiaries, n (%)
No duals N/A 407 (12.8%)
Partial duals N/A 464 (14.6%)

Full duals N/A 2,309 (72.6%)

(Continued)
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Most individuals (MA 72% vs FFS 78%) had evidence of schizophrenia at baseline (Supplementary Table 2). Nearly 
half of individuals in both cohorts had other mental health comorbidities, including anxiety disorders, bipolar disorder, 
and depression. We observed substantial non-psychiatric comorbidity burden in both cohorts as well, with the most 
common being hypertension (MA 66% vs FFS 53%), hyperlipidemia (MA 52% vs FFS 44%), and overweight/obesity 
(MA 42% vs FFS 36%). Overall, a larger proportion of the MA cohort had mental health and medical comorbidities 
relative to the FFS cohort (Figure 1). The mean (SD) number of all comorbidities was 5.4 (3.3) in MA and 4.6 (3.5) 
in FFS.

Treatment Patterns
Table 2 presents baseline psychotropic medication use as well as index LAI-AM utilization. Over 80% of individuals in 
both cohorts had evidence of non-LAI antipsychotic use at baseline, suggesting that LAI-AMs were not used as first-line 
treatments in this population. Additionally, over 60% of individuals in both cohorts received non-pharmacologic 
treatment such as psychotherapy (Supplementary Table 3). Approximately three-fourths of both cohorts initiated atypical 
LAI-AMs (MA 78% vs FFS 73%). In both cohorts, the most common atypical LAI-AM was paliperidone palmitate (MA 
38% vs FFS 36%). Index LAI-AMs were predominantly prescribed by psychiatrists (MA 44% vs FFS 50%; also 
including a small number of psychologists), and nearly all (90%) of index LAI-AMs were identified through pharmacy 

Table 1 (Continued). 

Medicare 
Advantage

Fee-for-Service

FFS original entitlement reason, n (%)
Old age and survivors insurance (OASI) N/A 537 (16.9%)

Disability insurance benefits (DIB) N/A 2,640 (83.0%)

Year of index date, n (%)
2017 104 (19.8%) 1,279 (40.2%)

2018 113 (21.5%) 819 (25.8%)

2019 149 (28.4%) 636 (20.0%)
2020 159 (30.3%) 446 (14.0%)

Covid-19 period indicator (≥6 month study period overlap starting March 2020), n (%) 207 (39.4%) 629 (19.8%)

Race/ethnicity, n (%)
Patients with race/ethnicity data available 478 (91.0%) 3,180 (100%)

White, Not Hispanic or Latino 313 (65.5%) 1,885 (59.3%)

Black or African American, Not Hispanic or Latino 122 (25.5%) 831 (26.1%)
Hispanic or Latino of any race 28 (5.9%) 283 (8.9%)

Asian, Not Hispanic or Latino 10 (2.1%) 66 (2.1%)

American Indian or Alaska Native, Not Hispanic or Latino <11 36 (1.1%)
Native Hawaiian or Other Pacific Islander, Not Hispanic or Latino 0 N/A

Other race, Not Hispanic or Latino <11 79 (2.5%)

Diversity indexb 50.2% 57.1%
Urbanicity, n (%)c

Number of patients with urbanicity data available 515 (98.1%) N/A
Urban 76 (14.8%) N/A

Suburban 127 (24.7%) N/A

Rural 312 (60.6%) N/A

Notes: aIndex date= First LAI-AM claim date. bCalculated as “100* (1 – {[R/E1]2 + [R/E2]2 + [R/E3]2 + …})” where R/E[x] represents the fraction of members 
belonging to each available race/ethnicity category. Reference: https://www.census.gov/library/visualizations/interactive/racial-and-ethnic-diversity-in-the-united- 
states-2010-and-2020-census.html [Accessed 04 Feb 2026]. cData are from the 2013 National Center for Health Statistics urban-rural classification scheme for 
counties and county-equivalent entities. The 2013 NCHS urban-rural classification is the most recently updated scheme at the time of data analysis and is based 
on the Office of Management and Budget’s (OMB) delineation of metropolitan statistical areas (MSA) and micropolitan statistical areas (MISA). 
Abbreviations: D-SNP, Dual Eligible Special Needs Plans (“duals” are eligible for both Medicaid and Medicare due to low income); FFS, fee-for-service 
(traditional Medicare); IQR, interquartile range; MA, Medicare Advantage; N/A, not available; SD, standard deviation.
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claims. In FFS, 54% of prescriptions were filled in community pharmacies and 37% in long-term care pharmacies (the 
rest occurred in medical settings).

