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Summary

Background: Depression in the elderly is mainly treated by primary care physicians;
the treatment is often suboptimal because of the limited resources available in pri-
mary care. New models of care in which treatment by a primary care physician is
supplemented by the provision of brief, low-threshold interventions mediated by
care managers are showing themselves to be a promising approach.

Methods: In this open, cluster-randomized, controlled study, we sought to determine
the superiority of a model of this type over the usual form of treatment by a primary
care physician. Patients in primary care aged 60 and above with moderate depres-
sive manifestations (PHQ-9: 10-14 points) were included in the study. The primary
endpoint was the percentage of patients in remission (score <5 on the Patient
Health Questionnaire, PHQ-9) after the end of the intervention (12 months after
baseline). The study was registered in the German Clinical Studies Registry
(Deutsches Register fiir Klinische Studien) with the number DRKS00003589.

Results: 71 primary care physicians entered 248 patients in the study, of whom 109
were in the control group and 139 in the intervention group. In an intention-to-treat
analysis, the remission rate at 12 months was 25.6% (95% confidence interval
[18.3; 32.8]) in the intervention group and 10.9% [5.4; 16.5]) in the control group
(p=0.004).

Conclusion: This study demonstrates the superiority of the new care model in the
primary care setting in Germany, as has been found in other countries.
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nesses affecting persons aged 65 and above

(whom we shall call “the elderly” in the rest of
this article), with an annual prevalence of 14% (1).
Approximately 10% of elderly patients in primary care
have depression (2). This highly prevalent condition is
clinically significant because it markedly impairs func-
tional ability and quality of life (3), elevates mortality
due to suicide (4), and worsens concomitant somatic
illnesses (5).

Elderly patients with depression suffer from spe-
cific care deficits. Depression is often more difficult
to diagnose in the elderly because of concomitant
somatic illnesses, along with a tendency for the mani-
festations of depression to be somatically oriented (6,
7). The elderly rarely receive psychotherapy even
when it is indicated and are less likely to be treated in
accordance with the guidelines (8). The reasons for
this include negative attitudes toward aging that cause
patients, physicians, and psychotherapists to have low
expectations for the treatability of depression, as well
as lack of information, the fear that patients will be
stigmatized, and inadequate network integration of
physicians and psychotherapists (9, 10). Most elderly
patients with depression are treated solely in primary
care (11, 12). Elderly patients, like younger ones, may
need psychosocial intervention (13, 14); it has been
found that elderly patients are more likely to be open
to receiving such kind of treatment if the diagnosis is
established by a primary care physician (13).

Newer care models address these care deficits (15).
One of the more successful ones is the “Improving
Mood—Promoting Access to Collaborative Treat-
ment” (IMPACT) model (16), in which the depressed
patient is treated in collaboration by the primary care
physician, a care manager, and a supervising psychia-
trist or psychotherapist. This model was developed in
the USA, and studies there have shown it to be benefi-
cial; it has since been implemented in other countries
and found to be beneficial there as well (17). The
model has now been adapted for use in Germany. In
the GermanIMPACT study, we evaluated its effec-
tiveness in comparison to the alternative of usual
treatment.

D epression is one of the commonest mental ill-
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Methods

The GermanIMPACT study was supported by the Ger-
man Federal Ministry of Education and Research
(FKZ: 01GY1142). Before recruitment began, it was
registered in the German Clinical Studies Registry
(Deutsches Register fiir Klinische Studien) with the
number DRKS00003589 and extensively described in a
published study protocol (18). Consultation was
obtained from the Ethics Committee of the Albert-
Ludwigs-Universitdt in Freiburg (150/12). The method
of the study is described in detail in the eMethods
section.

