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Purpose: Antipsychotic (AP) medication adherence is important for the management of schizophrenia. This study thus aimed to 
evaluate prescriber- and patient-level characteristics and long-acting injectable (LAI) treatment use among patients with schizophrenia 
to determine the association between these factors and AP adherence.
Patients and methods: Adult patients with schizophrenia in the United States were identified from Komodo Research Data (01/01/ 
2016-06/30/2023). Patients were required to have been initiated on an oral or LAI AP (index date) during the intake period (07/01/ 
2021-06/30/2022), by a provider who prescribed APs to ≥6 patients with schizophrenia over the intake period (index prescriber). 
Providers were characterized using quartiles of the proportion of LAIs over all APs prescribed during the intake period (non-LAI 
prescribers; Q1: low, ≤8.5% LAIs; Q2-3: intermediate, >8.5% and <27% LAIs; Q4: high, ≥27% LAIs). Adherence to any AP 
(proportion of days covered ≥80%) was reported over the fixed 12-month follow-up period, and factors associated with adherence were 
evaluated using multivariate logistic regression.
Results: In total, 22,255 patients were included (mean age: 40.9; male: 66%; Medicaid: 76%). At index, 82% and 18% of patients 
were initiated on an oral AP or LAI, respectively, with 10%, 21%, 47%, and 22% of index APs prescribed by non-, low-, intermediate- 
, and high-LAI prescribers, respectively. Prescription of the index AP by an intermediate- or high- LAI prescriber was associated with 
39% and 63% higher odds of adherence, respectively, relative to non-LAI prescribers (both p<0.001). Prescription of an LAI versus 
oral index AP was associated with 25% higher odds of adherence (p<0.001). Patients of all racial/ethnic minorities had lower odds of 
adherence relative to White patients (all p<0.050).
Conclusion: Adherence was higher among patients treated by high-LAI prescribers, indicating that familiarity with LAI treatment 
and awareness of adherence challenges may improve adherence rates among patients with schizophrenia.
Keywords: claims data, long-acting injectable, mental health, real-world outcomes

Background
Schizophrenia is a severe and chronic mental illness characterized by periods of delusions and hallucinations that begin 
in early adulthood.1,2 Affecting an estimated 0.31% to 0.64% of the United States (US) population, schizophrenia is 
associated with significant humanistic and economic burden due to its severe and often persistent symptoms.3–6 The 
American Psychiatric Association practice guidelines for schizophrenia recommend the use of antipsychotic (AP) 
medication, in addition to non-pharmacologic therapy, as part of a person-centered treatment plan.7 Long-term treatment 
for schizophrenia is often required and, consequently, AP adherence is important for managing symptoms, preventing 
relapses, and reducing healthcare costs.7–9
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Several patient-level characteristics are associated with AP adherence rates, including both individual factors, such as 
age, depressive symptoms, insight into one’s illness, attitudes towards medications, substance use disorders, and 
comorbid physical illness, and social factors, such as income, education, and quality of life.10–13 In addition, the route 
of administration can also influence AP adherence. Although oral APs are commonly prescribed, they may pose 
adherence challenges due to the need for daily dosing.14 Conversely, long-acting injectable (LAI) APs are recommended 
for patients with adherence concerns and offer extended dosing intervals, with the once-every-6-months paliperidone 
palmitate (PP6M) offering the longest dosing interval.7,15

Real-world evidence has consistently shown that patients with schizophrenia treated with LAIs have better treatment 
adherence, improved clinical outcomes, and reduced healthcare resource utilization (HRU) compared to those receiving 
oral APs.16–21 Nevertheless, LAIs remain underutilized; among Medicaid beneficiaries who make up over 75% of the 
population of patients with schizophrenia in the US, only approximately 13% of patients with schizophrenia are 
prescribed an LAI.22,23 Clinician surveys have identified several factors underlying limited LAI use that include concerns 
over cost, administration logistics, stigmatization, adverse events, presumed adherence to oral APs, nonacceptance of 
LAI treatment, and the perception that LAIs should be reserved for later stages of illness, among other factors.24–26 

