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Objective: Schizophrenia (Sz) patients are among the highest utilizers of hospital-based ser-

vices. Prevention of relapse is in part a treatment goal in order to reduce hospital admissions. 

However, predicting relapse is a challenge, particularly for payers and disease management 

firms with only access to claims data. Understandably, such organizations have had little suc-

cess predicting relapse. A tool that allows payers to identify patients at elevated risk of relapse 

could facilitate targeted interventions prior to relapse and avoid rehospitalization. In this study, 

a series of proxy measures of patient instability, calculated from claims data were examined for 

their utility in identifying Sz patients at elevated risk of relapse.

Methods: Aetna claims were used to assess the relationship between instability of Sz patients 

and valence and magnitude of antipsychotic (AP) medication change during a 2-year period. 

Six proxies of instability including hospital admissions, emergency department visits, medica-

tion utilization patterns, and use of outpatient services were identified. Results were replicated 

using claims data from Truven MarketScan®.

Results: Patients who switched AP ingredient had the highest overall instability at the point 

of switch and the second steepest decline in instability following switch. Those who changed 

to a long-acting injectable AP showed the second highest level of instability and the steepest 

decrease in instability following the change. Patients augmented with a second AP showed the 

smallest increase in instability, up to the switch. Results were directionally consistent between 

the two data sets.

Conclusion: Using claims-based proxy measures to estimate instability may provide a viable 

method to better understand Sz patient markers of change in disease severity. Also, such proxies 

could be used to identify those individuals with the greatest need for treatment modification 

preventing relapse, improving patient outcomes, and reducing the burden of illness.

Keywords: schizophrenia, relapse, algorithm, claims data

Key points
1.	 What is already known about the topic?

•	 Health plans and other payers have limited tools to identify patients with 

schizophrenia at elevated risk of relapse.

•	 Claims-based proxies or predictors of relapse, including medication adherence, 

and psychiatric hospitalization, are the best predictors available to payers, but 

have poor positive predictive power.

2.	 What does the paper add to existing knowledge?

•	 Consistent with defining schizophrenia as a syndrome, use of a single variable 

is not always sufficient to predict relapse.
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•	 A new method for identifying instability in patients 

with schizophrenia based on six claims-based proxies 

is presented.

3.	 What insights does the paper provide for informing health 

care-related decision-making?

•	 This study demonstrates that claims-based proxies 

of patient instability may be useful in assessment of 

patients with schizophrenia who may benefit from 

treatment modification.

Introduction
Schizophrenia (Sz) is a chronic mental illness that emerges 

in late adolescence through early adulthood, affects approxi-

mately 1% of the population, and is characterized by psycho-

sis, cognitive impairment, flat affect, and social withdrawal.1,2 

The presentation of Sz can be heterogeneous, which has led 

researchers and clinicians to postulate that it may be a clinical 

syndrome comprised of various patterns of symptom expres-

sion as opposed to a single disease.3,4 Patients with Sz often 

cycle through symptom remission, exacerbation, relapse, and 

potentially hospitalization. Relapse averages between 20% 

and 40% per year depending upon many factors including 

treatment, date of initial diagnosis, calculation methodology, 

and population.5–13 Relapse typically starts with prodromal 

symptoms including changes in cognition, affect, physical 

and social functioning, beliefs, and/or behavior.14–19 If Sz 

symptom expression is idiosyncratic as postulated, then pre-

diction of relapse based on any single prodromal symptom 

would fail because of lack of sensitivity.

Cost of schizophrenia
Annual costs attributable to Sz in the United States were 

estimated at $37.7 billion for direct medical costs and an 

additional $117 billion for indirect costs.20 Patients with 

Sz who relapse cost up to five-fold more than those who 

do not.21–23 The major cost of treating Sz is hospital-based 

care following relapse.24 Therefore, improving methods that  

identify patients at greatest risk of imminent relapse may 

reduce relapse and the use of associated high cost services.