Design

The goal of the study was to compare GermanIMPACT
with treatment as usual (TAU) in primary care in a
cluster-randomized, controlled trial. After inclusion in
the study, the participating physicians’ practices were
randomly allotted to the intervention group (IG) or the
control group (CG). Despite the cluster-randomized
study design, the focus of the study, the intervention,
and the collection of data were all centered on the indi-
vidual patient. Potentially suitable patients were iden-
tified via practice software; the primary care physician
determined the current severity of depressive manifes-
tations with the Patient Health Questionnaire-9

(PHQ-9), informed the patient about the study, and
obtained his or her consent to participate in it. The
relevant data for statistical evaluations were acquired
by all of the study centers in uniform fashion by postal
questionnaire, at baseline (t0), at 6 months (t1), and at
the end of the intervention, i.e., at 12 months (t2). The
study was carried out from September 2012 (start of re-
cruitment) until August 2015 (end of all interventions).

Intervention

Stepwise treatment was given in the framework of the
study (Figure 1). It was oriented to the current con-
dition of each patient. Treatment was provided in a
collaborative effort by the primary care physician (a
board-certified general practitioner or internist in pri-
mary care practice), the care manager, and the super-
visor (either a physician with board certification in
psychiatry and psychotherapy, or else a psychological
psychotherapist).

The primary care physician diagnosed depression
and initiated its treatment. He or she was in regular
contact with the care manager to share information
about the patient’s course and any necessary changes
in the treatment.

A specially trained care manager (of whom there
were five overall in the two centers) with years of
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experience in a health profession supported the treat-
ment by staying in contact with the patient pro-
actively and uninterruptedly. Support was given at
intervals ranging from a week to a month, depending
on the patient’s needs, and consisted of psychoedu-
cation (about the symptoms and course of the disease,
drugs, side effects, etc.), configuring the patient’s ac-
tivities, relapse prophylaxis, and, where indicated,
training in problem-solving. The initial contact took
place in the doctor’s practice, and subsequent ones
were conducted by telephone.

Control treatment consisted of usual treatment by
the primary care physician, i.e., without any involve-
ment of a care manager. Patients in the control group
had full access to all care options of the health care
system and therefore showed the usual pattern of
treatment course.

There were no requirements concerning, or restric-
tions on, the prescription of drugs for patients in
either of the arms of the study.

Recruitment of primary care practices

On the cluster level, primary care practices within a de-
fined radius of the Freiburg and Hamburg city centers
were invited to take part in the study.
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Patient inclusion and exclusion criteria
Men and women with clinically diagnosed unipolar
depression were included in the study. The subjects
were aged 60 or older and had moderate depressive
manifestations, i.e., a PHQ-9 score of 10 to 14 points
(19). Patients with severe depression (>14 points) were
excluded; it was recommended that they be referred for
secondary (specialized) treatment as recommended by
the relevant guidelines. Prerequisites to participation in
the study were, in the intervention group, the subject’s
ability and willingness to stay in regular personal con-
tact with the care manager over the telephone, and, in
both groups, written consent to participation in the
study with a total of three written questionnaires.
Patients were excluded if they had a known
substance dependency disorder or marked cognitive
impairment (e.g., dementia), or if they were already in
psychotherapy at the time of their recruitment.
Patients with bipolar disorder, psychotic manifes-
tations, severe behavior abnormalities, or suicidality
at the time of recruitment were excluded as well.

Endpoints
The main focus of the study was the change in depressive
manifestations, as measured by the PHQ-9 (19), over the
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TABLE 1

Sample characteristics

CG Overall sample
(n=109) (n=248)

Demographic characteristics

Age, years

M (SD) 71.18(7.1) 71.58 (8.1) 71.35(7.5)
Range 52-88 57-92 52-92
Baseline TO (PHQ-9)

M (SD) 10.78 (4.1) 9.73(3.7) 10.32 (3.9)
Range 1-22 2-22 1-22
Sex; n (%)

Female 107 (77.0) 85(78.0) 192 (77.4)
Living situation

Living alone, n (%) 73 (52.9) 42 (38.9) 115 (46.7)

IG, intervention group; CG, control group; n, number; M, mean; SD, standard deviation

duration of the study, i.e., one year. The remission of de-
pressive manifestations at twelve months was the princi-
pal objective of treatment, and thus the primary endpoint
of the study; it was operationalized as a PHQ-9 score
below five points (a commonly accepted cutoff value).
The secondary endpoints were: treatment response, de-
fined as a reduction of manifestations by at least 50%; di-
mensional change in manifestations; health-related quality
of life, as measured by the EQ-5D-3L index score (20);
manifestations of anxiety (Generalized Anxiety Disorder
Scale [GAD-7] [21]); depression-related behavior (modi-
fied from Ludman et al. [22]), problem-solving skills
(modified from Bleich and Watzke, unpublished); and
resilience (Resilience Scale, short form [RS-13] [23]).

