IMPROVING PATIENT CARE

Annals of Internal Medicine

The Effect of Adherence to Practice Guidelines on Depression

Outcomes

Kimberly A. Hepner, PhD; Melissa Rowe, PhD; Kathryn Rost, PhD; Scot C. Hickey, MA; Cathy D. Sherbourne, PhD; Daniel E. Ford, MD;

Lisa S. Meredith, PhD; and Lisa V. Rubenstein, MD, MSPH

Background: Few studies have assessed clinician adherence to de-
pression practice guidelines and the relationship between clinician
adherence and depression outcomes.

Objective: To estimate how frequently specific guideline recom-
mendations are followed and to assess whether following guideline
recommendations is linked to improved depression outcomes.

Design: Observational analysis of data collected from 1996 to
1998 in 3 randomized clinical trials.

Setting: 45 primary care practices in 13 U.S. states.
Patients: 1131 primary care patients with depression.

Measurements: Expert panel methods were used to develop a
patient survey-based index that measured adherence to clinical
practice guidelines on depression. Rates of adherence to the 20
indicators that form the index were evaluated. Multivariable regres-
sion that controlled for case mix was used to assess how index
scores predicted continuous and dichotomous depression measures
at 12, 18, and 24 months.

Results: Quality of care was high (clinician adherence =79%) for
6 indicators, including primary care clinician detection of depression.

Quiality of care was low (adherence, 20% to 38%) for 8 indicators,
including management of suicide risk (3 indicators), alcohol abuse
(2 indicators), and elderly patients; assessment of symptoms and
history of depression; and treatment adjustment for patients who
did not respond to initial treatment. Greater adherence to practice
guidelines significantly predicted fewer depressive symptoms on
continuous measures (P < 0.001 for 12 months, P < 0.01 for 18
months, and P < 0.001 for 24 months) and dichotomous measures
(P < 0.05 for 18 and 24 months).

Limitations: Data are based on patient self-report. Possible changes
in practice since 1998 may limit the generalizability of the findings.

Conclusions: Adherence to guidelines was high for one third of the
recommendations that were measured but was very low for nearly
half of the measures, pointing to specific needs for quality improve-
ment. Guideline-concordant depression care appears to be linked to
improved outcomes in primary care patients with depression.
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Depression practice guidelines for primary care repre-
sent expert consensus, based on systematic review of
several randomized clinical trials and other relevant litera-
ture, on how depression should be diagnosed and treated.
Guidelines provide guidance for depression assessment, re-
ferral to mental health specialists, and follow-up in primary
care (1-3). Numerous studies document low rates of ad-
herence to guideline recommendations on antidepressant
use or psychotherapy (4—6) and less-than-optimal out-
comes in usual care (7). Far fewer studies have assessed
adherence to the broader set of recommendations on addi-
tional aspects of care ranging from detection of depression
symptoms to treatment discontinuation. National efforts
to improve care (8) rely substantially on 1 or 2 guideline
recommendations (for example, completion of a short-
term care course of antidepressant medication). Knowing
the strengths and gaps in care for primary care patients
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with depression could provide a stronger basis for quality
improvement.

We sought to determine whether adherence to the
broader set of depression guideline recommendations im-
proves depression outcomes and, if so, to identify which
guideline recommendations are most and least likely to be
followed. To achieve these aims, we used expert panel
methods to develop 20 guideline-based quality indicators
for depression care (9, 10). We applied the indicators to
secondary data from surveys of 1131 representative de-
pressed patients from 45 diverse and geographically dis-
persed primary care practices. We analyzed the link be-
tween performance on our measure and depression
outcomes at 12, 18, and 24 months and assessed the level
of performance on each of our indicators to identify which
aspects of depression care were most and least in need of
improvement.

