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Guideline-based stepped and 
collaborative care for patients with 
depression in a cluster-randomised 
trial
Martin Härter1, Birgit Watzke2, Anne Daubmann3, Karl Wegscheider3, Hans-Helmut König4, 
Christian Brettschneider  4, Sarah Liebherz1, Daniela Heddaeus1 & Maya Steinmann  1

Guidelines recommend stepped and collaborative care models (SCM) for depression. We aimed to 
evaluate the effectiveness of a complex guideline-based SCM for depressed patients. German primary 
care units were cluster-randomised into intervention (IG) or control group (CG) (3:1 ratio). Adult routine 
care patients with PHQ-9 ≥ 5 points could participate and received SCM in IG and treatment as usual 
(TAU) in CG. Primary outcome was change in PHQ-9 from baseline to 12 months (hypothesis: greater 
reduction in IG). A linear mixed model was calculated with group as fixed effect and practice as random 
effect, controlling for baseline PHQ-9 (intention-to-treat). 36 primary care units were randomised to IG 
and 13 to CG. 36 psychotherapists, 6 psychiatrists and 7 clinics participated in SCM. 737 patients were 
included (IG: n = 569 vs. CG: n = 168); data were available for 60% (IG) and 64% (CG) after 12 months. 
IG showed 2.4 points greater reduction [95% confidence interval (CI): −3.4 to −1.5, p < 0.001; Cohen’s 
d = 0.45] (adjusted PHQ-9 mean change). Odds of response [odds ratio: 2.8; 95% CI: 1.6 to 4.7] and 
remission [odds ratio: 3.2; 95% CI: 1.58 to 6.26] were higher in IG. Guideline-based SCM can improve 
depression care.

Depression is one of the most widespread mental disorders1. Although successfully treatable, depression often 
remains undetected or is diagnosed late2,3 and often treatment is delayed or not evidence-based3,4. Treatment 
selection is often unsystematic regarding type and intensity5 and fragmented healthcare services encumber inte-
grated care6. Guidelines such as the NICE guideline “The treatment and management of depression in adults 
(updated edition)”7 and the German National Clinical Practice Guideline “Unipolar Depression” (updated edi-
tion)8 recommend stepped and collaborative care to improve depression care5,7–10. Stepped care aims to treat 
patients with an adequate treatment of the lowest possible intensity while continuously monitoring progress. 
Stepped care is usually combined with collaborative care, which aims to systematically integrate different care 
providers11,12. Robust evidence confirms the effectiveness and cost-effectiveness of collaborative care for depres-
sion11,13,14 and results regarding stepped care for depression are promising, although less conclusive15,16.

While all stepped care models include care management elements, they vary greatly concerning amount and 
type of steps, care providers and stepping-up criteria16. Several stepped care interventions integrate care man-
agement, self-help, low-intensity psychotherapeutic interventions and antidepressant medication systematically 
into one model e.g.17, of which only three were evaluated within randomised controlled trials18–20. One preventive 
model addressed residents in homes for the elderly18, one addressed women in low-income community practices 
in Chile19, while the third incorporated care managers into general practitioners’ (GP) practices, thus using addi-
tional resources hardly pertaining to regular care20.

1Department of Medical Psychology, University Medical Center Hamburg-Eppendorf, Martinistraße 52, 20246, 
Hamburg, Germany. 2Clinical Psychology and Psychotherapy Research, Institute of Psychology, University of Zurich, 
Binzmühlestrasse 14/16, CH-8050, Zurich, Switzerland. 3Department of Medical Biometry and Epidemiology, 
University Medical Center Hamburg-Eppendorf, Martinistraße 52, 20246, Hamburg, Germany. 4Department 
of Health Economics and Health Services Research, Hamburg Center for Health Economics, University Medical 
Center Hamburg-Eppendorf, Martinistraße 52, 20246, Hamburg, Germany. Martin Härter, Birgit Watzke, Daniela 
Heddaeus and Maya Steinmann contributed equally to this work. Correspondence and requests for materials should 
be addressed to M.H. (email: m.haerter@uke.de)

Received: 18 December 2017

Accepted: 30 May 2018

Published: xx xx xxxx

OPEN

http://orcid.org/0000-0002-5280-1075
http://orcid.org/0000-0001-6091-040X
mailto:m.haerter@uke.de


www.nature.com/scientificreports/

2SCIEntIfIC RePoRtS |  (2018) 8:9389  | DOI:10.1038/s41598-018-27470-6

Furthermore, very few stepped and collaborative care models exist in which inpatient treatment plays more 
than a marginal role, although this setting is necessary for severely ill patients, especially with chronic depression 
or suicidality8. More randomised controlled trials (RCT) are needed on complex, guideline-based care models 
with a broad intervention spectrum. It appears especially important to evaluate approaches making efficient use 
of established health care structures to facilitate later implementation and roll out in routine care, as opposed to 
models which require bringing external care managers into practices.