Statistical analysis

In the primary, intention-to treat analysis, a mixed-
effects logistic regression model was used to compare
the percentage of patients in remission twelve months
after the start of the intervention.

Results

1963 primary care physicians were contacted by mail
from July 2012 to November 2013. Ninety-nine
agreed to participate in the study and were allotted to
the intervention or the control group, according to the
study design. Eighty-seven of these 99 physicians
participated in the identification of potential study
patients via practice software; in this way, 1505 poten-
tial subjects were identified (age and diagnosis noted
in the medical record). Ultimately, 248 patients from
the practices of 71 primary care physicians were
included in the study, and baseline data were acquired
from them. Twelve months after the start of the inter-
vention (t2), 210 patients returned a filled-out ques-
tionnaire. Reasons for premature withdrawal from the
study included changes in the significance of depres-
sive manifestations because of altered somatic health
or improved mental health, dissatisfaction with the
intervention/the effort it required, or the initiation of
psychotherapy. Three patients died during the course
of the study for reasons unrelated to study partici-
pation (Figure 2).

Description of the study sample

The mean age was 71 years (SD = 7.5 years) (Table 1).
Approximately 75% of the patients were women. At
baseline (t0), the mean PHQ-9 score in the intervention
group was 10.76 points (SD 4.1), while that in the

TABLE 2

Results of the intention-to-treat analyses
Adjusted marginal means, IG Adjusted marginal means, CG
[95% confidence interval] [95% confidence interval]
PHQ-9 remission (<5) 0.26 0.1 0.004*
[0.183; 0.328] [0.054; 0.165]
PHQ-9 response (50% reduction) 0.23 0.11 0.029*
[0.146; 0.305] [0.041;0.169]
PHQ-9 dimensional 8.13 9.38 0.009*
[7.42; 8.85] [8.79; 9.96]
GAD7 6.75 7.15 0.38
[6.05; 7.45] [6.61;7.70]
Depression-related behavior 3.02 297 0.67
[2.83;3.21] [2.79; 3.14]
RS-13 59.25 59.34 0.96
[67.11; 61.40] [67.27; 61.41]
PSS 15.94 15.58 0.29
[15.45; 16.42] [15.14; 16.02]
EQ-5D Index 0.57 0.66 0.005*
[0.52; 0.61] [0.61;0.70]

* significant difference between the intervention group and the control group. IG, intervention group; CG, control group; PHQ, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder
Scale; RS-13, Resilience Scale (short form); PSS, problem-solving skills; EQ-5D-3L, questionnaire on health-related quality of life
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control group was somewhat lower (9.73; SD 3.7). The
percentage of patients who lived alone was higher in
the intervention group (52.9%) than in the control
group (38.9%).

Results: primary endpoint

The adjusted and estimated remission rate in the inter-
vention group was 25.6% (95% confidence interval,
[18.3; 32.8]). This was significantly (p = 0.004) higher
than the corresponding value in the control group,
which was 10.9% [5.4; 16.5]) (Table 2, Figure 3).

Results: secondary endpoints

The rate of response to treatment was higher in the
intervention group (22.5% [14.6; 30.5]) than in the con-
trol group (10.5% [4.1; 16.9]; p=10.029). On the level
of the estimated mean, lower depressivity scores were
found in the intervention group (8.13; [7.42; 8.85]) than
in the control group (9.38; [8.79; 9.96]; p = 0.009). The
intervention had an effect on quality of life as well (EQ-
SD-3L index score, p = 0.005). The adjusted estimated
mean value was 0.66 [0.61; 0.70] in the intervention
group and 0.57 ([0.52; 0.61]; p =0.005) in the control
group, on a scale from 0 (very poor) to 1 (best possible).
Only very slight differences were seen in general mani-
festations of anxiety, depression-related behavior,
individual mental resilience, and problem-solving skills
(Table 2).

