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Abstract

OBJECTIVE: This naturalistic study used claims data to examine the relationship of medication
nonadherence to hospital use and costs among severely mentally ill clients in Wisconsin. METHODS:
Data for 619 clients were obtained from Medicaid drug and hospital claims, county records, and case
managers as part of a larger study in eight county-based mental health systems. Study participants were
eligible for Medicaid, had a severe and persistent mental illness, were 18 years or older, and were
receiving neuroleptics, lithium, or antidepressants. Drug claims were analyzed for a 12-month period to
determine how regularly clients obtained their medications. Regression analyses were used to assess the
effects of irregular medication use on any hospitalization for psychiatric problems, the number of days
hospitalized, and hospital costs. The analyses controlled for several risk factors. RESULTS: Among clients
with schizophrenia or schizoaffective disorder, 31 percent used medications irregularly. The rates were
33 percent among those with bipolar disorder and 41 percent among those with other severe mental
illnesses. In the total sample, irregular users had significantly higher rates of hospitalization than regular
users (42 percent versus 20 percent), more hospital days (16 days versus four days), and higher hospital
costs ($3,992 versus $1,048). Irregular medication use was one of the strongest predictors of hospital
use and costs even after the analyses controlled for diagnosis, demographic characteristics, baseline
functioning, and previous hospitalizations. CONCLUSIONS: The availability of drug claims data and the
ability to use them in predictive analyses make them a potentially useful data source in studies of
medication adherence among persons with severe mental illness.

Studies have repeatedly demonstrated that inpatient care constitutes the greatest portion of direct
medical costs for persons with severe mental illness. For clients with schizophrenia or bipolar disorder,
60 to 70 percent of direct costs are attributable to inpatient services (1,2).



Persons with severe mental illness are also prone to rehospitalization. Twenty-four percent of persons
with bipolar disorder are rehospitalized within two years of their initial hospitalization (3).
Rehospitalization rates are even higher for persons with schizophrenia. Although medications reduce
symptoms in 70 to 85 percent of newly diagnosed persons with schizophrenia, eventually 60 percent will
require rehospitalization (4). Some individuals are readmitted so often that they are called revolving-
door patients (5).

Although many factors influence rehospitalization, medication nonadherence is a significant contributor.
For persons with schizophrenia, nonadherence to neuroleptic drug regimens increases relapse rates (6)
and has been linked to more frequent hospitalizations (5,7,8,9) and longer stays (8,9,10). Sporadic
medication use has also been linked to hospital use among persons taking lithium (11). However, most
published studies have been based on reports of adherence by clients or family members, which
introduces substantial bias (12). In addition, many studies have sampled clients from a single institution
or clinic (7,9,10,11), making it difficult to generalize to the larger population of persons with severe
mental illness.

Few studies have quantified the economic costs associated with nonadherence and rehospitalization.
Weiden and Olfson (6) estimated that 40 percent of rehospitalization costs among persons with
schizophrenia are attributable to nonadherence. Their estimate probably understates the true burden,
because their model included only costs for the first rehospitalization when in actuality 30 percent of
patients are rehospitalized more than once in a year (13). In addition, their estimate was based on
adherence rates found in clinical trials rather than in everyday practice, where nonadherence is likely to
be greater. Clearly, there is a need for more precise accounting of the real-world rates and costs of
rehospitalization associated with medication nonadherence (6).

One reason for the scarcity of research in this area is that measuring adherence is very difficult. Patients
underreport nonadherence, clinician estimates and pill counts are inaccurate, and laboratory tests can
be obtrusive and misleading (12). Epidemiologists have begun to use administrative databases as an
efficient source of data for assessing the regularity of drug use (14,15,16). Although it cannot be
ascertained whether clients consume all the medication in a single prescription, major gaps in refills
suggest nonadherence. Another potential difficulty is that clients may obtain medication from other
sources if they change insurers, become ineligible for benefits, or receive medications that are not listed
in the database (17). It is therefore important to verify eligibility.

