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Context: During the past decade, the introduction of generic versions of newer antidepressants and the release
of Food and Drug Administration warnings regarding suicidality in children, adolescents, and young adults may
have had an effect on cost and quality of depression treatment.
Objectives: To examine longitudinal trends in health

service utilization, spending, and quality of care for depression.
Design: Observational trend study.
Setting: Florida Medicaid enrollees, between July 1, 1996,
and June 30, 2006.
Patients: Annual cohorts aged 18 to 64 years diagnosed as having depression.
Main Outcome Measures: Mental health care spending (adjusted for inflation and case mix), as well as its
components, including inpatient, outpatient, and medication expenditures. Quality-of-care measures included
medication adherence, psychotherapy, and follow-up
visits.
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Results: Mental health care spending increased from a
mean of $2802 per enrollee to $3610 during this period
(29% increase). This increase occurred despite a mean
decrease in inpatient spending from $641 per enrollee
to $373 and was driven primarily by an increase in pharmacotherapy spending (up 110%), the bulk of which was
due to spending on antipsychotics (949% increase). The
percentage of enrollees with depression who were hospitalized decreased from 9.1% to 5.1%, and the percentage who received psychotherapy decreased from 56.6%
to 37.5%. Antidepressant use increased from 80.6% to
86.8%, anxiety medication use was unchanged at 62.7%
and 64.4%, and antipsychotic use increased from 25.9%
to 41.9%. Changes in quality of care were mixed, with
antidepressant use improving slightly, psychotherapy utilization fluctuating, and follow-up visits decreasing.
Conclusions: During a 10-year period, spending for Medicaid enrollees with depression increased substantially,
with minimal improvements in quality of care. Antipsychotic use contributed significantly to the increase in
spending, while contributing little to traditional measures of quality of care.
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D

EPRESSION AFFECTS AL most 1 in 5 adults in the
United States during their
lifetime1 and has significant personal and societal costs.2 Untreated depression is associated with significant clinical morbidity
and worsens the morbidity of other chronic
diseases.3 Depression results in increased
health care use and costs,4,5 incurs significant emotional difficulties and lost work
productivity,6-8 and is linked to premature death.9
During the 1980s and 1990s, the number of adults diagnosed with and treated
for depression increased, and the modality of treatment shifted. The percentage of
adults with depression who received antidepressants increased, and the percent-
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age who received psychotherapy or were
hospitalized for depression decreased.10 As
a consequence of the shift away from psychotherapy and hospitalization, estimates of the mean cost per treated patient decreased.11 The introduction of
selective serotonin reuptake inhibitors and
other new antidepressants (such as bupropion hydrochloride, venlafaxine hydrochloride, etc) contributed to these treatment trends. The newer medications have
a lower incidence of potentially fatal adverse effects at high therapeutic levels and
interactions with commonly consumed
foods than previously available antidepressants and allowed primary care physicians to have a larger role in assessing
and treating depression.12 Despite the more
common use of antidepressant medica-
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tions for depression, several studies13-15 examining quality of depression treatment showed generally low performance throughout the 1990s.
In the past decade, multiple developments may have
had an effect on spending and antidepressant use for the
treatment of depression. Beginning in 1999, the selective serotonin reuptake inhibitors and other new antidepressants like bupropion began to come off patent, potentially lowering cost of care and further increasing use
as generics became available.16 The Food and Drug Administration approved new antidepressants for the treatment of depression, including escitalopram oxalate in
2002 and duloxetine hydrochloride in 2004, as well as
multiple new formulations of previously approved medications (eg, extended-release bupropion). After gaining
approval in 1997, direct-to-consumer advertising of antidepressants may have increased the acceptance and use
of these medications.17 In 2004, the Food and Drug Administration issued warnings about the increased risk of
suicidal thoughts among children and young adults receiving treatment with selective serotonin reuptake inhibitors, likely decreasing the use of antidepressants in
children, with some possible spillover to use in adult
populations.18
In this study, we examined changes in depression
health service utilization, spending, and quality of care
between July 1, 1996, and June 30, 2006, in a Medicaid
program from a large and diverse state (Florida). We addressed the following questions: (1) How have health service utilization trends changed over time? (2) How have
the different components of mental health care spending (inpatient, outpatient, and pharmacotherapy)
changed? (3) Has there been any improvement in the quality of depression care?
METHODS