Clinicians who prescribe LAIs more frequently report greater education on current LAI treatment guidelines within their 
practice and greater confidence in discussing and administering LAI treatment.24,25

Yet, broader real-world prescriber level factors remain understudied in the context of antipsychotic treatment for 
schizophrenia. Gaining a better understanding of prescriber-level characteristics may be important for identifying 
opportunities to support adherence and improve outcomes for individuals with schizophrenia. To address this gap, the 
present study evaluates how prescriber-level characteristics, beyond route of administration and patient-level factors, are 
associated with AP adherence among individuals with schizophrenia in the United States.

Methods
Data Source
Closed claims data spanning the period January 1, 2016, to June 30, 2023 were obtained from Komodo Research Data 
(KRD). Prior studies in mental health have used various claims databases to explore impacts of prescriber- and patient- 
level characteristics on prescribing patterns and treatment adherence in real-world settings.27–29 KRD specifically offers 
a robust, real-world data source with prescriber- and patient-level variables relevant for examining factors related to 
treatment adherence in schizophrenia, capturing a large and diverse population of providers and patients across a wide 
range of clinical practice settings. Closed claims from KRD account for over 170 million patient lives and are sourced 
directly from over 150 payers, including commercial, Medicare Advantage, and Medicaid payers, allowing to assess the 
complete patient journey during closed claims eligibility periods. KRD comprises diverse patient populations and 
contains comprehensive information on payer type, patient demographics, diagnoses and procedures, place of service, 
and prescription fills, including days of supply, quantity, and claim rejection status. Prescriber information is also 
available, including unique identifiers (hashed National Provider Identifiers [NPIs]), specialty, and 5-digit ZIP codes. 
KRD prescriber information was complemented with Center for Disease Control (CDC)30 Social Vulnerability Index 
(SVI) and rural-urban commuting area (RUCA)31 data to characterize the environment of the prescriber’s practice 
location. The SVI is a relative and continuous composite measure ranging from 0–1 incorporating components of 
poverty, unemployment, education level, minority status, and access to housing and transportation, with greater values 
reflecting greater social vulnerability.32 The RUCA codes classify US census tracts using measures of population density, 
urbanization, and daily commuting. RUCA codes range from 1 (metropolitan areas) to 10 (rural areas) and were 
classified in this study as urban (codes 1 to 6 indicating metropolitan to micropolitan areas) or rural (codes 7 to 10 
indicating small town to rural areas).31

This study was considered exempt research under 45 CFR § 46.104(d)(4) as it involved only the secondary use of 
data that were de-identified in compliance with the Health Insurance Portability and Accountability Act (HIPAA), 
specifically, 45 CFR § 164.514.
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Study Design
Study Periods and Design
A retrospective cohort design was used to evaluate adherence to AP medications among adult patients with schizo
phrenia. The intake period spanned from July 1, 2021, to June 30, 2022, with the index date defined as the date of 
a newly initiated oral or LAI AP during the intake period (see Appendix Box 1 for full list of APs). Among patients with 
multiple qualifying index dates after applying all selection criteria, one index date was randomly selected. The baseline 
period was defined as 12 months preceding the index date and was used to describe patient characteristics, including 
demographics and presence of comorbidities. The follow-up period included the index date and the subsequent 12 
months and was used to assess patient adherence to any APs.

Sample Selection
Patient Inclusion Criteria
Eligible patients with schizophrenia were selected for the study if they (i) had ≥2 outpatient claims on different dates 
or ≥1 inpatient claim with a diagnosis of schizophrenia (International Classification of Diseases, 10th Revision, 
Clinical Modification [ICD-10-CM]: F20.X, F21), with ≥1 claim prior to or on the index date, (ii) were ≥18 years 
at the start of the intake period, (iii) had initiated a new oral AP or LAI during the study intake period (ie, no claims for 
the index AP in the 12 months preceding the index date), (iv) had ≥12 months of continuous insurance, Medicare, or 
Medicaid eligibility both pre- and post-index, (v) had no diagnosis for bipolar disorder or pregnancy during the 
baseline period, and (vi) had an index AP prescriber who had prescribed to ≥6 patients with schizophrenia during the 
study intake period.

