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As pressure mounts to reduce
the costs of health care, there
is increasing emphasis on

measuring and preserving the quality
of care delivered. An important com-

ponent of quality evaluation and man-
agement is the ability to compare
quality measures across health care
systems. It is difficult to determine
whether a particular measure is “too

low” or “too high” unless it can be
placed in the context of other sys-
tems’ performance on the measure.
Although comparing quality across
health care systems can be difficult
because the populations served can
be very different, this approach may
be less of a problem when comparing
pharmacotherapy quality measures
(1). If one system treats patients with
more severe illness, one might expect
readmission rates or lengths of stay to
be higher in that system than in other
systems, but one might not necessari-
ly expect rates of adherence to phar-
macotherapy guidelines to differ.

Previous research has considered
this issue for schizophrenia pharma-
cotherapy. Leslie and Rosenheck (2)
compared treatment for schizophre-
nia across two health care systems.
Overall, the study found relatively
low rates of adherence to antipsychot-
ic pharmacotherapy recommenda-
tions. Across the two systems, quality
results were mixed, with the Depart-
ment of Veterans Affairs (VA) outper-
forming the private sector on some
measures and doing worse on others.
In other work, these researchers have
compared length of stay, readmission
rates, and access to outpatient servic-
es across these two sectors. Although
the private sector modestly outper-
formed the public sector on most
quality measures, the authors attrib-
ute these differences to differences in
populations; the VA treats a more se-
verely ill population (3). A more com-
mon illness, major depression, has yet
to be studied. Depressive disorders
are highly prevalent and have a sub-
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Objective: Comparing quality of care between large health care systems
is important for health systems management. This study compared
measures of the quality of pharmacotherapy for patients with major de-
pression across a sample of patients from the Department of Veterans
Affairs (VA) and the private sector. Methods: In this observational study,
all patients who were given a new prescription for an antidepressant
and a diagnosis of major depression in the VA during fiscal year 2000
were identified by using administrative data (N=27,713). In the private
sector, a similar sample of patients were identified by using Medstat’s
MarketScan database (N=4,852). For both groups, measures of the qual-
ity of antidepressant pharmacotherapy were constructed. These meas-
ures were compared across the two groups by using logistic regression
models. Controls for age, gender, comorbid disorders, and initial anti-
depressant drug prescribed were included in some models. Results: Al-
though the populations had different demographic and clinical charac-
teristics, differences in the quality measures between the two systems
were few, with the VA slightly outperforming the private sector in the
prescription of antidepressants during the acute phase of treatment, the
first 84 days (84.7 compared with 81 percent) and during the mainte-
nance phase of treatment, the first 181 days (53.9 compared with 50.9
percent). Patient characteristics that were associated with quality meas-
ures included being older, being female, and having a comorbid diag-
nosis of substance use disorder, bipolar disorder, or anxiety or adjust-
ment disorder. Conclusions: Both systems had relatively high rates of
adherence to pharmacotherapy guidelines. Even though the popula-
tions in the two systems were different, adjusting the analyses for clini-
cal characteristics did little to change the measured differences be-
tween the two systems. (Psychiatric Services 55:1386–1391, 2004)
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stantial impact on functioning and
quality of life (4–6). Treatment guide-
lines indicate that antidepressant
medication and psychotherapy are ef-
fective treatments (7–11). Other re-
search suggests that adherence to
these treatment guidelines improves
functioning (12).

This study quantified the quality of
antidepressant use so that quality of
care can be compared across systems.
The goals of this study were to build
on measures of the quality of pharma-
cotherapeutic care for depression
that had been developed elsewhere
(13) and to use these measures to
compare the quality of care in the VA
with that in the private sector for fis-
cal year 2000. Specifically, the goals of
the study were to determine the ex-
tent to which patients in conjunction
with their providers met several wide-
ly used quality targets and to investi-
gate whether significant differences
exist between the two systems on
these measures.