METHODS

We performed secondary analysis of data collected
through the Quality Improvement for Depression (QID)
collaboration (11) between 1996 and 1998. The 4 studies
in this collaboration used cluster randomized designs to
evaluate encouragement strategies for implementing Agency
for Healthcare Research and Quality guidelines for depres-
sion (1-3) in primary care. One QID study used self-
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administered surveys (12), which had some questions that
were worded differently from questions in the other 3 stud-
ies. We included only the 3 QID studies that used virtually
identical telephone-administered surveys. Among these 3
studies, only 1 showed statistically significant improvement
in depression-specific outcomes (13, 14). In the QID stud-
ies, experimental-group clinician leaders were given training,
materials, and protocols to encourage them to provide col-
laborative care for depression-based quality improvement
(Figure). Additional details on the encouragement approach
used by each study are published elsewhere (11-14). For our
observational analyses, we combined the usual care and
experimental groups. The study was approved by the insti-
tutional review board at each study site.

Setting

Patients and clinicians were recruited from 45 primary
care practices within 4 health care organizations in 13
states. Organizations included a multistate family practice
network (11), 2 staff-model managed care organizations
(Kaiser Permanente and Veterans Affairs [14]), and a net-
work model managed care organization whose patients
were cared for in private practices throughout Maryland

(11, 15).

Sample

Researchers consecutively approached patients visiting
participating practices to identify those with symptoms of
depression on a brief self-report depression screening in-
scrument derived from the World Health Organization
Composite International Diagnostic Interview (CIDI)
(16). Telephone interviewers used the full CIDI for Affec-
tive Disorders to assess consenting patients who tested pos-
itive on the CIDI screening instrument. We included 1019
patients who were positive for a major depressive disorder
or dysthymia on the CIDI and 112 patients who were
negative despite reporting at least 5 of 9 depression criteria
(17) at recruitment (18). In the QID studies, follow-up
surveys were completed by 85% of the enrolled patients at
12 months, 77% at 18 months, and 78% at 24 months.

Measures

We measured the process of care, case mix (based on
prognosis), and outcomes for depression (Figure). Process-
of-care measures included 139 self-report items (19). Case-
mix measures (20) included 70 items used to create 5 scales
(baseline severity of depression on the modified Center for
Epidemiologic Studies—Depression [CES-D] scale, severity
of physical symptoms common among people with depres-
sion, social support, number of depression symptoms last-
ing =2 years, and appropriate antidepressant use during
=3 months in the past 6 months) that formed the basis for
a validated depression prognostic index (DPI) (14, 21, 22).
Higher DPI scores indicate worse prognosis.

Outcome measures included depression symptoms
(continuous) and persistent depression (dichotomous) at
12, 18, and 24 months after baseline (the date of study
enrollment). We measured depression symptoms by using
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Context

Do clinicians who follow depression practice guidelines
have better patient outcomes?

Contribution

This observational study from 45 primary care practices
found that clinicians adhered well to only one third of the
guideline recommendations for depression. Most clinicians
initially recognized and treated depression; however, they
often did not address suicide risk, assess alcohol use, ad-
just treatment appropriately, or follow through on long-
term treatment plans. Better clinician adherence to recom-
mendations was associated with a lower probability of
persistent depressive symptoms among patients.

Caution

Data on depression-related care were based on patients'
self-report.

Implication

Clinicians should try harder to deliver guideline-concordant
depression care.

—The Editors

a modified version of the CES-D scale (23, 24) that more
closely approximates criteria from the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition; lower
scores on the modified CES-D scale reflect fewer depres-
sion symptoms (range, 0 to 100). We measured the pres-
ence or absence of persistent depression by using a previ-
ously validated measure (25) that approximates current
major depression. We defined “persistent depression” as
scores that fell in the depressed range (according to previ-
ously established cutoff values) on each of 3 measures: the
modified CES-D scale (score =20, equivalent to =16 on
the original CES-D), the mental health composite score of
the Short Form-12 (26) (score =1 SD below the general
population mean of 50), and stem items from the CIDI
screening instrument that identifies current “probable de-
pression” (16). Unlike the CIDI structured diagnosis in-
scrument, the CIDI screening instrument requires the pres-
ence of depressed mood and anhedonia in the past month.
Because patients must score in the depressed range on all 3
measures according to standard depression cutoffs (the
measures map closely to diagnostic criteria from the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth
Edition) and major symptoms must be current, the patients
identified by the composite measure for persistent depres-
sion are substantially and currently impaired.

