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Abstract

Purpose—Given the metabolic and neurologic side effects of antipsychotics and concerns about 

the increased risks associated with concomitant use, antipsychotic polypharmacy is a quality 

concern. This study assessed the operating characteristics of a Medicaid claims-based measure of 

antipsychotic polypharmacy.

Methods—A random sample from 10 public mental health clinics and 312 patients met criteria 

for this study. Medical record extractors were blind to measure status. We examined the 

prevalence, sensitivity, specificity, and positive predictive value (PPV) in Medicaid claims, testing 

nine different definitions of antipsychotic polypharmacy, including >14, >60, or >90 days 

concurrent use of ≥2 antipsychotic agents, each with allowable gaps of up to 0, 14, or 32 days in 

days’ supply of antipsychotic medications.

Results—All Medicaid claims measure definitions tested had excellent specificity and PPV 

(>91%). Good to excellent sensitivity was dependent upon use of a 32-day gap allowance, 
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particularly as duration of concurrent antipsychotic use increased. The proposed claims-based 

measure (90-day concurrent use of ≥2 or more antipsychotics, allowing for a 32-day gap) had 

excellent specificity (99.1%, 95%CI: 98.2–99.6) and PPV (90.9%, 95%CI: 83.1–95.7) with good 

sensitivity (79.4%, 95%CI: 70.4–86.6). The overall level of concordance between claims and 

medical record-based categorization of antipsychotic polypharmacy was high (96.4%, n = 301/312 

clients, Cohen's K = 84.7, 95%CI: 75.9–93.5). Discrepant cases were reviewed, and implications 

are discussed.

Conclusions—Administrative claims data can be used to construct valid measures of 

antipsychotic polypharmacy.

Keywords

antipsychotic polypharmacy; administrative data; sensitivity; positive predictive value; Medicaid; 
pharmacoepidemiology

Antipsychotic polypharmacy is common,1–5 despite sparse evidence supporting the 

practice.6–8 Evidence of efficacy is limited to small randomized controlled clinical trials, 

case reports, and individual clinician experience.8–13 At the same time, antipsychotic 

polypharmacy has been associated with an increased risk of metabolic syndrome14–16 and 

increased healthcare costs,17–21 and may carry an increased risk of mortality.22 Although 

some individuals may benefit from ongoing antipsychotic polypharmacy, in one clinical 

trial, a majority of individuals on antipsychotic polypharmacy were able to successfully 

transition to a single antipsychotic medication.23 Given well-established metabolic and 

neurologic side effects of antipsychotics, concerns about the increased risks associated with 

multiple antipsychotics, and high costs of these agents, antipsychotic polypharmacy has 

been identified as a quality concern by states and national accrediting bodies.24,25

Wide variability has been reported in the prevalence of antipsychotic polypharmacy among 

those treated with antipsychotics, ranging from 7% to 50%,14,26–29 although most studies 

report rates between 10% and 30%.6,9 This variation is likely related to differences in the 

general demographic and clinical characteristics of the study populations, year of the study, 

variations in study method, treatment setting, and the duration of the study period. For 

example, antipsychotic polypharmacy was found to be 8% among adolescents in Florida's 

Medicaid program2, 29% among adults enrolled in a California Medicaid program,28 and 

over 50% among psychiatric inpatients.30

Some of the variability in reported prevalence estimates likely results from differences in the 

methods of measuring polypharmacy. Definitions that use narrow time frames of concurrent 

treatment with multiple antipsychotics may overestimate true prevalence, as they may 

include instances when a change in medications occurs before the previous prescription has 

been finished (e.g., within 30 days), or temporary medication overlaps such as those for 

patients switching medications using a cross-taper.31 Previous research has variously 

defined polypharmacy to be concomitant therapy lasting over 14,28 60,4 and 90 days.29 In 

administrative data, observed periods without medication may represent poor adherence, 

short hospital admissions, use of free medication samples, eligibility gaps, or actual 

discontinuation of medication. In previous claims-based antipsychotic polypharmacy 
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measures, medication gaps have been operationalized by not allowing gaps,4,31 or allowing 

gaps of 143 or ≤31 days.28 When measuring long-term polypharmacy, such breaks may 

represent changes in the antipsychotic regimen, which occur in the context of long-term 

polypharmacy.

