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Depression is the most com-
mon illness treated in psy-
chiatric practice, but rates of

response and remission outside clini-
cal trials have not been systematically
evaluated. Effectiveness studies
(where interventions are compared to
a limited or alternative treatment ap-
proach, such as usual care) of psychi-
atric treatment of depression are rare,
and while results are generalizable,
they may not truly reflect outcomes
seen in routine care because they are
often protocol driven.

The Sequenced Treatment Alterna-
tives to Relieve Depression (STAR∗D)
study excluded patients of psychia-
trists being treated for depression
who had failed an adequate antide-
pressant trial in their current episode
of depression (1). Simon and col-
leagues’ (2) prospective study of rou-
tine psychiatric treatment of depres-
sion included only patients who were
initiating antidepressant therapy. The
study noted that “we should empha-
size that we selected psychiatrists’ pa-
tients initiating antidepressant treat-
ment, excluding those referred after
unsuccessful primary care treatment.
A cross-sectional sample of psychia-
trists’ patients (rather than a cohort of
treatment initiators) would reflect the
accumulation of more severely ill pa-
tients via referral.”

The large majority of patients being
treated for depression in psychiatric
practice have failed at least one anti-
depressant trial in their current de-
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Objectives: This study determined rates of response and remission at 12
and 24 weeks among patients being treated by psychiatrists for depres-
sion on the basis of Patient Health Questionnaire–9 (PHQ-9) scores and
identified factors associated with response and remission. Methods: Adult
patients at 17 psychiatric practices participating in the National Depres-
sion Management Leadership Initiative completed the PHQ-9 at every
office visit for one year irrespective of severity or chronicity of symptoms
or adherence to treatment. Treating psychiatrists recorded the date when
formal self-management goals were documented. Patients with a diagno-
sis of depression and a PHQ-9 score ≥≥10 were included in the response
and remission analysis. Results are based on “last observation carried for-
ward” analysis. Results: Of the 1,763 patients with a depressive disorder,
960 had PHQ-9 scores ≥≥10 (mean±SD of 16.4±4.6) on their first study vis-
it, indicating moderate to severe depression. At 12 weeks, 41% of the 792
who returned for follow-up had responded to treatment, and by 24 weeks
45% had responded. Response was defined as a PHQ-9 score <10. Symp-
toms were in remission for 13% and 18% of patients at 12 and 24 weeks,
respectively. Severity of initial PHQ-9 score, weeks to first follow-up, and
documented self-management were the three factors that predicted re-
mission. Conclusions: Administering the PHQ-9 at each visit allowed psy-
chiatrists to determine rates of response and remission among patients,
but as anticipated, the rates were lower than those reported in trials of ef-
ficacy and effectiveness of psychiatric treatment of depression. (Psychi-
atric Services 62:929–935, 2011)



pressive episode (2,3). Therefore, it
may not be appropriate for psychia-
trists to view these effectiveness stud-
ies as a benchmark.

The availability of quick, valid, and
reliable patient-rated depression
severity instruments, such as the Pa-
tient Health Questionnaire–9 (PHQ-
9) and the Quick Inventory of De-
pressive Symptomatology (QIDS),
has, for the first time, made systemat-
ic monitoring of depression severity
more feasible in routine psychiatric
practice. The PHQ-9 and the QIDS
are as sensitive in detecting depres-
sion severity as clinician-rated scales
such as the Hamilton Depression
Rating Scale (HAM-D) and the
Montgomery Asberg Depression Rat-
ing Scale (MADRS) (4–8).

This study focused on patient-level
outcomes of the National Depression
Management Leadership Initiative
(NDMLI) (9). NDMLI is an obser-
vational study of usual psychiatric
care of patients with depressive dis-
orders with the addition of the PHQ-
9 for monitoring depression severity.
The PHQ-9 was selected because it is
a brief, psychometrically well-vali-
dated instrument that is easy to ad-
minister and that parallels DSM-IV
symptom criteria for depressive dis-
orders (4). Because of its sensitivity
to detect change in depression symp-
toms and severity over time
(4,10–12), the PHQ-9 can be used ef-
fectively to monitor response to
treatment. Psychiatrists participating
in NDMLI reported that PHQ-9
scores were helpful in 93% of patient
contacts; in 40% of those contacts,
one or more treatment changes were
made that were attributed to the
PHQ-9 score (9).