Prescriber Selection
Among patients meeting the selection criteria for this sample, the associated index AP prescribers were analyzed. While 
there is no established consensus in the literature on what constitutes sufficient prescribing experience in the treatment of 
schizophrenia, this data-driven approach was informed by the observed distribution of prescribing volumes among all 
patients with schizophrenia, and was selected to ensure the inclusion of a diverse and representative sample of prescribers 
across specialties, including psychiatrists, psychiatric nurse practitioners, and primary care physicians (PCPs), such as 
those in general practice, family medicine, and internal medicine, while maintaining sufficient prescribing volume to 
assess prescribing patterns.

As there are currently no standardized or clinically established criteria for classifying LAI prescribing patterns, a data 
distribution–based approach was used to classify prescribers based on their LAI prescribing ratio to all types of 
antipsychotics. This ratio ranges from 0 to 1, with higher values potentially reflecting greater ease or familiarity in 
prescribing LAIs to patients with schizophrenia, and lower values reflecting more selective LAI use. Quartiles of this 
ratio were used for stratification, as quartiles are widely used statistical thresholds that create transparent and reprodu
cible categories and help ensure groups with adequate and reasonably balanced sample sizes. Accordingly, AP 
prescribers were categorized into 1 of 4 LAI prescribing patterns based on the proportion of LAIs to all types of APs 
prescribed to patients with schizophrenia during the intake period as follows: no LAI prescribed, low-LAI prescribers 
(first quartile [Q1], ≤8.5% LAIs), intermediate-LAI prescribers (second and third quartiles [Q2–Q3], >8.5% and <27% 
LAIs), high-LAI prescribers (fourth quartile [Q4], ≥27% LAIs).

Patient Characteristics
Patient demographic characteristics were evaluated on the index date and included age, sex, race, geographic region, and 
payer type. Patient clinical characteristics were evaluated in the 12-month period prior to the index date and included 
Quan-Charlson Comorbidity Index (Quan-CCI), number of comorbidities per the Diagnostic and Statistical Manual of 
Mental Disorders, 5th Edition, Text Revision (DSM-5-TR), number of unique AP agents used, and presence of 
schizophrenia-related outpatient, emergency department, and inpatient visits. Index AP type was assessed on the index 
date.
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Prescriber Characteristics
Prescriber characteristics were reported over the study intake period and included region of practice, specialty, practice 
setting (ie, rural or urban), and types of APs prescribed over the study intake period. Prescriber characteristics were 
evaluated at both the prescriber-level (eg, proportion of prescribers practicing in a particular region) and patient-level (eg, 
proportion of patients with an index AP prescriber from a particular region).

Outcome Measure
The primary study outcome was adherence to any AP reported over the fixed 12-month follow-up period. Adherence was 
defined as having a proportion of days covered (PDC) with any AP of ≥80%. More specifically, patients were considered 
adherent to APs if ≥80% of days over the fixed 12-month follow-up period were covered by an AP medication, based on 
AP days of supply.

Statistical Analysis
To assess patient and AP prescriber baseline characteristics, continuous variables were described with means, standard 
deviations, and medians, and categorical variables with frequencies and proportions.

A multivariate logistic regression at the patient level was used to evaluate index prescriber- and patient-related 
characteristics associated with adherence, reported using odds ratios (ORs), 95% confidence intervals (CIs), and p-values. 
Independent variables that may be associated with adherence outcomes were included in the model, comprising 
prescriber-related (LAI prescribing patterns, specialty, practice setting, and social vulnerability index), patient-related 
(age at index date, sex, region, payer type, Quan-CCI, DSM-5-TR comorbidities), and treatment related factors (index 
AP type, number of unique AP agents received in baseline, schizophrenia-related outpatient and emergency department 
visits; see Appendix Table 1 for the full list of variables included). All variables were included in the model, without 
further selection, to ensure that a comprehensive list of potential confounders was controlled for. To account for potential 
correlations in outcomes among patients treated by the same prescriber, generalized estimating equations were used with 
clustering at the prescriber level.

