
www.manaraa.com

Case Management for Depression by Health Care Assistants in Small
Primary Care Practices
A Cluster Randomized Trial
Jochen Gensichen, MD, MPH, MA; Michael von Korff, ScD; Monika Peitz, PhD; Christiane Muth, MD, MPH; Martin Beyer, MSc;
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Background: Case management by health care assistants in small
primary care practices provides unclear benefit for improving de-
pression symptoms.

Objective: To determine whether case management provided by
health care assistants in small primary care practices is more effec-
tive than usual care in improving depression symptoms and process
of care for patients with major depression.

Design: Cluster randomized, controlled trial. A central automated
system generated the randomization scheme, which was stratified
by urban and rural practices; allocation sequence was concealed
until groups were assigned.

Setting: 74 small primary care practices in Germany from April
2005 to September 2007.

Patients: 626 patients age 18 to 80 years with major depression.

Intervention: Structured telephone interview to monitor depression
symptoms and support for adherence to medication, with feedback
to the family physician.

Measurements: Depression symptoms at 12 months, as measured
by the Patient Health Questionnaire-9 (PHQ-9); secondary out-
comes were patient assessment of chronic illness care, adherence to
medication, and quality of life.

Results: A total of 310 patients were randomly assigned to
case management and 316 to usual care. At 12 months, 249
intervention recipients and 278 control patients were as-
sessed; 555 patients were included in a modified intention-
to-treat-analysis (267 intervention recipients vs. 288 control
patients). Compared with control patients, intervention recip-
ients had lower mean PHQ-9 values in depression symptoms
(�1.41 [95% CI, �2.49 to �0.33]; P � 0.014), more favor-
able assessments of care (3.41 vs. 3.11; P � 0.011), and
increased treatment adherence (2.70 vs. 2.53; P � 0.042).
Quality-of-life scores did not differ between groups.

Limitation: Patients, health care assistants, family physicians, and
researchers were not blinded to group assignment, and 12-month
follow-up of patients was incomplete.

Conclusion: Case management provided by primary care practice–
based health care assistants may reduce depression symptoms and
improve process of care for patients with major depression more
than usual care.

Primary Funding Source: German Ministry of Education and
Research.
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Depression causes a substantial disease burden (1) and is
responsible for annual health care costs of about

$83.1 billion in the United States (2, 3). Most patients
with depression are treated in primary care (4–6). Collab-
orative care can improve depression outcomes by providing
decision support and clinical information for family physi-
cians, as well as self-management support and follow-up
for patients. However, evidence regarding collaborative de-
pression care stems mostly from academic or managed care
settings in the United States (7–11). In these trials, family
physicians generally relied on mental health case managers
and decision support from mental health specialists (12).
Case management is a patient-centered element of collab-
orative care that may be effective in primary care (13). It
comprises systematic tracking of patients, support for con-
tinuing the treatment, and taking action in the case of
nonadherence or lack of improvement (14). Collaborative
depression care has generally yielded positive results in di-
verse primary care settings (7). The IMPACT (Improving
Mood—Promoting Access to Collaborative Treatment)
trial found that care managers who were supervised by
psychiatrists and who provided education and support for

medication adherence reduced depression symptoms in
older patients (15). Dietrich and colleagues (16) found that
telephone support, provided by a trained, centrally based
mental health care manager who was supervised by a psy-
chiatrist, improved depression symptoms. Dobscha and
colleagues (17) evaluated a primary care decision-support
team for depression (comprising a psychiatrist and a men-
tal health nurse) and found improved care processes but no
differences in depression symptoms (17), possibly because
of less intensive follow-up of patients.
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Small, isolated primary care settings often have limited
resources (18). In the United States, 26% of primary care
practices are solo practices or 2-person partnerships, in
which extensive collaborative models would be difficult
to implement, and 22% are located in rural areas with
limited access to mental health specialists (19). Health
care assistants are established professionals in primary
care settings. They have less training than U.S. physi-
cian assistants or nurse practitioners, who provide first-
contact care, and need not be college graduates (20). In
Germany, health care assistants have 3 years of on-the-
job training. They are mainly responsible for adminis-
trative tasks in general practice but provide basic clinical
procedures (21). Health care assistants are a potentially
important resource for enhancing patient care in pri-
mary care settings (20).

Our aim was to evaluate whether case management by
a practice-based health care assistant can reduce depression
symptoms and improve the process of care for patients
with major depression in small primary care practices.

METHODS

We designed a pragmatic, cluster randomized, con-
trolled trial that used practice as the unit of randomiza-
tion to avoid contamination (22). The institutional re-
view board of Goethe University Frankfurt am Main,
Frankfurt am Main, Germany, approved the study pro-
tocol on 25 April 2005 (23). We used written consent
procedures for family physicians and patients. We re-
cruited practices between February 2005 and May 2005
and patients between May 2005 and July 2006. We
carried out the intervention between June 2005 and
August 2007. We completed the last follow-up for study
patients in September 2007.