DATA AND STUDY SAMPLE
We used administrative data (eligibility and claims files) from
Florida’s Medicaid program for fiscal years 1996 through 2005
(Florida’s Medicaid fiscal year runs from July 1 to June 30). We
restricted our analyses to these years because Florida moved
large numbers of Medicaid enrollees into prepaid mental health
plans that may not reliably report encounter data beginning in
fiscal year 2006. Through fiscal year 2005, Florida’s Medicaid
program was primarily fee-for-service, had enrollment ranging from 2.1 to 2.9 million persons, and was the fourth largest
in the United States.19 Florida’s Medicaid data include information on enrollees’ age, sex, race/ethnicity, Medicaid eligibility category, clinical diagnoses, health service utilization (including pharmacotherapy), and spending.
We identified annual cohorts of adults with depression consisting of enrollees aged 18 to 64 years having 1 or more hospitalizations with a principal diagnosis of depression or having at least 2 outpatient claims of depression (International
Classification of Diseases, Ninth Revision, Clinical Modification
[ICD-9-CM] code 296.2, 296.3, 300.4, or 311) on different
days.15,20-23 A limitation of claims data is that there could be falsepositives and false-negatives in establishing the cohort. Prior
research has shown that using a less stringent algorithm for identifying depression in administrative data is associated with a
high specificity (ie, low false-positive rates) but at the expense
of sensitivity (ie, higher false-negative rates).24 The implica-

tions of the use of this algorithm are that our cohort is likely
to have few false-positive results but that many enrollees who
may have depression were excluded from our cohort. For these
individuals, we cannot say anything about their health service
utilization or quality of care. Enrollees were excluded if they
were enrolled for fewer than 10 months of the fiscal year or
were enrolled through family planning services. In addition, enrollees were excluded if they were dually eligible for Medicare
or were enrolled in a health maintenance organization or prepaid mental health plan at any time during the fiscal year because of the possibility of incomplete encounter data. We also
excluded enrollees who received a diagnosis of schizophrenia
(ICD-9-CM code 295) or bipolar disorder (ICD-9-CM codes 296.0296.1, 296.4-296.8, or 301.13) during the fiscal year because we
would expect their treatment patterns to be defined by their primary mental health diagnoses. A summary of these exclusions
is given in eTable 1 (http://archgenpsychiatry.com).

PATIENT CHARACTERISTICS AND
OUTCOME MEASURES
Results of patient characteristics, outcome measures, and statistical analyses were obtained separately within each fiscal year
for each enrollee. Findings are presented as 2-year means to
minimize year-to-year fluctuation.

Patient Characteristics
We used files from Florida Medicaid to identify enrollees’ age,
sex, race/ethnicity, and Medicaid eligibility category. For race/
ethnicity, we combined Hispanic and other race/ethnicity categories, because before 1999, enrollees who were eligible for Medicaid via Supplemental Security Income only were included in
race/ethnicity categories of black, white, and other.25,26 We identified the following 4 subtypes of depression (ICD-9-CM codes):
major depressive disorder with psychosis (codes 296.24 and
296.34), major depressive disorder without psychosis (codes
296.20-296.23, 296.25-296.26, 296.30-296.33, and 296.35296.36), and other depression, which includes depression disorder not otherwise specified (code 311) and dysthymia (code
300.4). We assigned 1 of 4 subtypes to each enrollee with depression via the hierarchy already given. In other words, if an
enrollee had claims for both other depression and major depressive disorder without psychosis, we identified that enrollee as
having major depressive disorder without psychosis. We identified individuals having comorbid anxiety or adjustment disorder (codes 300.0-300.3, 300.5-300.9, and 308.0-309.9), comorbid substance use disorders (codes 291-292 and 303-305), or other
comorbid mental health condition (codes 290-319, excluding the
aforelisted diagnoses) if they had at least 1 ICD-9-CM code indicating the condition within the fiscal year. In addition, because of the high levels of physical comorbidity in depression,
we identified individuals having the following comorbid physical illness, defined as the presence of relevant ICD-9-CM codes
for 1 or more of the following: human immunodeficiency virus
or AIDS, diabetes mellitus, hypertension, back or joint pain, and
chronic obstructive pulmonary disease or asthma. These conditions were chosen because they were the most common chronic
medical conditions in our cohort. We identified individuals being
treated by a psychiatrist if they had 1 or more claims submitted
by a psychiatrist during the fiscal year.