Methods
Sources of data
VA data for this study came from na-
tional VA administrative databases.
By using the outpatient encounter
file, all VA outpatients who were giv-
en a diagnosis of major depression in
fiscal year 2000 (October 2000 to
September 2001) were identified. Pa-
tients were classified as having major
depression if they had at least one
outpatient encounter in which they
were given a primary or secondary di-
agnosis of major depression (ICD-9
diagnostic codes 296.2 and 296.3)
(14). Information on other comorbid
mental disorders, age, and gender
were also collected from the en-
counter file. Next, all outpatient pre-
scription drug records for an antide-
pressant medication for these pa-
tients during this period were ob-
tained from the VA drug benefit man-
agement system. Although patients
could receive medications outside the
VA system, our final sample included
only those outpatients who received
antidepressant medications from VA
pharmacies.

Data for the private sector came
from Medstat’s MarketScan database,
which contains claims information for
a national sample of more than 2.6

million enrollees in fiscal year 2000.
The claims data cover employees and
retirees of approximately 45 large
corporations and their dependents.
The claims data are collected from
more than 100 different insurance
plans, including Blue Cross and Blue
Shield, and third-party administra-
tors. We used the same algorithm to
construct the two samples: patients
with one or more outpatient visits
with a diagnosis of major depression
were identified, the sample was limit-
ed to patients with corresponding an-
tidepressant prescription pharmacy
information, and only patients with at
least one claim for antidepressant

medication were included in the final
sample. Because of the use of second-
ary data, informed consent was
waived by the VA Connecticut institu-
tional review board.

Measures
For each patient, the first prescrip-
tion for an antidepressant medication
during the year was identified. To
make sure we were considering the
index prescription, we considered
only episodes in which the individual
had no record of antidepressant med-
ication for eight weeks before the ini-

tial prescription. We considered care
received within six months of initial
treatment. By using this algorithm,
we identified 27,713 new episodes of
antidepressant drug treatment for
major depression with the VA data
and 4,852 new episodes with the
Medstat data (15–17).

To develop quality measures, we
first examined the clinical guidelines
available for the treatment of depres-
sion (7–9). We sought measures that
were consistent with available clinical
guidelines and that could be com-
pared across health systems and pop-
ulations. Thus we considered the
Health Plan Employer Data and In-
formation Set (HEDIS) 2002 antide-
pressant medication management
measure. The HEDIS measure has
three components (13). The first is
optimum practitioner contact: the
percentage of members who received
at least three follow-up office visits in
the 12 weeks after a diagnosis of de-
pression and prescription of antide-
pressant medication. The second is
the percentage of members who re-
ceived effective acute-phase treat-
ment in the 12 weeks after a new
episode of depression. The third com-
ponent is the percentage of members
who received effective continuation-
phase treatment in the six months af-
ter a new episode of depression.

Because we were interested prima-
rily in pharmacotherapy, we focused
on the latter two components of the
HEDIS measure, which are clearly
measurable with administrative data.
We also looked at the American Psy-
chiatric Association (APA) guidelines,
which suggest that patients should be
maintained on antidepressants for 16
to 20 weeks after remission to prevent
relapse (9). For each individual in the
study sample, we computed whether
the patient remained on any antide-
pressant—regardless of the initial an-
tidepressant prescribed—for at least
84 days (acute treatment phase), 140
days (APA guideline), and 181 days
(continuation phase).

The APA guidelines also suggest that
patients should be evaluated at eight
weeks, and, if they are not responding,
the medication should be reconsid-
ered. Thus we also calculated the num-
ber of patients who switched to a new
antidepressant in both groups.
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Statistical analysis
Data analysis proceeded in several
steps. First, the proportion of patients
with the following characteristics was
determined: patients who received at
least 84, 140, and 181 days of antide-
pressants and those who switched to a
different type of antidepressant. Chi
square tests were used to assess dif-
ferences in quality measures, the
presence of comorbid psychiatric dis-
orders, and the initial antidepressant
prescribed between the VA and the
private sector.