In both MA and FFS cohorts, we observed low adherence and persistence to index LAI-AMs over the one-year 
follow-up period. For MA the mean PDC was 0.46 (SD 0.34) and for FFS it was 0.52 (SD 0.34). 27% of the MA cohort 

Figure 1 Mental health and other co-occurring conditions. 
Notes: COPD, Chronic Obstructive Pulmonary Disease; SUD, Substance Use Disorder.

Table 2 Mental Health Pharmacotherapy Treatment Patterns

Medicare 
Advantage

Fee-for-Service

Number of patients, N 525 3,180

Psychotropic medication use at baseline, n (%)
First generation antipsychotics (excluding LAIs) 180 (34.3%) 1,226 (38.6%)

Second generation antipsychotics (excluding LAIs) 421 (80.2%) 2,563 (80.6%)

Other psychotropics (antidepressants, anxiolytics, mood stabilizers, etc.) 442 (84.2%) 2,921 (91.9%)
Index LAI antipsychotic medication, n (%)
Typical antipsychotics 118 (22.5%) 867 (27.3%)

Fluphenazine decanoate 33 (6.3%) 158 (5.0%)
Haloperidol decanoate 85 (16.2%) 709 (22.3%)

Atypical antipsychotics 407 (77.5%) 2,313 (72.7%)

Aripiprazole monohydrate 85 (16.2%) 589 (18.5%)
Aripiprazole lauroxil 38 (7.2%) 176 (5.5%)

Olanzapine pamoate 30 (5.7%) 149 (4.7%)

Paliperidone palmitate 198 (37.7%) 1,135 (35.7%)
Risperidone 56 (10.7%) 264 (8.3%)

Index LAI antipsychotic drug type, n (%)
Branded 371 (70.7%) 2,173 (68.3%)
Generic 113 (21.5%) 730 (23.0%)

Unknown 41 (7.8%) 277 (8.7%)

(Continued)
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and 33% of the FFS cohort were classified as adherent (PDC ≥0.80); the fraction of patients considered persistent was 
similar (MA 29% vs FFS 37%).

Significant correlates of adherence in the MA cohort were male (odds ratio [OR]: 1.28; 95% confidence interval [CI]: 
1.03–1.60), ages 18–39 years (OR: 1.52; 95% CI: 1.02–2.28), atypical index LAI-AM (OR: 1.47; 95% CI: 1.09–1.99), 
behavioral health comorbidities (OR: 0.84; 95% CI: 0.75–0.94), and anxiolytic, sedative, or hypnotic medication use 
(OR: 0.78; 95% CI: 0.62–0.99). Similar odds ratios for these factors were observed in the FFS cohort (Figure 2 and 
Supplementary Table 4).

HCRU and Costs
Supplementary Table 5a presents baseline and follow-up all-cause HCRU for the MA and FFS cohorts. At baseline, 
>60% of both cohorts had at least one inpatient or ED visit. The prevalence of inpatient and ED visits was lower in the 
follow-up period relative to baseline, with similar patterns in both cohorts. Relative to proportions in the FFS cohort, 
a smaller proportion of the MA cohort had psychiatrist office visits while a larger proportion of the MA cohort had a PCP 
office visit. Less than 20% of the MA and FFS cohort had at least one telehealth visit at baseline; however, the proportion 
using telehealth in both cohorts doubled during follow-up. Overall prescription drug use was high (>95%) in both cohorts 
at both baseline and follow-up. The patterns of all-cause and mental health-related HCRU pre- and post-index LAI-AM 
were similar (Supplementary Table 5b).

Figure 3 and Supplementary Table 6 present the baseline and follow-up mean one-year healthcare costs per 
beneficiary in the MA and FFS cohorts. At baseline, the all-cause mean (SD) one-year total costs (ie, medical and 
pharmacy costs) were $40,725 (SD $44,457) for the MA cohort and $37,663 (SD $40,374) for the FFS cohort. Inpatient 
hospitalization and pharmacy costs were the major cost components in both cohorts at baseline. Patient out-of-pocket 
payments accounted for 10–11% of medical costs and 2–3% of pharmacy costs. Total medical costs decreased from 

Table 2 (Continued). 