Setting and Participants
After calculating the sample size (24), we informed all

1600 family physicians registered with the medical associ-
ation of the state of Hesse, Germany (mandatory registra-
tion), about the trial and invited them by mail to partici-
pate in information meetings. As the registration list
presents only names and addresses, we checked inclusion
criteria only for those who participated in the meetings.
We stopped recruiting when 74 practices had enrolled,
even though more practices were interested in participat-
ing. Inclusion criteria for the practices were acceptance of
all major health plans (90% of patients are covered by this
type of insurance) (25); provision of a primary care service,
according to the definition of Starfield and colleagues (26);
and management by a family physician. Patients were
screened on special dates and referred to the trial by the
family physician in the primary care practice. Inclusion
criteria for patients were diagnosis of major depression
with indication for any antidepressive treatment, age 18 to
80 years, access to a private telephone, ability to give in-
formed consent, and ability to communicate in German.
The diagnosis of major depression was based on a score of
more than 9 points and a categorical diagnosis in the Patient
Health Questionnaire-9 (PHQ-9) (27), and was confirmed by
the family physician by using the checklists in the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, and
International Classification of Diseases, Tenth Edition. New
patients were double-screened with the same procedure within
2 weeks. Exclusion criteria were confirmed pregnancy, severe
alcohol or illicit drug consumption, or acute suicidal ideation
assessed by the family physician.

Randomization and Interventions
The data safety and monitoring board stratified the

practices according to the size of the city and performed
computer-based randomization. Patient random assign-
ment status was nested within the practice status. The data
safety and monitoring board was responsible for allocation
concealment by keeping the randomization results in a se-
cure database. Because of the practice staff training re-
quired for the behavioral intervention, patients, health care
assistants, family physicians, and researchers were not
blinded to assignment once the trial was started.

We designed our case management intervention in ac-
cordance with the Chronic Care Model (28, 29), which
emphasizes proactive support for the patient by the entire
practice team. We trained 1 health care assistant from each
practice assigned to the intervention group in 2 workshops
(an 11-hour and a 6-hour workshop). This interactive
training included information on depression, communica-
tion skills, telephone monitoring, and behavioral activation
for the patient (30–32). The health care assistants con-
tacted their patients by telephone twice a week in the first
month and than once a month for the following 11
months. They monitored depression symptoms and adher-
ence to medication by using the Depression Monitoring

Context

Few studies have evaluated whether health care assistants
can improve care for depressed patients.

Contribution

Patients who were randomly assigned to receive telephone
case management by health care assistants reported
slightly greater improvements in depression symptoms,
better adherence to antidepressant therapies, and more
favorable assessments of the quality of their care than did
patients randomly assigned to receive usual care.

Implication

Telephone case management facilitated by health care
assistants may be a feasible mechanism for small pri-
mary care practices to improve care of their patients
with depression.

—The Editors
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List (33). Health care assistants also encouraged patients
to follow self-management activities, such as medication
adherence and activation for pleasant or social activities.
The assistants provided this information to the family
physician in a structured report that stratified the ur-
gency of the contact by a robot scheme. Family physi-
cians in both the intervention and control groups re-
ceived training on evidence-based depression treatment
guidelines (34). During the trial, other forms of disease
or case management programs were uncommon in Ger-
many (35). No study practice carried out case manage-
ment for any other diseases.

Outcomes and Follow-up
Self-rating questionnaires were handed out to the

patients at baseline and at 6 and 12 months after base-
line. Patients filled in the questionnaires at home and
sent them back to the practice. We collected the ques-
tionnaires in the practices and collected data from pa-
tient records (number of family physician and specialist
contacts, hospitalization, and prescribed medication).
Research staff carried out data input and management
(36). Serious adverse events were reported to the data
safety and monitoring board.

Clinical Outcomes
The primary outcome was depression symptoms,

which we assessed by using the primary care–validated
PHQ-9 (37). Each item is scored from 0 (not at all) to 3
(nearly every day), for a total score that ranges from 0 to 27
(high scores indicate more severe depression). We assessed
response (50% improvement in PHQ-9 score) and remis-
sion status (PHQ-9 score �5) as secondary outcomes. We
also report data for the following secondary outcomes:
quality of life, patient assessment of chronic illness care,
and medication adherence. We measured health-related
quality of life by using the Medical Outcomes Study Short
Form 36 (SF-36) (38, 39) and the EuroQol-5D (40). The
SF-36 allows the calculation of scores for physical health
and mental health (range, 0 to 100; higher scores indicate
better status). The EuroQol-5D is a generic instrument
that measures health-related quality of life with a visual
analogue scale (range, 0 to 100; higher ratings indicate
higher quality of life). We determined the number of phys-
ical comorbid conditions by counting the documented di-
agnoses from different diagnostic groups listed in the Di-
agnostic and Statistical Manual of Mental Disorders, Fourth
Edition, and International Classification of Diseases, Tenth
Edition, excluding all psychiatric diagnoses in the patient
record. We assessed severity of chronic physical diseases by
using the Chronic Disease Score, on the basis of prescrip-
tion data from the patient record (41).