Health Service Utilization and Spending Measures
We examined the proportions of enrollees with depression who
had an inpatient hospitalization, psychotherapy visits, or pharmacotherapy with antidepressants or other mental health medi-
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cation classes. We examined medication class utilization by depression type. Numerators were defined as the number of
enrollees who received the health service for the given year,
and denominators were defined as the total number of eligible
enrollees with depression.
We tabulated the total annual health care spending and the
mental health care spending for each enrollee. We categorized
mental health care spending as inpatient, outpatient, or pharmacotherapy expenditures. For each category, we summed the
amount paid in claims. For enrollees who were enrolled for only
10 or 11 months of the fiscal year, we annualized the claims.
Using the southern region medical care component of the consumer price index, we adjusted the dollar amounts to fiscal year
2005 US dollars.
We classified a claim as being for mental health if it met any
of the following criteria: (1) the procedure code was mental
health specific, (2) the place of service was mental health specific, (3) a mental health diagnosis was present, or (4) the provider was a mental health specialist. Claims were then categorized as inpatient, outpatient, or pharmacotherapy expenditures.
Inpatient stays included only admissions with a mental health
diagnosis reported as the primary diagnosis. Any mental health
claims that occurred during the period of hospitalization were
included in the inpatient claims. We further categorized outpatient spending as psychotherapy, other physician or clinic
visits, and other outpatient services (eg, case management, treatment planning, psychosocial rehabilitation, day treatment programs, laboratory testing, and other outpatient wraparound services). Claims that included coding for both psychotherapy and
pharmacotherapy (eg, ICD-9-CM codes 90805, 90807, and
90809) were categorized as psychotherapy for the spending and
health service utilization measures. Mental health pharmacotherapy claims were examined in aggregate and by mental health
medication class. Medication classes examined included antidepressants, antipsychotics, antianxiety medications, and other
mental health medications (the specific classification is given
in Appendix).

Quality-of-Care Measures
Published guidelines recommend treatment during both acutephase and continuation-phase episodes.27 In this study, we focus on acute-phase measures. We identified individuals from
our cohort having a new acute-phase episode of depression if
they entered outpatient treatment with no previous claims for
mental health diagnoses for the previous 120 days and no antidepressant claims between 31 and 120 days before the initial
diagnosis (given that some patients may receive medication before actually seeing the physician) or if they were discharged
from an inpatient hospitalization with a principal diagnosis of
depression.
We defined acute-phase episodes as lasting 112 days (16
weeks). We used this period to accommodate response to treatment and inefficiencies that can occur in usual care. The index date of the acute-phase episode was defined as the date of
the first depression diagnosis or the first day after discharge from
the hospital. Our quality-of-care measures are informed by prior
research and published guidelines. For individuals who filled
an antidepressant prescription within 30 days of the index date,
we defined adequate drug treatment as receiving 75% or more
days of antidepressant use from the first antidepressant fill to
the end of the acute-phase episode28,29 and adequate follow-up
as 3 or more follow-up visits during the acute-phase episode.30
For individuals who received psychotherapy within 30 days of
the index date, we defined minimally adequate psychotherapy
as 4 or more visits during the acute-phase episode, based on
previous studies.13,21,31,32 Finally, for individuals being dis-

charged from a psychiatric hospitalization for depression, we
defined the following 2 measures to examine adequate follow-up visits: the receipt of an ambulatory mental health visit
within 7 days or 30 days of hospital discharge (based on measures in the Healthcare Effectiveness Data and Information Set).
Numerators for these quality end points were the number of
eligible acute-phase episodes that met the definitions already
given, and denominators were the number of eligible acutephase episodes. Individuals who were not continuously enrolled for the acute-care episode were excluded (5.5%), as were
individuals who were hospitalized during the acute-care episode (6.8%). Episodes that spanned fiscal years were included
in the fiscal year of the index date.

STATISTICAL ANALYSIS
We first described the demographic characteristics of enrollees identified as having depression for the first 2 and last 2 fiscal years of the 10-year period studied. We compared changes
in demographic characteristics using the 2 test for categorical
data and the t test for continuous data.
We then examined unadjusted trends in health service utilization, spending, and quality of care during the 10-year study
period. We report trends over 10 years in the mean total health
care spending, mental health care spending, mental health component spending, and pharmacotherapy spending by mental
health medication class. We calculated the percentage increase in spending after combining the first 2 and last 2 fiscal
years of the 10-year period studied to minimize the effect of
year-to-year fluctuation. As a supplement to unadjusted spending data, we adjusted each spending category for changes in
underlying demographics (age, sex, race/ethnicity, and Medicaid eligibility category) and medical and psychiatric comorbidities using a linear generalized estimating equation clustered on individuals to estimate spending.33 We present the
percentage of the unadjusted changes that are attributed to demographic changes over time, as well as the remaining contributions of each spending category, adjusted for changing demographics. Finally, we describe trends in quality of care and test
for trends using the Cochran-Armitage trend test.
RESULTS

