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Abstract

Background—Continuous adherence to antipsychotic treatment is critical for individuals with 

schizophrenia to benefit optimally, yet studies have shown rates of antipsychotic discontinuation to 

be high with few differences across medications. We investigated discontinuation of selected first- 

and second-generation antipsychotics among individuals with schizophrenia receiving usual care 

in a VA healthcare network in the U.S. midatlantic region.

Methods—We identified 2138 VA patients with schizophrenia who initiated antipsychotic 

treatment with one of five non-clozapine second-generation antipsychotics or either of the two 

most commonly prescribed first-generation agents between 1/2004 and 9/2006. The dependent 

variable was duration of continuous antipsychotic possession from the index prescription until the 

first gap of more than 45 days between prescriptions. We used the Cox proportional hazards model 

to compare the hazard of discontinuation among the seven antipsychotics controlling for patient 

demographic and clinical characteristics. The reference group was olanzapine.

Results—The majority of patients (84%) discontinued their index antipsychotic during the 

follow-up period (up to 33 months). In multivariable analysis, only risperidone had a significantly 

greater hazard of discontinuation compared to olanzapine (Adjusted Hazard Ratio=1.15, 95% CI: 

1.02–1.30, p=.025). Younger age, non-white race, homelessness, substance use disorder, recent 

inpatient mental health hospitalization, and prescription of another antipsychotic were also 

associated with earlier discontinuation.

Conclusions—Examination of a usual care sample of individuals with schizophrenia revealed 

short durations of antipsychotic use, with only risperidone having a shorter time to discontinuation 
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than olanzapine. These findings demonstrate that current antipsychotic agents have limited overall 

acceptability by patients in usual care.
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1. Introduction

Antipsychotic medications are a cornerstone of treatment for schizophrenia. Although first- 

and second-generation antipsychotic medications have important differences in side effect 

profiles, there is increasing consensus that both classes exhibit similar efficacy for reducing 

positive psychotic symptoms (Jones et al., 2006; Kreyenbuhl et al., 2010; Lieberman et al., 

2005). Continuous adherence to therapy is critical for individuals with schizophrenia to 

benefit optimally from antipsychotic treatment. However, many individuals with 

schizophrenia do not take antipsychotic medications as prescribed, and an estimated 50% of 

patients can be characterized as nonadherent to treatment (Byerly et al., 2007; Lacro et al., 

2002; Velligan et al., 2006). The clinical and fiscal consequences of antipsychotic 

nonadherence and subsequent treatment discontinuation are substantial. Reduced adherence 

is associated with symptom relapse, worse prognosis, increased hospital use, and high health 

care costs (Byerly et al., 2007; Law et al., 2008; Olfson et al., 2000; Velligan et al., 2006; 

Weiden and Olfson, 1995).

Discontinuation of antipsychotic therapy has been characterized as an important outcome 

that integrates both patients’ and clinicians’ judgment of tolerability, safety, and 

effectiveness of antipsychotic treatment (Lieberman et al., 2005). A surprisingly high rate of 

discontinuation was reported in the Clinical Antipsychotic Trials of Intervention 

Effectiveness (CATIE) Schizophrenia study (Lieberman et al., 2005), a large, double-blind, 

randomized trial aimed at evaluating the relative effectiveness of several second-generation 

antipsychotic (SGA) medications (olanzapine, quetiapine, risperidone, ziprasidone) and the 

first-generation antipsychotic (FGA) perphenazine for the treatment of chronic 

schizophrenia. Seventy-four percent of individuals participating in CATIE discontinued their 

assigned medication before 18 months. CATIE investigators also found that medications 

differed with regard to median time to discontinuation. Individuals randomly assigned to 

olanzapine had a significantly longer median time to discontinuation (9.2 months) for any 

cause than those who received quetiapine (4.6 months) or risperidone (4.8 months), but not 

perphenazine (5.6 months) or ziprasidone (3.5 months), after analyses were corrected for 

multiple comparisons (Lieberman et al., 2005). Some clinicians have questioned whether 

these findings may have been a byproduct of the study protocol, in which switching 

medications was an invited alternative (Tamminga, 2006). This concern indicates a need for 

more information on typical rates of discontinuation of antipsychotics among individuals 

with schizophrenia receiving antipsychotic treatment in usual care settings.