Process-of-Care Outcomes
We assessed the number of family physician and men-

tal health specialist contacts, as well as prescriptions for
antidepressant medications, by using data from patient

records. We evaluated patient medication adherence by us-
ing a modified Morisky patient self-report scale (42), in
which patients are scored from 0 to 3 on the basis of their
answers to the following 3 questions (coded higher values
indicate higher adherence): Did you ever forget to take
your medicine during the last 2 weeks? During the last 2
weeks, did you sometimes stop taking your medicine when
you felt better? During the last 2 weeks, did you stop
taking your medicine when you felt worse?

We assessed patient satisfaction with primary care ser-
vices by using the European Task Force on Patient Evalu-
ations of General Practice Care instrument. This instru-
ment has 23 items, and responses are given on a 5-point
scale from 1 (excellent) to 5 (poor) (43). We used the
Patient Assessment of Chronic Illness Care (PACIC) scale
to assess patient perception of the depression management
support provided by the primary care practice team (44,
45). This scale comprises 20 items, each of which can be
scored on a 5-point scale from 1 (almost never) to 5 (al-
most always). The PACIC scale comprises 5 subscales that
represent the key components of the Chronic Care Model:
patient activation, delivery system, goal setting, problem-
solving, and follow-up. The PACIC scale can also be cal-
culated as an overall score.

Statistical Analysis
We based our prospective sample size calculation on

cluster randomization (23). We analyzed PHQ-9 scores by
fitting a linear mixed-effects model to data from patients
with a PHQ-9 value at baseline and at least 1 further
follow-up (modified intention-to-treat analysis), as others
have done (46, 47).

As missing scale values were present at 6 and 12
months, we used a 2-level model with random effects for
follow-up assessments at both the practice and patient
level. We allowed random practice-level effects and ran-
dom patient-level effects to be correlated, which resulted in
a 6-parameter covariance structure. We entered treatment
group indicator and baseline PHQ-9 scores as fixed effects.
We imputed missing item values for PHQ-9 and PACIC
scores separately by treatment group and data assessment
by using the normal theory maximum likelihood method
together with the expectation–maximization algorithm.
Imputation was based on SAS procedure MI (SAS System
for Windows, version 9.1, SAS Institute, Cary, North
Carolina). We managed missing item-level values for the
SF-36 as prescribed in the SF-36 manual.

We analyzed secondary outcomes in a similar manner.
We performed the mixed-model analysis by using the SAS
PROC MIXED procedure and fit generalized estimating
equation models by using the SAS GENMOD procedure.
We performed basic analyses by using Statistical Package for
Social Sciences for Windows, version 15 (SPSS, Chicago,
Illinois).

To assess bias due to nonignorable missing data (48),
we performed a Bayesian sensitivity analysis (49) under the
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missing-at-random assumption for all available data on the
626 included patients, with model-based estimates of re-
sponse and remission proportions. For a sensitivity analysis
under nonignorable missing data scenarios, we further sup-
plemented the model with 2 logistic models for missing-
ness at both follow-up assessments. We allowed the prob-
ability of missingness to depend on all previous PHQ-9
scores, with separate parameters for each treatment group;
practice; and the current PHQ-9 score, regardless of
whether it was observed. The parameters for the current
score were fixed (5 parameter sets, assuming an odds ratio
of 0.5, 1, or 2, for a difference of 2 SDs). For all other
parameters, we specified noninformative priors. We used a
Markov Chain Monte Carlo simulation on WinBUGS
software (Imperial College and Medical Research Council,
Cambridge, United Kingdom) for estimation (50) (Appen-
dix, available at www.annals.org).

All P values were 2-sided and reported as being statis-
tically significant on the basis of a significance level of 0.05.
We performed no interim analyses.

Role of the Funding Source
The German Ministry of Education and Research

provided funding for this trial. The funding source did
not have any role in the study design; data collection,
analysis, or interpretation; or the decision to submit the
findings for publication.

RESULTS

We checked 93 practices to recruit the required sample
of practices. We excluded 19 practices before patient en-
rollment because they did not meet inclusion criteria (8
practices) or could not participate because of time con-
straints (11 practices). One practice, with 9 patients,
dropped out of the intervention group during the trial; no
practice assigned to usual care crossed over to case manage-
ment or vice versa (Figure). All 3051 patients were referred
to the study for screening by their family physician. Of
these, 1434 patients were not clinically depressed at screen-
ing (PHQ-9 score �9), whereas 1617 (946 control pa-
tients and 671 intervention recipients) had positive depres-
sion screening results. A diagnosis of major depression was
confirmed for 820 patients (428 control patients and 392
intervention recipients) by PHQ-9 score, the additional
categorical criteria in the PHQ-9, and a structured clinical
interview by the family physician. We included 626 of
these patients (73.3%; 310 intervention recipients and 316
control patients) in the study; the remaining 194 patients
(23.7%; 82 intervention recipients and 112 control pa-
tients) did not participate. We enrolled a mean of 8.1 pa-
tients (SD, 2.7) from each control group practice and 8.9
patients (SD, 2.6) from each intervention group practice.
We collected follow-up data from 84.8% of the patients at
6 months and 84.2% at 12 months. We based our modi-
fied intention-to-treat analysis on 555 patients. The en-
rolled patients differed slightly in depression severity from

the nonparticipants at baseline (mean PHQ-9 score, 17.3
in study sample vs. 17.0 in nonparticipants). Enrolled pa-
tients were also slightly older than nonparticipants (50.7
years vs. 46.2 years).

