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Anxiety disorders are among the
most prevalent psychiatric dis-
orders in the United States.

Although findings from studies vary,
it is estimated that the lifetime preva-
lence of anxiety disorders ranges from
13.9 to 28.8 percent (1,2). The term
anxiety disorder encompasses several
conditions, including generalized
anxiety disorder, social anxiety disor-
der, phobias, panic disorder, obses-
sive-compulsive disorder, acute stress
disorder, and posttraumatic stress dis-
order (PTSD) (3). Of all the anxiety
disorders identified by the DSM-IV,
those most often encountered in pri-
mary care are panic disorder, general-
ized anxiety disorder, social anxiety
disorder, and PTSD (1).

Pharmacotherapy for anxiety dis-
orders has evolved over the years.
Benzodiazepines have been used
since the 1960s because of their anx-
iolytic and muscle relaxant proper-
ties. Some evidence from the Na-
tional Medical Expenditure Surveys
shows that use of benzodiazepines in
the outpatient treatment of anxiety
disorders has declined in recent
years, although this trend was not
statistically significant (a decrease
from 42.3 to 31.7 percent from 1987
to 1999; p=.09) (4). However, the
Harvard/Brown Anxiety Research
Project (HARP), a prospective natu-
ralistic follow-along study of patients
with anxiety disorders, found that
medication treatment patterns for
panic disorder with agoraphobia
changed little from the beginning to
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Objectives: This study evaluated adherence with selective serotonin re-
uptake inhibitors (SSRIs) or serotonin-norepinephrine reuptake in-
hibitors (SNRIs) among patients who newly initiated therapy for anxiety
with or without comorbid depression; the study also quantified the
health-related economic consequences of nonadherence. Methods: A
large managed care database was used to gather retrospective data for
patients with anxiety disorders who had a prescription for an antidepres-
sant between July 1, 2001, and December 31, 2002. The relationship be-
tween antidepressant adherence and medical resource utilization was as-
sessed; the analysis controlled for age, gender, utilization of mental
health specialty care, change in medication, whether the dosage was
titrated, costs in the six months before the prescription for an antide-
pressant, and comorbid physical conditions. Results: Of the 13,085 pa-
tients with anxiety diagnoses who met the criteria for study inclusion, 57
percent were nonadherent to antidepressant therapy at six months. Pa-
tients who received mental health specialty care were more likely than
those who did not receive such care to be adherent to therapy (48.5 per-
cent compared with 40.7 percent; p<.001). Those with dual diagnoses of
anxiety and depression were more likely than those with anxiety alone to
be adherent to therapy (46.8 percent compared with 40.2 percent;
p<.001). Those with a coded diagnosis of posttraumatic stress disorder
had the highest medical costs. Patients with anxiety and depression had
significantly higher total costs than patients with anxiety alone. Adherent
patients who did not have a change in medication or a titrated dosage had
significantly lower medical costs than nonadherent patients; however, to-
tal costs (medical plus pharmacy) were similar. Conclusions: Nonadher-
ence with antidepressant therapy in anxiety disorders is common, but
mental health specialty care may be associated with improved adherence.
Lower medical costs for adherent patients who did not have a change in
medication or a titrated dosage offset the increase in pharmacy costs, re-
sulting in total costs (medical plus pharmacy) that were similar to those of
nonadherent patients. (Psychiatric Services 57:673–680, 2006)
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the end of the last decade, with ben-
zodiazepine rates declining slightly
but remaining high throughout the
study period (5).

Current recommendations for the
treatment of anxiety disorders advo-
cate the initiation of antidepressant
therapy, with selective serotonin re-
uptake inhibitors (SSRIs) or sero-
tonin-norepinephrine reuptake in-
hibitors (SNRIs) recommended as
first-line agents (6–8). Other antide-
pressant agents, such as tricyclic anti-
depressants and monoamine oxidase
inhibitors, have utility for at least sev-
eral of the anxiety disorders, although
they may no longer be commonly
prescribed for these indications (7,9).
Other second-generation antidepres-
sant agents (for example, mirtazapine
or nefazodone) have very limited evi-
dence for their efficacy in the treat-
ment of anxiety disorders. SSRIs and
SNRIs are considered first-line thera-
py because of their ability to relieve
anxiety and depressive symptoms
while maintaining better safety and
tolerability profiles than tricyclic anti-
depressants.