Despite the limitations of using claims data, such data are predictive of outcomes for persons taking
antihypertensive drugs and phenytoin (15). We found no studies that used drug claims data to assess
nonadherence and outcomes in schizophrenia. However, among persons taking lithium or
antidepressants, drug claims data have been linked to hospital use or costs (11,18). Unfortunately, those
studies did not control for other factors that can confound the relationship between medication
adherence and hospitalization. For example, substance abuse is associated with nonadherence and



rehospitalization (5,9,19,20). In such studies, it is also important to control for client demographic
characteristics, illness severity, and whether oral or injectable medications are used (9,21,22).

In the study reported here, we assessed adherence by using drug claims data for a 12-month period. Use
of these data provided a more objective and comprehensive picture of medication use. Claims data were
merged with data from system records and case managers' assessments, enabling us to examine possible
confounders not available in claims data.

Methods
Data sources

Data were obtained from a larger study that examined the organization and financing of mental health
services for adults with severe mental illness in ten county-based mental health systems in Wisconsin
(23). A multistage process was used to identify clients. Researchers and administrators developed a list
of provider organizations in each system that included mental health clinics or centers, community
support programs, residential treatment programs, and other case management organizations. The
larger study focused on organizational issues. Therefore, the organizations included in the study had
three or more staff members and had primary responsibility for six or more clients with severe mental
illness. To be eligible for the larger study, clients had to be at least 18 years old and to have a severe and
persistent mental iliness, as defined by Wisconsin law (24). A total of 2,435 clients with severe mental
illness were asked to participate in the study, and written consent was obtained from 2,037 of them
(83.7 percent).

Data for our study were obtained from system and medical records and from a client assessment
guestionnaire distributed to case managers. We later obtained drug claims data for Medicaid-eligible
clients in eight of the ten participating systems for the same 12-month period in 1989 and 1990. Drug
claims contained information about each medication dispensed during the year. Data included the
dispensing date, drug code, therapeutic class, and quantity. Claims for each prescription for a
neuroleptic, for lithium, and for an antidepressant were reviewed for data entry errors. Each claim was
assigned to one of four calendar quarters, according to the dispensing date. We then constructed several
drug use measures for each quarter and merged them with other client data.

Case managers returned a client assessment questionnaire for 1,600 clients (78.6 percent). Of these, 731
were enrolled in Medicaid for the full 12 months, and drug data were available. Of the 731 clients, 619
had one or more claims for a neuroleptic, lithium, or an antidepressant during the year. We compared
the total sample and the Medicaid subsample and found that persons in the subsample were more likely
to have schizophrenia or bipolar disorder. However, persons in both samples had similar baseline
functioning, demographic characteristics, previous hospitalizations, and likelihood of hospitalization
during the study year. Because we were interested in adherence to the targeted medications, our



analysis focused on the subsample of persons for whom these three types of medications were
prescribed.

Adherence

Measurement of adherence involved several steps. First, we determined whether clients used each type
of medication on a regular or an irregular basis over the year. Regularity of use was determined by
counting the number of quarters in which one or more claims had been made for the given drug
category (17). Clients taking any oral medication were defined as irregular users if they had one or more
quarters without a claim. Clients who took only long-acting injectable (depot) medication were defined
as irregular users if they had two or more quarters without a claim. We applied different definitions
because a previous validation study showed that a typical depot prescription lasts more than 60 days,
whereas a typical oral prescription lasts 30 to 34 days (25).

After determining adherence for each category, we created a summary measure across categories.
Clients using medications from one or more prescribed categories on an irregular basis received a score
of 1, indicating any irregular use. Those using medications from all of their prescribed categories on a
regular basis received a score of 0, indicating no irregular use. Although our approach does not address
all types or gradients of nonadherence, it is relatively easy to identify a refill gap of three months or
more. A three-month gap also allows for the possibility that a change was made to a different drug in the
same category or that extra medication may accumulate when dosages are reduced. This approach also
does not require data on days' supply, which tend to be inaccurate for depot medications because of
Medicaid reimbursement policies (25).

