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Objective: The authors systematically
evaluated the published evidence to as-
sess the effectiveness of disease manage-
ment programs in depression.

Method: English-language articles on de-
pression were identified through a MED-
LINE search for the period from January
1987 to June 2001. Two reviewers evalu-
ated 16,952 published titles, identified 24
depression disease management pro-
grams that met explicit inclusion criteria,
and extracted data on study characteris-
tics, interventions used, and outcome
measures. Pooled effect sizes were calcu-
lated by using a random-effects model.

Results: Pooled results for disease man-
agement program effects on symptoms of
depression showed statistically significant
improvements (effect size=0.33, N=24).
Programs also had statistically significant
effects on patients’ satisfaction with treat-
ment (effect size=0.51, N=6), patients’
compliance with the recommended treat-

ment regimen (effect size=0.36, N=7),
and adequacy of prescribed treatment
(effect size=0.44, N=11). One program
with an explicit screening component
showed significant improvement in the
rate of detection of depression by pri-
mary care physicians (effect size=0.66);
two other programs lacking a screening
component showed small nonsignificant
improvements in the detection rate (ef-
fect size=0.18). Disease management pro-
grams increased health care utilization
(effect size=—0.10, N=8), treatment costs
(effect size=—1.03, N=3), and hospitaliza-
tion (effect size=-0.20, N=2).

Conclusions: Disease management ap-
pears to improve the detection and care
of patients with depression. Further re-
search is needed to assess the cost-effec-
tiveness of disease management in de-
pression, and consideration should be
given to more widespread implementa-
tion of these programs.

(Am J Psychiatry 2003; 160:2080-2090)

D epression is a common medical condition, and al-
though it is eminently treatable, it is associated with sig-
nificant social and functional impairment as well as high
direct and indirect health care costs (1, 2). Estimates of the
prevalence of depression vary from 15% to 25% for lifetime
prevalence and from 10% to 20% for 12-month prevalence
(3-8). Depression has been reported to cause greater func-
tional disability than diabetes, chronic lung disease, hy-
pertension, or back pain (9). The total direct and indirect
costs of depression have been estimated to be $44 billion
annually in the United States, with annual costs estimated
at $5,400 per patient (10, 11). Within the next 20 years, de-
pression is predicted to become one of the leading causes
of disability worldwide—second only to ischemic heart
disease in terms of the total cost to society (12, 13). Al-
though cost estimates depend heavily on the researcher’s
perspective, it is generally accepted that the indirect costs
of depression outweigh direct costs by a ratio of as much
as 7:1(2,9-11, 14-17).

Despite the enormous burden it places on the health
care delivery system, depression remains a condition with
suboptimal management in the primary care setting (18—
20). Deficiencies in care relate to underdiagnosis, in-
adequate treatment, and lack of patient follow-up after
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treatment is initiated (12, 21-25). Some researchers have
suggested that these deficiencies mainly relate to the orga-
nization of care for depression, because the complex
needs of patients and families struggling with chronic ill-
nesses are unlikely to be met by a primary care system de-
signed for acute care (25).

To improve delivery of care for patients with chronic ill-
nesses, Wagner et al. (26) proposed an evidence-based
model that incorporates the following main components:
use of evidence-based practice guidelines, practice reor-
ganization to meet the needs of chronically ill patients, pa-
tient education, and expert systems or multidisciplinary
approaches to care. Similarly, disease management pro-
grams included in this review had multiple components
such as the use of an evidence-based guideline akin to the
Wagner model. We defined disease management as an in-
tervention to manage or prevent a chronic condition by
using a systematic approach to care (i.e., evidence-based
practice guidelines) and potentially employing multiple
treatment modalities (27). Several studies assessed the ef-
fect of single treatment modalities such as psychotherapy
on outcomes of patients with depression. However, the ef-
fectiveness of multimodal disease management programs
has rarely been demonstrated in rigorously designed eval-
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uations, and few descriptions of programs with the goal of
improving care for patients with depression have been
published. Our study had two objectives: 1) to identify rig-
orously conducted studies of depression disease manage-
ment programs and 2) to systematically evaluate the effec-
tiveness of these programs.