The goals of this analysis were to
longitudinally determine rates of re-
sponse and remission at 12 and 24
weeks using the PHQ-9 to measure
depression severity among a cross-
section of patients with moderate to
severe major depressive disorder,
dysthymia, or depression not other-
wise specified and to identify factors
associated with achieving response
and remission. We hypothesized that
response and remission rates would
be midway between those reported in
efficacy trials and in the few naturalis-
tic community studies.

Methods
The NDMLI is a collaborative effort
of the American Academy of Family
Physicians, the American College of
Physicians, and the American Psy-
chiatric Institute for Research and
Education (APIRE). This report fo-
cuses on data obtained in psychiatric
settings.

Participants
At the outset of the study 19 psychi-
atric practices were recruited nation-
ally to participate in NDMLI, includ-
ing six group multispecialty practices,
six group mental health specialty
practices, four departmental prac-
tices that were part of a larger system
of care, one outpatient public clinic,
and two solo private practitioners
with minimal office assistance, repre-
senting a variety of organizational
structures. Two practices dropped out
because they were unable to fulfill
data collection requirements of the
project.

Of the 17 psychiatrists who partici-
pated in the study, 13 (76%) were
men with a mean±SD age of 53±11
(range 36–73 years) and an average
number of years in practice of 27±12
(range seven to 48 years). The study
participants were more likely to be
male, to be slightly younger, and to
have had fewer years of practice
compared with U.S. psychiatrists
overall, of whom 65% are male with
an average age of 57±12 years and an
average time in practice of 29±13
years, according to data from the
American Medical Association Physi-
cian Masterfile.

The NDLMI intervention
Psychiatrists participating in NDMLI
attended a series of three learning ses-
sions spread over a one-year period.
The sessions, modeled after the Insti-
tute for Health Care Improvement
Breakthrough Series (13), reviewed
principles of chronic illness care. The
primary focus was to routinize use of
the PHQ-9 to facilitate monitoring of
depression severity at each visit. The
implementation of a registry for track-
ing and providing proactive follow-up
of patients with depression and the
systematic planning and documenta-
tion of self-management were also
discussed (14,15). A more detailed de-

scription of the intervention can be
found elsewhere (9).

Data collection
The longitudinal observational psy-
chiatrist-reported patient-level data
were collected between March 2005
and April 2006. Project psychiatrists
were asked to include all patients at
their selected outpatient practice
sites who were 18 years or older and
who had received a primary or sec-
ondary diagnosis of depressive disor-
ders (excluding bipolar disorder,
schizophrenia, and other psychotic
disorders). Consistent with a popula-
tion-based approach to treatment,
new as well as existing patients with
either single-episode or recurrent
depression treated by project psychi-
atrists during the 12-month course
of the project were asked to com-
plete the PHQ-9 at each visit, irre-
spective of the severity or chronicity
of their depressive symptoms or ad-
herence to treatment. Thus, PHQ-9
data on a cross-section of patients
seen in typical psychiatric settings
were captured.

The patient’s initial PHQ-9 score
reflected the first administration of
the PHQ-9 by the project psychiatrist
at any point during the patient’s con-
tinuum of care. Hence, the length of
time patients were tracked and treat-
ed varied during the project. It is also
important to note that no treatment
algorithms or fixed visit schedules
were required, nor was there any spe-
cific requirement introduced to uti-
lize guided measurement-based care,
as recommended by STAR∗D.

Following each encounter with a
patient, the project psychiatrist com-
pleted the depression monitoring
flow sheet, which recorded the pa-
tient’s gender, age, primary and sec-
ondary diagnoses, the date the pa-
tient’s self-management goals were
formally documented, and the pa-
tient’s overall PHQ-9 score for that
encounter. In addition, the psychia-
trist noted the utility of the PHQ-9 in
clinical decision making and specified
type of treatment changes prescribed
during the visit on the basis of infor-
mation obtained from the PHQ-9.
The deidentified patient flow sheets
were forwarded to APIRE by project
practices on a monthly basis.
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Analytic methods
All data analyses as well as basic fre-
quencies reported here were per-
formed using SAS. The “last observa-
tion carried forward” (LOCF) ap-
proach was used to explore rates of
response and remission for intent-to-
treat analyses. For example, patients
with any follow-up PHQ-9 that was
completed within 12 weeks of the ini-
tial study visit were included in 12-
week follow-up analyses. Subse-
quently, the closest follow-up visit to
the 12-week time point and its corre-
sponding PHQ-9 score were used in
the LOCF analyses (timing of the vis-
its could range from less than one
week to 12 weeks after the initial vis-
it). Similarly, for the 24-week analysis,
the LOCF ranged between less than
one week to 24 weeks. The post hoc
logistic regression analyses were per-
formed using SUDAAN. The model
included potential confounders and
variables considered predictors of
response and remission, which are
described below.