Development of the Depression Quality Index

We developed preliminary quality review criteria based
on Agency for Healthcare Research and Quality guidelines
(1-3) and refined them through an expert panel process.
We translated quality review criteria into scored, survey-
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Figure. Quasi-experimental design of studies in the Quality Improvement for Depression collaboration.
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based quality indicators, without testing any indicators
against outcome until the index was complete. We vali-
dated the index by evaluating the relationship between
quality scores and depression outcomes, adjusting for case
mix.

We developed clinical algorithms for identifying stan-
dard, above-standard, or below-standard care relative to
guideline statements. In standard care, a care process
would be likely to ensure good to excellent outcomes for
most patients, whereas below-standard care would lead to
poor outcomes among some patients and above-standard
care would have a high likelihood of leading to optimal
outcomes.

We then submitted preliminary quality review criteria
to an independent group of depression care experts (5 pri-
mary care practitioners and 2 mental health specialists)
from the MacArthur Foundation Initiative on Depression
and Primary Care, using a modified Delphi process (27).
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Seven experts participated in 3 rounds of review and revi-
sion of the criteria and 1 final round of review to assess
consensus on the final measure. The consensus process re-
sulted in 20 quality review criteria (19). A strength of these
criteria is that they account for the complexity of care de-
cisions made over time on the basis of response to treat-
ment.

We translated the final quality review criteria into
measurable quality indicators based on survey variables.
Each indicator identifies a patient population (for example,
patients with persistent symptoms at 6 months) to which a
care process or processes identified by the quality review
criterion applies (for example, the patient should be seen
by a mental health specialist). Scoring further divides the
indicator into standard, above-standard, or below-standard
care subsets on the basis of additional conditions specified
in the quality review criterion (for example, per our panel’s
recommendations, care is below standard for suicide assess-
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ment only when the patient came for a scheduled visit with
no new medical problems). Each indicator generates a raw
score of —9 to 9, with standard care as zero.

Statistical Analysis

We used weighting and multiple imputation to ac-
count for difficult-to-survey subpopulations (such as ethnic
minority groups). Weighting accounted for the probability
of enrollment and attrition at each step, beginning with
data on patients approached for screening. Multiple hot-
deck imputation used for missing values for most items
produced the 5 randomly imputed data sets that we used in
the analyses (28). Item-level missing data were low (<10%
for any item), and in previous analyses (29), the 5 data sets
produced similar results. We adjusted SEs for uncertainty
due to imputation (30). We used the sandwich estimator,
also known as the robust variance estimator (31, 32), to
adjust SEs for hierarchical sampling with clustering of pa-
tients in practices (31) in all regression analyses. We as-
sessed the percent adherence to each indicator by identify-
ing the population or subpopulation to which the overall
indicator applied and the number of patients who received
the care assessed by the indicator.

To create an overall depression quality index (DQI),
we averaged scores across the 20 indicators. We first stan-
dardized indicator scores by creating a z score; indicators
thus had equal weight when averaged. We used multivari-
able regression to assess whether higher DQI scores were
statistically significantly associated with better depression
outcomes at 12, 18, and 24 months. Regressions included
only the DQI score and our case-mix adjustor (the DPI) as
independent variables; the DPI reflects and replaces usual
depression case-mix adjustors (14, 21, 29). We used linear
regression to predict the continuous outcome measure and
logistic regression to predict the dichotomous outcome
measure. A P value less than 0.05 was considered signifi-
cant.

We evaluated whether the relationship between the
DQI and outcomes was stable relative to patient severity of
illness by dividing our sample into baseline prognosis ter-
tiles (DPI) and quality tertiles (DQI). We then calculated
mean modified CES-D scale scores and the predicted prob-
ability of persistent depression (by using coefficients from
the logistic regression analyses described above) at 12, 18,
and 24 months for each set of prognostic and quality ter-
tiles. We also estimated the relative risk for persistent de-
pression at 12, 18, and 24 months among patients who
received low-quality care compared with all other patients,
adjusting for baseline depression prognosis by using the
DPI.

Our analyses were observational but were based on
data from randomized (intervention versus usual care)
quality improvement experiments. We used hierarchical re-
gression that first included the DPI and the DQI, followed
by the patient’s intervention group status, to test whether
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the DQI accounted for changes in quality induced by the
study interventions.