Sensitivity analyses
In the framework of a sensitivity analysis, a per-
protocol analysis was additionally computed, in order
to investigate the stability of the findings. This analysis
revealed the findings to be highly consistent (eZable 1).
Additional analyses of possible differences in treat-
ment revealed that, at all measurement timepoints,
approximately half of all patients were being treated
with psychoactive drugs. At no timepoint did the two
groups differ significantly in this regard (eTable 2).
Further analyses of utilization will be carried out as
part of the planned health-economic analyses.

Discussion
In the GermanIMPACT study, the effects of a collabo-
rative approach to the treatment of depression in elderly
patients in primary care were studied in a cluster-
randomized, controlled trial in comparison to usual
treatment. One year after the beginning of treatment,
the remission rate in the intervention group was
approximately twice as high as in the control group.
There was thus a statistically significant and clinically
relevant effect on the primary endpoint of the study.
The study was designed according to high scien-
tific standards and was carried out in typical settings
of care. Thus, for example, the primary care phy-
sician’s assessment and the screening results in the
primary care setting were deliberately used for the
establishment of the diagnosis of depression and for
the checking of inclusion and exclusion criteria, be-
cause these procedures ought to be implementable

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115: 741-7
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under routine conditions as well (24). The target crite-
ria were also chosen with a view toward high clinical
relevance. Remission was chosen as a primary end-
point because it is a central objective of the treatment
of depression. The consistency of the findings across
the various symptom-relevant target criteria, includ-
ing quality of life, speak for the robustness of the
findings within the study. Moreover, the effect of the
intervention cannot be solely due to changes in the
frequency of use of psychoactive drugs, as no statisti-
cally significant difference was found in this regard.
The limitations of the study include the large percent-
age of the initially contacted physicians that declined to
participate in the study and the low number of subjects
recruited among the patients of the participating phy-
sicians. It had been expected at the outset that primary
care physicians would be more willing to participate,
and that a larger number of patients would be recruited
per physician’s practice, than later turned out to be the
case. In fact, however, both of these rates are in the
usual range for studies conducted in realistic primary
care settings (25). The large number of participating
practices and the low number of patients recruited per
practice had a positive effect on the statistical power of
the study; as a result, the goal for statistical power that
had been initially set during the planning of the study
was achieved in the end, despite the relatively small
study sample (eBox). Moreover, the number of potential
subjects that were identified serves as no more than a
rough estimate of the actual recruitment potential,
because, for some patients, the documentation of a
depressive disorder in the medical record referred to
findings of an older date, and was thus of limited
informative value as to the current presence or absence
of depressive manifestations. Nor was it required or
stated that the patients who were identified as potential
study subjects actually visited their primary care
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Key messages

® The care of elderly patients with depression in the framework of a collaborative care
model was found to increase the rate of remission of depressive manifestations at
one year from 10.9% to 25.6%.

® Treatment by this model also significantly improved the patients’ quality of life.

® These findings are comparable to those of studies from other countries regarding
the IMPACT model or similar treatment models.

® |n this care model, care was delivered in collaboration by the primary care phy-
sician, the care manager, and the supervisor. The care manager stayed in regular
contact with the patient, supervised the course of depressive manifestations, and
carried out basic interventions such as psychoeducation, coordination of activities,
relapse prophylaxis, and training in problem-solving if indicated.

physician’s practice during the recruitment period. A
further limitation arose from the cluster-randomized
study design. The number of physicians who did not
participate in the identification or inclusion of patients
was somewhat higher in the control group than in the in-
tervention group. It seems likely that assignment to the
control group (in which no additional intervention was
to be provided to the patients) lessened the physicians’
motivation to include patients in the study. Moreover, it
is clear that sample bias is more likely to arise in cluster-
randomized trials than when randomization is carried
out at the level of individual patients; for the purposes
of this study, however, the nature of the intervention
made it impossible to randomize at the patient level, or
to blind the patients to the intervention. Lastly, signifi-
cant effects were found only for depressive mani-
festations and for quality of life. Precisely these two
endpoints, however, are clearly of the highest relevance
for the evaluation of interventions against depression.