Measures
Outcome variable. Response was de-
fined in two ways: a PHQ-9 score <10
or 50% improvement in the PHQ-9
score. Remission was defined as a
PHQ-9 score <5. Clinically meaning-
ful thresholds for levels of depression
severity for the PHQ-9 include 0–4,
none; 5–9, mild; 10–14, moderate;
15–19, moderately severe; and 20–27,
severe (4). Unless otherwise speci-
fied, only patients with an initial

PHQ-9 score ≥10 (clinically signifi-
cant depression) were included. To
reflect the routine clinical practice
setting, patients received a clinical
confirmation of a depressive disorder
(major depressive disorder, dys-
thymia, or depression not otherwise
specified) by the study psychiatrists.

Covariates. Because new as well as
existing patients with either single-
episode or recurrent depression were
included, length of time in treatment
varied across patients tracked in the
project. Consequently the initial
PHQ-9 score reflected the first admin-
istration of the PHQ-9 by the project
psychiatrists at any point during pa-
tients’ continuum of care. Weeks to
first follow-up enumerated the num-
ber of weeks after the initial PHQ-9,
when a second PHQ-9 was adminis-
tered. Number of visits enumerated
total number of visits from initial ad-
ministration of the PHQ-9 during the
designated time frame. Number of
weeks to first follow-up and number of
visits up to the designated time point
were included in logistic regression
analyses as a continuous variable.

Last, for analyses, self-manage-
ment was considered present if a
date for self-management goal docu-
mentation was entered; otherwise,
absence of any recorded date indicat-
ed documentation of self-manage-
ment goals did not occur (14,15). On
the basis of clinical diagnosis, psychi-
atrists recorded the presence or ab-
sence of any co-occurring psychiatric
disorders. Patients’ age was included

in logistic regression analyses as a
continuous variable.

Institutional review board
Based on the decision of APIRE Insti-
tutional Review Board (IRB) and
IRBs of participating practices, lead
psychiatrists and their project colead-
ers were required to sign informed
consent. The deidentified patient-lev-
el data reported by the psychiatrists on
the flow sheets, however, were ex-
empt; practices were not required to
obtain patients’ informed consent.

Results
Patient demographic and 
clinical characteristics
A total of 17 practices provided pa-
tient-level data during the 12-month
course of the project. By the conclu-
sion of the study, project psychiatrists
provided data on 6,363 clinical con-
tacts for 1,763 outpatients with a diag-
nosis of depressive disorder. Approxi-
mately 42% (N=740) of patients were
diagnosed as having one or more co-
occurring psychiatric conditions.

Initial PHQ-9 scores were≥10 for
960 patients and <10 for the other
803 patients. The mean score for first
administration for those with initial
PHQ-9 scores ≥10 was 16.4±4.6,
compared with 4.8±2.9 for those with
an initial PHQ-9 score <10.

Patient tracking as a routine 
part of psychiatric care
Of the 960 patients with an initial
PHQ-9 score ≥10, 792 (82.5%) had
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Visits to psychiatrists and number of weeks to first follow-up among 1,377 patients being treated for depression who had at
least one follow-up visit, by baseline score on the Patient Health Questionnaire–9 (PHQ-9)a

Visits per month Weeks to first follow-up visit

Quartile Quartile
Baseline N N 
PHQ-9 score patients M SD Range 25% 50% 75% patients M SD Range 25% 50% 75%