Patient instability
Due to the heterogeneity of relapse precursors, individual 

prodromal symptoms have little ability to predict change in 

inpatient status (eg, relapse, change in treatment approach) 

within a population of Sz patients with sufficient sensi-

tivity and positive predictive power for use in case find-

ing.25–27 Drivers of patient decompensation have been well 

researched,28 but have little practical application, leaving 

payers with few tools to manage Sz patient health care 

costs.13 There is some support for employing antipsychotic 

(AP) medication noncompliance, emergency department 

(ED) utilization, disease duration, and other claims-based 

metrics to identify potentially impending relapse, but 

greater sensitivity is needed for disease management case 

finding purposes.10,22,29 Low positive predictive power could 

be a result of heterogeneity of Sz patient populations. For 

example, AP medication noncompliance predicts relapse in 

some patients. ED utilization is also related to relapse in per-

haps some of the same patients, as well as others. Perhaps it 

is the heterogeneity among Sz patients that results in relapse 

predictors’ lack of strong agreement with relapse. It could be 

that the predictors work very well for specific subgroups of 

patients. In this scenario, a group of predictors that allows 

for idiosyncratic calculation of relapse risk would poten-

tially predict a larger number of patients’ relapse. Based on 

the abovementioned, multiple manifest indicators (eg, ED 

utilization, medication compliance) that have clear con-

ceptual and theoretical links to an unmeasured dimension 

(eg, relapse risk) can help prediction with greater accuracy 

and less error than any one indicator, including individual 

symptoms predicting psychiatric decompensation.25,30 Were 

such a composite measure, calculated from administrative 

claims data, able to predict relapse among a large number 

of Sz patients with agreement statistics superior to single 

indicators (eg, ED utilization or medication compliance), it 

could be of value to health plans struggling to manage care 

of Sz patients with greater effectiveness. To our knowledge, 

no such indicator has been systematically studied within a 

plans’ administrative claims data set.

This study explored the utility of multiple administrative 

claims-based markers of patient instability, called patient 

instability events (PIEs), organized into idiosyncratic arrays, 

to track change in patient stability over time. As providers 

often respond to patient decompensation with treatment 

adjustment, the relationship between patient instability and 

change in treatment regimen was explored. The positive 

association between patient instability as measured by the PIE 

summary score and treatment regimen change may provide 

some support for using the PIE summary score as a relapse 

risk case finding algorithm.

Methods
Data from two sources were used for this study. First, 

administrative claims data of patients with diagnosis of Sz 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


ClinicoEconomics and Outcomes Research 2018:10 submit your manuscript | www.dovepress.com

Dovepress 
261

Dovepress Schizophrenia patient instability algorithm

261

from Aetna’s health maintenance organization commercial 

membership for the period from January 1, 2010 to Septem-

ber 30, 2014 were extracted, including medication history, 

diagnosis, and service utilization. Patient trajectory prior 

to and following a change in treatment regimen was evalu-

ated. The second data source used was Truven MarketScan® 

(Truven Health Analytics, Inc., Ann Arbor, MI, USA) com-

mercial claims data from 2010 to 2013 for patients with 

Sz, from which similar data fields were extracted. Identical 

analyses were used to confirm the relationship between 

patient instability and changes in psychiatric medication 

regimens. The claims data donated by Aetna for this study 

were freely available to Health Analytics for the purposes 

of this research. Truven MarketScan® commercial claims 

data were licensed by Otsuka America from Truven for 

the purposes of this study. No institutional review board 

oversight was required as no protected health information 

was included in either data set nor was there any risk to 

patient safety or privacy.

Patient eligibility
Patients aged 18 or older with a diagnosis of Sz, as identified 

by one inpatient or two outpatient claims with an International 

Classification of Diseases, Ninth Edition, Clinical Modifica-

tion (ICD-9-CM) code of 295.xx within a 1-year period were 

identified. The earliest appearance of hospitalization for Sz or 

the first of two outpatient visits for Sz within a 1-year period 

was designated as the study index date and used as the first 

day of the study measurement period. Patients were required 

to have at least 2 years of continuous eligibility, allowing for 

a 30-day gap. Analyses excluded patients with a diagnosis 

of schizophreniform (ICD-9-CM 295.4) or schizoaffective 

(ICD-9-CM 295.7) disorders in the absence of  the other Sz 

diagnoses. As a result of the inclusion and exclusion criteria, 

this study had a final sample size of n=392 for Aetna and 

n=5,589 for Truven.

Study grouping
Patients were grouped hierarchically into one of four treat-

ment cohorts based on pattern of AP prescription fills during 

the 2-year study period (Table 1). For long-acting injectable 

(LAI) AP fills, both pharmacy and medical record J-codes 

were used; National Drug Code codes within pharmacy 

claims were used to assess oral AP prescribing. In addition 

to the study index date, each patient was assigned a treatment 

index date used to demarcate the pre- and postperiods for 

patient follow-up. The treatment index date is the date of the 

event that defined group assignment (Table 1). For example, 

the treatment index date for cases in the LAI group is the date 

of first appearance of the LAI following the study index date.