Demographic and Clinical Characteristics
Most practices (100% in the intervention group vs.

92.3% in the control group) were self-owned by 1 or 2
physicians, and one third (32.4% vs. 46.2%) were located
in a rural area. The practices had been run by family phy-
sicians for a mean of 13.4 years (SD, 9.3) in the interven-
tion group and 10.7 years (SD, 7.7) in the control group.
Health care assistants in the intervention group reported a
mean of 17.3 years (SD, 11.2) of working experience, com-
pared with a mean of 18.8 years (SD, 10.3) for those in the
control group (Table 1). Sociodemographic and clinical char-
acteristics ascertained at baseline seemed similar for both
groups (Table 2). Overall, 76.4% of the patients were women
and 45.9% were employed. Most patients (88.8% in the in-
tervention group vs. 88.5% in the control group) had addi-
tional physical comorbid conditions, with a mean physical
Chronic Disease Score of 1.29 (SD, 2.05) in the intervention
group and 1.20 (SD, 1.98) in the control group. The percent-
age of patients receiving depression treatment (depression di-
agnosis known by the family physician before starting the
trial) was 75.9%. The mean PHQ-9 depression score was
17.43 (SD, 3.60) in the intervention group and 17.17 (SD,
3.51) in the control group. The study intervention was real-
ized as recommended in the study protocol. On average, pa-
tients in the intervention group were contacted by telephone
14 times during the study period. The mean duration of these
interviews was 12 minutes.

Clinical Outcomes
Our intervention may have improved depression

symptoms. Intervention recipients had significantly lower
mean PHQ-9 scores than control patients after 6 months
(11.9 vs. 13.2) and 12 months (10.7 vs. 12.1) (Table 3).
After 12 months, intervention recipients also showed a
lower mean value in the primary outcome (�1.41 [95%
CI, �2.49 to �0.33]; P � 0.014) than control patients.
At 12 months, intervention recipients had a higher de-
pression treatment response rate than control patients
(41.2% vs. 27.3%; P � 0.003; mean difference, 13.9
percentage points [CI, 4.8 to 22.9 percentage points]).
At 12 months, the trend in the remission rate favored
the intervention group (15.7% vs. 10.7%; P � 0.057;
mean difference, 5.0 percentage points [CI, �0.3 to
10.4 percentage points]).

Our Bayesian sensitivity analysis revealed stable esti-
mates under unfavorable scenarios. Under the missing-at-
random scenario, mean PHQ-9 score difference at 12
months was �1.41 (95% credible interval [CrI], �2.48 to
�0.35), the difference in proportions of response was 9.0
percentage points (95% CrI, 2.2 to 15.8 percentage
points), and the difference in proportions of remission was
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Figure. Study flow diagram.

Practices checked for inclusion criteria (n = 93)

Practices enrolled and cluster randomized (n = 74)

Practices randomly assigned to usual care
(n = 39)

Patients screened (n = 1625)

Excluded because PHQ-9
score ≤9 (n = 679)

PHQ-9 score >9 (n = 946)

Excluded because of no
confirmed major

depression (n = 518)

Eligible patients with major depression
(n = 428)

Declined to participate
(n = 112)

Participated at baseline (n = 316)

Left the trial (n = 24)

Participated at 6-mo assessment (n = 274)

Participated at 12-mo assessment (n = 278)

Included in modified intention-to-treat
analysis (n = 288*; 39 practices)

Practices randomly assigned to case
management (n = 35)

Patients screened (n = 1426)

Excluded because PHQ-9
score ≤9 (n = 755)

Excluded (  = 19)
Did not meet inclusion criteria: 8
Declined to participate: 11

PHQ-9 score >9 (n = 671)

Excluded because of no
confirmed major

depression (n = 279)

Eligible patients with major depression
(n = 392)

Declined to participate
(n = 82)

Participated at baseline (n = 310)

Left the trial (n = 42,
including 9 from 1 practice

that left the trial)

Did not participate
in 6-mo assessment,
but participated in
12-mo assessment

(n = 11)

Did not participate
in 6-mo assessment,
but participated in
12-mo assessment

(n = 18)

Participated at 6-mo assessment (n = 257)

Left the trial
(n = 19)

Left the trial
(n = 14)

Participated at 12-mo assessment (n = 249)

Included in modified intention-to-treat
analysis (n = 267*; 34 practices)

n

PHQ-9 � Patient Health Questionnaire-9.
* Modified intention-to-treat analysis included patients with the primary outcome (PHQ-9 score) available at baseline and at least 1 follow-up assessment
(6-mo or 12-mo assessment).
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5.4 percentage points (CrI, 1.2 to 9.7 percentage points).
Under the worst-case scenario, the respective results were
�0.95 percentage points (CrI, �2.02 to 0.12 percentage
points), 6.0 percentage points (CrI, �0.8 to 12.8 percent-

age points), and 3.7 percentage points (CrI, �0.5 to 7.9
percentage points).