≥15 473 1.3b 1.2 .2–10.1 .6 .9 1.4 473 7.0c 6.4 <1 to 44 3 4 8
≥10 791 1.2d 1.1 .2–10.1 .6 .9 1.3 791 7.3e 6.6 <1 to 44 3 5 9
<10 586 .9 .8 .2–7.6 .5 .6 1.0 586 11.0 8.6 <1 to 48 4 9 16

a Possible scores on the PHQ-9, a self-report instrument, range from 0 to 27; scores lower than 10 indicate no depression or depression of mild severi-
ty; scores of 10 to 14, depression of moderate severity; and scores of 15 and higher, depression that is moderately severe to severe. Patients with scores
≥15 are a subset of patients with scores ≥10.

b t =5.90, df=798, p<.001, for comparison with patients with PHQ-9 scores <10
c t=10.40, df = 1,051, p<.001, for comparison with patients with PHQ-9 scores <10
d t=–5.88, df=1,371, p<.001, for comparison with patients with PHQ-9 scores <10
e t=9.71, df=1,064, p<.001, for comparison with patients with PHQ-9 scores <10



one or more follow-up visits. Patients
with one or more visits were tracked
during the project for an average of
5.8±3.2 months (range >0 to 12
months). Table 1 shows the mean
number of visits per month and mean
number of weeks to first follow-up for
patients with one or more follow-up
visits on the basis of severity of de-
pression symptoms.

Response and remission rates
Table 2 presents LOCF response and
remission rates at 12 and 24 weeks
among patients with initial PHQ-9
scores ≥10 and among a cohort of
372 patients with initial PHQ-9
scores ≥10 for whom both 12-week
and 24-week visits had been report-

ed. Higher rates of response and re-
mission were observed at 24 weeks
than at 12 weeks for patients in the
cohort.

Predictors of response 
and remission
Results from post hoc multiple logis-
tic regression analyses of predictors of
response and remission among pa-
tients with initial PHQ-9 scores ≥10
are presented in Table 3. Each analy-
sis accounted for nesting of patient
data within each practice site. The
number of weeks to first follow-up
was significantly and independently
associated with response at 12 weeks,
even after statistical adjustment for
the other covariates; for every de-

crease in number of weeks to follow-
up the odds of response and remis-
sion increased by about 9%. In addi-
tion to weeks to first follow-up, docu-
mentation of self-management also
demonstrated significant and inde-
pendent association with response for
the 24-week analysis.

Predictors of remission at 24 weeks
included severity of initial PHQ-9
score, weeks to first follow-up, and
documentation of self-management.
These factors were independently and
significantly associated with remission,
even after statistical adjustment for
other covariates in the model. Only
severity of initial PHQ-9 score demon-
strated a statistically significant associ-
ation with patients’ achieving remis-
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Response and remission rates of patients with baseline Patient Health Questionnaire–9 (PHQ-9) scores ≥10 at 12- and 
24-week follow-up and for a cohort of patients with both 12- and 24-week follow-up visitsa

All patients Cohort

12 weeks (N=624) 24 weeks (N=666) 12 weeks (N=372) 24 weeks (N=372)

Variable N % Range (%) N % Range (%) N % Range (%) N % Range (%)

Response
50% improvement

in PHQ-9 score 192 31 8–55 238 36 8–68 107 29 0–62 156 42 0–68
PHQ-9 score <10 254 41 13–73 297 45 13–72 139 37 0–75 171 46 0–75

Remission: PHQ-9 
score <5 82 13 0–32 120 18 0–43 44 12 0–35 81 22 0–42

a Possible PHQ-9 scores range from 0 to 27; scores lower than 10 indicate no depression or depression of mild severity; scores of 10 to 14, depression
of moderate severity; and scores of 15 and higher, depression that is moderately severe to severe.

TTaabbllee  33

Predictors of response and remission among patients with baseline Patient Health Questionnaire–9 (PHQ-9) scores ≥10 at
12- and 24-week follow-upa

Response Remission

12 weeks (N=624) 24 weeks (N=666) 12 weeks (N=624) 24 weeks (N=666)

Predictor OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Initial PHQ-9 score .99 .96–1.03 1.01 .97–1.05 .91∗∗ .85–.96 .91∗∗∗ .87–.96
Weeks to first follow-up .91∗ .84–0.98 .91∗∗∗ .88–.95 .90 .80–1.02 .92∗∗ .87–.96
Documented self-management