Method

Literature Search and Review

We performed a systematic review of the published medical
literature to identify studies evaluating the effectiveness of dis-
ease management programs in improving care or reducing costs
for patients with a variety of common chronic conditions, in-
cluding depression. In collaboration with a librarian with exper-
tise in searching computerized bibliographic databases, we con-
ducted a search of the MEDLINE, HealthSTAR, and Cochrane
databases for English-language articles published between Janu-
ary 1987 and June 2001. The search used the following medical
subject headings: patient care team, patient care planning, pri-
mary nursing care, case management, critical pathways, primary
health care, continuity of patient care, guidelines, practice
guidelines, disease management, comprehensive health care,
ambulatory care, and the title words “disease state management”
and “disease management.” We performed an additional search
using the terms “depression” and “randomized controlled trial.”
Hand searches of bibliographies from relevant articles and re-
views as well as consultations with experts in the field yielded ad-
ditional references.

Our working definition of disease management was as follows:
an intervention designed to manage or prevent a chronic condi-
tion by using a systematic approach to care and potentially em-
ploying multiple treatment modalities (27). We defined a system-
atic approach to care (or guideline) as a set of systematically
developed statements to assist practitioners’ and patients’ deci-
sions about appropriate health care for a specific clinical circum-
stance (28). To determine if a program incorporated a systematic
approach to care, we searched for keywords, including guidelines,
protocols, algorithms, quality improvement programs, care
plans, and standardized patient and provider education. We ex-
cluded programs exclusively evaluating single treatment modali-
ties (e.g., psychotherapy or specific pharmacologic agents) or pa-
tients’ compliance with medication regimens. Articles were
rejected if they included only pediatric cases, or if they were re-
views, case reports, editorials, letters, or abstracts of meeting pre-
sentations. Articles were rejected if they did not use acceptable
experimental or quasi-experimental study designs as defined by
the criteria for acceptable study design of the Cochrane Effective
Practice and Organization of Care Group (29) or if they did not re-
port sufficient information to allow for estimation of at least one
measure of a program effect of interest and its variance. Failure to
meet this criterion could be due to inadequate reporting of results
or to the lack of an appropriate comparison group.

Based on these explicit inclusion and exclusion criteria for ti-
tles, abstracts, and articles, two reviewers trained in health ser-
vices research and the principles of critical appraisal indepen-
dently reviewed random samples of titles, abstracts, and articles.
Interrater agreement was assessed by using the kappa statistic,
and reviews were split between reviewers if a sufficient level of
agreement was achieved (kappa >0.7). The findings from ac-
cepted articles reporting results for depression disease manage-
ment programs were used to address study objectives.

Am | Psychiatry 160:12, December 2003

BADAMGARAYV, WEINGARTEN, HENNING, ET AL.

Extraction of Data

By using a standardized abstraction form, data describing
study design, population characteristics, sample size, interven-
tion strategies, and processes and outcomes of care were col-
lected from unmasked articles that met the inclusion criteria.
Multiple published reports from a single study were treated as a
single program evaluation. Studies with multiple intervention
arms contributed more than one observation, as did those report-
ing results in different subgroups of patients.

When appropriate, we used changes from baseline values as
opposed to follow-up values in our analyses. Several studies did
not report variances for changes from baseline values. In those
cases we assumed that the variance for the change was equal to
the average of the variances of the baseline and follow-up distri-
butions, if both were given, or, if both were not given, to the vari-
ance of the follow-up distribution.

Conceptual Model for Analysis

To guide our analysis, we developed a conceptual model of
the processes and outcomes of care for patients with depres-
sion. We identified available assessments for various processes
and outcomes of care by using the following framework: detec-
tion of depression — prescribed treatment — patients’ compli-
ance with recommended treatment — treatment outcomes.
Outcomes potentially affected by both practitioners’ adherence
to guidelines and patients’ compliance (e.g., the proportion of
patients taking antidepressant drugs) were analyzed in a sepa-
rate category.

Meta-Analysis

Effect sizes, defined as a difference between the means of the
treatment and control arms divided by the pooled estimate of the
standard deviation (continuous variables) or the log odds ratio
multiplied by a constant variance term (binary variables) (30),
were calculated for each study outcome to allow pooling of simi-
lar outcomes (31-35). Effect sizes were constructed such that pos-
itive numbers denote benefit.

We used the more conservative, random-effects, empirical
Bayesian method of Hedges and Olkin to pool the estimated ef-
fects (35, 36). We pooled results for each category defined by the
conceptual model and the additional category reflecting effects
influenced by both providers’ and patients’ adherence. When
more than one process or outcome result within a category were
reported for the same group of subjects, the one associated with
the smallest effect size was used. Results are reported as the
pooled effect size with the 95% confidence interval (CI) for each
group of process/outcome variables.