Next, we considered the effect of
service system and patient character-
istics on the quality measures de-
scribed above. Because the quality
measures are dichotomous, logistic

regression was used to estimate the
models. We were interested in
whether the addition of certain vari-
ables to the model would mitigate the
association of the specific health care
system with the quality measures.
Thus our model building strategy was
to do sequential analyses. We began
with our simplest model. This model
included an indicator variable that
equaled one if the patient was from
the VA system and age and gender.
Because patients with comorbid
mental disorders may be more se-
verely ill and difficult to treat, in the
next model we added a set of dichoto-
mous variables that described
whether the patient had a primary or
secondary diagnosis of mental illness,

in addition to the diagnosis of major
depression, during fiscal year 2000.
Table 1 notes the specific diagnoses
considered. Note that in some cases
patients had more than one comorbid
mental disorder. In the final model,
we added another set of dichotomous
variables that indicated the initial an-
tidepressant prescribed. This final
model would determine whether sys-
tem differences were potentially
caused by a different mix of antide-
pressant medications used, perhaps
because of formulary restrictions. In
all cases, SAS 8.0 was used to esti-
mate models.

Results
Table 1 indicates characteristics of
the study sample, stratified by health
care system. The VA sample was
overwhelmingly male (89.1 percent),
which is characteristic of the VA
population. The private sector was
more evenly divided across genders
(32.1 percent male). Patients in the
VA were significantly older than
those in the private sector (53 years
compared with 40 years). In almost
all cases, rates of comorbid condi-
tions were significantly different
across the two populations, with the
VA population having more comor-
bid mental disorders: alcohol use
disorder (23 percent in the VA com-
pared with 1.7 percent in the private
sector), drug use disorder (17.9 per-
cent compared with 1.8 percent),
posttraumatic stress disorder (28.5
percent compared with 1.6 percent),
and personality disorder (8.2 percent
compared with .4 percent, p<.001
for all).

Table 2 reports the quality meas-
ures of antidepressant pharmacother-
apy for the two systems. In all cases,
the VA did better in the raw quality
scores. For example, 84.7 percent of
patients in the VA received 84 days of
treatment, compared with 81 percent
in the privately insured population.
This difference remained about the
same in absolute terms when mainte-
nance treatment was considered (181
days), with 53.9 percent of patients in
the VA and 50.9 percent of those in
the private sector receiving guideline-
level treatment.

We also considered the number of
episodes of treatment for which a pa-
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Characteristics of patients from the Department of Veterans Affairs and the pri-
vate sector who were given a diagnosis of major depression and a new prescription
for antidepressants in fiscal year 2000

VA Private sector
(N=27,713) (N=4,852)

Test
Characteristic N % N % statistic df p

Mean±SD age (years) 53±13.2 40±14.3 t=209.7 1 <.001
Male 24,685 89.1 1,557 32.1 χ2=8,850.6 1 <.001
Comorbid disorder
Alzheimer’s disease 717 2.6 75 1.6 χ2=21.6 1 <.001
Alcohol use disorder 6,359 23 83 1.7 χ2=1,225 1 <.001
Drug use disorder 4,948 17.9 89 1.8 χ2=849.1 1 <.001
Bipolar disorder 2,755 9.9 281 5.8 χ2=91.2 1 <.001
Posttraumatic stress

disorder 7,896 28.5 78 1.6 χ2=1,689.2 1 <.001
Anxiety or adjustment

reaction 10,173 36.7 1,416 29.2 χ2=104.9 1 <.001
Personality disorder 2,279 8.2 18 .4 χ2=405.7 1 <.001
Other mental health