(reference: none) 1.12 .77–1.63 1.60∗ 1.11–2.30 1.64 .95–2.81 1.77∗ 1.11–2.82
Number of visits 1.05 .88–1.24 1.00 .90–1.10 .99 .78–1.25 .99 .87–1.12
Comorbidity (reference: no) .72 .50–1.05 .79 .56–1.11 .84 .50–1.42 1.01 .66–1.55
Age 1.00 .99–1.01 1.00 .99–1.01 1.00 .98–1.01 1.00 .99–1.02

a Possible PHQ-9 scores range from 0 to 27; with higher scores indicating higher severity of depression. Response was defined as a 50% reduction in
PHQ-9 score, and remission was defined as a score <5.
∗p<.05

∗∗p<.01
∗∗∗p<.001



sion at the 12-week follow-up. Al-
though not statistically significant, the
direction and magnitude of associa-
tions of the covariates for weeks to first
follow-up and documentation of self-
management with remission at 12
weeks appeared comparable to results
observed at 24 weeks.

Discussion
This study of 17 psychiatric practices
in routine care of a large cohort of pa-
tients diagnosed as having moderate
to severe depressive disorder pro-
vides a benchmark for outcomes like-
ly to be seen in psychiatric care out-
patient settings in the United States.
Between 31% and 41% of patients
were responders by 12 weeks, and
13% were in remission. By 24 weeks,
between 36% and 45% of patients
were responders, and 18% were in
remission. The results reflect the
rather modest frequency of follow-up
visits even among patients presenting
with PHQ-9 scores ≥10. Notably,
longer time to first follow-up visit
predicted poorer outcomes. Finally,
documentation by clinicians of self-
management by the patient was a
very positive predictor of outcome.

The outcomes from this study can
be compared to those seen in depres-
sion efficacy and effectiveness stud-
ies. Efficacy studies generally demon-
strate better outcomes than effective-
ness studies, but results from both are
usually better than real-world out-
comes. Depression efficacy trials re-
ported response and remission rates
of approximately 63% and 47%, re-
spectively (16). Efficacy studies typi-
cally include a placebo or inactive
control group and have strict inclu-
sion and exclusion criteria and usual-
ly exclude many depressed patients
treated by psychiatrists.

Depression effectiveness studies
such as STAR∗D are more generaliz-
able than the efficacy studies, but
they differ from typical psychiatric
care by requiring patients’ informed
consent and involving study coordina-
tors, specific treatment algorithms,
and frequent follow-up visits. Even
with this rigorous approach, only 47%
of STAR∗D participants responded to
and 33% reached remission upon
their first trial of antidepressant treat-
ment. Therefore, it is not surprising

that the rates of response and remis-
sion in this study were lower than
those seen in STAR∗D, which includ-
ed the full measurement-based care
package (17,18), including the meas-
urement of symptoms, side effects,
and adherence coupled with clinical
decision making at critical decision
points.

A major strength of this study is the
generalizability of the population and
practice settings to routine care set-
tings that are not typically a venue for
research. Because there has been a
major emphasis on the use of meas-
urement-based care for depression
through the findings from large prac-
tical clinical trials, the use of the
PHQ-9 by NDMLI project psychia-
trists to track outcomes and support
treatment changes when response
and remission goals were less than
desired is a step in the right direction.
It is important to note that although
principles of chronic illness care were
reviewed during NDMLI learning
sessions (9), the only change consis-
tently implemented by participating
practices was the routine use of the
PHQ-9.

A number of large practical effec-
tiveness trials, such as the Texas
Medication Algorithm Project
(TMAP), STAR∗D, and Improving
Mood-Promoting Access to Collabo-
rative Treatment (IMPACT), provide
some indication of expected rates of
response and remission in routine
practice, but all previous studies of
routine psychiatric treatment of de-
pression derived from a very small
sample of patients from any given
practice or the physicians’ caseloads
(18–20). Our study, on the other
hand, conducted in routine practice,
included a large number of patients
with depression from psychiatrists’
caseloads, making it more generaliz-
able. If we had randomized patients
to specific interventions, which is
necessary in both efficacy and effec-
tiveness studies, we would have lost
the ability to assess outcomes in gen-
eral psychiatric practice.

