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ABSTRACT

Objective: To examine the relationship between adherence
to antipsychotics and adherence to medications for
cardiometabolic conditions (diabetes, hypertension, and
hyperlipidemia) and subsequent health care utilization and
expenditures in patients with schizophrenia and preexisting
cardiometabolic conditions.

Method: Medstat MarketScan Medicaid databases from

2004 to 2008 were used to identify a retrospective cohort of
schizophrenia patients (/ICD-9-CM codes 295.1-295.3, 295.6, or
295.9) with preexisting cardiometabolic medication use who
had initiated antipsychotic treatments. Patients who initiated

a second-generation antipsychotic between July 1, 2004, and
December 31, 2006, were identified as the new user cohort.
Comorbid conditions were identified if patients had at least 1
inpatient or 2 outpatient claims for hypertension, hyperlipidemia,
and/or diabetes (ICD-9-CM codes 401 .xx to 405.xx inclusive, 272.
xx inclusive, and 250.xx inclusive, respectively) and were using
medication to manage these conditions prior to antipsychotic
initiation. Adherence to cardiometabolic medications was
compared between adherent and nonadherent patients taking
antipsychotics using the proportion of days covered over 8
quarters categorized as phases of treatment to reflect initiation
(1, days 1-90), continuation (2-4, days 91-360), and maintenance
(5-8, days 361-520). Proportion of days covered values >0.80
were deemed adherent. Prior period antipsychotic adherence
was used to predict cardiometabolic medication adherence,
health care utilization, and expenditures using generalized
estimating equations and negative binomial regressions.

Results: The final population represented 1,006 patients.
Antipsychotic adherence during continuation was a significant
predictor of medication adherence for hypertension (odds

ratio [OR]=2.40, 95% Cl=1.67-3.44), diabetes (OR=2.28, 95%
C1=1.43-3.67), and hyperlipidemia (OR=2.16,95% Cl=1.11-
4.20) during maintenance. Antipsychotic adherence during
continuation resulted in significantly lower emergency room use
(OR=0.67,95% CI=0.52-0.87), lower inpatient use (OR=0.77,
95% Cl=0.56-1.06, not significant), and significantly higher
outpatient (5996, 95% Cl=$663-51,330), medication (5652, 95%
C1=$542-5762), and total health (51,371, 95% Cl=$490-52,252)
expenditures during maintenance.

Conclusion: Antipsychotic adherence was associated with better
adherence to cardiometabolic medications and a potential
reduction in emergency room and inpatient service utilization.
Clinicians should consider adherence to both antipsychotic

and cardiometabolic medications when caring for patients with
schizophrenia and comorbid conditions.
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Comorbid cardiometabolic health conditions such
as diabetes, hypertension, and hyperlipidemia have
been shown to be particularly burdensome to patients with
schizophrenia.!=* Despite the burden, studies have shown
inadequate rates of treatment for these comorbid conditions.
Among patients with confirmed diabetes, hypertension, and
dyslipidemia entering the Clinical Antipsychotic Trials of
Intervention Effectiveness study, treatment rates were 30.2%,
62.4%, and 88.0%, respectively. Low treatment rates may
be partly due to inadequate screening. It is estimated that
only 25% and 10% of patients initiating second-generation
antipsychotics (SGAs) are screened for glucose and lipid
abnormalities, respectively.” However, even in patients
who are screened and treated, treatment is only effective if
patients remain adherent to therapy.

Studies have shown that fewer than 60% of patients who
initiate antipsychotic medications adhere to treatment.®
However, few studies have examined adherence to
medications for comorbid conditions in this population,
and to our knowledge, no studies have examined the link
between nonadherence to antipsychotics and nonadherence
to medications for chronic comorbid conditions. The
objective of this study was to examine patterns of adherence
to both antipsychotics and medications for comorbid
cardiometabolic health conditions in patients with
schizophrenia newly initiated on antipsychotic treatment.
Specifically, we examined the relationship between adherence
to antipsychotics among patients with schizophrenia and
adherence to medications for diabetes, hypertension, and
hyperlipidemia in patients with preexisting comorbidity. In
addition, we examined the relationship between adherence
to antipsychotic medications and health service utilization
and expenditures in patients with these comorbid health
conditions.