disorder 5,721 20.6 1,154 23.8 χ2=24.5 1 <.001
Initial antidepressant 
drug prescribed χ2=731.6 15 <.001
Amitriptyline 1,299 4.7 127 2.6
Bupropion 2,487 9 573 11.8
Citalopram 3,676 13.3 582 12
Desipramine 84 .3 17 .4
Doxepin 396 1.4 33 .7
Fluoxetine 3,508 12.7 821 16.9
Fluvoxamine 64 .2 65 1.3
Imipramine 124 .5 26 .5
Mirtazapine 1,061 3.8 134 2.8
Nefazodone 1,607 5.8 217 4.5
Nortriptyline 411 1.5 59 1.2
Paroxetine 3,302 11.9 671 13.8
Sertraline 6,031 21.8 855 17.6
Trazodone 2,487 9 203 4.2
Venlafaxine 1,109 4 441 9.1
Other druga 75 .3 28 .6

a Other drugs include amoxapine, clomipramine, maprotiline, phenelzine, protriptyline, tranyl-
cypromine, and trimipramine.
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tient began treatment with one anti-
depressant and over the course of
treatment was switched to a different
antidepressant. Somewhat surprising,
given the significant differences be-
tween the two populations, was our
finding of no difference in rates of
switching medication in the two pop-
ulations. In both cases, 29 percent of
patients were switched to a different
antidepressant during treatment.

Table 3 indicates the logistic re-
gression results. We present results
only for the 84- and 181-day quality
measure; results for the 140-day
measure were qualitatively similar to
results for the 84- and 181-day meas-
ures. Table 3 presents odds ratios that
indicate the association between the
system of care and the quality meas-
ures when age and gender were con-
trolled for. As model 1 shows, when
the analysis controlled for these pa-
tient characteristics, VA patients were
still more likely to receive 84 days of
antidepressant treatment, with an
odds ratio of 1.145 (p<.01). However,
for the 181-day quality measure, pa-
tients were not significantly more
likely to receive antidepressant treat-
ment in the VA system. The associa-
tion of age was statistically significant
across all the models; older patients
were more likely to receive antide-
pressant medication at guideline lev-
els at both the 84- and 181-day quali-
ty measure (p<.001 for both). Fe-
males were significantly more likely
to receive guideline-level treatment
at both the 84- and 181-day quality
measure (p<.001 for both).

Table 3 also presents the results
when we controlled for age, gender,
and the presence of comorbid condi-
tions (model 2). Even though the two
populations differed significantly in
the presence of comorbid mental dis-
orders, adding these variables to the
model did not significantly affect the
measured association between the
health care system and quality meas-
ures. For the 84-day measure, the
odds ratio decreased slightly and was
no longer significant; no differences
were found between the two systems
of care for the 181-day quality meas-
ure. The comorbid conditions did af-
fect the likelihood that a patient re-
ceived guideline-level antidepressant
treatment. For the 181-day quality

measure, patients with an alcohol use
disorder were less likely to receive
guideline-level care (odds ratio=.871,
p<.001), as were patients with a co-
morbid drug use disorder (odds ra-
tio=.788, p<.001). Patients with bipo-
lar disorder, posttraumatic stress dis-

order, or anxiety or adjustment reac-
tion were all significantly more likely
to receive guideline-level treatment.

Model 3 (Table 3) includes a set of
dummy variables that indicate the ini-
tial pharmacologic agent prescribed.
Although many of the individual drug
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Quality measures for the treatment of depression among patients from the De-
partment of Veterans Affairs and the private sector

VA Private sector
(N=27,713) (N=4,852)

Variable N % N % χ2 df p

Received at least 84 days of
antidepressant medication 23,474 84.7 3,929 81 43 1 <.001

Received at least 140 days of
antidepressant medication 20,230 73 3,292 67.9 54.6 1 <.001

Received at least 181 days of
antidepressant medication 14,927 53.9 2,467 50.9 15.1 1 <.001

Switched from initial drug 8,076 29.1 1,418 29.2 .01 1 .906

TTaabbllee  33

Logistic regression analyses to determine the association of health care system and
demographic and clinical characteristics with antidepressant pharmacotherapy
quality indicators among patients in the Veterans Affairs (VA) system and in pri-
vate-sector health plans (N=32,565)

Received antidepressants Received antidepressants 
for at least 84 days for at least 181 days