Wisniewski and others (21) found
that STAR∗D patients who did not
meet typical inclusion and exclusion
criteria for efficacy trials had lower
rates of response and remission.
NDMLI included patients who

would not have been eligible for effi-
cacy trials or even STAR∗D, which
may explain the low response and re-
mission rates reported here.

This study has limitations. The low
frequency of visits and the lack of a
treatment algorithm and side effect
monitoring in NDMLI may have de-
layed treatment response and remis-
sion, compared with clinical trials.
However, because of its limitations,
the study may represent the current
state of psychiatric treatment of de-
pression in the real world.

The outcomes reported here may
be even better than usual because of
the use of monitoring with the PHQ-
9 and self-management strategies.
Depression severity is not usually
quantitatively monitored in psychi-
atric practice, and project psychia-
trists reported that the results of the
PHQ-9 frequently led the participat-
ing psychiatrists to change treatment
(9). The treatment adjustments re-
ported most frequently included
changing medication dose, adding an-
other medication, and starting or in-
creasing therapy. All these adjust-
ments could have increased rates of
remission. Also, the participating psy-
chiatric practices may have been
more motivated than an average psy-
chiatric practice to focus on depres-
sion treatment.

Another limitation of the project is
the lack of data to differentiate pa-
tients on the basis of whether they
were experiencing a new episode of
depression or had chronic depression
with a long history of treatment. If
most patients were among the latter
group, the low remission rates report-
ed here would be consistent with the
very low remission rates among pa-
tients on the third and fourth trials of
medication in the STAR∗D study (22).

To better understand how to im-
prove response and remission rates,
project psychiatrists suggested identi-
fying predictors of response and re-
mission. The post hoc regression
analysis found that the severity of ini-
tial PHQ-9 score, weeks to first fol-
low-up, and documented self-man-
agement were the three factors that
predicted remission. Baseline severi-
ty of depression has been noted to
predict resistance to depression treat-
ment in other studies (23,24). The
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underrecognition of depression co-
morbidity in routine practice may
have lessened the power to detect the
impact of comorbidity in this study
(25). The role of self-management
documentation in predicting re-
sponse and remission was not antici-
pated but perhaps not surprising in
light of research showing that self-
management improved outcomes in
other chronic illnesses (26). Empow-
ering depressed patients to become
more active in their own care may be
even more important than in other
chronic illnesses, given that hopeless-
ness is often a prominent symptom of
depression.

A limitation of the regression analy-
sis is the lack of information about
current treatments patients were re-
ceiving. This is a potentially impor-
tant factor to account for since treat-
ment approaches are targeted to
achieve response and remission.
However, previous findings suggest
that nearly 95% of patients with ma-
jor depression (that is not in remis-
sion) treated by psychiatrists receive
at least psychopharmacologic treat-
ment and that the remainder receive
psychotherapy (27). Therefore, it is
safe to assume that close to 100% of
patients in this study, all of whom
were being treated by psychiatrists,
received some form of treatment for
depression.

Conclusions
Administering the PHQ-9 at every
visit allowed participating psychia-
trists to determine rates of response
and remission in their practices. Be-
cause most sites had not routinely
monitored depression severity before
this project, use of the PHQ-9 provid-
ed new information and led to discus-
sions about ways to improve out-
comes, including the feasibility of im-
plementing other elements of meas-
urement-based care that were de-
scribed in the STAR∗D study.

This is the first large study to assess
depression response and remission
rates in typical psychiatric practices
and can act as a source of comparison
for future studies. Its findings need to
be confirmed in future naturalistic
studies of depression treatment that
can assess outcomes routinely. Stud-
ies that randomly assign patients to

psychiatric care with self-manage-
ment or to usual psychiatric care are
also needed to determine whether
the improved odds of response and
remission seen in the regression
analyses are valid. Prospective re-
search on the impact of time to psy-
chiatric follow-up on depression re-
sponse and remission is also indicat-
ed. Finally, research is needed to
compare the impact of routine meas-
urement of depression severity versus
usual care or to examine whether
practice patterns differ for acute or
chronic episodes of depression when
measurement is used.
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ward, so that the figure or figures tell the story. The text should follow the stan-
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and data set, description of the results, and comments on the implications or
meanings of the findings. 
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words of text with one or two figures. Because of space constraints, submissions
with multiple authors are discouraged; submissions with more than four authors
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