METHOD

Design

A new user cohort study design was used to examine
the relationship between adherence to newly initiated
SGA medication and adherence to medications for 3
common comorbid cardiometabolic conditions (diabetes,
hypertension, and hyperlipidemia) among patients with
preexisting cardiometabolic drug use. This analysis of
patients newly initiating antipsychotics enables us to
identify unbiased impacts of nonadherence at early stages
of treatment for patients with schizophrenia and comorbid
cardiometabolic conditions. Specifically, it increases the
temporal relationship between adherence to antipsychotic
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Antipsychotic Adherence and Chronic Comorbidities

® Patients with schizophrenia frequently have non—mental
health comorbidities that should also be managed.

® (linicians should monitor adherence to antipsychotic
medications as well as medications for non—mental
health conditions to improve health outcomes in patients
with schizophrenia.

treatments and treatments for metabolic disorders. New
users had no SGA claims during a 6-month period preceding
SGA initiation. We also examined the relationship between
antipsychotic adherence and subsequent all-cause health care
utilization and expenditures. The analysis was designed to
capture 3 periods of antipsychotic use on the basis of similar
phases identified for antidepressant treatment®: (1) an
initiation period comprising the first quarter of antipsychotic
treatment (days 1-90), (2) a continuation period comprising
quarters 2-4 (days 91-360), and (3) a maintenance period
comprising quarters 5-8 (days 361-520). The index date that
began the 8 quarters was the date of the first antipsychotic
fill.

Data

Medstat MarketScan Medicaid databases from 2004 to
2008 were used. These databases contain pooled health care
records for some 7 million Medicaid enrollees from multiple
state Medicaid programs. Specific files included enrollment,
prescription claims, inpatient admissions, inpatient facility
records, and outpatient claims including physician visits.
Emergency room (ER) encounters were derived from
inpatient and outpatient files. Claims data were available for
all patients with schizophrenia aged 18 years and older in
any year.

Population

Patients initiating an SGA between July 1, 2004, and
December 31, 2006, were identified as the new user cohort.
Patients with at least 1 inpatient or 2 or more outpatient visits
with ICD-9-CM codes 295.1-295.3, 295.6, or 295.9 during
the 6-month preindex or 12-month postindex period were
identified as having schizophrenia.” Patients were excluded
if they were dually enrolled in Medicare, were less than 18
years or older than 64 years of age, or were not continuously
enrolled in Medicaid. Comorbid conditions were identified
if patients had at least 1 inpatient or 2 outpatient claims for
hypertension, hyperlipidemia, and/or diabetes with ICD-9-
CM codes 401.xx to 405.xx inclusive, 272.xx inclusive, and
250.xx inclusive, respectively, and were using medication to
manage these conditions prior to antipsychotic initiation.
We also constructed a pooled cohort of patients with any of
the 3 cardiometabolic conditions. This study was approved
by the Western Institutional Review Board (Olympia,
Washington).
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Outcomes

The primary dependent variables included medication
adherence, health service utilization, and health
expenditures. Adherence was measured as the proportion
of days covered, which captured the number of days without
gaps in medication coverage in each quarter over the number
of days observed in each quarter and ranged from 0 to 1,
with 0 representing no medication use and 1 representing
perfect adherence.® We adjusted the proportion of days
covered to allow for patient switching and up to 30 days of
medication carryover from the previous quarter. Patients
were dichotomized as adherent or nonadherent using a
proportion of days covered cutpoint of >0.80.” Adherence
for the pooled cardiometabolic cohort was calculated as an
unweighted mean of the 3 cardiometabolic classes. Specific
health service utilization outcomes included quarterly counts
of all-cause outpatient visits and ER visits and a dichotomous
measure of inpatient admission. Specific health expenditure
outcomes included prescription, inpatient, outpatient, ER,
and total quarterly payments.