Publication Bias

We explored the evidence for publication bias with funnel plots
(37) for the four areas with at least seven effect estimates (38). We
plotted the effect size on the x-axis by the inverse of its standard
error on the y-axis. A plot that is asymmetrical or that has a rela-
tive paucity of estimates favoring no treatment with large stan-
dard errors (the bottom left region of the graph) suggests publica-
tion bias.

Results

Literature Review

The initial disease management search strategy identi-
fied 16,952 references published between January 1987
and June 2001. We accepted 2,998 titles for further
screening, and 581 abstracts met our explicit inclusion
criteria. Eighty-five percent (N=491) of the accepted ab-
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TABLE 1. Studies Estimating the Effect of Disease Management Programs on Symptoms of Depression

Number of Subjects

Study Intervention Group Comparison Group Outcome Measure
Whooley et al., 2000 (44) 97 109 Geriatric Depression Scale score
Wells et al., 2000 (49) 913 443 Modified CES-D Scale score
Katon et al., 2001 (42) 194 192 20-item Depression Symptom Checklist score
Rost et al., 2001 (43) 130 59 Modified Center for Epidemiologic Studies Depression
(CES-D) Scale score
Simon et al., 2000 (39) HSCL score
Effect of providing feedback (patients’ 221 196
pharmacy and visit data) to doctors
Effect of care management 196 196
Hunkeler et al., 2000 (45) 159 97 Hamilton depression scale score
Katzelnick et al., 2000 (46) 218 189 Hamilton depression scale score
Tutty et al., 2000 (48) 26 94 HSCL score
Lin et al., 1999 (51) 63 53 HSCL score
Llewellyn-Jones et al., 1999 (52) 86 83 Geriatric Depression Scale score
Worrall et al., 1999 (53) 91 56 CES-D Scale score
Banerjee et al., 1996 (54) 33 36 Change in Montgomery-Asberg Depression Rating
Scale score
Thompson et al., 2000 (47) 2,730 3,308 Number of patients with Hamilton Depression Rating

Scale score 28

Brown et al., 2000 (57) Change in HSCL depression scale score
Effect of academic detailing? 464 464
Effect of continuous quality improvement 488 440

Goldberg et al., 1998 (56) Change in HSCL depression scale score
Effect of academic detailing? 173 171
Effect of academic detailing plus 210 171

continuous quality improvement

Katon et al., 1999 (50) 114 114 20-item Depression Symptom Checklist score or
proportion of patents who recovered
Katon et al., 1996 (40) 20-item Depression Symptom Checklist score or
proportion of patients with 50% improvement
Effect for patients with minor depression 46 42
Effect for patients with major depression 31 34
Katon et al., 1995 (41)
Effect for patients with minor depression 59 67
Effect for patients with major depression 49 42
Callahan et al., 1994 (55) 75 75 Proportion of patients with Hamilton depression scale
score 210
Pooled estimate (N=24) 6,866 6,354¢

2 Not available.

b Total N at follow-up=2,224.

¢ Total N at follow-up=2,819.

dTargeted one-on-one education for doctors about implementation of practice guideline for treatment of depression.

€ Studies with multiple treatment arms that were compared to a single comparison group were counted once to avoid double counting.