The number of enrollees with depression identified annually varied from 8970 to 13 265, with more enrollees
identified toward the end of our study period. The rate
of identified depression remained constant and was 5.6%
in fiscal years 1996 and 1997 and 5.7% in fiscal years 2004
and 2005. Many enrollees were identified in more than
1 annual cohort. The total number of unique individuals identified with depression in our study period was
56 805. There were 107 931 observations over 10 years.
Demographically, the racial/ethnic makeup of our sample
changed during the study period to include a larger proportion of patients with identified depression who are of
Hispanic or other race/ethnicity (Table 1). This change
in demographics likely reflects the change in the Social
Security Administration’s definition of race/ethnicity and
an increase in the Hispanic population in Florida.34,35 The
percentage of our sample who had major depressive disorder with psychosis increased over this period. In addition, the percentage who had other forms of depression increased but remained a small portion. The
percentage of our sample who had comorbid anxiety or
adjustment disorder diagnoses decreased, and the per-
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Table 1. Characteristics of Florida Medicaid Enrollees With Identified Depression in FYs 1996 and 1997 vs in FYs 2004 and 2005 a

Variable
Age, mean (SD), y
Sex, %
Male
Female
Race/ethnicity, %
White
Black
Hispanic or other
Medicaid eligibility category, %
Supplemental Security Income
AFDC or TANF
Other
Depression subtype, %
MDD with psychosis
MDD without psychosis
Other depression b
Mental health comorbidity, %
Anxiety or adjustment disorder
Substance use disorder
Other
Physical comorbidity, %
Human immunodeficiency virus or AIDS
Diabetes mellitus
Hypertension
Back or joint pain
Chronic obstructive pulmonary disease or asthma
Treated by a psychiatrist, %

FYs 1996 and 1997
(n = 18 663)

FYs 2004 and 2005
(n = 24 312)

P Value

43.5 (12.4)

44.5 (13.1)

⬍.001

22.6
77.4

23.9
76.1

.01

50.6
13.3
36.1

42.4
13.7
44.1

⬍.001

69.5
23.6
6.8

67.5
21.2
11.3

⬍.001

15.2
84.3
⬍0.4

21.2
74.3
4.5

⬍.001
⬍.001
⬍.001

36.5
10.5
9.8

30.5
17.5
10.2

⬍.001
⬍.001
.18

4.6
12.2
24.2
44.0
25.0
82.8

4.5
20.3
38.7
52.5
29.3
72.3

.16
⬍.001
⬍.001
⬍.001
⬍.001
⬍.001

Abbreviations: AFDC, Aid to Families With Dependent Children; FYs, fiscal years; MDD, major depressive disorder; TANF, Temporary Assistance for Needy
Families.
a Observations refer to data on a person-year basis. In FY 1996, there were 9662 observations, and in FY 1997 there were 9001 observations. Forty-two percent
of patients in FY 1996 were also in FY 1997. In FY 2004, there were 13 265 observations, and in FY 2005 there were 11 047 observations. Thirty-nine percent of
patients in FY 2004 were also in FY 2005. Data may not total 100% due to rounding
b Includes depression disorder not otherwise specified and dysthymia.

centage with substance use disorders increased. Except
for human immunodeficiency disorder or AIDS, all other
physical comorbidities increased during this time. The
percentage of enrollees with depression treated by a psychiatrist decreased over this period.
HEALTH SERVICE UTILIZATION
During the period studied, the percentage of enrollees
with depression who received psychotherapy decreased
from 56.6% to 37.5%, and the percentage who were hospitalized decreased from 9.1% to 5.1% (data not shown).
In contrast, the percentages of enrollees with depression who filled prescriptions within any mental health
medication classes remained the same (antianxiety medications) or increased (antidepressants, antipsychotics, and
other mental health medications) during this period
(Table 2). Trends were similar for all subtypes of depression. Of particular note are the increases in antipsychotic use for all subtypes of depression, not just major
depressive disorder with psychosis.
SPENDING
After adjusting for inflation, demographics, and medical and psychiatric comorbidities, spending for mental
health treatment increased 29% during the study pe-