As for the size of therapeutic effect, the observed
doubling of the rate of remission of depressive mani-
festations is clearly a clinically relevant result, yet even
in the intervention group only about one-quarter of
patients achieved a remission. A higher remission rate
would have been desirable. It also seems surprising at
first sight that the response rate and the remission rate
were of comparable size. This is mainly due to the fact
that, at baseline (timepoint TO), the patients in both
groups had mean scores of approximately 10 points.
Starting from this baseline, a reduction by five points is
the criterion both for a remission and for a treatment
response.

The findings of the GermanIMPACT study are similar
to those of the original IMPACT study and its other
international replications. In the study of Unniitzer et al.
(16), 8% of the patients in the control group and one-
quarter of the patients in the intervention group were in
remission at 12 months (16). The English replication of
the study yielded an adjusted mean-value difference of
1.36 PHQ-9 points, which is also in agreement with our
findings (26). The Dutch replication yielded remission

rates of 6.3% under standard treatment and 20.7% in the
intervention group; both of these figures are lower than
in our study (27).

Aside from the observed effect of the intervention,
its implementability in the German healthcare system
is a matter of importance. To assess this, accompany-
ing qualitative studies were carried out among the
patients, primary care physicians, care managers, and
supervisors. The participating primary care phy-
sicians gave the intervention an overall positive rat-
ing. The involvement of care managers was described
by most of them as a helpful supportive measure that
lightens the burden on the physician (28).

In conclusion, this German study, like the other
IMPACT studies, revealed a significant benefit of the
collaborative care model compared to usual treat-
ment in primary care. This model can thus be
regarded as solidly supported by evidence from
research. From the perspective of the participating
physicians, the collaborative care model represents a
major enhancement of care that can markedly lighten
the burden on the primary care physician. Comple-
mentary investigations from the points of view of the
patients, care managers, and supervisors serve to
round out the picture (29, 30). The results available
to date all imply that the collaborative care model is
beneficial. A health-economic assessment that is
currently in progress will show whether it is cost-
effective in Germany.
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eTABLE 1

Results of the per-protocol analyses

Adj. marginal means, IG Adj. marginal means, CG
[95% confidence interval] | [95% confidence interval]

PHQ-9 remission (<5) 0.241 0.111 0.023*
[0.155; 0.326] [0.048; 0.174]

PHQ-9 response (50% reduction) 0.225 0.108 0.059
[0.131;0.319] [0.036; 0.180]

PHQ-9 dimensional 8.109 9.282 0.026*
[7.25; 8.97] [8.71;7.25]

GAD7 6.722 6.939 0.670
[5.94; 7.50] [6.33;7.55]

Depression-related behavior 3.020 2.986 0.820
[2.79; 3.29] [2.81;3.17]

RS-13 59.204 59.622 0.798
[56.89; 61.51] [57.43; 61.81]

PSS 16.163 15.635 0.120
[15.71; 16.62] [15.15; 16.12]

EQ-5D Index 0.61 0.56 0.102
[0.57; 0.65] [0.51; 0.60]

Analyses based on n=210; * significant difference between the intervention group and the control group
Adj., adjusted; IG, intervention group; CG, control group; PHQ, Patient Health Questionnaire; GAD-7, Generalized Anxiety Disorder Scale;
RS-13, Resilience Scale (short form); PSS, problem-solving skills; EQ-5D-3L, questionnaire on health-related quality of life
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eTABLE 2

Percentage of patients taking psychoactive drugs

I I

AtTO (%, SE) 53.96% (4.24%) 54.13% (4.79%) 0.979
AtT1 (%, SE) 58.14% (4.67%) 46.02% (4.92%) 0.073
AtT2 (%, SE) 53.77% (4.71%) 47.52% (4.93%) 0.362

Analyses based on n =248, data replacement by multiple imputation;
IG, intervention group; CG, control group; SE, standard error