stracts failed to meet inclusion criteria when the article examined treatment of depression. We also identified an
was reviewed. Bibliographic hand searches and expert additional study through the depression-specific search.
consultation yielded an additional 57 articles for consid- Thus, both searches yielded 19 relevant references on de-
eration, of which 16 were accepted. A total of 106 studies pression disease management from January 1987 to June
met our criteria for inclusion, and 18 of those 106 studies 2001 (39-57).
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Results
Baseline Follow-Up
Intervention Group Comparison Group Intervention Group Comparison Group Effect Size 95% Cl
Mean SE Mean SE Mean SE Mean SE
8.2 2.1 8.4 2.4 1.8 0.4 2.2 0.4 -0.11 -0.381t00.17
75.4 1.6 75.7 2.1 54.5 1.9 61.4 2.6 0.26 0.08 to 0.43
Mean SD Mean SD Mean SD Mean SD
0.83 0.4 0.84 0.4 0.67 0.4 0.75 0.4 0.21 0.01 to 0.41
55.1 —a 52.7 —a 33.4 —a 39.2 —a 0.90 0.44 to 1.37
1.67 0.72 1.74 0.77 0.95 1.39 0.98 1.39 0.02 -0.17to00.21
1.66 0.76 1.74 0.77 0.83 0.57 0.98 0.57 0.26 0.06 to 0.46
17.4 6.6 16.6 6.2 8.1 6.4 10.4 6.4 0.22 -0.02to 0.47
19.1 0.2 19.2 0.3 99 1.1 13.6 11.1 0.33 0.14 to 0.53
2.01 0.5 1.76 0.7 0.79 0.1 0.95 0.1 0.53 0.09 to 0.97
46.6 10.9 46.6 10.9 16.4 13.1 16.3 12.5 0.01 -0.36t00.37
13.38 3.0 13.18 33 11.81 4.7 12.57 4.1 0.25 -0.05to 0.55
37.3 8.9 38.7 8.1 19.4 13.6 222 1.7 0.26 -0.08 to 0.59
27.5 6.2 25.1 6.3 9.2 6.8 13.5 6.5 1.03 0.52 to 1.53
N % N % N % N %
577 21 670 20 385P 17 575¢ 20 0.11 0.03 to 0.19
Mean Mean Change Mean Mean Change
1.48 1.44 1.56 1.57 1.58 1.431t01.73
1.44 1.48 1.55 1.58 -0.22 -0.35t0-0.09
1.45 1.48 1.49 1.58 0.51 0.29t0 0.72
1.53 1.48 1.61 1.58 0.13 -0.08t0 0.33
Mean SD Mean SD % %
1.9 0.5 1.9 0.5 44 31 0.31 0.01 to 0.61
1.77 0.49 1.62 0.54 66.7 52.8 0.34 -0.13 10 0.81
2.46 0.53 2.35 0.51 70.4 42.3 0.67 0.11 to 1.22
1.67 0.40 1.72 0.56 60.0 67.9 -0.18 -0.58 t0 0.21
2.35 0.49 2.23 0.48 74.4 43.8 0.70 0.22t0 1.18
% % % %
22 22 13 12 0.06 -0.46to 0.58

0.33 0.16 to 0.49

Five (39-41, 56, 57) of the 19 selected studies had Characteristics of Studies

multiple treatment arms or subgroup analyses that were ) ) )
Fifteen of the 19 selected studies were conducted in the

United States, two were carried out in the United King-
dom, one was done in Australia, and one was done in Can-

treated as separate observations, bringing the total num-
ber of disease management programs studied to 24.
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ada. Seventeen studies used a randomized, controlled de-
sign, and eight of those 17 used a cluster randomization
scheme (39, 43, 44, 46, 47, 49, 53, 56). One study (48) with a
quasi-experimental design (controlled before and after
trial) was included in the analysis. The report by Brown et
al. (57) included results from a randomized, controlled
trial and a quasi-experimental, controlled trial. The num-
ber of patients included in each study ranged from 65 to
6,055, and study duration ranged from 6 to 30 months. Se-
lected studies included mostly patients with major de-
pression or mostly patients with minor depression. The
studies used the following types of disease management
interventions: patient education programs (16 programs),
provider feedback (12 programs), provider education pro-
grams (17 programs), multidisciplinary teams of providers
(11 programs), provider reminders (six programs), and fi-
nancial incentives for providers (one program). A qualita-
tive overview of individual studies is available on request.

Estimates of program effect were available for 10 broad
categories including 1) symptoms of depression (24 esti-
mates), 2) providers’ adherence to guidelines (16 esti-
mates), 3) patients’ adherence to recommended treatment
regimens (seven estimates), 4) health services utilization
such as primary care visits for depression (eight esti-
mates), 5) patients’ satisfaction with treatment (six es-
timates), 6) measures affected by both providers’ and
patients’ adherence (eight estimates), 7) physical func-
tioning and disability (seven estimates), 8) overall health
status (six estimates), 9) health care costs (three esti-
mates), and 10) hospitalization (two estimates).

Meta-Analysis of Outcomes of Care

Symptoms of depression. Twenty-four estimates (39—
57) of program effects on depressive symptoms, based on
data for a total of 13,220 patients, were available (Table 1).
Specific instruments used to measure symptoms of de-
pression included the 20-item Depression Symptom
Checklist (40-42, 50), the HSCL (39, 48, 51, 56, 57), the
Hamilton Depression Rating Scale (45-47, 55), the Modi-
fied Center for Epidemiologic Studies Depression Scale
(CES-D Scale) (43, 49, 53), the Geriatric Depression Scale
(44, 52), and the Montgomery-Asberg Depression Rating
Scale (54).