But there is evidence, in the case of
major depression treatment, of inade-
quate treatment with SSRIs in the
community. Even with the improved
tolerability profile, SSRIs have been
associated with failure to reach thera-
peutic dosages and acceptable treat-
ment outcomes, primarily because of
premature treatment discontinuation

and nonadherence (10). Eaddy and
colleagues (11) found that 28 percent
of 76,107 patients taking SSRIs dis-
continued antidepressant therapy
within the first month of treatment.
Lin and colleagues (10) found similar
discontinuation rates, with more than
60 percent of the 43 participants who
discontinued treatment early citing
adverse effects as the primary reason
for ending therapy. Adherence to
SSRI treatment for anxiety disorders
is an important factor in achieving
treatment goals; however, little infor-
mation exists about the level of ad-
herence among patients with anxiety
disorders.

Research evaluating the health-re-
lated economic consequences of
nonadherence among patients with
depression indicates a strong associ-
ation between nonadherence and in-
creased resource utilization and hos-
pitalizations (12–14). It has been
well established that anxiety disor-
ders are associated with substantial
economic burden, fueled by pa-
tients’ inability to work and impair-
ment in social functioning and by the
fact that anxious patients are often
high utilizers of medical services
(3,15–18). As suggested by previous
work in panic disorder, successful
treatment of anxiety disorders may
reduce inappropriate medical uti-
lization and is certainly cost-effective
(19,20). However, no studies have
assessed the association between

medication adherence for anxiety
and medical resource utilization.
The primary objective of this analysis
was to evaluate the adherence of pa-
tients initiating SSRI or SNRI anti-
depressant therapy for anxiety alone
or anxiety and comorbid depression
and to quantify the health-related
economic correlates of nonadher-
ence. A database was used to retro-
spectively examine the data. The pri-
mary hypothesis was that nonadher-
ence would be high among patients
with anxiety disorders. The second-
ary hypothesis was that patients who
were nonadherent to SSRI or SNRI
therapy would incur greater health
resource utilization costs than those
who were adherent.

Methods
Data source
Medical and pharmacy data were ab-
stracted from the Integrated Health-
care Information Services National
Managed Care Benchmark database
located in Waltham, Massachusetts.
This nationally representative data-
base includes data from 30 health
plans covering more than 25 million
persons. Institutional review board
approval was not required for this
study design.

Sample selection
All patients who received at least one
prescription for the following antide-
pressants between July 1, 2001, and
December 31, 2002, were identified
in the database: venlafaxine, ven-
lafaxine extended release, fluoxetine,
sertraline, paroxetine, paroxetine
controlled release, citalopram, esci-
talopram, and fluvoxamine. The in-
dex date was the date of each pa-
tient’s first antidepressant prescrip-
tion within this period. Patients were
required to be at least 18 years of
age, have no evidence of antianxiety
therapy for six months before their
index date, and to be continuously el-
igible for medical and pharmacy
service for six months before and 12
months after their index date. Pa-
tients were also required to have a
coded diagnosis of anxiety alone or
anxiety and comorbid depression in
the six months before or within one
year after their index date. Table 1
shows the ICD-9-CM codes used for
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ICD-9-CM codes for anxiety or depression

Diagnosis Code

Anxiety
Panic disorder without agoraphobia 300.01
Panic disorder with agoraphobia 300.21
Agoraphobia without a history of panic disorder 300.22
Social phobia 300.23
Obsessive-compulsive disorder 300.30
Posttraumatic stress disorder 309.81
Acute stress disorder 308.30
Generalized anxiety disorder 300.02
Anxiety disorder due to a general medical condition 293.89
Anxiety states, other 300.09
Anxiety disorder not otherwise specified 300.00

Depression
Major depressive disorder, single episode 296.2
Major depressive disorder, recurrent episode 296.3
Neurotic depression 300.4
Depressive disorder, not elsewhere classified 311.0
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such diagnoses. Patients were ex-
cluded from the study if there was
evidence of schizophrenia or bipolar
disorders or the presence of an an-
tipsychotic medication. Patients who
met all selection criteria were then
followed for 12 months after their in-
dex date to assess six-month antide-
pressant utilization and 12-month
medical resource utilization.