The extent of antipsychotic discontinuation has been investigated in several studies of 

patients in naturalistic treatment settings (Cooper et al., 2005; Kilzieh et al., 2008; Moisan 

and Grégoire, 2010; Mullins et al., 2008). In these studies, the extent of discontinuation has 
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been high, ranging from 60–95% over treatment periods ranging from 6 months to several 

years. In a study comparing time to discontinuation of several SGAs to FGAs, Ascher-

Svanum et al. (2006) found individuals initiated on either olanzapine or risperidone to have a 

significantly longer time to all-cause discontinuation than those initiated on FGAs (analyzed 

as a class) or haloperidol combined with prophylactic anticholinergic treatment; only 

olanzapine demonstrated a longer time to discontinuation compared to the FGA 

perphenazine. The time to discontinuation for quetiapine and ziprasidone did not differ 

significantly from FGAs (Ascher-Svanum et al., 2006). In comparisons of time to 

discontinuation among SGAs other than clozapine, a number of studies in individuals with 

schizophrenia initiated on either olanzapine or risperidone found that discontinuation rates 

were significantly lower for olanzapine than risperidone users (Cooper et al., 2005; Kilzieh 

et al., 2008; Ren et al., 2006). Mullins et al. (2008) found that individuals with schizophrenia 

receiving quetiapine had a significantly shorter time to discontinuation than individuals 

prescribed olanzapine; however, time to discontinuation for aripiprazole, risperidone, and 

ziprasidone was not significantly different from that of olanzapine. Similarly, Moisan and 

Grégoire (2010) found that individuals prescribed quetiapine had a significantly shorter time 

to discontinuation than individuals prescribed olanzapine. In contrast to other studies, 

however, they also found that individuals prescribed risperidone or polytherapy (defined as 

>1 SGA or a FGA combined with a SGA) to have a significantly greater time to 

discontinuation than those prescribed olanzapine. Their study sample differed from those of 

other studies, however, as only 22% had schizophrenia.

Given the inconsistencies in the findings of previous research comparing treatment 

persistence across antipsychotic medications, we sought to compare rates of discontinuation 

among first- and second-generation antipsychotic agents other than clozapine in a large 

sample of veterans diagnosed with schizophrenia. The VA’s health information system 

provides a unique resource for assessment of antipsychotic persistence in this population. In 

addition to evaluating time to discontinuation for olanzapine, risperidone, and quetiapine, 

the time period for the current study (January 1, 2004 to September 30, 2006) permitted the 

assessment of utilization patterns for aripiprazole and ziprasidone, which were only 

addressed in two previous studies (Ascher-Svanum et al., 2006; Mullins et al., 2008). 

Consistent with CATIE and the results of several observational studies, we hypothesized that 

individuals prescribed olanzapine would experience a longer time to discontinuation than 

individuals prescribed other antipsychotic agents.

2. Methods

2.1 Data and study population

Data for the study were obtained from U.S. Department of Veterans Affairs’ (VA) pharmacy 

and health care utilization databases for patients in the mid-Atlantic VA service region that 

encompasses Maryland and Washington DC as well as northern Virginia and northeastern 

West Virginia. These areas are served by four VA hospitals and by a network of freestanding 

VA hospital-affiliated outpatient medical clinics. A total of 2613 individuals with a diagnosis 

of schizophrenia (ICD-9 code: 295) received at least one prescription for any antipsychotic 

medication during the study period (January 1, 2004 – September 30, 2006). From this 
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sample, we selected the 2479 individuals prescribed any one of five second-generation 

antipsychotic (SGA) medications (aripiprazole, olanzapine, quetiapine, risperidone, or 

ziprasidone) or either of the two most commonly prescribed first-generation antipsychotic 