Twenty-one of the estimates favored the disease man-
agement group, with 13 (39-43, 46-50, 54, 56, 57) of 24 ob-
servations (54%) showing statistically significant im-
provements in symptoms of depression. However, three
observations (41, 45, 57) favored usual care. The pooled
estimate of effect showed a statistically significant de-
crease in symptoms of depression in disease manage-
ment program participants, compared to patients who re-
ceived usual care (effect size=0.33, 95% CI=0.16 to 0.49).

Physical functioning. Seven estimates of the effect of
programs on physical functioning or disability (40, 41, 45,
49, 50, 57 [reference 57 provided two estimates]) based on
observations of 3,852 patients were available (Table 2).
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Measures of physical functioning/disability included the
physical health summary scale score of the Medical Out-
comes Study 12-item Short-Form Health Survey (45), the
Medical Outcomes Study 36-item Short-Form Health Sur-
vey (57), the Sheehan Disability Scale score (50), and the
proportion of patients unable to work (40, 41). Although six
estimates favored disease management programs, only two
estimates (50, 57) demonstrated a statistically significant
improvement in physical functioning. The pooled estimate
showed that the effect of disease management programs
was close to that of usual care. This effect was not statisti-
cally significant (effect size=-0.05, 95% CI=-0.72 to 0.62).

Social and health status. Six estimates (40, 41, 49, 50,
57 [reference 57 provided two estimates]) based on data
from 3,596 patients measured the effect of disease man-
agement on perceived health status (Table 2). Specific
measures of perceived health status included the mental
health summary scale score from the Medical Outcomes
Study 12-item Short-Form Health Survey (49), the social
function subscale score from the Medical Outcomes Study
36-item Short-Form Health Survey (40, 57), and the self-
rated health questionnaire from the National Health Inter-
view Survey (40, 41). Four (40, 41, 49, 57) of the six esti-
mates showed statistically significant improvements in
patients’ health status associated with disease manage-
ment. One study showed statistically significant change in
health status favoring patients in usual care (57). The
pooled estimate of effect showed a small but nonsignifi-
cant improvement in health status in disease manage-
ment program participants (effect size=0.06, 95% CI=-0.51
to 0.62).

Patients’ satisfaction with treatment. Six estimates
(40 [two estimates], 41 [two estimates], 45, 50) involving
854 patients assessed patients’ satisfaction with the treat-
ment of depression (Table 2). Satisfaction with treatment
was measured on a 5-point ordinal scale from “very dissat-
isfied” to “very satisfied.” Of the six estimates, five (40,
[two estimates], 41, 45, 50) (85%) showed that satisfaction
levels were significantly greater among program partici-
pants, compared to nonparticipants. The pooled estimate
of effect showed a statistically significant improvement in
patients’ satisfaction associated with disease manage-
ment (effect size=0.51, 95% CI=0.33 to 0.68).

Health care utilization. Eight estimates (39 [two esti-
mates], 42, 46, 48-50, 53) using data from 3,366 patients
assessed the effect of disease management on health care
utilization (number of outpatient visits) (Table 2). Two es-
timates (39, 53) indicated lower utilization among disease
management program participants, and the remaining six
observations showed fewer visits among usual-care pa-
tients. The pooled estimate indicated that disease man-
agement programs resulted in a small but statistically sig-
nificant increase in primary care visits (effect size=-0.1,
95% CI=-0.18 to -0.02).
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TABLE 2. Pooled Size of Effects of Disease Management Programs on Measures of Outcomes and Processes of Care in the

Treatment of Depression?

Number of  Total Number  Pooled Effect
Measure Estimates of Patients Size 95% Cl
Outcomes of care
Physical functioning 7 3,852 -0.05 —0.72 t0 0.62
Health status 6 3,596 0.06 -0.51 to 0.62
Patients’ satisfaction 6 854 0.51 0.33 t0 0.68
Health care utilization 8 3,366 -0.10 -0.18 to —0.02
Hospitalization 2 443 -0.20 —0.35 to 0.04
Health care costs 3 1,148 -1.03 -2.62 to 0.54
Outcomes influenced by both providers’ and patients’ adherence 8 3,891 0.57 -0.11to 1.26
Processes of care
Detection of depression in a program with a screening component 1 175 0.66 0.22t0 1.1
Detection of depression in a program without a screening component 2 299 0.18 -0.11 t0 0.18
Referral to specialized care 2 297 0.13 —-0.32t0 0.57
Adequacy of prescribed antidepressant treatment 11 2,647 0.44 0.30 to 0.59
Patients’ adherence 7 941 0.36 0.17 to 0.54