Explanatory Variables

The explanatory variable of interest was adherence to
newly initiated antipsychotics. We controlled for several
demographic covariates that may influence a patient’s
likelihood of receiving treatment and his/her health outcomes
including age (18-34 years, 35-54 years, and 55 years and
older), race (white non-Hispanic, black non-Hispanic, and
other/missing), and male gender. We also corrected for
basis of Medicaid eligibility, which could predict the need
for health care resources, using a dichotomous variable to
capture patients with eligibility on the basis of blindness
or disability. Medicaid plan characteristics, which might
influence a patient’s ability to obtain prescription and other
health care services, were controlled for and included a
dichotomous indicator for the presence of antipsychotic
copayment, enrollment in a Medicaid plan with provider
capitation, and state mental health substance abuse
coverage. In addition, we controlled for the presence of
baseline psychiatrist and psychotherapy use as potential
proxy measures of schizophrenia severity. We calculated a
Charlson Index score using ICD-9 coding for each patient as
specified by Quan and colleagues!® to control for additional
comorbidities. Finally, we constructed indicators for type of
atypical antipsychotic initiated to examine the association of
the specific treatment initiated on outcomes.

Statistical Analyses

In each of the 3 study intervals, we compared patient
characteristics, adherence, health care utilization, and
health expenditures of adherent and nonadherent patients
via t tests for continuous variables and x? tests for categorical
variables. To examine the relationship between adherence
to antipsychotics and adherence to cardiometabolic
medications, health care utilization, and health outcomes, we
ran 2 separate regression models. Antipsychotic adherence
was lagged in all regressions to reduce simultaneity bias.
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First, antipsychotic adherence in the first quarter of initiation
was regressed against each outcome variable during quarters
2-4 of the continuation period. Second, antipsychotic
adherence during quarters 2-4 of the continuation phase
was regressed against each outcome variable during
quarters 5-8 of the maintenance period. For the adherence
outcomes, generalized estimating equations (GEEs) with a
binomial distribution and logit link function were applied to
account for the repeated measures on patients over multiple
quarters.

To examine the relationship between lagged antipsychotic
adherence and outpatient and ER visits, we estimated
random effects negative binomial regression to account
for the overdispersion of these outcomes. To examine
the relationship between lagged antipsychotic adherence
and outpatient, ER, medication, inpatient, and overall
expenditures, we estimated GEEs that accounted for the
proportion of nonusers and outcome distribution among
users. Outpatient, medication, and overall expenditures
were estimated using 1-part GEEs with y distributions and
log link functions to account for kurtosis. Inpatient and ER
expenditures were estimated using 2-part GEEs to account
for the high proportion of nonusers. For the first-part model
that estimated the probability of being admitted or using
the ER, we estimated GEEs with a binomial distribution and
logit link function. For the second-part model that estimated
the level of expenditures among users, we estimated GEEs
with y distributions and log link functions.

Each adjusted regression included previously defined
demographic characteristics, Medicaid eligibility status,
Medicaid plan characteristics, psychiatrist use, psychotherapy
use, comorbidity, type of antipsychotic initiated, and
the number of cohorts a patient falls in for patients with
hypertension, hyperlipidemia, and/or diabetes. In addition, to
control for the association of lagged antipsychotic adherence
on adherence to medications for cardiometabolic indications
during the period of interest, we included mean adherence
to antipsychotic medication during the prior period in the
adjusted adherence models. From these regressions, we
estimated predicted differences in adherence, utilization, or
expenditures using the method of recycled predictions for
all 1-part models. For the 2-part models for inpatient and
ER expenditures, we generated 95% confidence intervals via
1,000 bootstrapped iterations.