Medicare 
Advantage

Fee-for-Service

Index LAI antipsychotic provider, n (%)
Psychiatrist/Psychologist 232 (44.2%) 1,596 (50.2%)

PCPa 57 (10.8%) 345 (10.9%)

Non-physician cliniciansb 158 (30.0%) 1,086 (34.2%)
Missing/Unknown 78 (14.8%) 153 (4.8%)

Index LAI antipsychotic location/administration, n (%)
Inpatient 21 (4.0%) <11
Emergency 12 (2.3%) 0

Outpatient 32 (6.1%) 271 (8.5%)

Pharmacy 464 (87.7%) 2,904 (91.3%)
Both medical and pharmacy <11 0

LAI adherence and persistence over follow-up
PDC, mean (SD) 0.46 (0.34) 0.52 (0.34)
Adherence (PDC ≥ 80%), n (%) 142 (27.0%) 1,055 (33.2%)

Persistence, n (%) 154 (29.3%) 1,172 (36.9%)

Time from index date to discontinuation (among those who discontinued) 
or end of 12-month follow-up (for persistent users) in days, mean (SD)

172.6 (140.28) 192.9 (144.67)

Discontinuation, n (%) 371 (70.7%) 2,008 (63.1%)

Time from index date to discontinuation (among those who discontinued) in days, mean (SD) 93.5 (80.16) 93.8 (80.43)
Switching to a different LAI-AM, n (%) 48 (9.1%) 211 (6.6%)

Time from index date to first switch in days, mean (SD) 186.4 (111.78) 176.2 (99.40)

Notes: aPCP includes general/family practice, internal medicine, geriatric medicine, osteopathic medicine, and pediatric medicine. bNon-physician clinicians include, 
for example, nurse practitioners, physician assistants, or licensed clinical social workers. 
Abbreviations: LAI-AM, long-acting injectable antipsychotic medication; PCP, primary care physician; PDC, proportion of days covered; SD, standard deviation.
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baseline to follow-up by 34% in the MA cohort and 26% in the FFS cohort, while total pharmacy costs increased by 
124% for MA and 168% for FFS. Patient out-of-pocket payments decreased substantially for medical utilization and 
increased slightly for pharmacy fills. Mental health-related costs showed similar patterns as all-cause costs.

Discussion
This study compared adult initiators of LAI-AMs enrolled in MA and FFS plan in terms of sociodemographic 
characteristics, medical conditions, LAI-AM adherence, healthcare utilization, and healthcare costs. Key findings are 
that LAI-AM adherence was low (ie, 27% of MA and 33% of FFS had a PDC ≥0.8), the prevalence of inpatient and ED 
visits was lower in the follow-up period after LAI-AM initiation for both MA and FFS beneficiaries, and health care 
costs were similar for MA and FFS. These findings offer important insights on the contributions of benefit design and 
care management in explaining LAI-AM utilization patterns and outcomes. MA plans that are contracted with CMS 
encourage care management to promote cost-efficient attainment of quality benchmarks,30 whereas CMS reimburses FFS 
providers based on a pre-established fee schedule. Our study period followed the implementation of the Medicare Access 
and CHIP Reauthorization Act (MACRA) of 2015, which encouraged individual providers to engage in quality 
improvement programs. We discuss the relevance of our findings within this policy context.

Observed differences in baseline characteristics across MA and FFS cohorts may reflect geographic variation in the 
availability of MA plans and the preferences of individual beneficiaries.31 While most patients in both groups were non- 
Hispanic White, FFS beneficiaries were more diverse and resided in higher SES areas. MA beneficiaries were roughly five 
years older than FFS beneficiaries, consistent with the overall trend toward MA enrollment of dual-eligibles and those with 
disabilities, reflecting high medical need.32 Even so, dual-eligibles comprised the majority of both MA and FFS. At the same 
time, the proportion with co-occurring medical and mental health conditions was similar across MA and FFS beneficiaries.

Index LAI-AM use in 2017 and 2020 comprised 40% and 14%, respectively, of the FFS cohort, while for the MA cohort 
the percentages were 20% and 30%. This may reflect a growing role of managed care in LAI-AM initiation. LAI-AM 
adherence for MA and FFS beneficiaries (PDC=0.46 and 0.52, with 27% and 33% having PDC≥0.80, respectively) was well 
below what is generally considered adherent. Three earlier studies of MA and/or FFS beneficiaries reported LAI-AM 

Figure 2 Association between characteristics and LAI-AM adherence. 
Notes: Results are based on two independent logistic regression models (one per cohort). Other characteristics adjusted for in the model included socioeconomic status 
category, US region of residence, LAI antipsychotic index year, baseline schizophrenia diagnosis, and baseline Rx counts (class level). We excluded individuals (MA: n=2 and 
FFS: n=21) with missing baseline characteristics (eg, SES index).
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adherence estimates that were higher than our findings; these analyses used patient cohorts and adherence definitions different 
to ours in ways that may have increased adherence estimates (mean PDC for MA paliperidone palmitate users of 0.66, with 
48% of patients having PDC≥0.8 using 2009–2014 data;16 PDC≥0.8 for 81% of FFS users, combining oral and LAI-AMs, 
during 2019;17 mean medication possession ratio [MPR] of 0.68 among patients with Medicare supplemental insurance from 
2005–2010).19 One other study reported a mean PDC=0.69 among Medicaid enrollees in South Carolina initiating LAI-AMs 
between 2015–2018.33