A valid measure of antipsychotic polypharmacy is important not only to 

pharmacoepidemiologists but also to state Medicaid offices, healthcare plans, and pharmacy 

benefit managers interested in quality of care improvement initiatives. Pharmacy programs 

use measures to support interventions with individual patients and physicians, including 

prior authorization before filling prescriptions, retrospective drug utilization review, second 

opinion consultation requirements, and computer-based decision support tools, like 

electronic health records and prescribing applications that provide messages to prescribers. 

As measures may be used to intervene directly in clinical care pathways, it is important to 

establish that they are clinically meaningful and valid. With medical records as the criterion 

standard, we assessed the validity of an antipsychotic polypharmacy measure that was 

developed for a statewide quality improvement initiative. A claims-based measure was 

developed in an empirically derived and clinically guided manner to enhance the utility of 

the measure. We examine the demographic and operating characteristics of this measure, 

and test the impact of alternative definitions of antipsychotic polypharmacy on the 

prevalence, sensitivity, specificity, and positive predictive value (PPV) of the measure, 

specifically 14, 60, and 90 days current use, and a gap allowance in days’ supply of 

individual antipsychotics of 0, 14, and 32 days.

METHODS

Validation study sample

The study sample was drawn from a statewide Medicaid database that includes all Medicaid 

enrollees, regardless of length of Medicaid eligibility, with an active prescription for any 

psychotropic medication on 1 April 2008 (n = 225 439). Ten urban mental health clinics 

from five agencies participated in the evaluation. Medicaid enrollees with ≥1 mental health 

clinic claim between 1 April 2007 and 1 April 2008, and ≥1 active psychotropic medications 

on 1 April 2008 were included in the target population (n = 1761). A simple random sample 

of these clients (of up to 150 clients) were selected from the four larger agencies, and all 

recipients were selected from the smallest agency that served fewer than 150 Medicaid 

recipients (total n = 514). The New York State Office of Mental Health's Institute Review 

Board determined that this work was not human subjects research.

Of requested medical records, 465 (90.8%) were retrieved and reviewed. Patients who had 

been discharged from the clinic prior to 1 April 2008 (n = 73), were admitted to the clinic 

after 1 January 2008 (n = 57), were not receiving medication management services at the 

clinic (n = 2), or had Medicare Part D (n = 21) were excluded, resulting in a final analytic 

sample of 312 (Figure 1).
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Record review procedures

Reviewers conducted medical record reviews on site at the 10 clinics. The six reviewers had 

Masters-level or higher education in social work, psychology, or medical fields. Reviewers 

were trained in the use of the structured data abstraction form and were kept blind to claims-

based indicator status. Each review abstracted medication name, start date, and most recent 

date prescribed or the end date/discontinued date for all medications listed in the medication 

order sheet or the physician's progress notes for a 6-month period of observation, 

1/10/2007–1/4/2008. When the start date preceded the period of observation, 1/10/2007 was 

used as the start date. If no start date was noted, 1/10/2007 or the first date written in the 

medical record was assumed to be the start date. If the medication was active and continuing 

on the last day of the period of observation, then 1/4/2008 was entered. If the end date was 

not noted, the trial was assumed to be ongoing as of the report date. A total of 22 medical 

records were abstracted both by the medical record review team leader (E. K.) and the other 

reviewers on the team for training and/or general review. All reviewers were able to reach a 

kappa of 0.90 or greater with the team leader.

Measures and definitions

Demographic measures—A number of variables were extracted, including demographic 

information (sex, ethnicity, and date of birth), mental health diagnosis, mental health clinic 

service utilization, and Medicaid eligibility. Mental health clinic clients were defined as all 

Medicaid enrollees with one or more mental health clinic service in the year before the 

report date (1/4/2007–1/4/2008).