(FGA) medications in our sample (chlorpromazine or haloperidol). Because of limitations in 

sample size, the 141 individuals prescribed the other less commonly used antipsychotic 

medications, including only 7 prescribed clozapine, were excluded from the study. To be 

included, a patient must have had a new start of one of the 7 antipsychotic medications of 

interest during the study period. A new medication start was defined as the presence of a 

prescription record for the antipsychotic preceded by a period of time equaling the days 

supply of the prescription plus 45 days during which another prescription for the same 

antipsychotic was not filled. We excluded 334 individuals who did not have a new 

antipsychotic medication started after January 1, 2004, of which 161 received the same 

antipsychotic medication for the entire study period. We included the remaining 2138 

patients who had 5629 antipsychotic starts. We selected for analysis one medication start per 

patient, with the first medication started after January 1, 2004 considered the ‘index’ 

antipsychotic medication. The study period (i.e., the number of months of prescription data 

available from the index antipsychotic start date until September 30, 2006) varied across 

individual patients, depending on the medication start date.

2.2 Measures

2.2.1 Dependent variable—The dependent variable of the analyses was duration (in 

days) of the antipsychotic medication episode, a continuous period of medication possession 

from the date of the index prescription record until the first gap of more than 45 days 

between prescriptions. Prescribing gaps were calculated by first adding the days’ supply to 

the dispensing date of each prescription to identify the date the prescription should have 

been exhausted. Days that the patient was in an inpatient mental health setting were not 

included in the calculation of episode duration (Cooper et al., 2007; Moisan and Grégoire, 

2010). The first gap in prescribing of 46 days or more was considered a discontinuation of 

the medication.

2.2.2 Demographic and clinical covariates—Covariates were used in multivariable 

analyses to adjust for demographic and clinical factors that may be related to both the 

particular antipsychotic prescribed and the likelihood of discontinuation. Demographic 

covariates included age, gender, and race/ethnicity. Clinical covariates corresponding to the 

3-month period immediately preceding the index antipsychotic medication start date 

included: recent homelessness, presence of any diagnoses for an alcohol or illicit substance 

abuse or dependence disorder, whether the patient had had any inpatient mental health 

admissions, and whether the patient used any VA outpatient specialty mental health services. 

Recent homelessness was defined as having one or more visits to a VA specialty mental 

health program for homeless veterans, and consequently may be a specific but not a sensitive 

measure of actual homelessness. In addition to demographic and clinical measures, we 

included two indicators of access to medications. The first is an indicator of whether the 

patient had a service connected disability rating ≥50%. VA patients with service connected 

disability ratings ≥50% are exempt from copayments for prescription medications, and 

consequently may be less likely to discontinue a medication. The second is whether patients 
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possessed a different antipsychotic medication between the date of discontinuation of the 

index antipsychotic and the end of the 45-day grace period. Patients who possess a second 

antipsychotic medication may be more likely to discontinue their first medication.

2.3 Statistical analyses

We first examined the demographic and clinical characteristics of the sample and compared 

the seven antipsychotic cohorts with respect to these variables using chi-square tests. 

Second, we estimated the distributions of time until discontinuation and the median time 

until discontinuation for each antipsychotic cohort using Kaplan-Meier survival curves. In 

unadjusted analyses, we compared the survival curve for each antipsychotic cohort to the 

olanzapine cohort with logrank tests. Observations from individuals who continued on their 

index antipsychotic to the end of the study period were included in the analysis as right 

censored observations, i.e., these individuals were counted as continuing for the total time 

they were observed. Third, in adjusted analyses, we used the Cox proportional hazards 

model (Cox, 1972) to compare times until and adjusted hazard ratios for discontinuation 

after controlling for patient demographic and clinical characteristics. With olanzapine as the 

reference group, we estimated the hazard ratio for discontinuation for each of the other 

antipsychotic cohorts with a 95% confidence interval.