We lacked detailed prescribing or adherence data from other sources. However, the medical records
form and the client assessment questionnaire included several items about psychotropic medication. We
compared data sources and found that 98.8 percent of irregular medication users and 99.5 percent of
regular users, as measured by claims data, indeed had a prescription for a psychotropic medication
according to the medical record audit or case manager survey.

The client assessment questionnaire also asked the case manager about adherence: "Last month, did the
client take his/her medication as prescribed: always, quite often, sometimes, very infrequently, or none
of the time?" We compared data sources and found that clients whose drug claims indicated irregular
use indeed had higher nonadherence according to case managers' reports (kappa=.10; t=2.33, df=593,
p<.02), suggesting that the drug claims data reflected true nonadherence.

Other variables

System records and Medicaid claims were used to create three dependent variables: any hospitalization
for psychiatric problems, total number of hospital days, and actual hospital expenditures in the 12-



month period. Costs due to somatic illness were excluded when possible. To prevent duplication,
researchers conducted an item-by-item and client-by-client verification of data on hospital use and costs
from system records and Medicaid files. Detailed procedures and definitions have been published
elsewhere (23).

We measured several factors that can influence hospital use. The client assessment questionnaire
provided information on the client's age, gender (0=male, 1=female), age at the onset of illness, number
of previous hospitalizations for psychiatric problems, and score on the Global Assessment Scale (GAS)
(26), which measured level of functioning before enrollment in the treatment program (27). Possible GAS
scores range from 1 to 100, with higher scores indicating higher functioning.

Primary diagnoses were obtained from DSM-III-R diagnoses reported by the client's case management
organization to the county-based system. Researchers collapsed these data into three dichotomous
variables indicating the presence or absence of schizophrenia or schizoaffective disorder, bipolar
disorder, and other severe mental ilinesses (including unipolar depression, organic brain syndrome, and
borderline personality disorder). Information about alcohol or other drug use disorders was obtained
from system records. Information about whether any oral neuroleptic medication was prescribed was
obtained from drug claims data (0=no, 1=yes). Clients with a mix of oral and depot neuroleptics received
a score of 1 on this variable.

Statistical analyses

Chi square analyses and t tests were used to examine bivariate associations between adherence and
hospital outcomes in the entire sample and in three subgroups: persons with schizophrenia or
schizoaffective disorder, those with bipolar disorder, and those with other severe mental ilinesses. T test
results were based on separate variance estimates and two-tailed tests. Logistic regression techniques
were used to analyze the effects of irregular medication use on the odds of any hospitalization, and
linear regression techniques were used to analyze the effects of irregular use on the number of hospital
days and expenditures. Logarithmic transformations were used to normalize the distribution of hospital
days and expenditures in all regression analyses. Client risk factors entered into each model were age,
gender, age at onset of illness, alcohol or other drug use disorder, GAS score, number of previous
hospitalizations, whether any oral neuroleptics were used, and whether the client had any irregular use
of neuroleptics, antidepressants, or lithium.

Results
Descriptive statistics

Of the 619 clients who were prescribed the targeted medications, 575 were white (95 percent). The
meanz SD age of the 619 clients was 44+14 years. A total of 424 clients (69 percent) had a primary
diagnosis of schizophrenia or schizoaffective disorder, 67 (12 percent) had bipolar disorder, and 128 (10



percent) had other severe mental illnesses. Approximately half of the clients (317, or 51 percent) were
women. A total of 378 (65 percent) had a high school education. Ninety-eight (16 percent) had an
alcohol or drug use disorder.

The 619 clients had a meanSD baseline GAS score of 40+14. The meantSD number of previous
hospitalizations was 6+9. During the study year, 168 clients (27 percent) were rehospitalized for a
psychiatric problem. The meantSD number of hospital days for the 619 clients was 8+24, and the
mean#SD hospitalization costs were $2,028+56,021.

Table 1 shows the prevalence of medication use and medication adherence for the 12-month period.
Neuroleptics were the most frequently used medication, both in the total sample and in each subgroup.
Lithium use was more prevalent among clients with bipolar disorder, and antidepressant use was more
prevalent among those with other severe mental illnesses. About half of the clients (N=322) used
medications from two or more categories.