The EuroQol-5D and SF-36 scores did not signifi-
cantly differ between groups.

Process-of-Care Outcomes
Process-of-care outcomes differed at 12 months, with

increased patient adherence to antidepressant medication
(2.70 vs. 2.53; P � 0.042; mean difference, 0.17 [CI, 0.01
to 0.34]) and a more favorable patient assessment of the
quality of chronic illness care (3.41 vs. 3.11; P � 0.011;
mean difference, 0.31 [CI, 0.07 to 0.54]) among interven-
tion recipients than among control patients (Table 4). In-
tervention recipients also gave higher ratings than control
patients in delivery system (3.60 vs. 3.38; P � 0.028;
mean difference, 0.22 [CI, 0.02 to 0.42]), goal setting
(3.21 vs. 2.74; P � 0.002; mean difference, 0.48 [CI, 0.18
to 0.77]), and problem solving (3.82 vs. 3.56; P � 0.034;
mean difference, 0.27 [CI, 0.02 to 0.51]). The groups did
not differ in number of family physician or mental health
specialist contacts or in use of prescribed antidepressant
medications. European Task Force on Patient Evaluations
of General Practice Care instrument ratings also did not
differ between the intervention and control groups (data
not shown).

DISCUSSION

Our results suggest that case management provided by
primary care practice–based health care assistants may re-
duce depression symptoms and improve the process of de-
pression care for patients with major depression. Most pre-
viously published evidence (8, 10) stems from academic or

Table 1. Practice, Family Physician, and Health Care
Assistant Characteristics

Characteristic* Intervention Group
(n � 34)

Control Group
(n � 39)

Practices
Maximum of 2 clinicians,

n (%)
34 (100.0) 36 (92.3)

Location, n (%)
Rural 11 (32.4) 18 (46.2)
Urban† 23 (67.6) 21 (53.8)

Panel size‡
Mean patients per 3 months

(SD), n
1065 (433) 1051 (435)

Age of patients within
practice, %

�18 y 13.5 12.6
18–65 y 51.3 56.3
�65 y 36.6 31.1

Family physicians
Women, n (%) 16 (47.1) 17 (43.6)
Mean years at this practice

(SD)
13.4 (9.3) 10.7 (7.7)

Health care assistants
Mean years of job experience

(SD)
17.3 (11.2) 18.8 (10.3)

* As contributing to the modified intention-to-treat analysis.
† Refers to a town with �50 000 inhabitants.
‡ In Germany, panel size is given as number of patient registrations in a practice in
3 months.

Table 2. Patient Characteristics at Baseline

Characteristic Intervention Group
(n � 267)

Control Group
(n � 288)

P Value

Sociodemographic characteristics*
Mean age (SD), y 51.70 (14.05) 50.53 (14.32) 0.48†
Female, n (%) 200 (74.9) 224 (77.8) 0.51‡
Married, n (%) 153 (57.3) 150 (52.1) 0.26‡
Employed, n (%) 115 (43.1) 140 (48.6) 0.180‡

Clinical characteristics
Received diagnosis of physical comorbid condition, n (%) 237 (88.8) 256 (88.5) 0.93‡
Mean physical comorbid conditions (SD), n 3.07 (2.24) 3.00 (2.27) 0.84†
Mean Chronic Disease Score (SD)§ 1.29 (2.05) 1.20 (1.98) 0.56†
Receiving maintenance treatment, n (%) 205 (76.8) 216 (75.0) 0.72‡
Depression

Mean PHQ-9 score (SD) 17.43 (3.60) 17.17 (3.51) 0.57†
Quality of life

Mean SF-36 physical health score (SD) 40.34 (10.92) 40.88 (11.46) 0.64†
Mean SF-36 mental health score (SD) 28.35 (9.65) 27.56 (10.74) 0.59†
Mean EQ-5D score (SD) 45.82 (17.39) 46.19 (20.32) 0.80†

EQ-5D � EuroQol-5D; PHQ-9 � Patient Health Questionnaire-9; SF-36 � Medical Outcomes Study Short Form 36.
* Estimates are shown for the 555 patients included in the main analyses.
† Estimates and tests are based on a linear mixed model adjusted for cluster effects.
‡ Test is based on a logistic generalized estimating equation model adjusted for intracluster correlation. We adjusted proportions for cluster effects by using a linear mixed
model.
§ Excluding psychiatric diagnoses.
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highly structured (HMO) settings, whereas our trial high-
lights the benefits of a simple, depression case management
intervention in a nonacademic, nonstructured, small pri-
mary care practice setting and thus closes a research gap
(7). Evidence on the importance of a background in men-
tal health for health professionals is heterogeneous. Recent
reviews (51, 52) indicate that case management has posi-
tive effects when delivered by highly qualified nurses and
psychologists. Our trial points to the potential role that less
highly trained practice staff may play in improving depres-
sion care. Because health care resources are limited, the
need for cost-effective health care interventions in primary
care settings is increasing.