Definition of antipsychotic polypharmacy in claims data. Process of 
developing a claims-based measure—The measure development process has been 

previously described.32 In brief, we convened a Scientific Advisory Committee of national 

experts in psycho-pharmacology that endorsed antipsychotic polypharmacy as a quality 

concern and recommended a duration of concurrent antipsychotic use of >90 days. A 

workgroup with expertise in quality indicator development and assessment of prescribing 

practices in Medicaid data (coauthors) was established to develop technical specifications 

for the measure. We conducted a series of tests to support measure definition, including 

frequency of the days’ supply of antipsychotics, frequency of gaps in medication trials, 

survival analyses of time to discontinue multiple medications, frequency of gaps in 

Medicaid eligibility, frequency of average hospitalization length of stay, and impact of 

varying gap in concurrent use of antipsychotics on prevalence (Appendix A). We examine 

the operating characteristics of the proposed definition, based on expert recommendation 

and empirical review (>90 days concurrent antipsychotics, 32-day gap allowance in days’ 

supply, and 15-day gap in polypharmacy; technical specification and SAS syntax available 

upon request), compared with nine alternative definitions varying the gap allowance in days’ 

supply and the duration of antipsychotic polypharmacy.

Defining medication trials in claims data—Medication information was extracted 

from the Medicaid database (NDC code, quantity dispensed, days’ supply, and date 

medication was picked up at the pharmacy). The medication trial start date was the first date 

the antipsychotic was filled and picked up by the client between 1/10/2007 and 1/4/2008. 
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The end date was the last date the prescription was picked plus the days’ supply, allowing 

for a gap (of 0, 14, or 32 days) in days’ supply between consecutive start and end dates of 

the same medication. A standard days’ supply was used for long-acting injectable 

antipsychotic medications.33 Duration of trial was calculated as the difference in days 

between the trial start date and the calculated end date or 1 April, whichever is earlier, 

allowing for a gap in antipsychotic medication days’ supply of up to 0, 14, or 32 days.

Defining antipsychotic polypharmacy using claims data—The monthly prevalence 

of antipsychotic polypharmacy was defined as the concurrent use of ≥2 antipsychotic 

medications for >14, > 60, and >90 days, among individuals on any antipsychotics for >14, 

>60, and >90 days, respectively, at any time during the 35 days preceding the index date (1 

April). Gaps in polypharmacy of ≤15 days were allowed.

Defining medication trials from medical record extraction—The duration of 

antipsychotic medication trial was defined for each antipsychotic noted in the medical 

record between 1/10/2007 and 1/4/2008. No gap allowance was used to calculate the length 

of individual antipsychotic medication trials in medical records in order to define duration as 

prescribed.

Defining antipsychotic polypharmacy using medical record—Antipsychotic 

polypharmacy was defined by the presence of ≥2 concurrent antipsychotics recorded in the 

medical record for >14, >60, or >90 days, among individuals on antipsychotics for >14, >60, 

and >90 days, respectively, at any time during the 35 days preceding the index date (1 

April). No gaps in polypharmacy were allowed in order to define duration of polypharmacy 

as prescribed.

DATA ANALYSIS

All analyses were calculated using SAS 9.2 (Carey, NC, USA). The demographic 

characteristics of Medicaid enrollees receiving psychotropic medication for >90 days as of 1 

April 2008 were calculated from Medicaid data for enrollees: (i) statewide all treatment 

settings; (ii) statewide, mental health clinic; and (iii) validation samples.