3. Results

3.1 Sample description

The mean (SD) duration of follow up for the 2138 VA patients included in the study was 

22.9 (8.8) months. Demographic and clinical characteristics of the total sample and of each 

antipsychotic cohort are presented in Table 1. Ninety-three percent of individuals were male, 

47% were non-white, and the mean (SD) age was 51.7 (11.2) years. Risperidone was the 

most commonly prescribed antipsychotic (32%), followed by olanzapine (25%), quetiapine 

(18%), aripiprazole (10%), ziprasidone (7%), haloperidol (5%), and chlorpromazine (2%). 

When the index antipsychotic agent was discontinued, only 16% of individuals were 

prescribed another antipsychotic medication.

3.2 Treatment discontinuation

A total of 1799 individuals (84%) discontinued their index antipsychotic agent during the 

study period, with the median time to discontinuation for each antipsychotic displayed in 

Table 2. The Kaplan-Meier survival curves for time to discontinuation by antipsychotic are 

shown in Figure 1. In the unadjusted comparison of the survival curve for each antipsychotic 

to olanzapine, only risperidone was significantly different (Logrank χ2 = 4.12, df = 1, p = .

042). Close inspection of Figure 1 shows that at any point along the follow-up time (beyond 

the first 30 days or so), a lower cumulative proportion of individuals persisted on risperidone 

compared to olanzapine. After adjustment for covariates using Cox proportional hazards 

regression, individuals prescribed risperidone had a significantly greater risk (i.e., hazard) of 

discontinuation than those prescribed olanzapine (HR = 1.15, p = .025), consistent with the 

unadjusted analysis. All other antipsychotics were not significantly different from 

olanzapine with regard to discontinuation hazard (Table 3). These results were unchanged in 

a sensitivity analysis in which we excluded the 115 individuals who discontinued their 
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antipsychotic treatment after less than 30 days, indicating they had short episodes of 

antipsychotic treatment (data not shown). Further, because risperidone had the lowest 

observed median time to discontinuation and was the most frequently prescribed 

antipsychotic, in another sensitivity analysis we re-fit the Cox regression model specifying 

risperidone as the reference group. In addition to olanzapine, individuals prescribed 

aripiprazole (HR = .84, p = .042) and ziprasidone (HR=.76, p = .008) also had significantly 

reduced risk of discontinuation versus risperidone.

Several patient demographic and clinical characteristics were also significantly related to 

discontinuation, independent of the antipsychotic prescribed. Individuals 65 years of age and 

older had a 33% lower risk of discontinuation relative to those ages 19–34. Individuals with 

a history of homelessness had a 20% higher risk of discontinuation, non-white patients had a 

26% higher risk, those with a substance abuse disorder had a 35% higher risk, and those 

with an inpatient hospitalization in the 3 months prior to the start of the index antipsychotic 

had a 18% higher risk of treatment discontinuation. The risk of discontinuation was 

increased by 25% if the patient was prescribed another antipsychotic at the time of 

discontinuation of the index antipsychotic.

4. Discussion

Among an observational sample of VA patients with schizophrenia beginning a new episode 

of antipsychotic treatment, the overwhelming majority (84%) discontinued their medication 

during the study period. This finding is consistent with the CATIE Schizophrenia study 

(Lieberman et al., 2005), in which 74% of patients discontinued antipsychotic treatment 

within 18 months, and supports the results of studies in similar usual care samples (Cooper 

et al., 2005; Moisan and Grégoire, 2010; Mullins et al., 2008). Although several studies 

document similarly high rates of antipsychotic discontinuation, it is striking that only 16% 

of patients who discontinued their index antipsychotic in this study had a prescription filled 

for a different antipsychotic agent within 45 days. This suggests that a majority of patients 

had an interruption in antipsychotic treatment which increased their risk for serious adverse 

outcomes. Taken together, these findings suggest that despite the introduction of several new 

antipsychotic medications over the past 15 years, available treatments may not address the 

needs and preferences of most individuals with schizophrenia.