The effect size (Cohn d � 0.26) was small but similar
to other case management trials on depression (53). We
did not expect stronger effects because the intervention was
in addition to usual care. The number of family physician
and mental health specialist contacts and the prescribed
antidepressive medication did not differ between groups.
In addition to the effects on depression symptoms, our trial
supports positive effects on process-of-care outcomes
(PACIC and patient adherence to medication regimens).
Because those outcomes are associated with actions taken
by the health care assistants, our intervention’s mechanism
of action may be related to the supportive activity of the
health care assistant. This case management intervention

Table 3. Clinical Outcomes After 12 Months

Outcome Intervention Group
(n � 267)

Control Group
(n � 288)

P Value Mean Difference
(95% CI)

Depression
Mean PHQ-9 score (SD) 10.72 (5.43) 12.13 (5.60) 0.014* �1.41 (�2.49 to �0.33)
Response, n/n (%)† 100/242 (41.2) 74/272 (27.3) 0.003‡ 13.9 (4.8 to 22.9)
Remission, n/n (%)§ 38/242 (15.7) 29/272 (10.7) 0.057‡ 5.0 (�0.3 to 10.4)

Quality of life
Mean SF-36 physical health score (SD)� 41.49 (11.40) 43.23 (12.09) 0.170¶ �1.77 (�4.29 to 0.75)
Mean SF-36 mental health score (SD)� 35.58 (12.39) 33.24 (12.57) 0.051¶ 2.45 (�0.01 to 4.90)
Mean EQ-5D score (SD) 55.30 (20.55) 53.86 (21.76) 0.52¶ 1.33 (�2.71 to 5.37)

EQ-5D � EuroQol-5D; PHQ-9 � Patient Health Questionnaire-9; SF-36 � Medical Outcomes Study Short Form 36.
* Based on a 2-level linear mixed model for respective outcome (T1 and T2) adjusted for intracluster correlation and baseline depression.
† Defined as improvement of PHQ-9 score by 50%.
‡ Test is based on a logistic generalized estimating equation model adjusted for intracluster correlation. We adjusted proportions for cluster effects by using a linear effects
model.
§ Defined as a PHQ-9 score �5.
� Based on an intervention group of 201 patients and a control group of 224 patients.
¶ Based on a linear mixed model adjusted for intracluster correlation but not for baseline depression.

Table 4. Process-of-Care Outcomes After 12 Months

Outcome Intervention Group
(n � 246)

Control Group
(n � 274)

P Value Mean Difference
(95% CI)

Visits and medication
Mean visits to primary care physician within last 6 months (SD), n* 6.15 (2.44) 5.79 (2.66) 0.63† 1.06 (�0.84 to 1.34)
Mean visits to psychiatric specialist within last 6 months (SD), n 2.1 (4.4) 1.8 (3.2) 0.86† 0.26 (�0.48 to 1.00)
Antidepressant medications, n (%) 142 (57.9) 158 (57.6) 0.99‡ 0.1 (�9.8 to 10.0)

Adherence
Mean modified Morisky score (SD)§ 2.70 (0.63) 2.53 (0.83) 0.042† 0.17 (0.01 to 0.34)

Assessment of chronic illness care
Mean PACIC overall score (SD)� 3.41 (0.80) 3.11 (0.76) 0.011† 0.31 (0.07 to 0.54)

Mean patient activation subscore (SD) 3.77 (1.04) 3.54 (1.06) 0.060 0.24 (�0.01 to 0.49)
Mean delivery system subscore (SD) 3.60 (0.79) 3.38 (0.78) 0.028 0.22 (0.02 to 0.42)
Mean goal setting subscore (SD) 3.21 (0.99) 2.74 (0.97) 0.002 0.48 (0.18 to 0.77)
Mean problem solving subscore (SD) 3.82 (0.89) 3.56 (0.95) 0.034 0.27 (0.02 to 0.51)
Mean follow-up subscore (SD) 2.96 (0.11) 2.68 (0.96) 0.063 0.28 (�0.02 to 0.58)

PACIC � Patient Assessment of Chronic Illness Care.
* We set the ratio of intervention to control to 0.5 for patients without any visit. Based on an intervention group of 240 patients and a control group of 268 patients.
† Estimates and tests are based on a linear mixed model adjusted for cluster effects.
‡ Test is based on a logistic generalized estimating equation model adjusted for intracluster correlation. We adjusted proportions for cluster effects by using a linear mixed
model.
§ Analyses included only the 142 intervention patients and 158 control patients who were receiving medication.
� Based on an intervention group of 199 patients and a control group of 236 patients.
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may have enhanced patient activation and adherence
through improved practice team support. The practice
teams’ familiarity with their patients and long-time conti-
nuity of the patient–provider relationships, which are typ-
ical for small primary care practices, may have played a role
in achieving the positive results we observed (54).