PIEs
Six proxy measures of instability, termed PIEs, were identi-

fied and/or computed using administrative claims. Each 

PIE represented an event that may be related to or precede a 

potential relapse (Table 2). All PIEs were calculated for each 

of eight 90-day periods (quarter), four in the pretreatment 

index period and four in the posttreatment index period. The 

quarterly PIE summary score was obtained by summing the 

six PIEs using unit weighting for each of the eight quarters 

within the measurement period.

PIE scores for all patients within each medication group 

were averaged within each quarter and used as a basis of 

comparison among the four study groups. Comparisons were 

made between groups’ PIE summary score, as well as each of 

the six individual PIEs. Individual and summary score PIEs 

were presented for each pre- and posttreatment index quarter 

and the total pre- and posttreatment periods. Individual PIEs 

Table 1 Study group definition

Study group Definition Treatment index date

LAI Evidence of LAI use through a fill in the pharmacy 
record or a J-code for an LAI injection in the medical 
record

First use of an LAI in the claims data. The LAI fill may appear in the 
pharmacy table or as a J-code in the medical table for an LAI injection; the 
first LAI event qualifies as the LAI group index date

Polypharmacy Evidence of multiple AP ingredients in the pharmacy 
record which were used concurrently for a period of 
60 days or greater

First fill for a second AP ingredient on record that overlaps for a period of 
≥60 days with the previous AP ingredient on record

Switch Evidence of multiple different AP ingredients in 
the pharmacy record prescribed independently 
(medication overlap <60 days)

First fill for a second AP ingredient on record that was part of a minimum 
of a 90 days’ supply. Overlap of the two medications (the original ingredient 
and the new ingredient) was ≥ 60 days  to allow for transition of treatment37

Monotherapy Evidence of only a single AP ingredient in the 
pharmacy record

Earliest antipsychotic fill after the study index date that was part of a 
minimum of a 90 days’ supply of a single ingredient antipsychotic

Abbreviations: AP, antipsychotic; LAI, long-acting injectable.
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and the PIE summary scores for all time periods were tested 

for between-groups and within-group differences over time as 

well as the interaction of the between group factor and time.

A relative time scale based on the treatment index date 

was used for this analysis, with the treatment index date set 

as time 0, with four pre-period quarters (quarter –3 to 0) 

prior to the treatment index date, and four postperiod quar-

ters (quarter 1–4) following the treatment index date. This 

approach resulted in some members not having complete pre- 

or postperiods due to the timing of the treatment index date. 

Therefore, each quarter is composed of a unique population 

of members. In general, the pre-period quarters had smaller 

sample sizes compared to the postperiod quarters.

Analyses
Descriptive statistics were reported for all demographic mea-

sures by study group and for the total study sample for both 

the Aetna and Truven data. For the PIE summary score and 

individual PIE measures, means and standard deviations were 

reported. Differences between study groups on means were 

tested using one-way analysis of variance and on frequen-

cies using χ2 test of proportions. Repeated-measures general 

linear model was used to calculate between- and within-group 

differences (across quarters). Between and within interaction 

terms were also tested for the PIE summary score during the 

entire measurement period as well as during the postperiod 

within the Aetna sample. Pairwise comparisons were per-

formed post hoc to assess direction and strength of specific 

relationships within significant terms. All data management, 

descriptive, and bivariate analyses were conducted using 

SPSS v.20 (IBM Corporation, Armonk, NY, USA), while 

multivariate analyses were conducted using STATA v.13 

(StataCorp LP, College Station, TX, USA).

Results
When grouped according to medication use, members 

within the Aetna dataset were assigned to the monotherapy 

(n=229), switch (n=81), polypharmacy (n=57), and LAI 

(n=25) cohorts. Males were over-represented in the LAI 

group (76%), whereas a more even gender distribution 

existed among the other three groups. The LAI group was 

the youngest (mean age =35.2 years) and the monotherapy 

group oldest (mean age =45.4 years) at study index. The 

majority of patients were the primary insurance subscriber 

(51.8%) followed by children and spouses (25.3% and 22.4%, 

respectively).