RESULTS

Analytic Sample

We identified 24,435 patients who were newly initiated
on an atypical antipsychotic. Of these, 9,805 had no
schizophrenia diagnosis 6 months preceding or 12 months
following antipsychotic initiation. We eliminated 5,515
patients dually enrolled in Medicare; 130 patients younger
than 18 years or older than 64 years; and 5,401 patients not
continuously eligible for Medicaid benefits. Of the remaining
3,584 patients, we excluded 2,578 patients with no diagnosis
of the 3 comorbid conditions of interest who were not

Prim ‘Care Companion CNS Disord
2012;14(3):d0i:10.4088/PCC.11m01324

Antipsychotic Adherence and Chronic Comorbidities

previously using medication to manage these comorbid
conditions. The final population represented 1,006 patients
with schizophrenia who were newly initiated on antipsychotic
treatments and who also used cardiometabolic medication.

Unadjusted Patient Characteristics

Of the 1,006 patients initiating SGAs, 817 were categorized
as antipsychotic adherent (as categorized by a proportion
of days covered >80%) and 189 were nonadherent during
the first 90 days of treatment (Table 1). During the first
quarter of treatment, adherent patients were similar in
many respects to nonadherent patients. Nonadherent
patients were statistically more likely to report their race
as black compared to adherent patients (67.2% vs 57.3%,
respectively). Unadjusted cardiometabolic medication
adherence appeared similar between patients who were
adherent and nonadherent to antipsychotics during the acute
phase (0.84 vs 0.83, respectively). However, nonadherent
SGA users were less likely than adherent SGA users to be
adherent to comorbid medications during the continuation
(0.55 vs 0.80, respectively, P<.001) and maintenance (0.51
vs 0.78, respectively, P<.001) phases.

Unadjusted Medication Adherence

Figure 1 describes patterns of adherence for antipsychotics
and cardiometabolic medications across each cohort.
Antipsychotic adherence among patients newly initiating
treatment during the first quarter averaged 0.90 and
subsequently declined to 0.63 and 0.59 during continuation
and maintenance phases, respectively. Among each of the 3
cardiometabolic cohorts, similar patterns of adherence were
noted. During the acute phase of antipsychotic treatment,
mean proportion of days covered values ranged from 0.86 for
antihypertensives to 0.83 and 0.79 for diabetes medications
and statins, respectively. Mean proportion of days covered
values ranged from 0.65 for statins, 0.69 for antihypertensives,
and 0.71 for diabetes medications during the continuation
phase. Similarly, proportion of days covered values for
diabetes medications, antihypertensives, and statins during
the maintenance phase of antipsychotic treatment were
estimated at 0.65, 0.66, and 0.57, respectively.

Unadjusted Health Care Utilization and Expenditures
Although minimal differences between adherence
groups are noted during initiation, noticeable differences
appear during continuation and maintenance periods in
unadjusted models (Table 2). Compared to nonadherent
patients, adherent patients appeared less likely to use ER
services during continuation (33.6% vs 42.7%, respectively)
and maintenance periods (30.0% vs 36.0%, respectively),
had fewer ER visits during continuation (0.73 vs 1.07
visits, respectively) and maintenance periods (0.71 vs
0.95, respectively), and had lower ER expenditures during
continuation ($285 vs $420, respectively) and maintenance
periods ($276 vs $360, respectively). Adherent antipsychotic
users had more frequent outpatient visits during continuation
(16.9 vs 10.4) and maintenance (18.2 vs 10.4) periods and
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Table 1. Descriptive Statistics for Diabetes, Hypertension, Statin, and
Pooled Cardiometabolic Cohorts Among Adherent and Nonadherent

Antipsychotic Users?

Antipsychotic  Antipsychotic
Nonadherent Adherent in
in Acute Phase  Acute Phase P

Variable (n=189) (n=817) Value

Metabolic conditions, n (%)

1 120 (63.5) 577 (70.6) .06
2 56 (29.6) 190 (23.3) .07
3 13 (6.9) 20 (2.4) .70

Age,n (%), y .83
18-34 18 (9.5) 82 (10.0)

35-54 114 (60.3) 474 (58.0) 56
55+ 57 (30.2) 261 (32.0) .63

Male, n (%) 67 (35.5) 267 (32.7) 47

Race, n (%)

White 50 (26.5) 270 (33.1) .08
Black 127 (67.2) 468 (57.3) .01
Missing 12 (6.4) 79 (9.7) .15