We acknowledge a potential patient selection bias that
resulted from the physicians’ selection of patients for the
trial. We did not enroll all eligible patients with depression
in the practices, and enrolled patients were slightly more
depressed than nonenrolled patients. In addition, the ex-
tended patient recruitment period of 12 months meant
that we had to randomly assign practices and train health
care assistants before the last patient was enrolled—as other
studies have done (17). However, because patient charac-
teristics did not differ among the enrolled groups at base-
line, we do not believe the enrollment was skewed. Study
patients were similar to other primary care patients with
depression in terms of major sociodemographic character-
istics, symptom severity, and physical comorbid conditions
(31, 55). More than half of enrolled patients were unem-
ployed, which suggests a lower socioeconomic status, and
most patients had 1 or more physical diseases. Both char-
acteristics have been described as poor prognostic factors
for depression, which may have influenced the depression
treatment response rates (56–60). The measured mean de-
pression symptoms score of 17 (moderately severe) on the
PHQ-9 scale was similar to that of the primary care vali-
dation study (61). We enrolled more patients who were
already receiving depression treatment than did other trials
(15, 17), which may have reduced observed intervention
effects.

Because our study protocol did not permit providing
financial incentives for patients in this trial, a notable and
unbalanced percentage of loss to follow-up occurred at 12
months (19.7% in the intervention group and 12.0% in
the control group); this is a recurrent problem of trials in
primary care. Dietrich and colleagues (16) reported that
80.7% of the patients in their control group completed the
follow-up assessment, compared with 79.9% in their inter-
vention group. Follow-up data from Dobscha and col-
leagues (17) (84% of participants at 3 months, 84% at 6
months, and 85% at 12 months) show the general difficul-
ties of loss to follow-up in multicenter primary care re-
search. Our sensitivity analyses show that the effects of the
intervention on the primary outcome remain statistically
significant and stable under unfavorable assumptions about
nonparticipation at follow-up assessments. To check
whether our results on response and remission rates were
sensitive to missing value mechanisms, we performed a
Bayesian analysis on PHQ-9 score data from all assess-
ments and predicted response and remission rates. We re-
produced the results of the primary analysis.

Although the random assignment to intervention and
control groups yielded homogeneous results, our findings
are not generalizable or applicable to all patients with de-

pression in primary care practice because patients may have
other types of depressive disorders, such as minor depres-
sion, or be less responsive to this type of intervention.
Patients who voluntarily participated in such an interven-
tion might be more similar to those we included. We also
may have overestimated the effects because we could not
use blinded assessment of the primary outcome—most
family physicians would not allow independent contact
calls to their mental health patients by research staff (62).

In terms of panel size, age, and the clinical experience
of the staff, enrolled practices were representative of Ger-
man primary care practices (63) and similar to practices
enrolled in other case management trials (64). Because of
the similarities between German practices and U.S. pri-
mary care practices outside HMO settings (such as a high
percentage of solo or 2-person partnerships), our findings
should be relevant to both countries.

Our findings suggest that health care assistants with-
out specialized training in mental health care can be
effective in primary care, as recently proposed (20). As-
sistants can support self-management strategies by mon-
itoring symptoms regularly and providing behavioral ac-
tivation to patients with depression. We designed our
intervention to manage patients with depression with-
out making excessive demands on the limited resources
of the small primary care practices who treat most such
patients (65, 66).

Our findings have supported innovations in the Ger-
man health care delivery system. The government and ma-
jor health insurance companies have reformed the reim-
bursement system. In 2009, health insurance companies
began funding clinical work provided by practice-based
health care assistants, such as systematic telephone moni-
toring (67). Our trial intervention has been adopted for
national health care assistant training programs (68). These
financial incentives may lead to a broader implementation
of the intervention.

Our study suggests that case management provided by
health care assistants in small primary care practices may
reduce depression symptoms and improve the process of
care for patients with major depression relative to usual
care. Involving primary care practice–based health care as-
sistants in patient care for depression may improve depres-
sion outcomes in primary care settings.
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APPENDIX: BAYESIAN SENSITIVITY ANALYSIS

Reasons for Sensitivity Analysis
Nonparticipation and loss to follow-up on the primary out-

come can cause bias in treatment effect estimates, if missing data
depend on variables that are not observed or considered in the
analysis. A primary analysis method is unbiased if the probability
of missingness depends on observed variables only (the missing-
at-random assumption [49]). For our analysis of PHQ-9 scores,
missingness may depend on treatment group, practice, base-
line PHQ-9 score, and (for the 12-month assessment) the
score and missingness indicator from the 6-month assessment.
Our primary analysis should therefore prove to be fairly ro-
bust against missingness.

However, our analysis of clinical response and remission is
prone to bias because we did not use the 6-month assessment,
and the dependency of missing values at 12 months on observa-
tions at 6 months would be a nonignorable missing data mech-
anism (48).