For the validation sample, PROC SURVEYSELECT was used to create the simple random 

samples of patients from each agency that served over 150 clients on psychotropics (the 

number of potential medical records to be reviewed at each agency was capped at 150 as to 

not be too onerous on the participating clinics). For the smallest agency that served less than 

150 Medicaid clients on a psychotropic, all patients were sampled. Data extracted from the 

medical records were considered the criterion standard for the evaluation of operating 

characteristics (sensitivity, specificity, and PPV). The sampling probability and 

corresponding weights were used to calculate weighted proportions of the full agency 

Medicaid population on psychotropics for the proposed antipsychotic measure (>90 days 

concurrent use of ≥2 antipsychotics, with >32 days gap allowance). The exact binomial 95% 

confidence intervals were calculated using the SAS %BNMLCI macro.34 Cohen's kappa was 

calculated to measure overall agreement between Medicaid data and claims data. 
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Discrepancies between the Medicaid claims data and medical record data (false positives 

and false negatives) were examined and reasons for differences explored.

RESULTS

Demographic characteristics

The validation sample was generally similar to the other populations with the exception that 

the New York City-based sample had a lower proportion of White enrollees and fewer youth 

(Table 1). As expected, the proportion of Medicaid enrollees with serious mental illness was 

higher among populations served in mental health clinics than in any treatment setting 

statewide (Table 1).

Validation

Impact of alternative definitions of polypharmacy on prevalence, sensitivity, 
specificity, and positive predictive value—The operating characteristics of nine 

alternative claims-based definitions of antipsychotic polypharmacy are presented in Table 2. 

All Medicaid claims definitions examined yielded a lower prevalence than charts, with 

definitions using a 32-day gap best approximating the prevalence found in medical records. 

The prevalence dropped to less than half of that observed in medical records, when no gap 

allowance was used for the >60 and >90 days’ concurrent use measures. For each duration 

of concurrent anti-psychotic use tested (>90, >60, and >14 days), the sensitivity and 

specificity were enhanced by using the 32-day gap allowance for individual antipsychotic 

trials. For polypharmacy >90 days, the sensitivity of the measure increased from 40.9% 

when no allowable gap was applied to 81.8% when a 32-day allowable gap in the Medicaid 

records was used. A similar pattern was observed for definitions of polypharmacy of >60 

and >14 days, but was less marked for short durations of concurrent use. Regardless of the 

definition, the PPV and the specificity remained greater than 90%. Specificity was further 

improved with the addition of a gap allowance. For polypharmacy of >90 days, specificity 

increased from 91.2% to 99.3% by incorporating a 32-day gap allowance.

The proposed measure of polypharmacy (>90 days concurrent antipsychotics, with an 

allowable gap of 32 days) had a weighted sensitivity of 79.4% (95%CI: 70.4–86.6) and 

specificity of 99.1% (95%CI: 98.2–99.6). The PPV was 90.9% (95%CI: 83.1–95.9) (Table 

3).

Overall level of agreement and review of discrepancies between Medicaid and 
chart-based measure—The overall level of agreement between the proposed claims-

based measure (>90 days concurrent antipsychotics, 32-day allowable gap in days’ supply) 

and medical record-based categorization of clients on antipsychotic polypharmacy was 

96.4% (n = 301/312 clients, Cohen's K = 84.7, 95%CI: 75.9–93.5). Results from the in-depth 

review of discrepancies of this definition between medical records and Medicaid claims are 

available upon request. There were three cases identified as antipsychotic polypharmacy by 

the claims-based measure but not by the medical record-based measure. In one case, an 

antipsychotic was observed 53 days earlier in the claims than medical record. In the second 

case, the medical record indicated the physician's intent to discontinue an antipsychotic, 
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although the patient continued to fill the prescription. In the third case, an antipsychotic was 

not listed in the medical record, although the patient filled a series of prescriptions for it.

There were nine cases where the medical record indicated polypharmacy >90 days, but the 

Medicaid claims measure did not. In eight cases, the medical records suggested continuous 

use of two antipsychotics throughout the period of observation, whereas pharmacy claims 

revealed gaps in medication fills for one of the antipsychotic agents ranging from 50 to 93 

days. In the ninth case, one medication that was listed in the chart was not observed in the 

Medicaid records.