Adherence measure
Antidepressant adherence was meas-
ured by calculating a medication
possession ratio, which used the
methodology of continuous, multi-
ple-interval medications available, as
described by Steiner and Prochazka
(21). The medication possession ra-
tio is the sum of the days’ supply of
all antidepressant prescriptions in a
specific period divided by the total
number of days during the specified
period. In this analysis, all prescrip-
tions were given a starting date (date
the prescription was filled) and end-
ing date (date corresponding to the
starting date of the prescription plus
the days’ supply). When prescrip-
tions overlapped (that is, when a pa-
tient acquired an additional pre-
scription before the ending date of
the preceding prescription), residual
days were added to the ending date
of the next prescription. Thus pa-
tients were assumed to have con-
sumed all medications acquired dur-
ing the study period. As a result, pa-
tients with medication possession ra-
tio values above 100 percent were
truncated at 100 percent.

For analysis, the medication pos-
session ratio was dichotomized by us-
ing a threshold of 80 percent to deem
patients adherent or nonadherent to
antidepressant therapy. The 80 per-
cent threshold was adapted from
HEDIS depression performance
measures that state that patients
should be on antidepressant therapy
acutely for 84 of 114 days (74 per-
cent) and continuously for 180 of 231
days (78 percent) (22). Patients were
then placed into one of two cohorts
on the basis of their adherence with
antidepressant therapy.

Because it is understood that vari-
ous other drug utilization patterns
may not be adequately captured by a
traditional medication possession ra-

tio, patients were further stratified
into two additional cohorts to evalu-
ate resource utilization. Previous
findings in the literature have sug-
gested that patients who switch med-
ications, receive additional medica-
tions to augment treatment, or re-
ceive an increase in antidepressant
dosage are the costliest patients (12).
Thus, to capture patients who had
continuous antianxiety therapy with
these utilization patterns in this
analysis, patients who met the mini-
mum criteria for adequate therapy
(80 percent medication possession
ratio) while having a change in med-
ication or a titration of the medica-
tion dosage were placed into two co-
horts (“adherent, change in medica-
tion” and “adherent, dosage was
titrated”), which were distinct from
patients with adequate therapy with
no change in medication or dosage
(“adherent, no change”) and from pa-
tients without adequate therapy
(“nonadherent”). Use of these four
distinct cohorts to assess resource
utilization is consistent with previous
work in this area (11,12).

Medical comorbidity assessment
To assess comorbid conditions across
the adherence cohorts, the Charlson
index, with Dartmouth-Manitoba and
Deyo modification, was used (23,24).
This index contains 19 categories of
comorbid medical conditions (prima-
rily physical, such as heart, lung, and
renal disease; also included are sever-
al neuropsychiatric conditions, in-
cluding Parkinson’s disease and de-
mentia), primarily defined by ICD-9-
CM diagnosis codes. Higher scores
represent a more severe burden of
comorbid medical conditions. Charl-
son index scores for this study were
derived by evaluating the presence of
various ICD-9-CM codes in the six-
month period before each patient’s
index date.

Additional variables used to assess
comorbid conditions in the six months
before each patient’s index date in-
cluded a unique count of non–mental
health disease states beyond the index
diagnoses and those used to calculate
the Charlson index, the total number
of prescriptions received, and a
unique count of prescription drug
categories received.

Analysis of outcomes
Once patients were deemed adherent
or nonadherent to antidepressant
therapy, their medical resource uti-
lization was evaluated. Medical re-
source utilization was defined as the
total amount charged for physician
visits, inpatient hospitalizations, out-
patient hospital care, emergency de-
partment visits, and other services.
Descriptive analyses were conducted
to assess the differences in medical
resource utilization across the adher-
ence cohorts.