Figure 3 Baseline (1 year) and follow-up (1 year) healthcare costs (2022 USD) per beneficiary; Panel (A) Medicare Advantage; Panel (B) Fee-for-service. 
Notes: Rx, pharmacy; USD, US Dollar. Total costs are the sum of patient-paid and plan-paid amounts.
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Low adherence may reflect gaps in continuous access to settings where LAI-AMs are administered, rather than 
challenges with maintaining a medication routine. It is also known that family and caregiver support are essential to sustain 
a treatment plan.34 Most LAI-AMs were dispensed from outpatient pharmacies, but our data did not document where the 
LAI-AMs were administered or by whom, eg, physician, pharmacist, nurse, etc. Without this information it is not possible 
to draw conclusions about the relationship between the accessibility of LAI-AMs and the low adherence rates we observed.

Access to specialty providers differed between MA and FFS beneficiaries. The proportion visiting psychiatry specialty 
providers was lower among MA beneficiaries compared with their FFS counterparts. This difference may indicate greater use 
of alternative providers in MA plans to manage schizophrenia and related psychotic disorders. Consistent with prior research, 
inpatient and ED utilization was lower following LAI-AM initiation in both MA and FFS cohorts.11,12 It is possible that 
inpatient or ED episodes may motivate a switch from an oral antipsychotic to, or new initiation of, an LAI-AM.9,35

Although overall healthcare costs were similar for MA and FFS beneficiaries, the costs shifted in the period following 
LAI-AM initiation. Medical costs decreased during follow-up, while pharmacy costs increased. Of note, the payment 
structure differs between MA and FFS which limits direct comparability of costs.36

This study had unique strengths. The data sources captured a nationally representative sample of FFS Medicare bene
ficiaries and a cohort of MA enrollees from a large health insurer that reflects the age and sex distribution in US Census data. 
The use of RWD contributes valuable information about treatment patterns, healthcare resource utilization and costs for two 
populations that often are not examined jointly. Inclusion of both MA and FFS beneficiaries informed similarities and 
differences in the characteristics and treatment utilization for Medicare beneficiaries with these distinct health benefit plans.

It is also important to acknowledge study limitations. As with all claims-based studies, the potential for coding errors and the 
lack of clinical data (eg, on disease severity) introduces uncertainty that can distort the interpretation of our findings. Potentially 
important attributes, such as care management practices, reasons for initiating or discontinuing an LAI-AIM, health plan benefit 
design (including the structure of behavioral health coverage), individual-level health-related social needs, family history, and 
social services utilization were not available in the data. Such information would provide important context underpinning the 
observed trends. Also, the requirement of 12-month continuous enrollment after index date may have eliminated individuals 
newly enrolled in their health plans. Family and caregiver involvement or other supportive services were not available in the data, 
yet these factors could have influenced adherence. This pre-post study described real-world associations between LAI-AM 
treatment and selected health outcomes; further research is required to establish causal relationships in these observational data. 
The study period overlapped with the start of the COVID-19 pandemic when access to medical care was affected, which may 
have reduced LAI-AM use and adherence. While we included a comprehensive Medicare beneficiary population, our study 
results may not generalize to populations with commercial or no insurance. The MA sample had limited geographical 
representation stemming from plans’ decisions to engage in the MA market; the lack of continuous enrollment suggested 
a high amount of switching to other health plans in this population.

Conclusion
This study provides new evidence on LAI-AM treatment patterns in a large, generalizable cohort of US Medicare 
enrollees in FFS and MA plans, expending on the existing limited literature in this population. LAI-AM initiators 
in MA and FFS plans were similar in terms of demographic characteristics, prevalence of mental health condi
tions, and LAI-AM formulation; adherence to LAI-AMs was low. In both FFS and MA plans, the reduction in 
medical expenditures from lower inpatient and ED use was balanced by increased pharmacy spending. Future 
research should investigate access barriers to LAI-AMs that may underlie the observed low adherence (eg, does 
the lack of self-administration options negatively impact adherence), experiences of long-term LAI-AM users, and 
impacts on total costs of care of introductions of generic LAI formulations following the end of our study period. 
Another topic of interest is the selection of patients into MA and FFS and its impact on LAI-AM use.

Data Sharing Statement
The MA data that support the findings of this study are available from Carelon Research, but restrictions apply to the 
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