2 Based on a total of 24 estimates of the effects of disease management programs in 19 studies.

Hospitalization. Two estimates (46, 54) based on data
from 443 patients assessed the effects of disease manage-
ment on hospitalization, measured as either the mean
number of hospitalizations or the number of patients ad-
mitted to a psychiatric unit (Table 2). Both estimates indi-
cated higher levels of hospitalization among program par-
ticipants. The pooled estimate showed a small, statistically
nonsignificant, increase in hospitalization rates associ-
ated with depression in disease management program
participants (effect size=-0.2, 95% CI=-0.35 to 0.04).

Health care costs. Three estimates (39 [two estimates],
46) based on data from 1,148 patients examined program
effects on health care costs (Table 2). All three programs
measured total health services cost associated with treat-
ment of depression and indicated that program partici-
pants incurred higher costs. One estimate (46) achieved
statistical significance. Consistent with the individual esti-
mates, the pooled estimate of effect indicated higher costs
among program participants than among nonpartici-
pants, but the effect was not statistically significant (effect
size=-1.03, 95% CI=-2.62 to 0.54).

Outcomes affected by both providers’ and patients’
adherence. Eight estimates (42, 43, 49, 52-54, 57 [two
estimates]) based on data for 3,891 patients evaluated the
effect of disease management on outcomes that are po-
tentially influenced by both providers’ adherence to
guidelines and patients’ adherence to treatment regimens
(Table 2). Included in this category were measures of med-
ications taken and adequacy of treatment received, re-
gardless of the regimen prescribed. Of the eight estimates
of program effects in this category, six (42, 43, 49, 53, 54,
57) showed statistically significant improvements. One
study reported that more patients in usual care adhered to
the prescribed treatment, compared to those in the dis-
ease management program (57). The pooled estimate fa-
vored the disease management programs. However, this
effect was not statistically significant (effect size=0.57, 95%
CI=-0.11 to 1.26).
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Detection of depression. Three observations (47, 53,
55) involving 474 patients evaluated the effect of disease
management programs on detection of depression by pri-
mary care physicians (Table 2). One program with an ex-
plicit screening component (55) intended to increase the
detection rate showed statistically significant improve-
ment in recognition of depression (effect size=0.66, 95%
CI=0.22 to 1.10) (Figure 1). The two other programs, which
lacked a screening component, showed statistically non-
significant improvements (effect size=0.18, 95% CI=-0.11
t0 0.18).

Referral to specialized care. Two estimates (53, 55)
based on data for 297 patients examined the effect of dis-
ease management on primary care physicians’ rate of re-
ferral to psychiatrists (Table 2). Both studies assessed pro-
gram effects on the proportion of patients referred to
psychiatrists, but neither result was statistically signifi-
cant. A pooled estimate showed that there was no signifi-
cant program effect on the referral rate (effect size=0.13,
95% CI=-0.32 to 0.57).

Adequacy of prescribed treatment. Eleven estimates
(40 [two estimates], 41 [two estimates), 42, 49 [two esti-
mates based on results for mutually exclusive subgroups
of patients for this outcome], 51, 55, 56 [two estimates])
based on data from 2,647 patients assessed the effects of
disease management programs on measures of treatment
adequacy, including appropriateness of medication type,
dose, and duration of treatment (Table 2). Of these, seven
(40, 41 [two estimates], 49 [two estimates], 55, 56) esti-
mates indicated that a greater proportion of the patients
in disease management programs received adequate
treatment, compared to usual-care patients. The pooled
estimate of effect showed a significant beneficial program
effect on treatment adequacy (effect size=0.44, 95% Cl=
0.30 to 0.59).