Inferential analyses were per-
formed to assess the impact of anti-
depressant adherence on medical re-
source utilization. Statistical differ-
ences in charges across adherence
cohorts were determined by using
analysis of covariance models, con-
trolling for differences in age (con-
tinuous), gender, utilization of psy-
chiatric specialty care services (di-
chotomous, yes or no), therapy
change rates (dichotomous, yes or
no), titration rates (dichotomous, yes
or no), costs in the six months before
the index date (continuous), and the
comorbidity measures (continuous).
Because evidence shows that pa-
tients who receive psychiatric spe-
cialty care are more adherent to an-
tidepressant treatment than those
who receive care from primary care
practitioners or other medical spe-
cialists, statistical differences across
adherence cohorts were also as-
sessed by utilization of mental health
specialty practitioners (25). The al-
pha level of significance was set a
priori at .05.

Results
Sample characteristics
A total of 13,085 patients met all
study inclusion criteria. As Table 2
shows, 68 percent of the sample was
female; the mean age was 42 years.
Patients with anxiety disorders alone
or comorbid anxiety and depressive
disorders were nearly equally repre-
sented in the sample (6,867 patients
with anxiety disorders alone, or 52
percent, and 6,218 patients with co-
morbid anxiety and depressive disor-
ders, or 48 percent). Of the total sam-
ple, 35 percent visited a mental
health specialist within one year of
initiating treatment.
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Few differences were found across
diagnostic cohorts in background
characteristics (Table 2). Patients
with anxiety disorders alone and
those with comorbid anxiety and de-
pressive disorders were statistically
similar in terms of age, Charlson co-
morbidity index, and the total num-
ber of non–anxiety related prescrip-
tions obtained before initiating an-
tianxiety treatment. Patients with a
dual diagnosis of anxiety and depres-
sion were more likely to be female (66
percent compared with 70 percent;
χ2=32.7, df=1, p<.05), had more cod-
ed disease states before being placed
on antianxiety treatment (t=7.14;
df=13,083, p<.001), and were more
likely to receive care from a mental
health specialist (χ2=497.11, df=1,
p<.001).

Anxiety diagnoses
As shown in Table 2, when patients
were distinguished by the type of anx-
iety disorder, the most commonly cod-
ed single anxiety disorder was gener-
alized anxiety disorder (15 percent).
Diagnoses of multiple anxiety disor-
ders were also common (18 percent).
Patients who were given dual diag-

noses of anxiety and depression were
more likely to have more than one
type of anxiety disorder or to have
PTSD but were less likely to have
generalized anxiety disorder, obses-
sive-compulsive disorder, or panic dis-
order. However, the most common
anxiety disorder category coded was
“other” (53 percent); this category in-
cluded “other” anxiety states (ICD-9
300.09), anxiety due to a general med-
ical condition (ICD-9 293.89), and
anxiety not otherwise specified (ICD-
9 300.00). The frequent use of the
“other” category suggests that treating
clinicians were unlikely to make spe-
cific anxiety disorder diagnoses.

Resource use
The costs of medical care, anxiety-
related prescriptions, and non–anxi-
ety-related prescriptions were evalu-
ated over the 12-month follow-up
period (Table 3). Patients with dual
diagnoses of anxiety and depression
had significantly higher total costs
than patients with anxiety alone
($5,367 compared with $4,411; t=
8.31, df=13,083, p<.001). Anxiety-
related pharmacy costs, which in-
cluded both antidepressants and

anxiolytic agents, accounted for 11
percent of the total cost of care in
each cohort and differed significant-
ly between each cohort: $498 among
patients with anxiety alone com-
pared with $589 among patients
with anxiety and depression (t=
12.26, df=13,083, p<.001). Total
one-year costs were driven by med-
ical costs, which accounted for 69
percent of the total costs for patients
with anxiety alone and 72 percent of
the total costs for patients with both
anxiety and depression; medical
costs differed significantly between
the two groups ($3,057 compared
with $3,876, respectively; t=8.03,
df=13,083, p<.001).

As shown in Figure 1, when re-
source utilization was analyzed across
anxiety diagnoses, patients with a
coded diagnosis of PTSD had the
highest one-year total costs ($6,049),
and patients with obsessive-compul-
sive disorder had the lowest costs
($4,453).