riod, from $2802 to $3610 (Table 3). Spending for inpatient mental health care decreased 42%, while spending for outpatient visits increased 21%. Spending for other
physician or clinic visits and other outpatient services increased more than spending for psychotherapy.
Spending on mental health pharmacotherapy increased 110% during the 10 years studied (Table 3).
Spending for antidepressants increased 22% over the 10year period and peaked in fiscal years 2000 and 2001.
Spending on antianxiety medications decreased substantially during the study period despite no change in their
use. By contrast, spending on antipsychotics (up 949%)
and other mental health medication classes (up 328%)
increased dramatically. By the end of the 10-year period, the mean spending on antipsychotics ($860) surpassed the mean spending on antidepressants ($557).
Among antipsychotics, spending on quetiapine fumarate was greatest, followed by risperidone.
Compared with unadjusted data, adjusting for patients’ demographic and clinical characteristics decreased the change in total mental health care spending
from $1134 to $808 (Table 3 and eTable 2). Spending
on inpatient, outpatient, and pharmacotherapy expenditures shows similar patterns between adjusted and unadjusted estimates. The increase in antipsychotic use
seemed to contribute most to increased spending for mental health care, and the decrease in inpatient spending
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Table 2. Proportions of Florida Medicaid Enrollees Using Mental Health Medication Classes by Depression Subtype
% (95% CI)
Variable
Antidepressants
All enrollees with depression
MDD with psychosis
MDD without psychosis
Other depression
Antipsychotics
All enrollees with depression
MDD with psychosis
MDD without psychosis
Other depression
Antianxiety medications
All enrollees with depression
MDD with psychosis
MDD without psychosis
Other depression
Other mental health medications
All enrollees with depression
MDD with psychosis
MDD without psychosis
Other depression

FYs 1996 and 1997

FYs 2004 and 2005

P Value

80.6 (80.0-81.2)
86.5 (85.2-87.7)
80.6 (80.0-81.3)
47.4 (36.1-58.8)

86.8 (86.4-87.3)
92.2 (91.5-93.0)
86.5 (86.0-87.0)
75.7 (73.1-78.2)

⬍.001
⬍.001
⬍.001
⬍.001

25.9 (25.3-26.5)
61.8 (60.0-63.6)
19.8 (19.2-20.5)
9.0 (2.5-15.5)

41.9 (41.3-42.6)
78.8 (77.7-80.0)
32.9 (32.2-33.6)
19.6 (17.2-22.0)

⬍.001
⬍.001
⬍.001
.02

62.7 (62.0-63.0)
69.4 (67.7-71.1)
62.5 (61.7-63.2)
20.5 (11.3-29.7)

64.4 (64.0-65.0)
77.3 (76.2-78.5)
62.3 (61.6-63.0)
41.8 (38.9-44.8)

⬍.001
⬍.001
.73
⬍.001

15.6 (15.1-16.1)
15.5 (14.2-16.9)
15.8 (15.3-16.4)
7.7 (1.6-14.7)

26.9 (26.4-27.5)
22.3 (21.2-23.5)
28.6 (28.0-29.3)
17.8 (15.5-20.0)

⬍.001
⬍.001
⬍.001
.02

Abbreviations: FYs, fiscal years; MDD, major depressive disorder.

Table 3. Trends in Mental Health Care Spending per Florida Medicaid Enrollee With Identified Depression Over 10 Years
Change From FYs 1996 and
1997 to FYs 2004 and 2005
Mean (95% CI), $
Adjusted a
FYs 2004 and
2005

Unadjusted
Difference, $

Variable

FYs 1996 and 1997

FYs 2000 and 2001

Mental health care
Inpatient
Outpatient
Psychotherapy
Other physician or clinic
visits
Other outpatient services
Pharmaceuticals
Antidepressants
Antipsychotics
Antianxiety medications
Other mental health
medication classes

2802 (2791-2813)
641 (637-645)
1267 (1261-1274)
146 (145-146)
174 (174-174)

3763 (3282-3303) 3610 (3599-3621)
567 (563-572)
373 (369-378)
1594 (1587-1600) 1509 (1502-1515)
123 (123-124)
150 (150-150)
225 (225-226)
214 (213-214)

29
−42
21
3
23

808
−268
242
4
40

1134
−179
474
7
42

945 (939-952)
840 (838-843)
457 (456-458)
82 (80-84)
161 (161-161)
61 (61-62)

1237 (1231-1244) 1133 (1127-1140)
1580 (1577-1583) 1768 (1765-1771)
675 (674-676)
557 (556-558)
494 (493-496)
860 (859-862)
226 (225-226)
89 (88-89)
187 (186-187)
261 (261-262)