Patients’ adherence with treatment regimens. Seven

estimates (40 [two estimates), 48, 50, 51, 53, 55) involving
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FIGURE 1. Rank Order of Pooled Size of Effects of Disease Management Programs on Measures of OQutcomes and Processes

of Care in the Treatment of Depression

Detection of depression in a program with
a screening component (N=1)

Outcomes influenced by providers' and patients' adherence (N=8)
Patients' satisfaction (N=6)

Adequacy of prescribed antidepressant treatment (N=11)
Patients' adherence (N=7)

Depressive symptoms (N=24)

Detection of depression in a program without
a screening component (N=2)

Referral to specialized care (N=2)
Health status (N=6)

Physical functioning (N=7)
Health care utilization (N=8)
Hospitalization (N=2)

Health care costs (N=3)

941 patients evaluated the effect of disease management
on patients’ adherence with recommended treatment reg-
imens (Table 2). All seven assessed compliance with pre-
scribed antidepressant medication regimens. Of these,
four (40 [two estimates], 50, 55) estimates indicated statis-
tically significant improvement in patients’ adherence to
prescribed regimens. When all seven estimates were
pooled, the resulting estimate indicated a significant im-
provement in patients’ adherence (effect size=0.36, 95%
CI=0.17 to 0.54).

Publication Bias

Data for four outcomes (depressive symptoms, health
care utilization, providers’ adherence, and patients’ ad-
herence) were sufficient to explore the possibility of publi-
cation bias by using the funnel plot method (Figure 2). In
the absence of publication bias, the data points for studies
with negative and positive findings are distributed sym-
metrically, creating a funnel. However, for each outcome
we evaluated, there appeared to be asymmetry or missing
values in the lower left area of the plots, suggesting that
small studies with negative results were less likely to have
been published than studies of similar size reporting pos-
itive results.
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Discussion

We systematically evaluated and appraised published
evaluations of depression disease management programs
and found that such programs appear to result in some
improvements in both processes and outcomes of care.
Pooled results indicated statistically significant improve-
ments in patients’ symptoms of depression, physical func-
tioning, health status, satisfaction of treatment, and ad-
herence to treatment regimens, as well as in the rate of
detection of depression, adequacy of treatment with anti-
depressants, and outcomes that are influenced by both
providers’ and patients’ adherence. The largest effect was
found in one program with an explicit screening compo-
nent intended to increase the detection of depression in
primary care patients (effect size=0.66).

This large effect is an important finding because 40%-—
50% of psychiatric disorders in primary care patients are
undetected (24). Several studies that have assessed the ef-
fect of structured screening on rates of detection of de-
pression have reported increases in the diagnosis of de-
pression between 10% and 47%, suggesting that screening
is effective for identifying depression among primary care
patients (58). Systematic screening has been advocated as
ameans of improving detection, treatment, and outcomes
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FIGURE 2. Funnel Plots for Analysis of Publication Bias in Studies Providing Estimates of the Effects of Disease Manage-
ment Programs on Measures of Four Outcomes and Processes of Care in the Treatment of Depression?
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2 The plots display the relationship between effect sizes for four outcomes with at least seven effect estimates and the inverse of the standard
error for each estimate. When the plot is not funnel shaped and asymmetry is present, it is suggestive of the presence of publication bias.
b Based on estimates for detection of depression (N=3), referral to specialized care (N=2), and adequacy of prescribed treatment (N=11).

of depression. Moreover, screening implemented with
interventions aimed at increasing recognition and man-
agement of depression has been reported to result in
favorable outcomes. For example, in one study that im-
plemented screening in combination with quality im-
provement activities to increase the percentage of patients
receiving appropriate care according to national guide-
lines, the proportion of patients receiving appropriate
treatment was higher in the disease management group,
compared to usual care (49).

Even when depression is recognized, diagnosis does not
necessarily result in appropriate treatment. In addition to
their use in detecting depression among primary care pa-
tients, screening tools can also be used to establish thresh-
olds for treatment initiation. Incorporating structured
screening into disease management programs is likely to
lead to increases in the detection and management of de-
pression in the primary care setting.

Improved detection and treatment may increase costs
to the extent that they result in more medications being
prescribed and more visits to health care providers. Such
increases are reflected in our pooled analysis. We found
that disease management programs resulted in increases
in measures of health care utilization, such as the number
of primary care visits, the cost of treatment, and the num-
ber of hospitalizations for depression (Figure 1). Potential
cost savings resulting from improved treatment, such as
reductions in nonpsychiatric health care costs and im-
provements in productivity, were not evaluated in the
studies we identified.

To assist our analysis, we developed a conceptual model
to describe key aspects of depression care such as detec-
tion, prescription of appropriate treatment, and patients’
compliance with treatment. These key domains represent
potential targets for disease management interventions in
addition to broader efforts in system reorganization.
Treatment success, defined as improvement in symptoms
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and reduction of impairments in functional status, de-
pends on the providers’ ability to recognize depression
and prescribe appropriate treatment, as well as the pa-
tients’ adherence to prescribed treatment.