Although evidence-based treatment guidelines for schizophrenia recommend ongoing 

antipsychotic treatment for all patients (Kreyenbuhl et al., 2010) and the risks of 

antipsychotic discontinuation can be considerable, it should not be assumed that every 

decision to interrupt treatment is necessarily irrational. For example, the decision to 

discontinue a treatment that is not providing adequate relief of target symptoms or whose 

side effect profile is intolerable and thus impeding rather than facilitating recovery may be a 

logical response, signaling the need for the patient and clinician to jointly consider an 

alternate treatment strategy. More research is needed to understand why episodes of 

antipsychotic treatment continue to be so brief and whether strategies that facilitate shared 

decision-making between patients and their clinicians around antipsychotic treatment 

enhance continuity of treatment (Kreyenbuhl et al., 2009).
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Contrary to our hypothesis, we found the median length of treatment for each of the SGAs 

and FGAs evaluated in this study to be generally similar to that of olanzapine. The only 

exception was risperidone, which demonstrated a statistically significantly greater risk of 

discontinuation compared to olanzapine, a finding that was observed in CATIE and some 

(Cooper et al., 2005; Ren et al., 2006; Kilzieh et al., 2008), but not all (Moisan and Grégoire, 

2010; Mullins et al., 2008) previous observational studies. Our results add to the 

accumulating evidence that the effectiveness of olanzapine, and possibly aripiprazole and 

ziprasidone, may be superior in some ways to that of risperidone. Unfortunately, the 

administrative data we used for this study provide no insight into the reasons certain 

antipsychotics are discontinued more quickly than others. For example, we don’t know if 

risperidone was prescribed in dosages above recommended ranges, possibly leading to side 

effects that promoted early discontinuation of treatment.

Our results did not confirm earlier findings (Moisan and Grégoire, 2010; Mullins et al., 

2008) of a greater risk of treatment discontinuation for quetiapine, nor did we observe any 

specific advantages for olanzapine over the two most recently introduced SGAs during the 

study period, ziprasidone and aripiprazole. In contrast to earlier research (Ascher-Svanum et 

al., 2006), we also did not find evidence of a greater rate of discontinuation for the two most 

frequently prescribed FGAs, haloperidol and chlorpromazine, relative to olanzapine. 

However, more investigation of this is warranted as our statistical power to detect these 

differences may have been reduced due to the relatively small sample sizes of those 

prescribed chlorpromazine (n=47) and haloperidol (n=115) in this study.

Consistent with previous research, however, we did find evidence that greater illness severity 

and complexity is associated with a higher risk of antipsychotic discontinuation. Recent 

homelessness, substance use disorder (Cooper et al., 2007) and prior inpatient psychiatric 

hospitalization (Mullins et al., 2008; Ren et al., 2006) were all significantly associated with 

an increased risk of treatment discontinuation. On the other hand, we found that older 

individuals had a lower risk of discontinuing antipsychotic treatment. Older individuals may 

have more stable symptom presentations than younger patients or over time, have found an 

acceptable antipsychotic regime after several trials. These findings remind us that, regardless 

of the antipsychotic prescribed, in involving patients in shared decision-making around 

antipsychotic choice, close attention should be paid to whether patients possess other known 

risk factors for treatment discontinuation.