Adherence
On the basis of an 80 percent medica-
tion possession ratio threshold, ap-
proximately 57 percent of patients
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Characteristics of a sample of patients with anxiety disorders, with and without depression, from a nationally representative
managed care database

Anxiety only Anxiety and depression Total sample
(N=6,867) (N=6,218) (N=13,085)

Characteristic N % N % N %

Femalea 4,502 65.6 4,368 70.2 8,870 67.8
Age at the time of the index date (mean±SD years) 42.1±12.8 41.9±13.13 42.0±12.97
Measures in the 6 months before the index date
(mean±SD)

Number of nonanxiety prescriptions 7.18±8.13 7.16±8.30 7.17±8.21
Number of unique prescription classes 3.28±2.97 3.25±2.94 3.27±2.95
Charlson comorbidity scoreb .38±.91 .4±.96 .39±.94
Number of unique diagnosesa 8.7±6.46 9.6±6.79* 9.1±6.63

Mental health specialty care in the year
after the index date 1,771 25.8 2,770 44.5 4,541 34.7

Type of anxiety disorder
Generalized anxiety disordera 1,089 15.9 894 14.4 1,983 15.2
Panic disorder with or without agoraphobiaa 647 9.4 422 6.8 1,069 8.2
Posttraumatic stress disordera 131 1.9 242 3.9 373 2.9
Obsessive-compulsive disordera 187 2.7 129 2.1 316 2.4
Social phobia 46 .7 56 .9 102 .8
Other anxiety diagnosisc 3,604 52.5 3,277 52.7 6,881 52.6
Multiple anxiety disordersa 1,163 16.9 1,198 19.3 2,361 18.0

a p<.05 for difference between diagnostic cohorts
b Possible scores range from 0 to 29, with higher scores indicating a more severe burden of medical comorbidity.
c Includes ICD-9 codes 293.89, 300.00, 300.09, and 308.3

ste.qxd  4/15/2006  5:28 PM  Page 676



with anxiety disorders were deemed
nonadherent at six months (Tables 4
and 5). Adherence rates were lower
for patients with anxiety disorders
alone (40 percent) than for patients
with both anxiety and depression (47
percent; χ2=57.26, df=1, p<.001).
Among all patients, approximately 32
percent had evidence of some change
in medication therapy. Compared
with patients with both anxiety and
depression, patients with anxiety dis-
order alone were less likely to change
their medication (25 percent com-
pared with 40 percent; χ2=167.86,
df=1, p<.001) or have their dosage
titrated (43 percent compared with
58 percent; χ2=21.90, df=1, p<.001).

Patients who received mental
health specialty care were more likely
than those who did not receive such
care to be adherent to their antide-
pressant therapy after six months.
This effect was consistent across diag-
nostic cohorts: 812 of 1,771 (46 per-
cent) compared with 1,951 of 5,096
patients (38 percent) for patients with
anxiety only (χ2=31.16, df=1, p<.001)
and 1,388 of 2,770 patients (50 per-
cent) compared with 1,523 of 3,448
patients (44 percent) for patients with
both anxiety and depression (χ2=
21.11, df=1, p<.001).

Patients seen by a mental health
specialist were also more likely than
those who were not to have their
dosage titrated (2,895 of 4,541 pa-
tients, or 64 percent, compared with
3,665 of 8,544 patients, or 43 percent;
χ2=515.94, df=1, p<.001) and to have
a switch in medication (1,888 of 4,541
patients, or 42 percent, compared
with 2,277 of 8,544 patients, or 27
percent; χ2=304.45, df=1, p<.001).

Pharmacotherapy 
patterns and resource use
When patients were placed into co-
horts on the basis of their pharma-
cotherapy utilization patterns—non-
adherent; adherent, no change; ad-
herent, dosage was titrated; and ad-
herent, change in medication—pa-
tients who were nonadherent to SSRI
or SNRI therapy had the lowest anxi-
ety-related pharmacy costs, and pa-
tients who were adherent but had a
therapy change had the highest anxi-
ety-related pharmacy costs, regardless
of diagnostic cohort (Tables 4 and 5).