Role of the Funding Sources

This research was funded by the National Institute of
Mental Health, Agency for Healthcare Research and Qual-
ity, the John D. and Catherine T. MacArthur Foundation,
and Veterans Affairs Health Services Research & Develop-
ment Service Center of Excellence for the Study of Health-
care Provider Behavior. The funding sources had no role in
the design, analysis, or interpretation of the study or in the
decision to submit the manuscript for publication.

REsuLTS

Table 1 shows baseline characteristics of the study
sample. About one third of the sample was male (29%),
belonged to a minority group (28%), or was unemployed
(36%). Few patients had less than high school education
(13%) or were older than 65 years (7%).

Table 2 shows the characteristics of the clinicians and
practices that provided care to these patients. Practices
were diverse in size, financing, and ethnicity mix, ranging
from small private or mixed-payer practices (55% of pa-
tients) to large managed care clinics (45% of patients).

Table 3 shows the proportion of patients whose care
met the standard set by each of the 20 DQI indicators.
Adherence ranged from 100% (for basic patient education)
to 23% (for primary care clinician assessment of alcohol
use or abuse). In general, primary care clinicians did well
(guideline adherence >70%) in recognizing and monitor-
ing depression over the succeeding months, both in terms

Table 1. Patient Characteristics*

Characteristic Data
Mean age (SD), y 45 (13.49)
Sex, n (%)

Male 326 (29)

Female 805 (71)
Race, n (%)

African American 125 (11)

White 809 (72)

Hispanic 97 (9)

Other 100 (9)
Age >65Y,n (%) 82 (7)
Married, n (%) 484 (43)
Employed, n (%) 670 (59)
Education less than high school, n (%) 144 (13)

Depression diagnoses, n (%)
Dysthymia alone 6 (1)

Depression with dysthymia 172 (15)

Depression without dysthymia 841 (74)

Subthreshold depression 112 (10)
Received care at an enhanced-care site, n (%) 656 (58)
Mean modified CES-D scale score (SD)t

At baseline 51 (21.37)

At 6 months 40 (25.53)

* Based on 1131 patients. Missing data were estimated by using multiple impu-
tation. CES-D = Center for Epidemiologic Studies—Depression.

T Score ranges from 0 to 100, with scores >20 indicating a high likelihood of
major depression (higher scores indicate more distress).
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Table 2. Practice and Clinician Characteristics

Characteristic Data
Health care organizations, n 4
Participating practices, n 45
Participating primary care providers, n 124
Clinician sex, n (%)

Female 55 (44)

Male 66 (53)

Missing 3(2)
Clinician race, n (%)

Nonwhite 32 (26)

White 87 (70)

Missing 5(4)
Clinician specialty, n (%)

General/family practice 35 (28)

Internal medicine 89 (72)
Completed any continuing education for 87 (70)

depression in the past 3 years, n (%)

of visits and of discussing depression with patients. Treat-
ments, when initiated, usually matched patient needs and
preferences. Clinicians (either psychiatrists or primary care
clinicians) followed most depressed patients at least twice
in 6 months and followed patients in whom antidepressant
therapy was newly started at least 3 times in 6 months.
Clinicians appropriately started antidepressant therapy or
psychotherapy in patients with anxiety or panic, and most
clinicians did not start long-term benzodiazepine therapy.

Primary care clinicians did less well (guideline adher-
ence, 45% to 59%) in following through on treatment
over time. Less than half of patients (46%) completed min-
imum treatment with antidepressants (=2 months) or psy-
chotherapy (=4 visits); the rate was only slightly higher
(51%) when we considered only patients who were ame-
nable to receiving treatment. After patients completed
treatment successfully, with resolution of symptoms, clini-
cians often failed to discuss depression during the succeed-
ing 6 months (adherence, 59%). Patients who were not
treated often were not monitored closely (adherence,
53%), and clinicians often did not try discontinuing anti-
depressant therapy in patients with no history of depres-
sion whose depression had resolved (adherence, 45%). Psy-
chotherapy, when received, typically did not include even
minimal elements of cognitive-behavioral therapy (adher-
ence, 55%).