20
110
22
949
−45
328

188
928
100
778
−72
200

425
880
70
716
−88
192

Increase,%

Difference,$

Abbreviation: FYs, fiscal years.
a Estimates adjusted for age, sex, race/ethnicity, Medicaid eligibility category, mental health comorbidities, and physical comorbidities using a linear generalized
estimating equation clustered on individuals with exchangeable correlation. Annualized estimates and US dollar amounts are consumer price index–adjusted to
fiscal year 2005. Unadjusted estimates are given in eTable 2.

seemed to contribute most to decreased overall mental
health care spending (Figure).
QUALITY OF CARE
We identified 2523 outpatient acute phases in fiscal years
1996 and 1997, with 2836 in fiscal years 2000 and 2001
and 3017 in fiscal years 2004 and 2005 (Table 4). The
percentage of acute-phase episodes that were treated with
antidepressants increased from 65.1% to 75.2% during
this 10-year period. In contrast, the percentage of acute-

phase episodes that were treated with psychotherapy decreased from 42.6% to 26.9%.
Among patients who received pharmacotherapy, the
proportion who received minimally adequate drug treatment increased slightly over time from 58.7% to 68.2%
(P⬍.01), and the proportion who received minimally adequate follow-up visits decreased from 19.4% to 10.9%
(P⬍.01) (Table 4). Among outpatients who received psychotherapy, the proportion who received at least 4 sessions within the acute phase fluctuated between 9.5% and
14.3% (P=.35).
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Figure. Contributions of demographic changes and mental health care components to increases in mental health care spending in Florida Medicaid from fiscal
years 1996 and 1997 to fiscal years 2004 and 2005. Data are adjusted for demographic factors, mental health comorbidities, and physical comorbidities.

Table 4. Trends in Depression Quality of Care Among Florida Medicaid Enrollees Over 10 Years
No. (%)
Variable
Outpatient
Pharmacotherapy
Psychotherapy

FYs 1996
and 1997

FYs 2000
and 2001

FYs 2004
and 2005

P Value
for
Trend a

2523 (NA)
1643 (65.1)
1075 (42.6)

2836 (NA)
2069 (73.0)
930 (32.8)

3017 (NA)
2268 (75.2)
812 (26.9)

⬍.01
⬍.01

Outpatient Acute-Phase Quality Measures
Pharmacotherapy b
Minimally adequate treatment
Minimally adequate follow-up visits
Minimally adequate psychotherapy c
Posthospitalization
Pharmacotherapy
Psychotherapy

965 (58.7)
319 (19.4)
154 (14.3)
1028 (NA)
778 (75.7)
332 (32.3)

1333 (64.4)
304 (14.7)
88 (9.5)
1310 (NA)
1021 (77.9)
291 (21.6)

⬍.01
⬍.01
.35

1546 (68.2)
247 (10.9)
108 (13.3)
1252 (NA)
934 (74.6)
233 (18.6)

.47
⬍.01

Posthospitalization Acute-Phase Quality Measures
Pharmacotherapy b
Minimally adequate treatment
Minimally adequate follow-up visits
Minimally adequate psychotherapy c
Posthospitalization follow-up visit d
Within 7 d
Within 30 d

323 (41.5)
275 (35.3)
90 (27.1)

528 (51.7)
316 (31.0)
66 (22.6)

455 (48.7)
281 (30.1)
86 (36.9)

⬍.01
.02
.02

152 (14.7)
354 (34.4)

188 (14.3)
416 (31.7)

203 (16.2)
413 (32.9)

.32
.51

Abbreviations: FYs, fiscal years; NA, not applicable.
a Two-sided Cochran-Armitage trend test.
b Denominator is the number of acute-phase episodes that received pharmacotherapy.
c Denominator is the number of acute-phase episodes that received psychotherapy.
d Denominator is the number of posthospitalization acute-phase quality measures: 1028 for FYs 1996 and 1997, with 1310 for FYs 2000 and 2001 and 1252 for
FYs 2004 and 2005. During the acute-phase period, individuals who received antidepressants had minimally adequate treatment if they filled an antidepressant
prescription for 75% of the days and had minimally adequate follow-up visits if they had 3 or more health provider visits. Individuals who received psychotherapy
had minimally adequate psychotherapy if they had 4 or more visits. Posthospitalization individuals had minimally adequate follow-up visits if they had a visit with a
mental health provider within 14 days after hospital discharge.