Blind or disabled, n (%) 186 (98.4) 798 (97.7) .53

Enrolled in capitated plan, n (%) 88 (46.6) 381 (46.6) .99

Medicaid mental health 187 (98.9) 788 (96.5) .07
substance abuse coverage, n (%)

Charlson Comorbidity Index, mean (SD) 0.97 (0.05) 0.86 (0.10) .34
0-1,n (%) 100 (52.9) 396 (48.5) 27
1-2,n (%) 53 (28.0) 258 (31.6) 34
>2,1n (%) 36 (19.0) 163 (20.0) .78

Antipsychotic copay >$0, n (%) 122 (64.6) 523 (64.0) .89

Preperiod psychotherapy, n (%) 19 (10.0) 118 (14.4) 11

Preperiod psychiatrist use, n (%) 29 (15.3) 105 (12.9) .36

Antipsychotic initiated, n (%)

Risperidone 81 (42.9) 318 (38.9) 32
Aripiprazole 22 (11.6) 90 (11.0) 81
Olanzapine 14 (7.4) 74 (9.1) 47
Ziprasidone 23(12.2) 107 (13.1) 73
Quetiapine 46 (24.3) 220 (26.9) A7
Clozapine 3(1.6) 8 (1.0) 47

Comorbid medication proportion of days
covered by treatment phase, mean (SD)

Acute phase® 0.83 (0.02) 0.84 (0.01) .78
Continuation phase® 0.55 (0.01) 0.80 (0.01) <.001
Maintenance phase? 0.51 (0.01) 0.78 (0.01) <.001

2Adherent patients have a proportion of days covered on antipsychotic >0.80.

bFirst quarter of antipsychotic initiation.

‘Quarters 2—4 following antipsychotic initiation.
dQuarters 5-8 following antipsychotic initiation.

higher outpatient expenditures during continuation ($2,641
vs $1,539) and maintenance ($2,877 vs $1,407) periods than
nonadherent users. Adherent patients were less likely to be
admitted to a hospital during continuation (16.2% vs 19.2%)
and maintenance (11.1% vs 15.2%) periods, and inpatient
expenditures were lower among adherent compared with
nonadherent patients during continuation ($2,476 vs
$3,614) and maintenance ($2,037 vs $2,950) periods. Not
surprisingly, adherent patients had higher medication costs
than nonadherent patients, averaging $1,156, $1,431, and
$1,547 compared to $1,083, $527, and $479, respectively,
during acute, continuation, and maintenance periods.
Opverall, treatment expenditures for adherent patients were
higher during the maintenance period than they were for
nonadherent patients ($6,737 vs $5,196, respectively).

Adjusted Medication Adherence

In covariate adjusted analyses (Table 3), patients
who were adherent to their antipsychotic medications
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in the acute phase were more likely to be adherent to
their cardiometabolic medications in the continuation
phase (odds ratio [OR] =1.84, 95% confidence interval
[95% CI]=1.26-2.69). The results appear to be driven
by adherence to statins (OR=2.36, 95% CI=1.12-4.98).
We also found that patients who were adherent to their
antipsychotic medications in the continuation phase were
more likely to be adherent to cardiometabolic medications
across all cohorts including antidiabetic medications
(OR=2.28, 95% CI=1.43-3.67), antihypertensives
(OR=2.40, 95% CI=1.67-3.44), and statins (OR=2.16,
95% CI=1.11-4.20) and for the pooled cohort (OR=1.99,
95% CI=1.42-2.78) during the maintenance phase of
treatment.