The lowest quality of care (adherence, 23% to 38%)
occurred in adjustment of treatment in patients who did
not respond over the first 6 months and management of
suicidality, comorbid conditions, and depression in elderly
persons. Most patients who remained depressed at 6
months did not have their treatment adjusted (adherence,
38%). Most elderly persons (age >64 years) did not com-
plete a minimal course of appropriate treatment (adher-
ence, 26%).

All 3 indicators for suicidality management fell into
the lowest quality category. Suicidality usually was not as-
sessed (adherence, 24%), was not treated with appropriate
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medications or psychotherapy (adherence, 26%), and did
not result in mental health specialist consultation (adher-
ence, 36%). Of 144 patients with a previous suicide at-
tempt or some indication of a suicide plan, only 51 (35%)
saw any mental health specialist over the succeeding 6
months. Clinicians also usually did not assess alcohol use
(23%), and patients with panic episodes or alcohol abuse
who remained depressed at 6 months usually did not re-
ceive consultation with a mental health specialist over the
succeeding 6 months (adherence, 30%). Rates were also
low for assessment of mood disturbance, including assess-
ment of depression history, depression symptoms, or
manic symptoms (adherence, 34%).

Table 4 shows that after adjustment for patient prog-
nosis, the DQI significantly predicted modified CES-D
scale score at 12, 18, and 24 months and persistent depres-
sion at 18 and 24 months. Table 5 shows the mean mod-
ified CES-D scale scores at 12, 18, and 24 months, by
baseline tertiles of prognosis (DPI) and quality of care
(DQI). Patients with the middle or worst prognoses re-
ported decreasing depressive symptoms when receiving
higher quality of depression care at each time point.

Table 5 also shows the predicted probability of persis-
tent depression. The effect of differences in quality is pri-
marily seen for patients with the middle and worst prog-
noses at 18 and 24 months. For example, at 24 months,
the predicted probability of persistent depression was 0.61
in patients in the worst prognosis group who received the
lowest-quality care, compared with 0.51 in patients in the
worst prognosis group who received the highest-quality
care. Estimates of relative risk for persistent depression
among patients who received low-quality care compared
with all others was statistically significant at 18 months
(relative risk, 1.22; P < 0.05), after adjustment for baseline
depression prognosis. Relative risks at 12 months (1.04)
and 24 months (1.09) were not significant.

Intervention group status (usual care versus interven-
tion) was not statistically significant when added to regres-
sions predicting depression symptoms or persistent depres-
sion for any time point (12, 18, or 24 months). Of the 20
indicators, only 3 differed significantly by intervention
group status: appropriate treatment for patients with co-
morbid anxiety or panic, mental health specialist consulta-
tion for panic or alcohol use among patients still depressed
at 6 months, and intensity of primary care treatment dur-
ing the acute phase.

Discussion

We found that primary care physicians provide high-
quality care in terms of basic detection and initiation of
treatment for depression but substantially lower-quality
care in terms of completion of a minimal course of treat-
ment for depression (especially among elderly persons) or
assessment and treatment of psychiatric comorbid condi-
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Table 3. Observed Adherence to Indicators of Quality of Depression Care*

Quality Indicator Patients, n Observed
Adherence
to Indicator,
%t

Low need for quality improvement#

Basic patient education 1003 100

PCP attention to depression during 743 88
acute phase

Treatment-patient match among 403 84

treated patients

Follow-up for patients with newly 147 80
started antidepressant therapy

Appropriate treatment for patients with 176 80

comorbid anxiety or panic

PCP detection of depression 1131 79

Primary care treatment intensity during 1131 73
acute phase

Medium need for quality improvement§
PCP monitoring of vulnerable patients 802 59
during continuation phase

Quality of psychotherapy provided by a 295 55
mental health specialist

PCP monitoring of untreated patients 799 53
who may be in watchful waiting

Initial treatment completion 1003 46

Discontinuing antidepressant therapy in 109 45

low-risk patients

High need for quality improvement||
Treatment adjustment among 640 38
nonresponsive patients

Mental health specialist consultation for 219 36
suicidal ideation

Depression history and symptom 1131 34
assessment by PCP

Consult with mental health specialist for 110 30

panic or alcohol use among patients
still depressed at 6 months
Treatment for suicidal ideation among 246 28
patients not already followed in
mental health care

Any appropriate treatment for 70 26
depressed elderly persons

Suicide assessment by PCP 1131 24

Alcohol assessment by PCP 1131 23

Indicator Description

Patients received depression education (discussed with a PCP or
received depression information from another source).