The primary objective of this study was to investigate the effectiveness of a stepped and collaborative care 
model (SCM) for patients with depression based on the German National Clinical Practice Guideline “Unipolar 
Depression”8, incorporating treatment options of various intensities in out- and inpatient settings. We hypothe-
sised that SCM would lead to greater depressive symptom reduction from baseline to 12 months on an individual 
patient level. A cluster-randomised design was chosen because it was necessary to provide GPs in the SCM con-
dition with specialised training and tools.

This model and the accompanying study were implemented under routine conditions involving care providers 
active in regular health care. This type of setting contrasts with many other stepped care studies implemented to 
date, which rely on bringing new care providers into the system. Such approaches would be difficult to implement 
in countries where no large-scale government initiative supports these projects, such as Germany.

Methods
Study design. The study, described in detail elsewhere21, was embedded into the research initiative psychenet -  
The Hamburg Network for Mental Health22. It was designed as a prospective parallel cluster-randomised controlled 
intervention trial of a consecutive sample of patients with depression from primary care assessed at four time 
points. Participating GP practices were randomised to intervention group (IG) or control group (CG) in a 3:1 
ratio. The GP practices consented to be randomised before randomisation took place and were not blinded to 
group assignment. The randomisation process was conducted by a computer program using minimisation based 
on practice size, practice location and income level of the practice’s local district.

Sample size calculation was based on the detection of a small to moderate effect (Cohen’s d of 0.40) with a 
statistical power of 0.80 and a type I error rate of 0.05 between each of six treatment options in SCM and TAU. We 
aimed to recruit three times more patients in IG than in CG in order to run further separate subgroup analyses 
for each of the six treatment options available in IG. After considering the clustered design with an expected 
intra-cluster correlation (ICC) of 0.05, the differential expected attrition rates between groups, and the amount 
of patients needed in IG in order to run the further separate analyses, we aimed to recruit a total of 860 patients. 
Expecting that each of the GPs in the included practices would recruit 15–25 patients, we planned to gain 40 
practices for study participation (660 patients from 30 practices in SCM and 200 patients from 10 practices in 
TAU21). In total, we recruited 49 practices: 36 practices were randomised to the IG and 13 practices to the CG.

Patients in SCM were assessed and treated within an integrated network comprising 36 GP practices, 36 psy-
chotherapists, 6 psychiatrists and 7 inpatient clinics23,24, while patients in TAU were assessed and treated in 13 GP 
practices and any available routine care facilities. No changes were made to methods after trial commencement.

Approval. The study was approved by the Ethics Committee of the Hamburg Chamber of Psychotherapists.

Accordance. The study was conducted according to the principles of the Declaration of Helsinki (2013 version).

Informed consent. Written informed consent was obtained from all participants.

Clinical trial registration. The study was registered in ClinicalTrials.gov (registration number: NCT01731717; 
registration date: 11.12.2012).

Care Providers. GPs in greater Hamburg were invited to participate by mail via the Hamburg Chamber of 
Physicians. Inclusion criteria were to be working as a GP in an established GP practice and willingness to partic-
ipate in study procedures. Once we reached the planned sample size of at least 40 practices (see sample size cal-
culation and results section), we did not follow up on this initial invitation, i.e. did not send out reminder letters.

Patients. GPs recruited patients in three screening and assessment steps using checklists and the PHQ-921. 
Inclusion criteria were: minimum age of 18, Patient Health Questionnaire-9 (PHQ-9) score ≥ 5 and informed 
consent. Exclusion criteria were insufficient German language knowledge or a health situation not permitting 
questionnaire completion. Neither somatic nor mental comorbidities were exclusion criteria; patients were only 
excluded if a comorbid mental disorder (e.g. trauma) was the main treatment focus.