DISCUSSION

The claims-based measure of long-term antipsychotic polypharmacy demonstrated high 

specificity and PPV, and acceptable sensitivity. Inclusion of a gap allowance, in particular, 

emerged as an important variable to define. It was required for an acceptable sensitivity and 

for accurate prevalence estimates for >60 and >90 days polypharmacy.

Changing the required duration of concurrent antipsychotic use from >14 to >60 to >90 days 

(assuming a 32-day allowable medication gap) did not have a marked impact on the 

sensitivity, specificity, or PPV. Therefore, duration of polypharmacy should be based on the 

clinical relevance and intended purpose of the measure. Brief episodes of polypharmacy, 

while accurately detected in claims data, may represent a planned cross-taper that occurs 

while changing medications and is consistent with current best practice.35–37 Measures 

designed for clinical decision support or quality improvement need to minimize false 

positives to promote clinical utility and focus limited quality improvement resources by 

selecting a longer duration of polypharmacy, like the recommended >90 days criteria.32

The study also sheds light on the strengths and limitations of using medical records as the 

criterion standard in claims-based measurement development. Claims-based measures rely 

on dates that prescriptions are picked up from the pharmacy and the days’ supply to 

determine discontinuation dates, and may overestimate the duration of a medication trial and 

polypharmacy. Our study suggests that claims-based measures do not overestimate 

prevalence of polypharmacy. Review of “false positives” suggests that Medicaid claims data 

were able to identify prescriptions being filled that were not recorded in the medical record. 

Physicians may not always update medication sheets or systematically record medication 

changes in their notes. In addition, physicians may not be aware of prescriptions received by 

their patients in other treatment settings, whereas claims data can identify prescriptions from 

any prescriber paid by Medicaid anywhere within the state (via prescriber identifiers on the 

record).

In some cases, the medical record noted ongoing prescribing of two antipsychotic 

medications, whereas claims data had gaps in medication prescriptions or the absence of a 

medication. The medical record may be accurately reflecting ongoing use; yet, these 

absences may represent periods of non-adherence. This study suggests that Medicaid data 

may, in some cases, be more inclusive than medical records data, with implications for the 

clinical value of Medicaid claims data for physicians. New York State is an example of one 
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state that has given physicians secure, web-based access to Medicaid data to support clinical 

decision making and quality of care.38

The study has several limitations. First, the study was limited to Medicaid patients from a 

small number of urban specialty mental health clinics, and different results might be 

obtained from different settings, selection criteria, or payment groups. Second, the migration 

to electronic health records may improve access and reliability of electronic data. Third, the 

sample size was not sufficiently large to examine patient groups of particular clinical and 

policy interest such as patients with treatment-resistant disorders or those with a known 

history of antipsychotic non-adherence. Fourth, the patients’ actual medication taking was 

not observed. Fifth, because physicians were not questioned, the clinical intent of the use of 

polypharmacy was not ascertained. Finally, a small number of medical records were not 

available for review and may have biased estimation of the operating characteristics.

The high level of agreement between pharmacy claims and medical records suggests that the 

two sources of data are closely correlated, and either can be used to support pharmacy 

measure development. It is hoped that the results will spur claims-based evaluations of the 

safety and effectiveness of antipsychotic polypharmacy as well as quality of care initiatives 

aimed at reducing potentially inappropriate reliance on this prescribing practice. These 

findings support the clinically guided empirical approach that was used to develop these 

indicators, and sufficient numbers of individuals on ≥2 antipsychotics were observed to 

support a quality improvement focus in this area.
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KEY POINTS

• A claims-based measure of antipsychotic polypharmacy demonstrated high specificity 

and positive predictive value, and acceptable sensitivity against a medical record criterion 

standard.

• The definition of antipsychotic polypharmacy used has an impact on the prevalence and 

the validity of the measure. Inclusion of an allowance for gaps in days’ supply of 

individual medications was particularly important to support specificity and accurate 

estimates of prevalence for claims-based measures.