Adjusted Health Care Utilization and Expenditures

In covariate adjusted analyses (Table 4), patients who
were adherent to their antipsychotic medications in the
continuation phase were less likely to have ER visits during
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Figure 1. Unadjusted Proportion of Days Covered Estimates for Antipsychotic and Cardiometabolic Medications?
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Table 2. Unadjusted Health Care Utilization and Cost Comparisons Between
Adherent and Nonadherent Antipsychotic Users With Cardiometabolic

Comorbidities®

Acute Phase®

Probability of ER use, n (%)

No. of ER visits, mean (SD)

ER expenditures, mean (SD), US$
Probability of outpatient use, n (%)

No. of outpatient visits, mean (SD)
Outpatient expenditures, mean (SD), US$
Medication expenditures, mean (SD), US$
Probability of inpatient use, n (%)
Inpatient expenditures, mean (SD), US$
Total health expenditures, mean (SD), US$
Continuation Phase®

Probability of ER use, n (%)

No. of ER visits, mean (SD)

ER expenditures, mean (SD)

Probability of outpatient use, n (%)

No. of outpatient visits, mean (SD)
Outpatient expenditures, mean (SD), US$
Medication expenditures, mean (SD), US$
Probability of inpatient use, n (%)
Inpatient expenditures, mean (SD), US$
Total health expenditures, mean (SD), US$
Maintenance Phased

Probability of ER use, n (%)

No. of ER visits, mean (SD)

ER expenditures, mean (SD), US$
Probability of outpatient use, n (%)

No. of outpatient visits, mean (SD)
Outpatient expenditures, mean (SD), US$
Medication expenditures, mean (SD), US$
Probability of inpatient use, n (%)
Inpatient expenditures, mean (SD), US$
Total health expenditures, mean (SD), US$

Nonadherent (n=189)  Adherent (n=817) P
94 (49.7) 353 (43.2) .10
1.20 (1.7) 1.26 (2.4) .76
398 (771) 462 (1,132) 46
185 (98.0) 817 (100) 72
13.5 (14.4) 14.0 (15.3) 67
1,943 (2,806) 2,156 (3,072) .38
1,083 (669) 1,156 (931) .34
51 (27.0) 188 (23.0) 25
4,575 (12,087) 3,723 (11,277) .36
7,999 (13,254) 7,498 (12,467) .62
Nonadherent (n=538)  Adherent (n=468) P
230 (42.8) 157 (33.6) <.001
1.07 (0.05) 0.73 (0.05) <.001
420 (1,059) 285 (800) <.001
508 (94.4) 465 (99.4) <.001
10.4 (12.3) 16.9 (17.8) <.001
1,539 (2,583) 2,641 (4,034) <.001
527 (669) 1,431 (1,023) <.001
103 (19.2) 76 (16.2) .009
3,614 (14,013) 2,476 (12,118) .02
6,101 (15,318) 6,834 (13,121) 16
Nonadherent (n=593)  Adherent (n=413) P
213 (36.0) 124 (30.0) <.001
0.95 (2.14) 0.71 (1.78) <.001
360 (970) 276 (907) .005
549 (92.6) 412 (99.8) <.001
10.4 (13.3) 18.2 (18.4) <.001
1,407 (2,202) 2,877 (4,200) <.001
479 (666) 1,547 (1,037) <.001
90 (15.2) 46 (11.1) <.001
2,950 (20,150) 2,037 (9,384) .09
5,196 (20,895) 6,737 (11,052) .006

2Adherent antipsychotic patients had proportion of days covered >0.80.

PFirst quarter of antipsychotic initiation.

‘Quarters 2-4 following antipsychotic initiation.
dQuarters 5-8 following antipsychotic initiation.

Abbreviation: ER =emergency room.

the maintenance phase (OR=0.67, 95% CI=0.52-0.87).
This result translates into a reduction of 0.25 ER visits
(95% CI=-0.37 to —0.13) per adherent patient and a $96
reduction (95% CI=-$144 to -$48) in expenditures for ER
services. The majority of the reduction in ER service use
appears to have occurred in patients in the hypertension
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cohort, while differences in the diabetes and statin cohorts
were not statistically significant.

A more consistent relationship is seen when examining
the effect of adherence on outpatient service utilization and
medication expenditures. In the pooled sample, patients who
adhered to antipsychotic treatments during the continuation
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Table 3. Adjusted Odds of Adherence to Cardiometabolic Medications Associated With Being Adherent to
Antipsychotic Medication in the Prior Period®?