Interventions. Stepped collaborative care model (SCM). SCM was a stratified stepped and collaborative care 
approach carried out by GPs, psychiatrists, psychotherapists and inpatient facilities in the IG21. GPs completed an 
ICD-10-based checklist and imparted psychoeducation. Treatment interventions were allocated by GPs following 
guideline recommendations, i.e. based on depression severity and patient preferences (shared decision-making)21.

Treatment options on four intensity levels were available: Step 1) active monitoring; 2a) bibliotherapy; 2b) 
internet-based self-management; 2c) telephone-administered psychotherapy (9–13 sessions); 3a) outpatient psy-
chotherapy in individual or group settings (usually up to 25 sessions); 3b) antidepressant pharmacotherapy; and 
4) combination of psycho- and pharmacotherapy in out- or inpatient setting.

Depression severity (PHQ-9) was monitored by care providers in predefined intervals following guideline rec-
ommendations. Stepping up was recommended if PHQ-9 score did not improve by at least 20%. A care provider 
network and an online platform indicating available treatment capacities in secondary care were implemented 
to facilitate communication and referral. All care providers obtained intensive training regarding guideline 
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recommendations7,8, psychoeducation, SCM and related interventions. Quarter-yearly quality circles assured 
SCM quality and adherence to guideline recommendations.

Treatment as usual (TAU). CG patients received treatment as usual by their GP and within regular German 
healthcare, including potentially necessary referrals to psychotherapy and psychiatry in out- or inpatient facilities. 
Systematic screening (see “Patients”) was carried out in both SCM and TAU to ensure a comparable recruitment 
and inclusion process. However, CG care providers did not have access to training and quality circles, diagnostic 
and decision-making tools, systematic monitoring, low-intensity treatments or online referral tools.

Outcomes. All outcomes were assessed by self-report questionnaires at four time points: Baseline (T0) assess-
ment was handed out by the GP at study inclusion and completed before treatment began. Patients received fur-
ther questionnaires 3 (T1), 6 (T2) and 12 months (T3) after baseline by mail. If a questionnaire was not returned 
within two weeks, up to two reminder letters were sent to the patient and one to the patient’s GP to improve 
response rates. No changes were made to outcome measures after the trial commenced.

Primary outcome was change in depressive symptoms assessed by the Patient Health Questionnaire-9 (PHQ-
9)25 from baseline to 12 months. We hypothesised that SCM would reduce depressive symptoms significantly 
more than TAU from baseline to 12 months. Secondary outcome parameters were change in depressive symptoms 
over various time points (PHQ-9), response (≥50% reduction on PHQ-9 from T0 to T3), remission (<5 points 
on PHQ-9 at T3), change in health-related quality of life assessed by the 12-item Short Form Health Survey (SF-
12)26 and patient satisfaction assessed by the Client Satisfaction Questionnaire (CSQ-8)27.

Statistical analysis. The primary outcome analysis was based on the intention to treat (ITT) population. In 
case of missing follow-up values, a last-observation carried forward (LOCF) imputation was performed in adher-
ence to our study protocol21. Using this data, a linear mixed model was calculated with group (SCM/TAU) as a 
fixed effect and GP practice as a random effect under control of baseline PHQ-9 score as a covariate. Sensitivity 
analyses were performed for the primary outcome by applying multiple imputation (MI) as a further method of 
missing value imputation. The intra-cluster correlation (ICC) was computed to assess the proportion of variance 
explained by the clusters.

For each secondary outcome parameter, a linear mixed model was computed with group (SCM/TAU) as fixed 
effect and practice as random effect. For the analysis of change in depressive symptoms over various time points, 
baseline PHQ-9 score was controlled for as a covariate. For the analysis of change in health-related quality of life, 
baseline SF-12 score was included as a covariate. Group-by-time interactions were computed. Here, the adjusted 
means of between-groups differences were only reported if group-by-time interaction was significant. No covari-
ates were included in analyses of remission, response and patient satisfaction. For all analyses, a significance level 
of p = 0.05 was determined and SPSS 21 was used.

Data availability statement. The datasets generated and analysed during the current study are available 
from the corresponding author on reasonable request.

Results
Participant flow. Figure 1 shows participant flow according to the extended CONSORT statement for clus-
ter-randomised trials28: Between September 2011 and April 2012, 1,058 practices were invited to participate, 
of which 49 practices finally agreed and were randomised. Of the 36 practices randomised to SCM, 22 actively 
included at least one patient; in TAU, this was the case in 12 of 13 practices.