The PCP discussed depression during follow-up with patients who had
=2 primary care Visits.

Patients who completed minimally appropriate treatment by 6 months
had received treatment aligned with their symptom profiles (e.g.,
vegetative symptoms, life stress) and preferences.

Patients with newly started appropriate antidepressant therapy
received adequate follow-up (=3 visits with a PCP or mental health
specialist) over the succeeding 6 months.

Patients with anxiety or panic symptoms received appropriate
antidepressant or psychotherapy and no more than 2 months of
benzodiazepines (among patients not receiving benzodiazepine
therapy before baseline).

The PCP explicitly detected the patient's depression over the 6
months after baseline by talking about depression, recommending
psychotherapy, prescribing medication, or assessing suicidal
ideation.

Depressed patients followed in primary care visited the PCP at least
twice in 6 months.

Patients with symptom resolution but a history of depression episodes
received PCP monitoring (at least 1 PCP visit in which depression
was discussed) during the succeeding 6 months.

Patients attending mental health services for psychotherapy received
=1 element typical of cognitive-behavioral therapy (e.g., behavioral
activation, reducing negative thoughts).

Patients not treated with antidepressants or psychotherapy received
appropriate watchful waiting care (3 PCP visits; one-time discussion
of depression).

Patients completed appropriate antidepressant therapy (=2 months)
or psychotherapy (4 visits).

Patients who completed appropriate antidepressant therapy (=2
months), whose depression had resolved, and who were at low risk
for recurrence had a trial discontinuation of antidepressant therapy.

Patients who remained depressed at 6 months while being treated
with an appropriate antidepressant received a change in
antidepressant, started psychotherapy, received additional
psychotherapy visits, or were hospitalized.

Patients with suicidal ideation received consultation with a mental
health specialist over the next 6 months.

The PCP assessed depression history, depression severity, or mania
symptoms.

Patients with panic or alcohol abuse symptoms and ongoing
depression received consultation with a mental health specialist (if
they were not already being followed in mental health services).

Patients with suicidal ideation received appropriate, low-toxicity
antidepressant medication or appropriate psychotherapy.

Depressed elderly persons completed appropriate treatment with
antidepressants (=2 months) or psychotherapy.

The PCP assessed the patient for suicidal ideation.

The PCP assessed the patient for alcohol use or abuse.

* PCP = primary care physician.

T The number of patients eligible for the indicator who met the standard. In some cases, patient answers, such as “don’t know,” further reduce the number of applicable

patients.

F Defined as observed adherence =73%.

§ Defined as observed adherence of 45% to 59%.
|| Defined as observed adherence of 20% to 38%.

tions. In addition, we found little evidence of appropriate
response to suicidal ideation, few changes in treatment in
response to persistent or improved symptoms at 6 months,
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and low rates of referral to mental health specialists for
complex patients. When patients did access mental health
specialists, nearly half did not report receiving any elements

4 September 2007 [ Annals of Internal Medicine | Volume 147 ¢ Number 5 |[325



IMPROVING PATIENT CARE | Clinician Adherence to Depression Guidelines and Depression Outcomes

Table 4. Regression Analyses to Predict Patient Outcomes at 12, 18, and 24 Months*

Predictor Variable

Outcome at 12 months (n = 876)
Intercept
Depression prognostic index
Depression quality index

Outcome at 18 months (n = 731)
Intercept
Depression prognostic index
Depression quality index

Outcome at 24 months (n = 745)
Intercept
Depression prognostic index
Depression quality index

B Value (95% Cl) for Predicting
Depression Symptom Score

—1.47 (-5.7t02.7)
1.00 (0.9t0 1.1)
—7.86 (=11.6to —4.1)