During the pretreatment index period, the switch group 

exhibited the highest PIE summary score (8.16), as well as 

the highest individual PIEs for other psychiatric medications 

and low AP proportion of days covered (PDC) compared to 

the other three groups. Conversely, the monotherapy group 

had the lowest PIE summary score (4.68) and the lowest val-

ues for inpatient hospitalization, other psychotic behaviors, 

and low AP PDC. The polypharmacy group had the lowest 

individual PIE scores for ED visits and change in outpatient 

visits and did not have the highest PIE score for any compo-

nent. The LAI group had the highest PIE scores for inpatient 

hospitalization, ED visits, and other psychotic behaviors, and 

the lowest PIE for other psychiatric medications compared 

to the other groups (Table 3).

During the post period there was an increase in PIE sum-

mary scores compared to the pre-period for all medication 

cohorts. The polypharmacy group exhibited the lowest PIE 

summary score (5.88) followed by the monotherapy, LAI, 

and switch groups, respectively. The switch group main-

tained the highest mean PIE summary score (8.81), and also 

had the highest PIEs for ED visits and change in outpatient 

Table 2 PIEs

PIE Indicator type Definition

Low AP medication PDC Dichotomous PDC ≥0.8=0, PDC <0.8=1
Sz-related inpatient 
hospitalizations

Continuous Each inpatient hospitalization on a claim record with a diagnosis of Sz (295.xx) =1

Psychiatric ED visit Continuous Each ED visit on a claim with a psychiatric diagnosis (schizophrenia 295.xx, affective psychoses 
296.xx, anxiety disorders 300.xx, personality disorders 301.xx, sexual deviations 302.xx, alcohol 
dependence 303.xx, drug dependence 304.xx, and nondependent abuse of drugs 305.xx) =1

Other psychiatric 
medications

Dichotomous Use of other psychiatric medications =1

Other psychotic behaviors Dichotomous Presence of other psychotic behaviors =1
Decrease in outpatient 
office visits

Dichotomous >50% decrease in office visits =1

Abbreviations: AP, antipsychotic; ED, emergency department; PDC, proportion of days covered; PIE, patient instability event; Sz, schizophrenia.
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visits in the post period. The polypharmacy group had the 

lowest individual PIE scores for other psychotic behaviors 

and low AP PDC but the highest PIE for other psychiatric 

medications. The LAI group had the highest PIEs for inpa-

tient hospitalization and other psychotic behaviors, as was 

true in the pre-period. However, the inpatient hospitalization 

PIE decreased by 44% between the pre- and postperiods. The 

monotherapy group had the lowest PIE score for inpatient 

hospitalizations and ED visits (Table 3).

Average total pre- and post-period PIE summary scores 

were graphed for all eight quarters for the Aetna sample. The 

monotherapy cohort’s postperiod PIE summary score was 

used as the benchmark for the eight quarters (represented 

by the black dotted line in Figure 1A). As each members’ 

treatment index date was aligned to fall between quarter 0 

and 1 (Figure 1A, gray box), the pre-period is represented by 

quarters –3 to 0 and the postperiod is represented by quarters 

1–4. Each member’s quarters were calculated in relation to 

their treatment index date. Results from a repeated-measures 

general linear model confirmed a significant group effect 

and time effect (p<0.001) on the total number of PIEs, and a 

trend for a group × time interaction effect (p=0.06) during the 

postperiod, with the LAI group’s instability declining more 

rapidly over time compared to the switch and the polyphar-

macy groups. Pairwise comparisons between overall postpe-

riod PIEs revealed that the LAI and switch groups showed 

greater instability than the polypharmacy and monotherapy 

groups (p<0.05).

An analysis of Truven MarketScan® data using the same 

methodology returned similar results (p<0.0001) (Figure 1B). 

The switch and LAI groups had the highest quarterly PIE 

summary scores across the study period in both datasets 

(p<0.0001). Within Aetna’s membership, the switch group 

had the highest quarterly PIE summary score for the study, 

while the LAI group had the highest PIE summary score in 

the Truven database (p<0.0001). The polypharmacy group 

followed a slightly different trend within both datasets, 

exhibited by lower PIE summary scores across most of the 

study period (Figure 1B, gray line); within the Aetna dataset, 

the polypharmacy group fell below the benchmark in the 

postperiod. Although the two samples showed a slightly dif-

ferent trajectory across the pre- and postperiods, the highest 

PIE summary score occurred near the treatment index date 

between quarters –1 and 1 within both samples.