We collected data regarding the GP practices in IG who failed to actively recruit patients. These GPs and GPs 
in active IG practices showed similar characteristics regarding age, years working in an own practice, number of 
patients treated and proportion of depressive patients. However, GPs failing to recruit patients were more often 
female (88.9% as opposed to 68.8% in active practices) and worked notably longer mean hours per week (51.1 
hours (SD = 12.6 hours) as opposed to 41.1 hours (SD = 11.4 hours) in active practices). We did not have the 
opportunity to collect systematic data regarding the characteristics of GPs who dropped out directly after rando-
misation, but were only able to document anecdotal reasons. In most cases, GPs stated time constraints due to the 
extra documentation workload required in SCM. Other reasons were problems integrating study procedures into 
practice routine, and the decision to participate in a competing research study, among others.

A total of 1,890 patients were screened for eligibility with PHQ-9, of which 779 patients gave informed consent 
(610 in IG, 169 in CG). The proportion of patients who didn’t fill out questionnaires was comparable in SCM 
and TAU at all time points. Patients with missing T3 questionnaires didn’t differ significantly from patients who 
filled out the questionnaire regarding baseline depression severity (PHQ-9), partnership status, education level 
or nationality. However, patients with missing T3 questionnaires were significantly younger (mean agemissing =  
39.6 (SD = 13.9); mean agenot missing =  45.0 (SD = 13.7); p < 0.001) and more often male (female = 36% missing vs. 
male = 49% missing; p = 0.001).

Sample. Patient inclusion took place from August 08, 2012 to March 31, 2014. Follow-up measurements took 
place between 2012 and 2015. SCM and TAU do not appear to display relevant differences regarding baseline 
characteristics of individuals on patient or cluster level (Table 1). Approximately three of four included patients 
were female, with a mean age in the early to mid-forties.

Primary outcome. The adjusted PHQ-9 mean reduction from baseline to 12 months was 2.44 points 
greater in patients in SCM than in TAU [95% CI: −3.4 to −1.5, p < 0.001; Cohen’s d = 0.45] (Fig. 2, Table 2). 
Sensitivity analysis performed by imputing missing values with MI instead of LOCF yielded a very similar and 
significant 2.53-point difference between SCM and TAU [95% CI: −3.5 to −1.6, p < 0.001; Cohen’s d = 0.47]. An 
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intra-cluster correlation (ICC) of 0.0032 was found, meaning that only 0.3% of variation in depressive symptoms 
(PHQ-9) at 12 months could be attributed to GP practices after taking baseline depressive symptom severity of 
patients and treatment group membership of practices into consideration.

Secondary outcomes. 34.5% (196 of 569) of patients in SCM showed response (at least 50% reduction on 
PHQ-9 from baseline to 12 months), while this was the case for 14.9% (25 of 168) of patients in TAU. The odds of 
response were 2.8 times higher in SCM than TAU [95%-CI: 1.63 to 4.74; p < 0.001].

20.2% (115 of 569) of SCM patients achieved remission (PHQ-9 score below 5 points at 12 months), this was 
the case for 7.1% (12 of 168) of TAU patients. The odds of obtaining remission were 3.2 times higher in SCM 
[95%-CI: 1.58 to 6.26; p = 0.001].

The analysis regarding change in adjusted PHQ-9 values over various time points demonstrated that depres-
sive symptoms decreased significantly more in SCM than in TAU at all measurement points (1.3 points more at 3 
months, 1.4 points more at 6 months, and 2.5 points more at 12 months) (Table 2). Time and treatment allocation 
interacted significantly.

Figure 1. Participant flowchart according to the cluster-randomised CONSORT statement28.
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The SF-12 mental health score didn’t improve significantly more in SCM than in TAU over all time points, 
while the SF-12 physical health score improved significantly more in SCM at both 6 and 12 months (1.8 and 2.9 
points, respectively) (Table 2). Only the physical health subscale of the SF-12 showed a significant interaction 
between time and treatment allocation.

There was no significant difference regarding patient satisfaction according to CSQ-8 at 12 months between 
SCM and TAU (Table 2). No adverse events or side effects were reported in SCM or TAU.