Leckman-Westin et al. Page 11

Pharmacoepidemiol Drug Saf. Author manuscript; available in PMC 2015 June 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Medical record validation sample
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Table 1

Characteristics of the New York State Medicaid population with an active psychotropic (as of 1 April 2008): 

statewide and in the validation sample

Statewide: all treatment settings 
n = 225 439 (100%)

Statewide: MH clinic clients n = 
75 306 (33.4%)

Validation sample N = 312 
(0.1%)

Age

    Mean (SD) 40.16 (18.5) 40.4 (17.6) 44.0 (14.4)

    ≤6 1880 (0.8%) 320 (0.4%) 0 (0%)

    6-12 23 162 (10.4%) 7923 (10.6%) 22 (7.1%)

    13-21 21 539 (9.6%) 7237 (9.6%) 10 (3.2%)

    22-55 127 203 (56.8%) 42 605 (56.9%) 211 (67.6%)

    55+ 49 867 (22.3%) 16 753 (22.4%) 68 (21.8%)

Gender

    % Male 100 161 (44.4%) 32 104 (42.6%) 141 (45.2%)

Race/ethnicity

    White, non-Hispanic 110 060 (48.8%) 34720 (46.1%) 83 (26.6%)

    African American, non-Hispanic 47 243 (20.9%) 15 392 (20.4%) 132 (42.3%)

    Hispanic 32 976 (14.6%) 13 490 (17.9%) 60 (19.2%)

    Other 22 272 (9.8%) 7256 (9.6%) 31 (9.9%)

    Unknown 12 888 (5.7%) 4448 (5.9%) 6 (1.9%)

Primary diagnosis

    Schizophrenia spectrum 18 702 (8.3%) 13 775 (18.3%) 108 (34.7%)

    Bipolar 10 623 (7.0%) 8313 (11.0%) 37 (11.9%)

    Major depression 26 554 (17.5%) 21 961 (29.2%) 101 (32.4%)

Notes:

All comparison populations had one or more active psychotropic prescriptions as of 1/4/2008. All characteristics were extracted from Medicaid 
data.

MH clinic clients = Medicaid enrollee with one or more services in a mental health clinic in the 12 months prior to the report date 
(1/4/2007-1/4/2008).

Because of missing data, not all proportions will add to 100%.
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Table 2

Comparing the prevalence, sensitivity, positive predictive value (PPV), and specificity of nine alternative 

claims-based definitions of antipsychotic polypharmacy

Source Parameters Identified with polypharmacy Prevalence Sensitivity PPV Specificity

>14 days of polypharmacy N (%)

    Chart 51 (30.0%)

Medicaid Allowable gap: 32 days 50 (29.4%) 92.16% 94.0% 98.47%

Allowable gap: 14 days 46 (27.1%) 82.35% 91.3% 96.63%

Allowable gap: none 45 (26.5%) 82.35% 93.3% 96.63%

>60 days of polypharmacy

    Chart 48 (28.9%)

    Medicaid Allowable gap: 32 days 43 (25.9%) 83.33% 93.0% 97.03%

Allowable gap: 14 days 36 (21.7%) 68.75% 91.7% 94.57%

Allowable gap: none 24 (14.5%) 50.00% 96.0% 91.64%

>90 days of polypharmacy

    Chart 44 (27.5%)

    Medicaid Allowable gap: 32 days 39 (24.4%) 81.82% 92.3% 99.25%

Allowable gap: 14 days 32 (20.0%) 68.18% 93.8% 95.00%

Allowable gap: none 18 (11.3%) 40.91% 100.0% 91.16%

Note: The Medical chart was the criterion standard (n = 312 medical records). The chart-based assessment did not allow for medication gaps in 
order to capture the duration of antipsychotic medications and polypharmacy as prescribed. Prevalence of the measures is calculated based on nine 
alternative definitions, using the medical chart-based measure to establish the denominator for individuals on antipsychotics for >14 (n = 170), >60 
(n = 166), and >90 days (n = 160).
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