Antidiabetes Antihypertensive Pooled
Medication Cohort Cohort Statin Cohort Cardiometabolic Cohort
Odds Ratio  95% CI ~ OddsRatio 95% CI  Odds Ratio  95% CI  Odds Ratio 95% CI
Continuation model® 1.72 0.94-3.18 1.20 0.81-1.77 2.36 1.12-4.98 1.84 1.26-2.69
Maintenance model? 2.28 1.43-3.67 2.40 1.67-3.44 2.16 1.11-4.20 1.99 1.42-2.78

*Multivariate model covariate adjusted for age, race, gender, basis of Medicaid eligibility, presence of a copayment for
antipsychotic treatment, Medicaid provider capitation, Medicaid mental health substance abuse coverage, patient use of a
psychiatrist, psychotherapy use, Charlson Comorbidity Index, specific antipsychotic medication initiated, and prior period
antipsychotic medication adherence.

®QOutcome in pooled cohort model is dichotomized unweighted average of adherence to the relevant metabolic medications. For
example, adherence is the unweighted average of adherence to oral diabetes agents and statins for patients with diabetes and
dyslipidemia.

‘Quarters 2-4 after antipsychotic initiation, with reference group being quarter 1 after antipsychotic initiation.

dQuarters 5-8 after antipsychotic initiation, with reference group being continuation quarters 2—4.

Table 4. Covariate Adjusted Health Service Utilization and Expenditure Differences

Between Adherent and Nonadherent Antipsychotic Users Using Comorbid

Cardiometabolic Medications?®

Continuation Model®

Maintenance Model®

Variable Odds Ratio 95% CI Odds Ratio 95% CI
ER variable differences
Odds of ER use 1.00 0.72 to 1.41 0.67 0.52t0 0.87
ER visits 0.06 —-0.09 to 0.22 -0.25 -0.37 to -0.13
ER expenditures, US$ 24 —47t0 95 -96 —-144 to —48
Outpatient variable differences
Outpatient visits -0.11 -2.40to0 2.18 5.76 3.83t0 7.69
Outpatient expenditures, US$ 207 —187 to 602 996 663 to 1,330
Medication variable differences
Medication expenditures, US$ 109 -8t0225 652 542 to 762
Inpatient variable differences
Odds of inpatient admission 0.91 0.63 to 1.32 0.77 0.56 to 1.06
Inpatient expenditures, US$ -215 -605 to 175 291 —-633 to 51

*Multivariate model covariate adjusted for age, race, gender, basis of Medicaid eligibility, presence of
a copayment for antipsychotic treatment, Medicaid provider capitation, Medicaid mental health
substance abuse coverage, patient use of a psychiatrist, psychotherapy use, Charlson Comorbidity
Index, and specific antipsychotic medication initiated.

Quarters 2-4 after antipsychotic initiation, with reference group being quarter 1 after antipsychotic

initiation.

“Quarters 5-8 after antipsychotic initiation, with reference group being continuation quarters 2—4.

Abbreviation: ER =emergency room.

phase of treatment had 5.76 (95% CI=3.83-7.69) more
outpatient visits, $996 (95% CI=$663-$1,330) more in
outpatient expenditures, and $652 (95% CI=$542-$762)
more in medication expenditures during the maintenance
phase of treatment. There was not a significant difference
in inpatient service utilization or expenditures among
patients adherent to antipsychotic treatments in the pooled
cohort or any of the individual cohorts examined. Overall,
total health care expenditures were $1,371 (95% CI = $490-
$2,252) higher in adherent patients during the maintenance
phase of antipsychotic treatment compared to nonadherent
patients among patients in the pooled cohort. This finding
was consistent across the disease cohorts examined, with
slightly higher total health care spending among patients
taking statins ($2,460; 95% CI=$613-$4,306) or antidiabetic
medications ($2,690; 95% CI=$743-$4,637).