All statistical analyses were conducted using SAS version 8.3 (SAS Institute, Inc., Cary, NC).

Results
AP Prescriber Characteristics
A total of 10,826 prescribers were included in the study. Prescribers practiced in diverse regions across the US (South, 
31.9%; West, 25.0%; Northeast, 22.7%; Midwest, 20.4%), predominantly (97.4%) in urban settings with a mean 
[median] SVI of 0.66 [0.73]. Almost half (49.2%) of the prescribers were psychiatrists, followed by psychiatric nurse 
practitioners (25.9%) and PCPs (11.7%) (Figure 1).

Nearly all prescribers (99.3%) prescribed an oral AP during the study intake period, and 85.4% prescribed an LAI. 
Among prescribers who had prescribed ≥1 LAI during the intake period, the mean [median] proportion of LAIs to all 
types of APs was 19.6% [16.7%], and the majority (94.6%) prescribed a second-generation LAI. Nearly half (43.8%) 
were intermediate-LAI prescribers, 21.2% were high-LAI prescribers, 20.5% were low-LAI prescribers (Figure 1).

Among high-LAI prescribers, the mean [median] proportion of LAIs to all types of APs was 39.2% [35.5%], with 
1.1% prescribing LAIs exclusively.

Patient Baseline Characteristics
A total of 22,255 patients met the eligibility criteria and were included in the study (Table 1). The patient mean (SD) age 
was 40.9 (14.3) years, and most were male (66.0%). Patients were racially and ethnically diverse (White, 31.3%; Black 
or African American, 31.3%; Hispanic or Latino, 17.2%) and geographically distributed across US regions (West, 29.7%; 
South, 29.3%; Northeast, 20.8%; Midwest, 20.2%). Nearly all patients were covered by Medicaid (76.2%) or Medicare 
Advantage (14.4%).
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During the baseline period, nearly half of patients had substance-related and addictive disorders (48.3%), depressive 
disorders (43.0%), or anxiety disorders (41.5%). At index, 82.1% of patients were initiated on an oral AP and 17.9% 
were initiated on an LAI, of which 78.3% received a second-generation LAI.

Figure 1 Prescriber characteristics.a 

Notes: a The proportions presented in Figure 1 are calculated at the prescriber level, representing the share of prescribers in each category out of the 10,826 prescribers 
included in the study. b Rural and urban areas were defined using Rural-Urban Commuting Area.33 The rural/urban classification were determined based on the ZIP code of 
the index AP prescriber’s practice location. 
Abbreviations: AP, antipsychotic; LAI, long-acting injectable; NP, nurse practitioner; PCP, primary care physician; SD, standard deviation; SVI, Social Vulnerability Index.

Table 1 Patient Baseline Characteristics

Patient Population
N = 22,255

Patient characteristics

Age at index date, mean ± SD [median] 40.9 ± 14.3 [39.0]
Female, n (%) 7,570 (34.0)

Race, n (%)
White 6,970 (31.3)
Black or African American 6,966 (31.3)

Hispanic or Latino 3,834 (17.2)

Asian 1,111 (5.0)
Other or unknown 3,374 (15.2)

Region at index date, n (%)
West 6,611 (29.7)

South 6,526 (29.3)

Northeast 4,619 (20.8)
Midwest 4,499 (20.2)

Payer typea, n (%)
Medicaid 16,954 (76.2)
Medicare Advantage 3,207 (14.4)

Commercial 1,568 (7.0)

Missing 526 (2.4)
Quan-CCI, mean ± SD [median] 0.7 ± 1.4 [0.0]

(Continued)
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Nearly half of patients (46.7%) were prescribed their index AP by an intermediate-LAI prescriber, followed by 22.4% 
by high-LAI prescribers, 21.0% by low-LAI prescribers, and 9.9% by non-LAI prescribers. Of the 3,991 patients 
prescribed an LAI at index, 8.6%, 18.7%, and 32.9% were prescribed by a low-, intermediate-, and high-LAI index 
prescriber, respectively.