Within the Aetna sample, there was a decrease in PIE 

summary score for all groups during the postperiod. The 

change in individual PIEs over the postperiod was assessed 

to determine the contribution of specific PIEs to overall 

change in instability (Figure 2). Individual PIEs for most 

groups decreased during the postperiod, except for change 

in outpatient visits for all groups, and inpatient hospital-

ization and low AP PDC for the polypharmacy group. The 

LAI group had the largest reduction across the four groups 

for inpatient hospitalization, ED visits, and other psychotic 

behaviors. The switch group also had large decreases for 

ED visits and other psychotic behaviors. The polypharmacy 

and monotherapy groups exhibited more modest changes 

in the postperiod. For the polypharmacy group, the largest 

change was an increase in change in outpatient visits; for 

the monotherapy group, it was a decrease in low AP PDC 

(Figure 2).

Discussion
Health plans have few tools to measure and track instability 

among patients with Sz. One model available to payers is to 

estimate trajectory to relapse using claims-based indicators 

Table 3 Pre- and posttreatment index period PIEs (Aetna data)

PIE Monotherapy Switch Polypharmacy LAI

Pre 
(n=28)

Post 
(n=229)

Pre 
(n=73)

Post 
(n=81)

Pre 
(n=25)

Post 
(n=57)

Pre 
(n=11)

Post 
(n=25)

Low AP PDC, mean (SD) 0.46 (1.20) 1.88 (1.37) 2.04 (1.35) 1.86 (1.33) 1.36 (0.99) 0.56 (0.82) 1.27 (1.19) 1.76 (1.36)
Sz-related inpatient 
hospitalization, mean (SD)

0.21 (0.63) 0.21 (0.55) 0.22 (0.58) 0.44 (1.00) 0.48 (0.92) 0.35 (0.81) 1.36 (1.75) 0.76 (1.09)

Psychiatric ED visit, mean (SD) 0.39 (1.07) 0.34 (1.07) 0.56 (1.14) 1.01 (1.45) 0.16 (0.37) 0.42 (1.15) 0.91 (1.04) 0.60 (0.91)
Other psychiatric medications, 
mean (SD)

1.14 (1.53) 1.92 (1.80) 1.85 (1.53) 2.01 (1.48) 1.48 (1.36) 2.46 (1.76) 0.73 (1.42) 1.60 (1.63)

Other psychotic behaviors,  
mean (SD)

0.64 (1.03) 0.86 (1.40) 1.36 (1.41) 1.36 (1.34) 1.08 (1.19) 0.74 (1.16) 1.55 (1.37) 1.52 (1.33)

Decrease in outpatient visits, 
mean (SD)

1.82 (1.56) 1.84 (1.68) 2.14 (1.53) 2.12 (1.58) 1.20 (1.53) 1.35 (1.54) 1.64 (1.63) 1.44 (1.61)

PIE summary score, mean (SD) 4.68 (4.47) 7.05 (4.42) 8.16 (4.08) 8.81 (4.21) 5.76 (3.54) 5.88 (3.84) 7.45 (5.37) 7.68 (4.11)

Abbreviations: AP, antipsychotic; ED, emergency department; LAI, long-acting injectable; PDC, proportion of days covered; PIE, patient instability event; Sz, schizophrenia.
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such as AP medication adherence or prior psychiatric hospital-

ization. However, neither of these is effective as a standalone  

predictor.25 By contrast, the current model employed a com-

bination of six claims-based proxy measures of instability 

(PIEs) that, when summed using unit weighting into a com-

posite score, predicted decompensation with more accuracy 

than any single measure alone. Rather than use a linear 

combination of constituent items, the PIE summary score 

allowed for idiosyncratic combinations of the six individual 

PIEs which were then summed.

Individual PIEs varied between groups and over the study 

period, suggesting different drivers of instability at differ-

ent times and within each population. The combinations 

varied naturally between subjects just as the symptoms of 

Sz vary between patients. For example, it is possible that in 

two patients with the same summary score, one could have 

three ED visits and low PDC while the other could have 

one ED visit, a reduction in outpatient psychiatric visits, 

low PDC, and a diagnosis for another psychotic behavior. 

Though they displayed different markers of instability, they 

Figure 1 (A) Group mean PIE scores – Aetna sample, (B) group mean PIE scores – Truven MarketScan® (Truven Health Analytics, Inc., Ann Arbor, MI, USA) sample.
Notes: All treatment index dates fall between quarters 0 and 1. The dashed black line presented for the monotherapy group represents the average total PIE score across 
the study postperiod.
Abbreviation: LAI, long-acting injectable; PIE, patient instability event.
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have the same summary score. This finding is congruent 

with the understanding of Sz as a syndrome or symptoms. 