After the analysis controlled for
background covariates through multi-
variate techniques, the cohort that
was adherent to no change was asso-
ciated with lower medical costs com-
pared with the other three groups, al-
though the level of significance varied
slightly (Tables 4 and 5). Anxiety-re-
lated pharmacy costs for patients in
the adherent to no change cohort
were statistically lower than those for
patients who were adherent and who
changed medication or whose dosage
was titrated and higher than those for
patients who were nonadherent
(F=373.15, df=6, 850, p<.05). When
medical and anxiety-related pharma-
cy costs were summed, costs for pa-
tients who were adherent and had no
change in medication were similar to
those for nonadherent patients and
lower than those for patients who
were adherent and changed medica-
tion or whose dosage was titrated. For
total one-year costs (medical and all

pharmacy), similar results were
found: the cost for patients who were
adherent to no change in medication
or dosage was statistically similar to
those of nonadherent patients but sig-
nificantly lower costs for patients who
required a titration in dosage or a
change in medication (F=136.24,
df=6, 850, p<.05).

Discussion
The purpose of this analysis was to
evaluate the adherence of patients
who initiated non-tricyclic antide-
pressant therapy for anxiety disor-
ders alone or comorbid anxiety and
depressive disorders and to quantify
the health economic consequences
of nonadherence. By using claims
data with clinician-coded diagnoses,
we found that only 43 percent of pa-
tients with a diagnosis of anxiety,
alone or in combination with depres-
sion, were adherent to SSRI or SNRI
therapy over a six-month period. Al-
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Resource utilization over 12 months in a sample of patients with anxiety disorders,
with or without depression, from a nationally representative managed care data-
base

Anxiety only Anxiety and de- Total sample
(N=6,867) pression(N=6,218) (N=13,085)

Costs Mean SD Mean SD Mean SD

Medical carea $3,057 $4,968 $3,876 $6,662 $3,446 $5,849
Anxiety medicationa $498 $412 $589 $438 $541 $427
Other medication $857 $857 $902 $1,769 $878 $1,708
Totala $4,411 $4,411 $5,367 $7,416 $4,865 $6,587

a p<.01 for difference between diagnostic cohorts 

FFiigguurree  11

Use of medical resources at 12 months in a sample of patients with anxiety disor-
ders from a nationally representative databasea
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a Acronyms and abbreviations stand for posttraumatic stress disorder, multiple anxiety diagnoses,
generalized anxiety disorder, social phobia, panic disorder, other anxiety disorder, and obsessive-
compulsive disorder
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though similar data have been re-
ported among patients with major
depression, to the best of our knowl-
edge, this is the first report of SSRI
or SNRI adherence figures in a large
representative sample of patients
with anxiety disorders. The findings
add to the current literature showing
low rates of quality of pharmacother-
apy among patients with anxiety dis-
orders managed in primary care set-
tings and overall low rates of ade-
quate care provided to patients with
anxiety disorders in the U.S. general
population (26,27). This finding is
important because treatment recom-
mendations for anxiety disorders
emphasize the importance of pro-
longed treatment with SSRIs or
SNRIs (6–8).

These results parallel similar find-
ings evaluating rates of discontinua-
tion among all patients initiating
SSRI therapy (11). The nature and

cause of poor medication adherence
have been primarily linked to a high
incidence of medication-related ad-
verse events, which is also one of the
main reasons for a change in therapy
(10,28,29). In this study patients with
anxiety disorders with comorbid de-
pression were more likely than those
with comorbid depression to require
a change in therapy. A possible expla-
nation for this finding may be that pa-
tients with comorbid anxiety and de-
pression commonly have more severe
symptoms and a poorer outcome than
patients without comorbid depres-
sion and may thus require more ag-
gressive treatment (30,31). Of inter-
est is that more patients with comor-
bid depression and anxiety had PTSD
or multiple anxiety disorders, consis-
tent with results from representative
national U.S. surveys (32).

The level of adherence was lower
among patients with anxiety than

among patients with comorbid anxi-
ety and depression. A possible reason
for the lower rates of adherence is the
lower likelihood of mental health spe-
cialty care within this population. In
this study, compared with patients
with comorbid depression, signifi-
cantly fewer patients with anxiety
alone received mental health special-
ty care during the year after antide-
pressant initiation (26 percent com-
pared with 45 percent; χ2=506.71,
df=1, p<.001).