We performed 2 types of sensitivity analysis. The first was to
investigate whether the analysis of clinical response and remission
end points is stable, when analyzed by a method that allows
missingness to depend on PHQ-9 scores at baseline and 6
months. The second was to investigate the extent to which our
results are influenced if missingness depends on the unobserved
PHQ-9 score (the missing-not-at-random assumption).

Methods
For the first sensitivity analysis, we extended the model of

our primary analysis to a Bayesian model by specifying a normal
distribution for baseline PHQ-9 score and noninformative priors.
We assessed the proportions of response and remission in the
same model by expressing them as functions of the continuous
model parameters under the normal distribution assumption
(which would not have been feasible without Bayesian analysis).

Our second group of sensitivity analyses was similar to those
described by Carpenter and colleagues (49). We further supple-
mented the Bayesian model by 2 logistic models for missingness
at both follow-up assessments, denoted as selection models (48,
49). We allowed the probability of missingness to depend on all
previous PHQ-9 scores, with separate parameters for each treat-
ment group; practice; and the current PHQ-9 score, regardless of
whether it was observed. The parameters for the current score
were fixed (5 parameter sets, assuming an odds ratio of 0.5, 1, or
2, for a difference of 2 SDs). In doing so, we followed Carpenter
and colleagues (49), who recommend, “The way in which the
non-random mechanism operates should be simple yet scientifi-
cally plausible.” For all other parameters, we specified noninfor-
mative priors.

We used a Markov Chain Monte Carlo simulation on Win-
BUGS software (50) for estimation, on the basis of available data
from 626 patients. Each simulation used a burn-in of 5000 and
10 000 additional runs. We checked convergence by inspecting
trajectories and autocorrelation diagrams.

Results and Discussion
Our Bayesian analysis under the assumption of an ignorable

missing data mechanism reproduces our main mixed-model anal-
ysis (Appendix Table 1; compare with Table 3). Results concern-
ing proportions of response and remission are similar and point
in the same direction as our main analysis.

Appendix Table 2 presents the sensitivity analyses under the
assumption of nonignorable missing data mechanisms. Treat-
ment effects were stable whenever we assumed the same missing
data mechanism in both treatment groups. The 12-month mean
difference in PHQ-9 score was reduced from �1.41 to �0.95
(CrI, �2.02 to 0.12) under the most unfavorable scenario.
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Appendix Table 2. Sensitivity Analysis Concerning Non–Missing-at-Random Scenarios

Odds Ratio of Intervention
to Control Patients*

Mean Score Difference (95% CrI) Response Rate at 12 Months
(95% CrI), %

Remission Rate at 12 Months
(95% CrI), %

6 Months 12 Months

1/1 �1.36 (�2.36 to �0.37) �1.41 (�2.48 to �0.35) 9.0 (2.2 to 15.8) 5.4 (1.2 to 9.7)
0.5/0.5 �1.36 (�2.32 to �0.42) �1.45 (�2.50 to �0.41) 9.3 (2.6 to 16.0) 5.7 (1.4 to 10.1)
0.5/2 �1.72 (�2.67 to �0.75) �1.79 (�2.84 to �0.72) 11.3 (4.5 to 17.9) 6.8 (2.6 to 11.1)
2/0.5 �0.92 (�1.90 to 0.06) �0.95 (�2.02 to 0.12) 6.0 (�0.8 to 12.8) 3.7 (�0.5 to 7.9)
2/2 �1.32 (�2.25 to �0.38) �1.33 (�2.38 to �0.27) 8.3 (1.7 to 14.9) 4.9 (1.0 to 9.0)

CrI � credible interval.
* Missingness odds ratio at 6 and 12 months, per 2 SDs of Patient Health Questionnaire-9 score.

Appendix Table 1. Bayesian Analysis*

Depression Outcome Intervention Group
(n � 310)

Control Group
(n � 316)

P Value† Mean Difference
(95% CrI)

Mean PHQ-9 score (SD) 10.74 (5.87) 12.13 (5.84) 0.027 �1.402 (�2.46 to 0.34)
Response, %‡ 35.4 26.6 0.008 8.9 (2.1 to 16.6)
Remission, %§ 16.5 11.2 0.009 5.3 (1.2 to 9.6)

CrI � credible interval; PHQ-9 � Patient Health Questionnaire-9.
* Based on the same linear mixed model as our primary analysis and all observed PHQ-9 score data at the baseline, 6-month, and 12-month assessments; 626 patients at 74
practices. We estimated response and remission rates on the basis of the Gaussian distribution model, fitted for the PHQ-9 scale to all available data.
† Defined as twice the posterior probability of a positive effect, which is meant as an analogue of the 2-sided P value of classical inferential statistics.
‡ Defined as improvement of PHQ-9 score by 50%.
§ Defined as a PHQ-9 score �5.

W-118 15 September 2009 Annals of Internal Medicine Volume 151 • Number 6 www.annals.org

Downloaded From: http://annals.org/pdfaccess.ashx?url=/data/journals/aim/20190/ by a University of California San Diego User  on 01/28/2017