Variable OR 95% CI OR 95% CI

Model 1a

Treated in the VA system 1.145 1.041–1.26∗∗ 1.018 .947–1.096
Age 1.019 1.016–1.021∗∗∗ 1.015 1.014–1.017∗∗∗

Female 1.237 1.133–1.351∗∗∗ 1.183 1.107–1.263∗∗∗

Model 2b

Treated in the VA system 1.099 .995–1.214 1.018 .943–1.098
Age 1.017 1.015–1.02∗∗∗ 1.014 1.012–1.016∗∗∗

Female 1.182 1.081–1.292∗∗∗ 1.138 1.065–1.216∗∗∗

Comorbid diagnoses
Alzheimer’s disease .973 .783–1.21 1.028 .886–1.192
Alcohol use disorder .873 .797–.955∗∗ .871 .814–.932∗∗∗

Drug use disorder .732 .665–.807∗∗∗ .788 .731–.849∗∗∗

Bipolar disorder 1.171 1.052–1.304∗∗ 1.175 1.087–1.27∗∗∗

Posttraumatic stress disorder 1.535 1.42–1.659∗∗∗ 1.214 1.151–1.28∗∗∗

Anxiety or adjustment
reaction 1.145 1.073–1.221∗∗∗ 1.155 1.103–1.21∗∗∗

Personality disorder 1.057 .936–1.193 .951 .87–1.039
Other mental health disorder 1.131 1.048–1.221∗∗ 1.097 1.038–1.16∗∗

Model 3c

Treated in the VA system 1.11 1.004–1.226∗ 1.018 .943–1.099

a Model 1 controlled for age and gender.
b Model 2 controlled for age, gender, and comorbid disorders.
c Model 3 controlled for age, gender, comorbid disorders, and the initial drug prescribed.

∗p<.05
∗∗p<.01

∗∗∗p<.001
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dummy variables were significant, the
model showed few changes to the es-
timated differences between the VA
and the private sector. For the 84-day
measure, when the analyses con-
trolled only for age and gender (mod-
el 1), patients were significantly more
likely to reach guideline-level care in
the VA system (odds ratio=1.145;
Table 3). Once model 3 controlled for
comorbid diagnoses and specific
pharmacologic agents, this odds ratio
was 1.11. As with the other models,
the 181-day measure showed that pa-
tients were not significantly more
likely to be treated in the VA system.

Finally, we assessed whether
switching from the initial antidepres-
sant to a new antidepressant was asso-
ciated with the 181-day quality indi-
cator. We found that these two vari-
ables were correlated at the individ-
ual level (rho=.125, p<.001). In these
data, we found that 29 percent of pa-
tients switched medications. Given
that 25 to 50 percent of patients are
not expected to respond to the initial
antidepressant, this overall rate
seems reasonable.

Discussion
This study compared the quality of
pharmacotherapy for major depres-
sion among patients in the VA and the
private sector. We found that VA pa-
tients were significantly more likely to
receive an antidepressant at guideline
levels. However, the difference be-
tween the two health care systems
was small—about 3 percentage
points. It was surprising that, given
two groups that differ substantially,
the quality results were so similar.
One potential explanation is that
pharmacotherapy adherence may be
determined by physician characteris-
tics rather than patient characteris-
tics. Patient characteristics that were
significantly associated with some of
the quality measures included being
older, being female, and having a co-
morbid mental disorder. Because an-
tidepressants are an important com-
ponent of treatment for major de-
pression, it was heartening to find
that many of the patients who were
given prescriptions for antidepres-
sants in fiscal year 2000 received
these prescriptions for the length of
time that the guidelines recommend.