—0.42 (—5.510 4.6)
0.96 (0.9to 1.1)
—7.00 (=11.0 to —3.0)

2.8(-2.61t08.2)
0.9 (0.8 to 1.0)
—9.32 (-14.4t0 —4.2)

Odds Ratio (95% CI) for Predicting
Persistent Depression

—3.52(-4.2t0 —2.8)
1.08 (1.06 to 1.09)
0.75 (0.54 to 1.03)

—3.46 (-39to —3.0)
1.07 (1.05 to 1.08)
0.64 (0.41 to 0.98)

—3.04 (-3.9t0 —2.2)
1.07 (1.05 to 1.08)
0.59 (0.38 t0 0.91)

* Adjusted for patient prognosis.

of evidence-based (cognitive-behavioral) therapy (33), such
as being helped to reduce negative thoughts.

We found rates of treatment completion (46%) that
were in the range reported by other investigators, such as
Charbonneau and colleagues, who reported 45% comple-
tion of antidepressant treatment (4). Although most of the
remaining quality measures that we report have not been
systematically assessed across diverse practices, our results
conceptually support the findings of previous depression
studies. Our finding that primary care clinicians usually
detect and initiate treatment of depression is consistent
with findings that most primary care clinicians think that
they should be treating depression, have basic knowledge

about treatment, and want to improve the depression care
they provide (34). The high level of depression recognition
that we found also helps to explain why interventions to
improve depression care that focus on clinician education
or reminders alone are not effective (35-37)—clinicians
already know that their patients are depressed but still can-
not achieve high-quality care.

The quality deficits that we identified also help explain
results of studies showing that collaborative care interven-
tions for depression improve outcomes (38). For example,
the weaknesses in patient assessment for symptoms and
comorbid conditions, completion of treatment, and treat-
ment adjustment relative to symptoms over time highlight

Table 5. Mean Modified Center for Epidemiologic Studies-Depression Scale Scores and Predicted Probability of Persistent
Depression at 12, 18, and 24 Months, by Prognosis and Quality Tertiles*

Baseline Prognostic Groupt Low-Quality Care

Middle-Quality Care High-Quality Care

Patients, = Mean (+SE)  Probability
n Modified of Persistent
CES-D Depression
Scale
Score¥
12 months
Best prognosis 80 261 +28 0.18
Middle prognosis 90 392 +27 0.38
Worst prognosis 84 555+ 2.0 0.63
18 months
Best prognosis 70 241 +23 0.18
Middle prognosis 74 371 +28 0.35
Worst prognosis 71 56.2 2.3 0.58
24 months
Best prognosis 72 28.4+3.0 0.23
Middle prognosis 75 372 +23 0.41
Worst prognosis 74 552 +23 0.61

Patients,  Mean (+SE)  Probability Patients,  Mean (+SE)  Probability
n Modified of Persistent n Modified of Persistent
CES-D Depression CES-D Depression
Scale Scale
Score¥ Score¥
121 23519 0.16 86 23823 0.15
920 35.1 2.6 0.35 920 33.7+1.8 0.33
97 51.6 £2.0 0.59 104 469 = 2.1 0.57
96 250 1.9 0.15 72 23.8+2.0 0.13
79 35925 0.31 102 327 £24 0.28
77 49.7 = 3.1 0.53 20 462 =20 0.49
103 264 £22 0.19 74 22923 0.16
72 33.7 24 0.35 111 325+ 1.7 0.31
74 499 =238 0.56 90 494 =29 0.51

* CES-D = Center for Epidemiologic Studies—Depression.
T Based on the depression prognostic index.

¥ Modified CES-D scores range from 0 to 100; higher scores indicate worse depression. Prognostic tertile cut-points are 33.0 and 44.3 (range, 8.2 to 73.8). Quality tertile

cut-points are —0.11 and 0.19 (range, —2.1 to 1.0).
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problems addressed by collaborative care intervention fea-
tures, such as depression care manager—assisted compre-
hensive assessment, proactive symptom monitoring, and
treatment adjustment. Our finding of low rates of referral
to mental health specialists for complex patients is typically
addressed in collaborative care interventions through stepped
care (39) that prioritizes mental health specialist referrals
on the basis of need. Finally, collaborative care interven-
tions targeted to elderly persons have had particularly large
effects (38, 40).