We identified 1028 posthospitalization acute
phases in fiscal years 1996 and 1997 with 1310 in fiscal years 2000 and 2001 and 1252 in fiscal years 2004
and 2005 (Table 4). The proportion of acute phases
that included antidepressant use within 30 days of discharge did not change significantly during the 10 years
studied. The proportion of acute phases that included
psychotherapy use decreased from 32.3% to 18.6%
(P⬍.01).

Among posthospitalization acute phases that
included antidepressant use, the proportion with
minimally adequate drug treatment increased from
41.5% to 48.7% (P ⬍ .01), and the proportion with
minimally adequate follow-up visits decreased slightly
from 35.3% to 30.1% (P = .02) (Table 4). The proportion of posthospitalization acute phases that included
4 or more sessions of psychotherapy during the acute
phase fluctuated between 22.6% and 36.9% during the
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period studied (P = .02). Finally, the proportion of posthospitalization acute phases that included a follow-up visit
within 7 days or 30 days remained low, with no significant trend. An examination of continuation-phase measures showed similar trends of an increase in antidepressant use, with no significant change in minimally adequate
follow-up visits (eTable 3).
COMMENT

We examined treatment of patients with depression, including health care spending and quality of care, in Florida
Medicaid between 1996 and 2005 and had 4 notable findings. First, there was a 29% increase in mental health care
spending per enrollee with depression, after adjusting for
inflation and changes in patients’ demographic and clinical characteristics. Second, this increase occurred despite decreases in inpatient costs per enrollee. Third,
spending on pharmacotherapy increased by 110%, with
the bulk of that increase due to antipsychotic use rather
than antidepressant use. Fourth, despite the increased expenditures, there were mixed changes in the quality-ofcare measures that we studied: antidepressant use improved slightly over the 10-year period, psychotherapy
utilization fluctuated, and follow-up visits decreased.
Because of prior trends showing reductions in the use
of inpatient services and psychotherapy, as well as the
introduction of generic newer-generation antidepressants, we expected to find decreasing expenditures per
enrollee with depression. Nevertheless, we found the opposite, with increasing use of antipsychotics being the
largest contributor to rising costs. Because our sample
does not include individuals with comorbid schizophrenia or bipolar disorder, this increase in antipsychotic use
is particularly notable.
During the period of this study, the use of adjunctive
antipsychotics was recommended for the small portion
of patients with depression who also experience psychotic symptoms36 and as one of several augmentation
strategies for individuals with limited or poor response
to antidepressants alone.37 Antipsychotics may also have
been used off label to treat anxiety38 or insomnia,39 particularly in those for whom alternative treatments may
not be appropriate (eg, benzodiazepines in patients with
substance use disorders). Our data show an increase in
antipsychotic use within all subtypes of depression. Furthermore, one would expect the more recent Food and
Drug Administration approvals of aripiprazole (2007) and
quetiapine extended-release tablets (2009) as adjunctive treatment to antidepressants for major depressive disorder to accelerate this trend.
In our adjusted analyses, we controlled for comorbid
substance use disorders and anxiety or adjustment disorder; therefore, it seems unlikely that changes in clinical case mix accounts for the widespread (and growing)
use of antipsychotics in patients who are being treated
for depression. Our results are consistent with other research finding that the introduction of atypical antipsychotics has expanded the indications for which antipsychotics are prescribed.40 Given the risk of metabolic
adverse effects associated with several of the atypical an-