More than half of patients were prescribed an index AP by a psychiatrist (55.1%), followed by psychiatric nurse 
practitioners (24.7%), other specialty types (10.9%), and PCPs (9.4%) (Table 1).

Table 1 (Continued). 

Patient Population
N = 22,255

DSM-5-TR list of comorbidities, n (%)
Substance-related and addictive disorders 10,756 (48.3)

Depressive disorders 9,580 (43.0)

Anxiety disorders 9,233 (41.5)
Sleep-wake disorders 4,922 (22.1)

Trauma- and stressor-related disorders 3,401 (15.3)

Neurodevelopmental disorders 2,550 (11.5)
Index AP type, n (%)

Any oral AP 18,264 (82.1)

Any LAI 3,991 (17.9)
Number of unique AP agents in baseline, mean ± SD [median] 1.3 ± 1.2 [1.0]

Had ≥1 schizophrenia-related OP visit in baseline, n (%) 16,080 (72.3)

Had ≥1 schizophrenia-related ED visit in baseline, n (%) 7,505 (33.7)
Had ≥1 schizophrenia-related IP visit in baseline, n (%) 6,747 (30.3)

Index AP prescriber characteristics (at the patient level)b

LAI prescribing pattern, n (%) (at the patient level)b,c

Non-LAI prescriber 2,211 (9.9)

Low-LAI prescriber 4,663 (21.0)

Intermediate-LAI prescriber 10,387 (46.7)
High-LAI prescriber 4,994 (22.4)

Prescriber specialty, n (%) (at the patient level)b

Psychiatrist 12,260 (55.1)
Psychiatric Nurse Practitioner 5,490 (24.7)

Primary Care Physician 2,090 (9.4)

Other 2,415 (10.9)
Prescriber practice settingd, n (%) (at the patient level)b,d

Urban 21,740 (97.7)

Rural 515 (2.3)
Prescriber practice location SVIc, mean ± SD [median] (at the patient level) 0.69 ± 0.23 [0.76]

Notes: a For patients who had multiple payers over the data period, the payer with whom they were enrolled with the longest was 
reported. b The proportions presented in Table 1 are calculated at the patient level, representing the proportion of the 22,255 
patients who were prescribed the index AP by each prescriber category. c AP prescribers were categorized into 1 of 4 LAI prescribing 
patterns based on the proportion of LAIs to all types of APs prescribed to patients with schizophrenia during the intake period as 
follows: no LAI prescribed, low-LAI prescribers (first quartile [Q1], ≤8.5% LAIs), intermediate-LAI prescribers (second and third 
quartiles [Q2–Q3], >8.5% and <27% LAIs), high-LAI prescribers (fourth quartile [Q4], ≥27% LAIs). Among high-LAI prescribers, the 
mean [median] proportion of LAIs to all AP prescriptions was 39.2% [35.5%], with 1.1% prescribing only LAIs during the intake 
period. d Rural and urban areas were defined using Rural-Urban Commuting Area.31 The SVI, developed by the Centers for Disease 
Control and Prevention, is a composite measure that ranges from 0 to 1, with higher values indicating greater social vulnerability.32 

The index incorporates factors such as poverty, unemployment, education level, minority status, and housing and transportation 
access. Both the SVI and rural/urban classification were determined based on the ZIP code of the index AP prescriber’s practice 
location. 
Abbreviations: AP, antipsychotic; CCI, Charlson Comorbidity Index; DSM-5-TR, Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition, Text Revision; ED, emergency department; IP, inpatient; LAI, long-acting injectable; OP, outpatient; SD, 
standard deviation; SVI, Social Vulnerability Index.
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Adherence to Any AP
Overall, 49.5% of patients were adherent to any AP at 12-month follow-up (Figure 2). Adherence trended higher with 
increasing LAI use among index AP prescribers, ranging from the lowest adherence among patients prescribed the index 
AP (38.7%) by non-LAI prescribers to the highest adherence among patients prescribed the index AP by high-LAI 
prescribers (56.0%).