Consistent with published research (41, 42), the low
rates of treatment completion that we found could not be
attributed primarily to patients not wanting treatment.
Most patients (85%) were amenable to treatment, and our
indicator for treatment completion judged treatment com-
pletion only for this motivated group. We assessed care for
the remaining patients under the indicator for watchful
waiting.

After controlling for case mix by using a detailed index
derived from baseline data, we found that depression qual-
ity of care was associated with outcomes at 12, 18, and 24
months after baseline for our depression symptom out-
come (modified CES-D scale score) and at 18 and 24
months for persistent depression. A similar study found no
process—outcome link (43). Previous studies showing pro-
cess—outcome links focused on narrower sets of measures
(35-40) or used employment as an outcome (44-46).
Quality scores on our measure were not statistically signif-
icantly correlated with patient sickness, indicating that our
algorithm-based method adequately accounted for differ-
ential patient needs such that patients with mild (good
prognosis) depression scored similarly to those with severe
(poor prognosis) depression. Outcomes also worsened rel-
ative to declining quality within each of 3 levels of sickness
(prognosis), with the strongest outcome effects on patients
with a poor prognosis—the group that we expect to be
most vulnerable to persistent depression.

The study interventions focused on encouraging
guideline-concordant care rather than introducing new,
unproven treatments. Our quality scores also measured ad-
herence to existing guidelines. We therefore expected, and
indeed found, that the relationship between quality scores
and outcomes would not be affected by experimental
group assignment independent of whether the intervention
improved performance. The degree of adherence to indica-
tors that we found, however, may be somewhat higher than
is typical for usual care, owing to modest improvements in
quality in the intervention group (33).

The use of patient self-report to assess quality of care is
both a limitation and a strength of our study. Self-reported
quality measures have been validated (10, 47) and may
have advantages for depression. There are no laboratory
tests or physical findings for depression, and depression
rarely leads to death. Patient self-report on depression di-
agnosis, severity, comorbid conditions, and outcomes is
likely to be more accurate than medical record informa-
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tion. For various medical conditions, care appears worse
when measured on the basis of medical record review com-
pared with reports from trained simulated patients (48,
49), owing to omitted documentation. Documentation is
especially likely to be incomplete for stigmatized mental
health conditions, such as depression. These advantages of
patient self-report are accompanied by the disadvantages of
administration and analysis of a long (139-item) survey,
making the DQI impractical for routine clinical use in its
current form. Patient recall may also be faulty. Ultimately,
combinations of limited patient self-report and medical
record review may provide the best compromise for use by
such groups as the Health Plan Employer Data and Infor-
mation Set (50).

Our study has other limitations. First, although the
study involved diverse types of practices from a wide geo-
graphic area, some types of practices, such as publicly
funded clinics other than Veterans Affairs clinics, were not
represented. Second, care may have improved since our
data were collected; the indicators should be reapplied in
future research to assess change over time. Third, the study
is observational and cannot establish causality—that is, we
cannot prove that better process by our measure causes
improved outcomes. Finally, the relationship between
quality and outcomes, although significant, was modest.

In contrast, a strength of our approach is that our
indicators were explicitly judged by an experienced expert
panel as feasible for average primary care practices to
achieve. To avoid bias, we did not analyze any process—
outcome links until the entire index was built and scored,
depending on guideline-based clinical logic, validation by
independent experts, and evaluation of the index as a
whole in relationship to outcomes. Future research should
further explore the relationships between individual indi-
cators and outcomes and among case mix, quality, and
outcomes, as well as variations in quality relative to patient,
provider, and practice characteristics.

In summary, we found notable strengths in how pri-
mary care physicians care for patients with depression, in-
cluding various indications that primary care clinicians rec-
ognize and respond to depressive symptoms in their
patients. However, we found important quality deficits,
including pressing needs for clinicians to better detect and
manage complex or poorly responding patients; encourage
collaboration with mental health specialists; and increase
treatment completion, especially among elderly patients.
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