This study has several limitations, including several inherent in the use of electronic 

databases for research purposes. We could not tell from the administrative data the extent to 

which individuals who we classified as discontinuing antipsychotic treatment were receiving 

such treatment or other mental health services from non-VA settings because of moving or 

other reasons. However, prior research has shown that less than 20% of veterans with 

schizophrenia receive mental health services outside of the VA (Hoff and Rosenheck, 2000; 

Desai et al., 2001). Another study found that while around 20% of veterans with 

schizophrenia move residences in a given year, many actually move closer to VA providers 

(McCarthy et al., 2007). Finally, there are incentives for veterans with schizophrenia to 

obtain their medications from VA pharmacies where they are required to pay only minimal 

or no pharmacy copayments because of their low income or service-connected health 
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conditions. Taken together, this suggests the extent of misclassifying true antipsychotic 

discontinuation in this study due to veterans using non-VA mental health or pharmacy 

services was likely to be modest. Our source of data also did not permit us to elucidate the 

circumstances under which antipsychotic treatment was discontinued, including whether it 

was the decision of the patient or the clinician or the specific reason for discontinuation. In 

addition, some of the measures we derived from administrative data, including that of recent 

homelessness and substance use, may not be particularly sensitive indicators of these 

problems.

Other limitations of the study include that although we attempted to minimize selection bias 

by adjusting our analyses for potential confounders (e.g., substance use), unmeasured 

differences across the antipsychotic cohorts may have been related to rates of 

discontinuation. Also, the results of this study may only generalize to VA patients with 

schizophrenia, most of who are male and older and receive care in an integrated healthcare 

system. Further, despite the known superiority of clozapine over other antipsychotics for the 

treatment of schizophrenia, it is relatively underused in VA settings (Kreyenbuhl et al., 

2006), and consequently we were unable to evaluate it due to a small sample size (n=7). 

These limitations are mitigated to some extent by our ability to evaluate discontinuation of 

treatment across a variety of widely prescribed antipsychotic agents over an extended period 

of time in a large sample of individuals with schizophrenia.

In summary, we found high rates of antipsychotic discontinuation in individuals with 

schizophrenia being treated in a VA healthcare setting and few differences across several 

first- and second-generation medications. Reasons for such short durations of antipsychotic 

treatment remain elusive. Such information is needed in order to develop strategies that 

foster longer periods of treatment continuation.
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Figure 1. 
Kaplan-Meier estimated survival curves by antipsychotic medication
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Table 2

Unadjusted median time to discontinuation by antipsychotic medication

Index Drug Number of index episodes Median time to discontinuation (days) 95% CI

Aripiprazole 214 93 (76 – 131)

Olanzapine 539 90 (75 – 105)

Quetiapine 394 87 (77 – 105)

Risperidone 690 76 (65 – 87)

Ziprasidone 139 114 (79 – 170)

Chlorpromazine 47 164 (59 – 268)

Haloperidol 114 95 (58 – 127)
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Table 3

Adjusted hazard ratios for risk of discontinuation of antipsychotic medications

Variable Hazard Ratio 95% CI p-value

Age (years)

 35–49 .97 (.78–1.20) .770

 50–64 .81 (.65–1.01) .061

 65+ .77 (.60–.99) .044

 19–34 reference

Male 1.13 (.94–1.36) .207

Race

 Non-White 1.26 (1.12–1.41) <.001

 Missing 1.40 (1.22–1.60) <.001

 White reference

Homeless 1.20 (1.03–1.39) .018

Substance use disorder 1.35 (1.20–1.52) <.001

Service connected disability rating >50% .92 (.83–1.01) .076

 Any mental health/substance abuse hospitalization in prior 3 months 1.18 (1.04–1.33) .013

 Any mental health/substance abuse outpatient visit in prior 3 months .91 (.80–1.04) .175

 Prescribed a different antipsychotic at the time of discontinuation of index antipsychotic 1.25 (1.11–1.42) <.001

Index antipsychotic medication

 Aripiprazole .94 (.79–1.12) .501

 Quetiapine 1.02 (.89–1.18) .746

 Risperidone 1.15 (1.02–1.30) .025

 Ziprasidone .88 (.71–1.09) .255

 Chlorpromazine .89 (.64–1.24) .489

 Haloperidol 1.01 (.80–1.26) .947

 Olanzapine reference
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