When adherence was stratified by
mental health specialty care, we saw
that patients who received specialty
care had significantly higher rates of
antidepressant therapy adherence at
six months and were more likely to
have received a dosage titration or
medication change, paralleling previ-
ous studies in which patients who
were seen by a mental health practi-
tioner were more likely to adhere to
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Annual expenditures for a sample of patients with both anxiety and depressive disorders from a nationally representative
managed care database, by medication adherence at six months 

Adherent, no change Nonadherent Adherent, dosage Adherent, change in 
(N=802) (N=3,307) was titrated (N=1,271) medication (N=838)

Variable Mean SD Mean SD Mean SD Mean SD

Medical carea $3,220 $5,323 $3,807 $5,932 $3,816 $4,856 $4,871 $11,239
Anxiety medicationb $691 $272 $338 $281 $897 $365 $1,014 $505
Other medication $892 $2,243 $801 $1,358 $1,019 $1,866 $1,129 $2,399
Totalc $4,803 $6,942 $4,946 $6,394 $5,732 $5,682 $7,013 $12,165

a F=52.85, df=6, 201, p<.05 for the comparison between “adherent, no change” and “adherent, change in medication”
b F=292.34, df=6, 201, p<.05 for the comparison between “adherent, no change” and each of the other three groups
c F=89.76, df=6, 201, p<.05 for the comparison between “adherent, no change” and “adherent, dosage was titrated” and between “adherent, no change”

and “adherent, change in medication”

TTaabbllee  44

Annual expenditures for a sample of patients with anxiety disorders alone from a nationally representative managed care
database, by medication adherence at six months

Adherent, no change Nonadherent Adherent, dosage Adherent, change in 
(N=1,121) (N=4,104) was titrated (N=1,183) medication (N=459)

Variable Mean SD Mean SD Mean SD Mean SD

Medical carea $2,640 $5,341 $3,070 $5,932 $3,173 $4,998 $3,651 $5,084
Anxiety medicationb $700 $261 $277 $259 $898 $412 $941 $440
Other medication $909 $2,129 $771 $1,329 $1,014 $2,007 $1,086 $1,835
Totalc $4,248 $6,001 $4,119 $5,366 $5,085 $6,206 $5,678 $6,104

a F=69.6, df=6, 850, p<.05 for the comparison between “adherent, no change” and “nonadherent”
b F=373.15, df=6, 850, p<.05 for the comparison between “adherent, no change” and each of the other three groups
c F=136.24, df=6, 850, p<.05 for the comparison between “adherent, no change” and “adherent, dosage was titrated” and between “adherent, no change”

and “adherent, change in medication”
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therapy and more likely to receive ad-
equate therapy (25,27). Another pos-
sible reason for the low rates of ad-
herence in the anxiety-only cohort is
the possible mistaken belief on the
part of practitioners or patients that
anxiety disorders require a lower in-
tensity or duration of treatment than
depression. The inordinately fre-
quent use of the “other” anxiety diag-
nosis category (including “anxiety not
otherwise specified”) may speak to
the relative inattention of practition-
ers to anxiety diagnoses. It would not
be surprising if this inattention ex-
tended to their beliefs about the im-
portance of aggressively treating
these disorders. Future studies that
directly address practitioner and
physician attitudes toward anxiety
disorders and their treatment will be
required to evaluate this and other
possibilities.

Although the reasons for low med-
ication adherence cannot be defini-
tively determined, the health eco-
nomic correlates of low adherence
are nonetheless worth considering.
Studies of depression have shown
that improved antidepressant adher-
ence is associated with not only a de-
crease in resource utilization but also
an improvement in treatment out-
comes (14). Our study indicates that
patients adherent to therapy without
the need of titration or therapy
change incurred higher pharmacy
costs than patients who were not ad-
herent to therapy. However, the in-
creased pharmacy costs were offset
by reduced medical costs, resulting
in similar total costs (medical and
pharmacy) between the two groups.
These data are observational only
and cannot speak to whether efforts
directed at improving adherence
would result in a cost offset—as has
been seen in some studies (20)—and
improve health-related quality of life
in a cost-effective fashion. Prospec-
tive studies that directly target med-
ication adherence among patients
with anxiety disorders are needed to
test this hypothesis.