Of clients with schizophrenia or schizoaffective disorder, irregular use of medications in one or more
categories was found for 31 percent. Of those with bipolar disorder, irregular use was found for 33
percent. Irregular use was found for 41 percent of those with other severe mental illnesses. In the total
sample, the rate of irregular use was 33 percent.

Bivariate analysis

Table 2 summarizes data on the prevalence of hospital use and the mean number of hospital days and
costs for regular medication users and irregular medication users by diagnostic category. Overall, persons
who were nonadherent were more likely to be rehospitalized; 20 percent of regular users were
rehospitalized in the study year, compared with 42 percent of irregular users.

Significant differences were also found in hospitalization rates for regular and irregular users in each
diagnostic category. As Table 2 shows, the hospitalization rate for clients with schizophrenia or
schizoaffective disorder who regularly used medications was 18 percent, compared with 33 percent for
those in this diagnostic category who were irregular users. Among those with bipolar disorder, the rates
for regular and irregular users were 31 percent and 73 percent, respectively. Among clients with other
severe mental illnesses, the respective rates were 17 percent and 52 percent.

It is possible that some clients did not become irregular users until after they were rehospitalized. To
check the order of events, we performed a case-by-case analysis to determine the proportion of irregular
users who showed evidence of irregular use before rehospitalization. Results showed that most irregular



users who were rehospitalized (89 percent) had a refill gap of 30 days or more before they were
rehospitalized, suggesting that irregular use contributed to rehospitalization.

Results of t tests revealed significant associations between adherence and the number of hospital days
and expenditures. Regular users had a mean of four hospital days, compared with 16 days for irregular
users. As shown in Table 2, regular users had significantly fewer hospital days on average than irregular
users in all three diagnostic groups: for the group with schizophrenia or schizoaffective disorder, four
days versus 14 days; for the group with bipolar disorder, four days versus 37 days; and for the group with
other severe mental illnesses, three days versus 12 days.

As Table 2 shows, in the total sample, hospital expenditures were significantly lower for the regular users
than for the irregular users—S1,048 versus $3,992. Significant differences also were found between
regular and irregular users in the group with schizophrenia or schizoaffective disorder—$1,799 for the
regular users versus $3,421 for the irregular users. Hospital costs also varied significantly for regular and
irregular users in the bipolar disorder group—5$1,657 versus $9,701—and in the group with other severe
mental illnesses—$620 versus $3,024.

Multivariate analyses

As shown in Table 3, irregular medication use remained a significant and consistent predictor of
rehospitalization after the analysis controlled for other factors. Compared with regular users, irregular
users had an adjusted hospitalization rate that was 1.99 times higher among persons with schizophrenia
or schizoaffective disorder (Wald statistic=5.47, df=1, p<.05), 8.71 times higher among persons with
bipolar disorder (Wald statistic=9.3, df=1, p<.01), 4.91 times higher among those with other severe
mental illnesses (Wald statistic=11.2, df=1, p<.001), and 2.97 times higher in the total sample (Wald
statistic=25.3, df=1, p<.001).

Clients with schizophrenia or schizoaffective disorder were significantly more likely to be hospitalized if
oral neuroleptics had been prescribed for them, if they had an alcohol or other drug use disorder, or if
they had more previous hospitalizations. The number of previous hospitalizations was associated with
rehospitalization among those with bipolar disorder, but other factors shown in Table 3 were
nonsignificant in this group.

Linear regression results, shown in Table 4, indicated that irregular use was a significant predictor of
number of hospital days after the analysis controlled for other factors. For all three diagnostic groups
and the total group, irregular users were hospitalized for significantly more days than regular users.
Irregular use was one of the two strongest predictors of hospital days among persons with schizophrenia
or schizoaffective disorder. Irregular use was the strongest predictor among those with bipolar disorder
and those with other severe mental illnesses.