Characteristics Associated with Adherence
Index AP Prescriber Characteristics
Prescription of the index AP by an intermediate- or high-LAI prescriber was associated with 39% and 63% higher odds 
of adherence, respectively, relative to prescription by a non-LAI prescriber (both p<0.001; Figure 3). Higher SVI at the 
prescriber’s location was significantly associated with lower odds of adherence (p<0.001). Relative to patients whose 
index AP was prescribed by psychiatrists, adherence did not differ significantly for those prescribed by psychiatric nurse 
practitioners or PCPs, whereas those prescribed by other specialties (eg, emergency medicine, hospitalists) had sig
nificantly lower odds of adherence (OR: 0.89; p=0.021).

Index Treatment
Prescription of an LAI as the index AP was associated with 25% higher odds of adherence relative to prescription of an 
oral AP (p<0.001).

Patient Demographics, Clinical Characteristics, and AP Treatment History
Older age was associated with 14% higher odds of adherence (p<0.001). Relative to White patients, all racial and ethnic 
minorities had lower odds of adherence, with the lowest odds of adherence observed among Black or African American 
patients (p<0.001).

Substance-related and addictive disorders, depressive disorders, anxiety disorders, and trauma- and stressor-related 
disorders were each associated with lower odds of adherence, whereas neurodevelopmental disorders were associated 
with higher odds of adherence (all p<0.050).

Each additional unique AP agent used during the baseline period was associated with 56% higher odds of adherence 
(p<0.001). A schizophrenia-related emergency department visit or hospitalization during the baseline period were each 
associated with 24% lower odds of adherence, while an outpatient visit during the baseline period was associated with 
61% higher odds of adherence (all p<0.001).

Figure 2 Proportion of patients adherenta to any AP at 12 months, by LAI prescriber category.b 

Notes: a Adherence to any AP was defined as having a PDC with any AP ≥80%. PDC was defined as the sum of non-overlapping days of supply divided by a fixed 12-month 
period. b Figure 2 presents patient-level adherence proportions, indicating the percentage of patients who remained adherent to any AP at 12 months, overall and stratified 
by the prescriber category of the index AP. 
Abbreviations: AP, antipsychotic; LAI, long-acting injectables; PDC, proportion of days covered.
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Figure 3 Prescriber- and patient-related characteristics associated with patient adherence (PDC ≥ 80%)a to any AP at 12-months. 
Notes: * and red dots indicate statistical significance at 5%. a PDC was defined as the sum of non-overlapping days of supply divided by a fixed period of 12 months. b Odds 
ratios and p-values were generated using logistic regression models. c For patients who had multiple payers over the data period, the payer with whom they were enrolled 
with the longest was reported. d AP prescribers were categorized into 1 of 4 LAI prescribing patterns based on the proportion of LAIs to all types of APs prescribed to 
patients with schizophrenia during the intake period as follows: no LAI prescribed, low-LAI prescribers (first quartile [Q1], ≤8.5% LAIs), intermediate-LAI prescribers 
(second and third quartiles [Q2–Q3], >8.5% and <27% LAIs), high-LAI prescribers (fourth quartile [Q4], ≥27% LAIs). Among high-LAI prescribers, the mean [median] 
proportion of LAIs to all AP prescriptions was 39.2% [35.5%], with 1.1% prescribing only LAIs during the intake period. e Rural and urban areas were defined using Rural- 
Urban Commuting Area.33 The SVI, developed by the Centers for Disease Control and Prevention, is a composite measure that ranges from 0 to 1, with higher values 
indicating greater social vulnerability.32 The index incorporates factors such as poverty, unemployment, education level, minority status, and housing and transportation 
access. In this study, the mean ± SD [median] SVI in the area of the index AP prescribers was 0.69 ± 0.23 [0.76], based on the 2022 index.30 Both the SVI and rural/urban 
classification were determined based on the ZIP code of the index AP prescriber’s practice location. 
Abbreviations: AP, antipsychotic; CCI, Charlson Comorbidity Index; CI, confidence interval; DSM-5-TR, Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, 
Text Revision; ED, emergency department; IP, inpatient; LAI, long-acting injectable; OP, outpatient; PDC, proportion of days covered; Ref, reference category; SD, standard 
deviation; SVI, Social Vulnerability Index.
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Discussion
This real-world retrospective study assessed prescriber- and patient-related characteristics associated with AP medication 
adherence among patients with schizophrenia in the US. Over a 12-month follow-up period, only about half of patients 
were adherent (PDC ≥80%) to any AP medication. Notably, patients treated by intermediate- or high-LAI prescribers had 
greater odds of adherence compared to those treated by non-LAI prescribers, and patients prescribed an LAI as the index 
AP demonstrated higher adherence than those prescribed an oral AP. Conversely, lower odds of adherence were observed 
among certain patient subgroups, including those with comorbid disorders and individuals from racial or ethnic 
minorities. Together, these findings highlight the potential influence of prescriber- and patient-level characteristics on 
AP adherence among patients with schizophrenia and may suggest a need for greater prescriber awareness regarding LAI 
use in this population.