Design effect

During study planning, a sample size of 85 subjects per
treatment group (170 total) was calculated for the
primary analysis (cf. study protocol [18]). Because a
cluster-randomized study design was chosen, the
included subjects were not fully independent of each
other, and account had to be taken of this fact in cal-
culating samples. On the assumption of an intraclass
correlation coefficient (ICC) of 10% and five patients per
participating doctor’s practice, calculations in the plan-
ning stage of the study yielded a design effect of 1.46.
The figures actually obtained by the completion of the
study were an ICC of 9.2% and 3.5 patients per practice,
yielding a finally calculated design effect of 1.23. As a
result, the number of patients that needed to be recruited
under the assumptions made for power analysis turned
out to be reduced from 250 (170 x 1.46) to 210 (170 x
1.23). Because of this, the initially demanded statistical
power of 80% was, in fact, attained despite the lower
number of patients included in the study.
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eMETHODS

Method

The GermanIMPACT study was supported by the
German Federal Ministry of Education and Research
(Bundesministerium  fiir Bildung und Forschung,
BMBF) (FKZ: 01GY1142). Before recruitment began,
it was registered with the German Registry of Clinical
Studies (Deutsches Register fiir Klinische Studien,
DRKS) under the number DRKS00003589 and exten-
sively described in a published study protocol (18).
Consultation was obtained from the Ethics Committee
of the Albert-Ludwigs-Universitét Freiburg (150/12).

Design

The goal of the study was to compare GermanIMPACT
treatment with treatment as usual (TAU) in primary
care. Because the intervention consisted of treatment
by a collaborative treatment team, a cluster-
randomized, controlled study design with the doctor’s
practice as the reference point for randomization was
chosen, in order to avoid potential contamination
effects. After their inclusion in the study, the participat-
ing practices were randomly allotted to the intervention
group or the control group (IG, CG). The allotment was
carried out by a computerized algorithm to obtain a 1:1
ratio, employing randomly varying block sizes (2-6),
stratified by the study locations (Freiburg/Hamburg).
Despite the cluster-randomized design, the focus of the
study, the intervention, and the acquisition of data were
all centered on the individual patient.

Intervention

Stepwise treatment was given in the framework of the
study (Figure 1). It was oriented to the current condition of
each patient. Treatment was provided in a collaborative ef-
fort by the primary care physician (a board-certified gen-
eral practitioner or internist in primary care practice), the
care manager, and the supervisor (either a physician with
board certification in psychiatry and psychotherapy, or
else a psychological psychotherapist).

The primary care physician diagnosed depression
and initiated its treatment. He or she was in regular
contact with the care manager to share information
about the patient’s course and any necessary changes
in the treatment.

A specially trained care manager (of whom there
were five overall in the two centers) with years of
experience in a health profession supported the treat-
ment by staying in contact with the patient pro-
actively and uninterruptedly. Support was given at in-
tervals ranging from a week to a month, depending on
the patient’s needs, and consisted of psychoeducation
(about the symptoms and course of the disease, drugs,
side effects, etc.), configuring the patient’s activities,
relapse prophylaxis, and, where indicated, training in
problem-solving. The initial contact took place in the
doctor’s practice, and the subsequent ones were
conducted by telephone.

There was one supervisor in Freiburg and one in
Hamburg. The supervisors maintained oversight of
case management for the year of the intervention and
assisted the care managers with difficult situations.
The primary care physicians also had the opportunity
to turn to the supervisors for advice on drug treatment
or emergencies. In exceptional cases, there was direct
contact between the patient and a supervisor, e.g., in
case of refractory symptoms. Collaborative care mod-
els are discussed in detail in References (el—e3); an
extensive description of the intervention in this study
can be found in the study protocol (18).

Control treatment consisted of usual treatment by
the primary care physician, i.e., without any involve-
ment of a care manager. Patients in the control group
had full access to all care options of the health care
system and therefore displayed the usual pattern of
treatment course.

There were no requirements concerning, or restric-
tions on, the prescription of drugs for patients in
either of the arms of the study.

Recruitment of primary care practices

On the cluster level, primary care practices within a de-
fined radius of the Freiburg and Hamburg city centers
were invited to take part in the study. Only practices
that provided care in the framework of the German
legally mandated health insurance system were eligible
for participation. Special practices that did not offer
comprehensive primary care, practices treating fewer
than 400 patients in the legally mandated health insur-
ance system per quarter, practices with additional cer-
tified training in psychotherapy, and practices already
participating in a different depression study were
excluded from participation.