In this study, benzodiazepines and
tricyclic antidepressants were not in-
cluded as initial antianxiety agents,
but data for patients who switched to
these agents or whose therapy was
augmented with them were included

in the analyses; therefore, the results
may not be generalizable to all agents
used to treat anxiety. However, adher-
ence was still less than optimal. This
finding may indicate the need for im-
proved patient or provider education
about the benefits of higher adher-
ence with SSRI or SNRI therapy or
the increased use of agents that are
associated with improved adherence.
Disease management programs that
target, among other things, medica-
tion adherence, may be beneficial in
this regard. In fact, preliminary evi-
dence shows that collaborative care
programs for panic disorder in pri-
mary care may improve medication
adherence (33), although increased
levels of adherence have not always
been found (34).

Although this is the first study to as-
sess anxiety-related pharmacotherapy
utilization patterns and the associa-
tion with resource utilization in a
managed care population, various
limitations must be addressed. First,
therapy change in this population was
associated with higher resource uti-
lization. However, the reason and ef-
fectiveness of the switch or augmen-
tation could not be measured and
does not take into account whether
such patterns of care are successful in
the management of anxiety. The dif-
ferential rates of therapy change and
costs may be associated with a popu-
lation with more severe symptoms.
For instance, patients with comorbid
anxiety and depression had higher
rates of mental health specialty care
and a greater burden of medical co-
morbidity than patients with anxiety
disorders alone.

In addition, the use of claims data
may not allow for the accurate repre-
sentation of the prevalence of anxiety
or comorbid depression (35). The ac-
tual incidence of these comorbid dis-
orders may be higher than that re-
ported. This lack of control over diag-
nostic accuracy can also be seen in
the frequent use of the “other” anxi-
ety diagnosis category and lower than
expected rates of PTSD and social
anxiety disorder. The inordinately
high rate of the “other” anxiety diag-
nosis category may speak to the rela-
tive inattention of practitioners to di-
agnosing anxiety disorders versus
transient feelings of anxiety that may

not require prolonged pharmacother-
apy. Although undercoding and use of
the “other” category may signify dif-
ferences in perception between rec-
ommended therapy and actual prac-
tice, the effects of undercoding were
not measurable in this study. Future
studies to address practitioner and
physician attitudes toward anxiety
disorders and their treatment will be
required to evaluate this and other
possibilities.

Despite the discussed limitations,
this study highlights the relatively
low rate of antidepressant adherence
among patients with anxiety disor-
ders in managed care settings. It also
draws attention to the somewhat bet-
ter rates of antidepressant adherence
that occur in specialty mental health
settings compared with primary care
settings. It has been well established
that anxiety disorders are associated
with substantial health economic
burden (3,36). Additional work is
needed to assess the effects of med-
ication adherence on social function-
ing and work productivity. Our study
found that, much like studies in de-
pression (12), patients requiring a
medication change or a titration in
dosage were the most costly cohorts.
Future studies should also evaluate
whether changes in anxiety therapy
result from ineffective treatment or
adverse events and whether such
changes could be avoided by the ini-
tial use of strategies to maximize ef-
fectiveness and tolerability of phar-
macological agents in the treatment
of anxiety disorders.

Conclusions
Only 43 percent of patients who initi-
ated treatment with SSRI or SNRI
therapy for anxiety disorders were ad-
herent over a six-month period, with
the lowest levels of adherence being
found among patients without a co-
morbid diagnosis of depression (that
is, anxiety disorders only). Adherence
was higher among patients treated in
mental health specialty settings than
among those treated in primary care
settings. Patients with anxiety disor-
ders who were adherent to therapy
and did not need to change their
medication or have their dosage
titrated incurred lower 12-month
medical costs than adherent patients
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who required such changes and non-
adherent patients. However, total 12-
month costs (incorporating pharmacy
costs) were similar for adherent pa-
tients with no change in medication
or dosage and nonadherent patients
and were significantly greater for ad-
herent patients whose medication
was changed or whose dosage was
titrated. Future studies should evalu-
ate whether rates of adherence can be
improved by using specific strategies
to minimize adverse events (which
could include the selection of specific
therapeutic agents or optimization of
dosing regimens), to educate physi-
cians about the importance of long-
term treatment for anxiety disorders,
and to better engage patients in man-
agement of their illness.
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