DISCUSSION

Despite the prevalence of cardiometabolic conditions
in patients with schizophrenia, these comorbid conditions
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are poorly managed and undertreated in this population.
We hypothesized that adherent antipsychotic users would
have better adherence to cardiometabolic medications and
lower health care utilization and expenditures. Our results
suggest that adherence to cardiometabolic medications
is suboptimal, declining (26%-34%) within 180 days
of starting an antipsychotic. In addition, adherence to
cardiometabolic medications is lower among nonadherent
antipsychotic users. This result suggests that adherence
to antipsychotic treatments may influence adherence to
medications for comorbid health conditions. However,
caution should be used in interpreting these findings as
causal given the observational study design selected and
the limitations that this design presents to our findings.
We further sought to examine the effect of antipsychotic
adherence on all-cause health expenditures and utilization in
patients with schizophrenia and comorbid cardiometabolic
conditions. Our results suggest a significant reduction in
ER visits and a marginal, albeit not statistically significant,
reduction in inpatient utilization among adherent
antipsychotic users. This finding suggests the potential
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for antipsychotic adherence to significantly reduce the
need for aggressive treatments to control symptoms of
both schizophrenia and cardiometabolic conditions.
Paradoxically, we saw an increase in the frequency of
outpatient service use, outpatient expenditures, and
medication expenditures, which led to increases in overall
health care expenditures. Adherent patients use more
medication, which increases medication expenditures. In
addition, adherent patients must utilize physician services
to obtain prescriptions, which can contribute to additional
expenditures. Of note, the majority of the increase in
overall health care expenditures among patients adherent
to antipsychotic treatment resulted from expenditures for
these 2 services.

Increasing attention has been given to improving
continuity of care for patients with severe mental
illnesses.!! This coordination of care is particularly
important for patients with both mental health and
comorbid cardiometabolic health conditions. Psychiatrists
managing mental health conditions may be reluctant to
address comorbid health concerns if they believe they are
being screened in the primary care setting, while primary
care physicians may be reluctant to treat mental health
disorders.!? Coordination between these providers could
improve monitoring of comorbid health conditions and
ensure attention is given to antipsychotic adherence as well
as cardiometabolic medication adherence in patients with
schizophrenia.

Coordination of care is particularly important given the
potential for antipsychotic treatments to increase obesity
and cardiometabolic health problems."* Our study examined
patterns of adherence to antipsychotic treatment among
patients with preexisting cardiometabolic conditions using
cardiometabolic medications. The new user design was
thought the best way to establish a temporal relationship
between antipsychotic adherence and adherence to
cardiometabolic medications.'* Future studies may wish to
examine the relationship of antipsychotic adherence and
adherence to medications for comorbid health conditions
among prevalent users of antipsychotic medications.

Our results should be interpreted in light of several
limitations. We restricted our study to incident antipsychotic
users with previous comorbidity. This restriction was done
to improve temporal precedence between the relationship
of adherence to antipsychotics and cardiometabolic
medications. However, caution should be used when
generalizing beyond incident antipsychotic users to patients
with other comorbidities and to patients who attained
comorbid conditions following antipsychotic initiation.
A primary outcome from this study was medication
adherence, which was measured using pharmacy claims
data. This measure assumes medication consumption
by patients who obtain refills, which is not always true.
Similarly, health utilization and expenditures were not
differentiated between mental health and comorbid
diagnoses. Future studies may wish to differentiate reasons
for health care utilization resulting from nonadherence.
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In addition, unobservable factors such as self-efficacy (a
patient’s belief that adherence will actually improve health)
or social support could also influence our study findings.
Primary data collection could be used in future studies to
capture the influence of other variables on the relationships
examined.

CONCLUSION

Despite these limitations, our study suggests that
adherence to antipsychotic medication is significantly
related to adherence to medications for comorbid
cardiometabolic conditions and a reduced likelihood
of emergency department utilization. Clinicians should
assess adherence to both antipsychotic medications and
cardiometabolic medications to improve the overall quality
of care for patients with schizophrenia.

Drug names: aripiprazole (Abilify), clozapine (Clozaril, FazaClo, and
others), olanzapine (Zyprexa), quetiapine (Seroquel), risperidone
(Risperdal and others), ziprasidone (Geodon).
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