Patient inclusion and exclusion criteria
Men and women with clinically diagnosed unipolar
depression were included in the study. The subjects
were aged 60 or older and had moderate depressive
manifestations, i.e., a PHQ-9 score of 10 to 14 points
(19). Patients with severe depression (>14 points) were
excluded; it was recommended that they be referred for
secondary (specialized) treatment as recommended by
the relevant guidelines. Prerequisites to participation in
the study were, in the intervention group, the subject’s
ability and willingness to stay in regular personal con-
tact with the care manager over the telephone, and, in
both groups, written consent to participation in the
study with a total of three written questionnaires.
Patients were excluded if they had a known
substance dependency disorder or marked cognitive
impairment (e.g., dementia), or if they were already in
psychotherapy at the time of their recruitment.
Patients with bipolar disorder, psychotic manifes-
tations, severe behavior abnormalities, or suicidality
at the time of recruitment were excluded as well.
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Endpoints

The main focus of the study was the change in depres-
sive manifestations, as measured by the PHQ-9 (19),
over the duration of the study, i.e., one year. The re-
mission of depressive manifestations at 12 months was
the principal objective of treatment, and thus the pri-
mary endpoint of the study; it was operationalized as a
PHQ-9 score below 5 points (a commonly accepted
cutoff value). The secondary endpoints were: treatment
response, defined as a reduction of manifestations by at
least 50%; dimensional change in manifestations;
health-related quality of life, as measured by the
EQ-5D-3L index score (20); manifestations of anxiety
(Generalized Anxiety Disorder Scale [GAD-7] [21]);
depression-related behavior (modified from Ludman et
al. [22]), problem-solving skills (modified from Bleich
and Watzke, unpublished); and resilience (Resilience
Scale, short form [RS-13] [23]). Data were acquired by
postal questionnaire at baseline (t0), at 6 months (t1),
and at the end of the intervention, i.e., at 12 months

(2).

Sample size

On the basis of the observed effects of the IMPACT
model in comparable previous studies, the sample size
was planned to have an 80% chance of detecting an
effect of comparable size with a two-tailed test at the
conventional p<0.05 significance level. It was deter-
mined that the primary analysis would need a sample
comprising 85 patients per treatment group, or 170
overall (cf. study protocol [18]). Because of design
effects and the expected drop-out rate, the required
overall sample size rose to 300 patients (150 per arm).
On the assumption that 60 primary care practices would
be recruited (30 per arm), this corresponds to 5 patients
per physician. The primary analysis was conducted by
the intention-to-treat principle, i.e., all patients who

underwent randomization were included in the analysis
according to the treatment to which they had initially
been allotted. Additional sensitivity analyses were car-
ried out by the per-protocol principle, i.e., patients were
only included in the analysis if they actually received
the treatment to which they had initially been allotted.

Blinding

Blinding of patients to their group allotment was im-
possible because of the nature of the intervention. The
patients were informed only about the study conditions
in the group to which their treating practice had been
allotted by randomization. Neither group was informed
about the conditions in the other group.

Statistical analyses

In the primary, intention-to treat analysis, a mixed-
effects logistic regression model was used to compare
the percentage of patients in remission 12 months after
the start of the intervention. The severity of manifes-
tations (PHQ-9) at baseline (timepoint t0) was entered
into the model as a covariate for adjustment. In addi-
tion, the study center (Freiburg/Hamburg) and group
membership (intervention/control group) were con-
sidered fixed effects, and possible differences between
the patient clusters (patients of a practice) were con-
sidered random effects. The results were expressed as
estimated adjusted marginal means (referred to as
“adjusted means” in the manuscript for simplicity).
Missing data were replaced with the expectation maxi-
mization (EM) algorithm (for a detailed description,
see [18]).

A per-protocol analysis was additionally computed,
in order to investigate the stability of the findings
(analysis only of patients who completed the study as
they had been allotted).

The analyses were performed with STATA 14.2.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115: 741-7 | Supplementary material

MEDICINE