Clients with schizophrenia or schizoaffective disorder spent more days in the hospital if they had more
previous hospitalizations and if they were taking any oral neuroleptics; however, other risk factors were
not significant. The number of previous hospitalizations was associated with the number of days that
clients with bipolar disorder spent in the hospital; however, the number of previous hospitalizations was
not significantly associated with hospital days for persons with other severe mental illnesses. Age was
negatively related to number of hospital days among clients with bipolar disorder, but no age effect was
found for the two other diagnostic groups. No significant associations were found for gender, age at
illness onset, or GAS score. Client factors explained 12 to 35 percent of the variance in hospital days.

Table 5 shows the results of a logistic regression analysis for hospitalization expenditures. For irregular
users, expenditures were significantly greater than for regular users in all three diagnostic groups. For
the total group, expenditures for irregular users were significantly greater than those for regular users. In
the group of clients with schizophrenia or schizoaffective disorder, a diagnosis of a substance use
disorder and more previous hospitalizations also predicted higher costs. Among clients with bipolar
disorder, expenditures were greater for younger clients and those with more previous hospitalizations.
However, in the bipolar disorder group, other factors were nonsignificant. Among clients with other
severe mental illnesses, irregular use was the only significant client factor that predicted higher
hospitalization costs.

Discussion

Results of this analysis of drug claims data showed that in this sample of clients with severe mental
illness, one-third did not adhere to prescribed drug regimens. A unique contribution of this study is that
it relied on existing claims data and a relatively simple measure of irregular drug use among clients with
different primary diagnoses and medications. Significant findings were obtained for each of the three
diagnostic groups: persons with schizophrenia and schizoaffective disorder, those with bipolar disorder,
and those with other severe mental illnesses.

Although use of drug claims data has limitations, it eliminates recall bias and is less obtrusive and less
labor-intensive than other methods of assessing adherence. Our measure of irregular use also
demonstrated good predictive validity—that is, the ability to predict future performance or events (27).
In this case, our measure of irregular use predicted higher hospitalization rates and costs and more
hospital days.

Another feature of this study is its naturalistic design, which involved multiple systems and programs.
Although such a design makes it difficult to determine causality, it may provide more precise accounting
of real-world rates and costs of nonadherence than clinical trials or studies involving a single institution.
Our findings also highlight the unexplained variability in hospital use. It was striking that study variables
explained only 12 to 35 percent of the variance in number of hospital days, for example.



Our study involved a fairly large sample and extensive data collection from case managers, which
enabled us to control for risk factors for which information is not available in most databases. Even when
the analyses controlled for these risk factors, nonadherence remained a strong predictor of hospital
outcomes. Compared with regular users, irregular users had hospitalization rates nearly two times higher
in the group with schizophrenia, nine times higher in the group with bipolar disorder, and five times
higher in the group with other severe mental illnesses. The finding that 33 percent of clients had used
their medications irregularly was disconcerting, because the study was conducted in a state with a
progressive advocacy community, state mental health administration, and community-based programs.
Our findings reinforce the magnitude and pervasiveness of nonadherence and the need for innovative
methods of screening, supporting, and involving clients in drug therapy (28).

Our study had limitations. First, all clients were Medicaid beneficiaries and our findings cannot be
generalized to other populations or states. The level of alcohol and drug abuse was lower than expected;
however, the number of previous hospitalizations and the low GAS scores suggest that the sample was
as seriously impaired as those in other studies (10). Second, our finding that clients taking oral
neuroleptics had higher hospitalization rates is consistent with the literature and suggests the
importance of using drug variables in studies of adherence (22). Unfortunately, we were not able to
address the difference between patients taking typical and atypical neuroleptics and differences in
dosage regimens or adjuvant medications.

Further analysis is needed to identify the predictors of medication nonadherence, possible system or
organizational factors associated with differences in adherence, and the impact of nonadherence on the
number of contacts with ambulatory care and their costs. Such studies are essential if we are to better
understand nonadherence, its impact, and ways to break the vicious cycle that occurs when it goes
undetected and unresolved.
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