tipsychotics,41 including the most commonly used antipsychotics in this study, the large effect this use has on
potential morbidity and on costs of care underscores the
need for the development of targeted guidelines to address antipsychotic use for individuals with depression,
as well as cost-effectiveness studies examining antipsychotic use in treatment-resistant depression.
The juxtaposition of increased mental health care
spending per enrollee without a substantial improvement in depression quality of care is striking. Although
public reporting of quality measures has led to greater
improved performance for many aspects of care, quality
performance for depression has improved more slowly
and remains less than optimal. In general, Medicaid enrollees receive lower-quality care,42 as do individuals with
severe mental illness.43 Factors affecting the quality of care
for depression can be classified into informational and
attitudinal variables, financial barriers, and lack of profitability.44 Our data suggest gains in acceptance of antidepressant and antipsychotic treatment by patients and
providers, potentially reflecting the effective marketing
of both types of medications by pharmaceutical companies. Despite these gains, the receipt of quality measures for depression remained low. This study does not
explore the reasons for this ceiling. Results of past studies45,46 have suggested that individuals may view treatment of mental illness as less important than physical illness and may fear mental health medications as being
addictive and possibly interfering with natural emotions. Collaborative care models have been identified as
one of the most effective approaches to improving quality of depression care and outcomes47; however, the diffusion of this model has remained limited, partially as a
result of the limited funding for costs related to these models.48 Finally, the small rise in antidepressant spending
could correspond to longer periods of treatment with antidepressants, as has been shown in other research49; however, this change would not be reflected in the quality
measures examining acute episodes of depression or in
simple rates of utilization.
To our knowledge, this study is the first to focus simultaneously on changes over time in health service utilization, spending, and quality of care for patients with
depression. Although findings from prior studies11,50 have
examined spending up to 2007, they have not examined
changes in cost per person past 2000 or by individual drug
classes. Our results are consistent with prior studies11,51,52 of overall mental health care spending showing
higher expenditures for pharmacotherapy and lower expenditures for inpatient care. Past studies53,54 focusing on
the use of antidepressants and other psychoactive medications through 2005 have documented increased use of
antidepressants, increased use of antipsychotics for patients taking antidepressants, and decreased use of psychotherapy for patients taking antidepressants. Unlike
our study, these studies did not look specifically at a population of patients with depression. Our longitudinal results of little change in quality of depression care are consistent with prior investigations in the Veterans
Administration system55 and with limited changes in national Healthcare Effectiveness Data and Information Set
measures over time.56,57 Our findings of increased use of
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medications coupled with similar or decreased use of mental health visits or psychotherapy are also consistent with
literature documenting utilization trends for depression50 and for other psychiatric illnesses.58-60
There are several limitations to this study. Our claims
data include information on diagnoses and health services for patients who have been identified and treated
for depression. They do not reflect population prevalence of depression because many individuals in the population may go undiagnosed and not be reflected in claims
data. Our quality measures were based on process measures derived from guidelines and prior research; however, we were unable to assess patient outcomes. As a result, we could not determine whether the increased use
of antipsychotics in patients with depression was associated with improved outcomes. Also, our costs reflect
total mental health and substance abuse costs for the year,
and we did not attempt to separate out costs attributable to psychiatric comorbidities. We thought that the
strength of using an observational sample was the ability to capture total spending associated with depression
care, which may include spending on comorbid diagnoses. For example, if an individual was being treated for
anxiety or substance use and then received a diagnosis
of depression a month later, it would be difficult to parse
out what elements of the previous spending were related to anxiety, substance use, or depression. Furthermore, we controlled for changes in prevalence of comorbidities in the model. There is a possibility that during
the 10 years studied, coding completeness or upcoding
of data occurred at different rates. To our knowledge, there
were no changes in Florida Medicaid policy that would
have incentivized upcoding, and we mitigated this issue
to the extent possible by examining only fee-for-service
enrollees and categories of spending.
Our analysis stops in June 2006 (the end of fiscal year
2005) and may not accurately reflect current practice.
Since this time, more drugs similar to previous drug classes
have been approved (desvenlafaxine succinate and bupropion), as well as a new medication class (vilazodone). Furthermore, the availability of generics continues to increase. Concurrent release of new antidepressant
formulations with the release of more generic versions
of existing antidepressants also occurred during our study
period. In addition, the Food and Drug Administration
has approved 2 atypical antipsychotics for adjunctive
use in treatment-resistant depression since this study. We
would anticipate that this development could accelerate
the trends in antipsychotic use and spending that we observed in this study.
Finally, we have data from only a single state, and the
Medicaid enrollees in our study may not be representative of those in other Medicaid programs or of privately
insured patients given their high levels of disability, comorbidity, and low socioeconomic status. Studies have
shown that Medicaid enrollees have higher rates of depression61 and antipsychotic use62 compared with commercially insured populations. At the same time, Medicaid enrollees often receive lower quality of care over a
range of quality measures.42 Therefore, these results may
overstate national trends in spending and medication use,
while understating trends in quality metrics. Nonethe-

less, examining spending and quality of care within the
fourth largest Medicaid population is important, as public insurance continues to cover a greater percentage of
mental health and substance abuse costs over time and
is anticipated to further expand under the 2009 Patient
Protection and Affordable Care Act.52,63,64
In summary, during the 10-year period between 1996
and 2005, we found a substantial increase in spending
for patients with depression, with minimal improvements in quality of care. Much of the increased spending was owing to pharmacotherapy, especially the use of
antipsychotics. Our findings underscore the importance of continued efforts to improve quality of care for
individuals with depression, as well as the need to understand the efficacy and cost-effectiveness of using antipsychotics for the treatment of individuals with depression in the general community.
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