The adherence rate observed in the present study aligns with existing evidence and underscores the persistent 
challenges associated with treating schizophrenia. In the current analysis, 50% of patients were adherent to any AP 
over the 12-month follow-up period. A previous national description of Medicaid beneficiaries with schizophrenia 
reported an adherence rate of 56%, while prior studies have documented non-adherence rates ranging between 34% 
and 81%.34

Initiating an LAI versus an oral AP as the index treatment was associated with higher odds of adherence, supporting 
prior evidence that LAIs reduce the burden of daily medication-taking required for oral AP treatment, thereby improving 
adherence.17,34,35 However, despite their adherence benefits and their equivalent or superior efficacy and safety compared 
to oral APs,36 LAIs are relatively infrequently prescribed, and estimates vary by study. Analyses of Medicaid and 
Medicare beneficiaries estimated approximately 13% and 20% of patients with schizophrenia being prescribed an LAI, 
respectively.22,37 This gap highlights the need to alleviate barriers to LAIs, which may include logistical challenges that 
may be reduced with longer-acting formulations (ie, every 2, 3, or 6 months), as well as prescribers’ perception and 
education on the latest LAIs.22 By contrast, higher use has been observed in specific contexts; one study of community 
mental health centers in South Carolina found that 52% of patients with schizophrenia were prescribed an LAI.38 

Although not nationally representative, these findings could suggest that greater uptake may be achievable in outpatient 
systems with established infrastructure to support LAI administration.

The odds of AP adherence increased with greater use of LAIs by the index prescriber, regardless of whether the index 
treatment was an oral AP or an LAI. This finding may reflect greater familiarity with clinical guidelines and current 
treatment options among intermediate- and high-LAI prescribers compared to low- and non-LAI prescribers, as well as 
a greater ability to recognize patients at risk of poor adherence.24 Intermediate- and high-LAI prescribers may also be 
more confident in discussing the benefits of LAIs and addressing patient concerns.24 Conversely, low LAI use may reflect 
prescriber beliefs that act as barriers to LAI prescribing, such as concerns about cost, stigma, adverse events, logistics of 
administration, anticipated patient nonacceptance, or the perception that LAIs are only appropriate for patients with 
adherence issues or severe symptoms.24–26 Despite these barriers, a recent US-based survey found that low-LAI and LAI- 
hesitant prescribers were motivated to use LAIs, suggesting that targeted education and support could help expand LAI 
prescribing.24 Notably, even among high-LAI prescribers, half prescribed LAIs for 35.5% or fewer of their AP 
prescriptions, underscoring continued opportunities to increase LAI use within this group.