Some measures, such as the quantity of medication
taken by patients, are potentially affected both by provid-
ers’ adherence to treatment guidelines and by patients’
adherence to treatment recommendations, since medica-
tions must be prescribed in order to be taken. We grouped
together outcomes influenced by both providers’ and pa-
tients’ adherence, as well as examined them separately.
The pooled result showed a statistically significant posi-
tive effect of disease management programs on this group
of measures. This improvement could result from pro-
gram effects on providers’ treatment patterns, on patients’
compliance with prescribed treatments, or both. The
pooled estimate of program effect on measures of provid-
ers’ adherence (i.e., measures of adequacy of prescribed
treatment) was slightly higher (effect size=0.44) than the
pooled effect on measures of patients’ compliance (effect
size=0.36). These results suggest that disease manage-
ment programs can improve both providers’ adherence
and patients’ compliance. Similar findings were reported
in a study by Weingarten et al. (59) that examined the ef-
fect of disease management interventions on the pro-
cesses and outcomes of care among patients with chronic
conditions.

Few studies evaluated the effects of multicomponent
interventions on providers’ satisfaction. One study as-
sessed the effect of a new clinical system of care for elderly
patients and found that providers in the intervention
group reported being “very satisfied” with the manage-
ment of patients participating in the study (60). However,
studies measuring the relationship between providers’
satisfaction and the rate of adherence to practice guide-
lines were not identified. Future research should focus on
the development of appropriate measures to assess pro-
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viders’ satisfaction with disease management programs
and explore whether an association exists between the
rate of adherence to practice guidelines and providers’ sat-
isfaction.

While our study has several strengths, it has some limi-
tations. Our definition of disease management, based on a
published definition (27), was established a priori; how-
ever, disease management is a broad term, and its defini-
tion depends on the perspective employed. Our results
may be subject to different interpretations, according to
the operational definition of disease management.

The studies we identified may not be representative of
all evaluations of depression disease management pro-
grams. Results from disease management programs im-
plemented by health plans or disease management orga-
nizations may not be published for a variety of reasons,
including negative findings, competitive or proprietary
concerns, lack of expertise in publishing research studies,
or a paucity of funding to support submission of program-
matic results to peer-reviewed journals. Studies demon-
strating statistically significant benefits, particularly small
ones, may be more likely to be published than studies with
nonsignificant or negative results. Examination of the fun-
nel plots in this study suggested that such publication bias
has, in fact, occurred to some extent.

In addition to using qualitative evaluation of disease
management, we used effect sizes as a common metric to
assess the magnitude of the effect of disease management
across studies with different processes and outcomes of
care. Some researchers have attempted to develop param-
eters to assist in interpreting effect sizes. We used the con-
vention of Kazis et al. (61), in which an effect size less than
0.6 is considered a “small effect” and an effect size be-
tween 0.6 and 1.2 is characterized as a “moderate” effect.
In our study, most effect sizes were less than 0.6, including
those for program effects on depressive symptoms, pa-
tients’ satisfaction, treatment adequacy, and patients’ ad-
herence with recommended treatment.

Finally, disease management is in an early stage of evolu-
tion. Although population-based approaches to care have
existed for quite some time, the mechanisms for imple-
mentation (e.g., technologies, strategies to change physi-
cians’ and patients’ behavior, and assessment methods)
are still evolving. Thus, the effectiveness of disease man-
agement in depression may change over time, particularly
when it is implemented in broader patient populations
and in less controlled settings. Effectiveness may increase
as implementation strategies are refined and improved.

As with other chronic and relapsing illnesses, depres-
sion is a condition for which results may depend on the
therapeutic alliance that results when the patient and a
team of providers participate in treatment. It has been
suggested that depressed patients benefit most when in-
teractions with their providers are recurrent and varied;
the ultimate purpose and length of these visits are less im-
portant than their frequency. Disease management pro-
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grams may improve outcomes of treatment by fostering a
structured treatment environment in which such thera-
peutic alliances can be forged more readily.

Disease management programs can improve quality of
care and outcomes for patients with depression, as re-
flected in improvements in measures of both processes and
outcomes of care. However, such programs also increase
treatment costs. Although investment of resources may be
required to achieve improved outcomes for patients, poten-
tial cost savings could result in other areas, such as other
health care utilization and employee productivity.
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