Developers of treatment guidelines
recognize that actual practice may
differ from guidelines under special
clinical circumstances. Hence, an im-
portant component of quality evalua-
tion is to be able to benchmark quali-
ty measures across systems of care.
This study is the first that we are
aware of to assess the quality of phar-
macotherapy for depression in this
way. Few studies have compared
quality measures across health care
delivery systems. A previous study by
Leslie and Rosenheck (2) found that
differences between the VA and the
private sector in quality of inpatient

and outpatient care for patients with
schizophrenia were modest and that
these differences were likely attrib-
uted to the fact that VA patients are
generally more severely ill than pa-
tients in the private sector. Our re-
sults are similar to those of this earli-
er study in that there were small or no
differences in overall quality. Phar-
macotherapy appears to be less af-
fected by differences in patient char-
acteristics across service systems than
by measures of quality based on pat-
terns of service use.

The calculation of our measure dif-

fered in several notable ways from the
official HEDIS measure. For exam-
ple, we followed individuals only for
181 days, whereas HEDIS requires a
245-day follow-up. To identify new
episodes, we looked back eight weeks
for an antidepressant prescription,
whereas the HEDIS measures con-
sider a 13-week history. We consid-
ered only patients with a diagnosis of
major depression. In contrast, the
HEDIS measures allow for a wider
array of diagnoses. Finally, the
HEDIS measures excludes patients
with inpatient stays for psychiatric or
substance use disorders.

Demographic variables were signif-
icant predictors of adherence to treat-
ment recommendations. Younger pa-
tients and males were less likely to re-
ceive guideline-level treatment. Pa-
tients with a comorbid psychiatric dis-
order were more likely to adhere to
treatment recommendations. The ex-
ception was that patients with a co-
morbid substance use disorder were
significantly less likely to adhere to
treatment. Of course, comorbid dis-
orders may not be reliably measured
in administrative data, because some
providers may be less likely to record
certain diagnoses.

These data have several limitations.
Previous research suggests that many
individuals with depression are never
identified in a clinical setting (and
thus would not be included in our
study). In one national sample, only
81 percent of individuals with a prob-
able anxiety or depressive disorder
saw a primary care physician. Among
individuals with a probable disorder,
only 26 percent received an antide-
pressant or anxiolytic medication
(18). The accurate identification of
disorders is an aspect of quality that
could not be considered because of
the limitations of our data. If one sys-
tem is more likely to correctly identi-
fy individuals with major depression,
this selection may lead to a bias in our
measures.

Because we considered only the
ICD-9 codes 296.2 and 296.3, we may
have limited our analyses to individu-
als with the most severe symptoms.
Thus, although these health care sys-
tems may be providing high-quality
care for those with the most severe
symptoms, we cannot make state-
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ments about the care for the large
number of patients who were given a
diagnosis of other types of depres-
sion. It is also possible that patients
may have been given a diagnosis of
depression initially and later had their
diagnosis changed to another psychi-
atric diagnosis.

Another important consideration is
that we attempted to mimic HEDIS
measures to the extent these data
would allow, and it is possible that
some providers were aware of the
specific HEDIS measures and were
specifically targeting these criteria for
the period considered. This fact may
be particularly true of the Medstat
data, because these data come from a
private system that may be reporting
HEDIS measures. Unfortunately, we
do not have any specific information
on whether these plans were report-
ing HEDIS measures for the period
considered here. However, we do
know that for VA providers, during
this period, no specific initiatives
were in effect that suggest providers
were specifically targeting these
measures.

Other limitations include those re-
lating to the use of administrative
databases to measure quality. For ex-
ample, because of limitations of these
data and the complexity of identifying
high-quality care, we considered all
filled prescriptions to be taken and
we did not consider the dosage of the
antidepressant or the number of out-
patient mental health visits associated
with a new depression diagnosis.
These may be important components
of high-quality care that were over-
looked in this study.

Conclusions
This article presents a rare comparison
of the quality of pharmacologic care
for depression across public and pri-
vate service systems. Although it treats
a more socially disadvantaged popula-
tion, the VA performed about the
same as the private sector on the
measures examined here. More than
80 percent of patients who began anti-
depressant treatment achieved guide-
line-level acute-phase treatment in
both the private and the VA system. ♦
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