Prescriber specialty was also associated with AP adherence. Patients who were prescribed the index AP by providers 
other than a psychiatrist, psychiatric nurse practitioner, or PCP, such as an emergency medicine provider or hospitalist, 
had lower odds of adherence to any AP at 12 months. Such instances may reflect treatment that was initiated in a non- 
specialized acute care setting, where limited follow-up, lack of provider continuity, or both may have contributed to poor 
AP adherence. Indeed, prior studies have shown that reduced continuity and challenges in care coordination contribute to 
suboptimal or unsafe hospital discharge care for up to 1 in 5 patients.39–41 Involving psychiatric specialists or PCPs in AP 
prescribing may therefore help promote more continuous and coordinated care, supporting ongoing medication 
adherence.42,43

Additionally, comorbidities such as substance use and depressive and anxiety disorders were associated with lower 
odds of adherence. These conditions can complicate illness management and may reduce patients’ motivation or ability 
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to maintain a treatment routine, leading to reduced adherence rates.44,45 Finally, adherence odds were higher among older 
patients and those with neurodevelopmental disorders, potentially due to greater illness insight among older adults and 
increased caregiver support in both cases.13

Patients whose index prescribers were located in more socially vulnerable areas had lower odds of adherence, 
consistent with prior studies linking adverse social determinants of health to poorer medication adherence.46,47 Social 
vulnerability in the present study was assessed using the SVI, a measure designed by the Centers for Disease Control and 
Prevention to identify and quantify social vulnerability across US communities,30 and which has been consistently used 
to demonstrate the relationship between social determinants of health and health outcomes.48 Lower odds of adherence 
was also observed among racial and ethnic minority groups, aligning with well-documented racial and ethnic differences 
in medication adherence driven by disparities in affordability and access.49 This finding further highlights potential 
systemic barriers associated with AP adherence among patients with schizophrenia.

Limitations
This study was associated with several limitations. First, data were obtained from administrative claims sources and thus 
inaccuracies in diagnosis, procedure, or medication coding may have led to misclassifications. Second, prescription fills 
do not account for whether dispensed medication was taken as prescribed, limiting the ability to measure true adherence. 
This may have been more applicable to patients prescribed an oral AP as the index treatment, where daily adherence is 
more difficult to track. Subsequently, oral AP adherence may have been overestimated while the difference in adherence 
between patients initiated on an LAI versus an oral AP may have been underestimated. Third, the results may be subject 
to residual confounding due to unmeasured factors such as the patient–prescriber relationship, prescriber experience or 
training, and patient preferences or beliefs about treatment. Notably, prescriber age, years in practice, experience, and 
prior exposure to LAI continuing medical education were not available in the data and may have shaped prescribing 
decisions, as exposure to treatment guidelines, standards of care, and availability of LAI formulations has varied over 
time.50 Future research is warranted to further explore these associations. Fourth, the thresholds used to categorize AP 
prescribers were statistically rather than clinically defined and therefore may not map directly onto clinical practice. 
Nonetheless, the clear adherence gradient observed across the non-, low-, intermediate-, and high-LAI prescriber groups 
suggests that this stratification captured meaningful differences in practice patterns. Exploring alternate, clinically 
informed approaches to defining prescriber categories represent an additional area of future research. Fifth, as all patients 
in the KRD were insured, results may not be generalizable to the uninsured population. Finally, while the restriction to 
only include patients whose index AP prescriber had prescribed to ≥6 patients with schizophrenia during the intake 
period was data driven, this may further limit generalizability to the broader population of AP prescribers and their 
patients with schizophrenia.

Conclusion
Irrespective of the mode of administration, patients with schizophrenia treated by high-LAI prescribers had significantly 
higher rates of AP adherence over 12 months, suggesting that prescribing patterns and familiarity with LAIs influence 
patient adherence rates. The results also support that initiating an LAI versus an oral AP may increase adherence, further 
demonstrating the potential of LAIs to improve outcomes in schizophrenia management. Disparities in adherence 
observed among patients in areas with higher social vulnerability and among racial and ethnic minority groups highlight 
a potential health equity gap in schizophrenia care that warrants further investigation.
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