Even though no one marker adequately predicts treatment 

status,31,32 the PIE summary score seemed to be a good 

proxy to quantify the increase in patient instability up to 

the change in treatment and the decrease in the postperiod 

following the change. Findings indicated that in addition to 

the PIE summary score, the individual PIE scores increased 

in frequency prior to treatment modification, then decreased 

afterward. This relationship lends indirect support for the 

PIE summary score as a proxy of instability that is sensi-

tive to both increased instability prior to treatment revision 

as well as decrease in the same following AP medication 

adjustment. The association between the PIE summary 

score and the proxy of patient decompensation (ie, change 

in treatment regimen) may add support to the use of the PIE 

summary score as a proxy marker of the same. Assuming 

that providers may be more likely to change therapies (eg, 

switch medication, increase dose, etc) at the point of greatest 

patient instability, the PIE summary score is a reasonable 

proxy for patient instability.

Within both samples used for this study, the switch and 

LAI groups exhibited the highest PIE summary scores in both 

the pre- and postperiods, although the PIEs that drove the 

summary scores differed among groups and within groups 

over time. Similarly, although there was an overall decrease 

in PIEs during the postperiod, the individual PIEs driving 

the postperiod summary score were different between the 

two groups and across the study period. In the Aetna sample, 

the LAI group had the largest decrease in PIE scores during 

the postperiod while the switch cohort had a higher level of 

instability in the pre-period but a more modest decline than 

the LAI group following treatment modification. Though a 

nonsignificant trend, the steeper decline in PIE summary 

score for the LAI cohort suggests that the change to an LAI 

was more effective than switching to a different oral AP for 

many of the patients in this study. Implementation of rigorous 

study designs would be necessary to confirm this hypothesis. 

Both the LAI and switch groups also showed a decrease in 

ED utilization and inpatient hospitalization following the 

treatment index date, which may be consistent with improve-

ment following medication change.

The monotherapy group exhibited low levels of instability 

in the pre-period and modest changes in the postperiod, indi-

cating limited need for a treatment alteration. The decrease 

in instability during the postperiod for the polypharmacy 

Figure 2 Change in individual PIE scores – Aetna.
Abbreviation: LAI, long-acting injectable; PDC, proportion of days covered; PIE, patient instability event.
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group is somewhat less expected, but not less intuitive. The 

presence of a second AP may indicate a more severe psy-

chosis, or could simply be used to promote sleep. Though 

not endorsed by treatment guidelines,33 concurrent use of 

multiple AP medications is nevertheless associated with a 

reduction of the number of instability events in this study.

In part, these findings support previous studies showing 

that providers are conservative when modifying pharmaceuti-

cal treatment for unstable Sz patients.34 In addition, this study 

supports other findings that prior psychiatric hospitalization 

and ED visits are part of an instability trajectory to elevated 

risk of relapse and need for treatment modification.35,36 

Though not part of this analysis, elevated instability at about 

the time of the treatment index date may have led to higher 

rates of rehospitalization had treatment not been modified for 

the patients in this group. Though not conclusive, the current 

evidence supports using a simple count of events that indicate 

some level of instability as a method for tracking disease 

trajectory leading to elevated risk of relapse.

There are several limitations to this study. First, the sample 

size within the Aetna claims dataset was small and may have 

contributed to variability between the Aetna and Truven 

findings. Second, the analyses were carried out in two com-

mercial claims datasets, but Medicaid and Medicare are the 

most frequent payers for patients with Sz. Further analysis, 

especially with increased sample sizes in noncommercial 

populations, is warranted to increase understanding and 

assessment of the factors that drive behavioral health manage-

ment and Sz patient instability. This study also did not assess 

the relationship between patient instability and direct mea-

sures of decompensation (eg, physician Global Assessment 

of Functioning) or relapse (eg, psychiatric hospitalization), 

which could be useful in further development of a PIE-based 

disease management case finding algorithm. Finally, compari-

son of PIEs based on claims data to a gold standard measure 

of patient instability or decompensation, such as the Positive 

and Negative Syndrome Scale, might elucidate the precise 

nature of claims markers of patient instability.

Conclusion
Despite these limitations, findings from this study provide 

support that administrative claims can be used to develop 

individual and composite measures of instability in patients 

with Sz. Such measures may provide a viable method to track 

patient disease trajectories and identify those individuals 

greatest need of treatment intervention to prevent relapse, 

improve patient outcomes, and reduce the burden on patients, 

caregivers, and the health care system.
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