Patient level

Group

SCMa (n = 569) TAUb (n = 168)

Age (M (SD)) 42.1 (13.5) 45.6 (15.5)

Female gender (%) 72.8 75.6

Education level (%)

  Secondary general schoolc 20.4 29.8

  Intermediate secondary schoold 27.6 26.2

  High schoole 25.1 22.0

  University or technical college degree 14.2 10.1

  No school degree 2.1 3.0

Employment status (%)

  No employment 29.1 34.7

  Minor employment 3.5 4.1

  Part-time employment 20.9 18.4

  Full-time employment 46.5 42.9

Living in partnership (%) 54.1 52.4

PHQ-9 at baseline (M (SD)) 15.3 (4.7) 14.1 (4.9)

Cluster level (GPs) SCMa (n = 36) TAUb (n = 13)

Age (M (SD)) 49.6 (7.0) 50.1 (9.4)

Female gender (%) 68.8 57.1

Working in own practice (years (SD)) 13.5 (7.7) 10.4 (7.8)

Table 1. Baseline characteristics on patient and cluster level in SCMa and TAUb. aSCM = Stepped collaborative 
care model (intervention group); bTAU = Treatment as usual (control group). cGerman: Hauptschule (9 years of 
education); dGerman: Realschule (10 years); eGerman: Gymnasium (13 years).

Figure 2. Adjusted PHQ-9 scores over time in SCM and TAU.
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Discussion
This randomised controlled trial demonstrates the effectiveness of a guideline-based stepped and collaborative 
care model (SCM) for routine depression care. SCM patients showed a significantly greater reduction in depres-
sive symptoms and higher response and remission rates than TAU patients. The almost moderate effect size of 
d = 0.45 is slightly higher than the effect sizes of d = 0.41 and d = 0.34 found in two reviews on stepped care15,16. 
The 12-month response and remission rates also appear comparable to those found elsewhere15,20. The SF-12 
mental health score did not improve significantly more in SCM than in TAU, which could be due to the smaller 
sensitivity to change of this generic instrument. The physical subscale of the SF-12 improved slightly more in 
SCM; however, we do not consider this to be a clinically relevant difference. There were no significant differences 
regarding patient satisfaction, which reflects an equally high perceived treatment quality in German routine care. 

Outcome

SCMa n = 569 TAUb n = 168 Between 
groups 
difference: 
Adjusted mean 
(95% CI)

Between 
groups 
difference: 
p-value

Group 
x time 
interaction

Effect size 
(Cohen’s 
d)Mean (SD)

Adjusted 
mean change 
(95% CI) Mean (SD)

Adjusted 
mean change 
(95% CI)

Primary outcome

Depression severity from T0 to T3 (assessed by PHQ-9c, LOCFd)

Baseline 15.29
(4.68)

14.09
(4.92)

<0.0001 — 0.45
12 months 10.33

(6.03)
−4.80
(−5.31; −4.29)

12.12
(5.53)

−2.36
(−3.20; −1.52)

−2.44
(−3.42; −1.46)

Depression severity from T0 to T3 (assessed by PHQ-9, MIe)

12 months 8.91
(5.50)

−6.20
(−6.77; −5.62)

10.98
(5.50)

−3.67
(−4.63; −2.71)

−2.53
(−3.49; −1.56) < 0.0001 — 0.47

Secondary outcomes

Depression severity over all time points (assessed by PHQ-9, LOCF)

Baseline 15.29
(4.68)

14.09
(4.92)

0.003
3 months 12.06

(5.81)
−3.00
(−3.54; −2.47)

12.62
(5.33)

−1.74
(−2.61; −0.87)

−1.26
(−2.29; −0.24) 0.016 0.23

6 months 11.21
(5.92)

−3.85
(−4.40; −3.30)

11.90
(5.37)

−2.46
(−3.37; −1.55)

−1.39
(−2.46; −0.33) 0.011 0.24

12 months 10.33
(6.03)

−4.73
(−5.30; −4.16)

12.12
(5.53)

−2.24
(−3.18; −1.30)

−2.49
(−3.59; −1.39) <0.0001 0.41

Mental health over all time points (assessed by SF-12f, LOCF)

Baseline 28.41
(8.33)

30.56
(9.28)

0.093 0.13
3 months 33.45

(11.16)
4.56
(3.45; 5.68)

33.81
(10.37)

2.94
(1.29; 4.60)

1.62
(−0.32; 3.57) 0.0986 months 35.22

(11.85)
6.24
(5.07; 7.40)

34.96
(10.49)

4.61
(2.93; 6.30)

12 months 37.68
(12.66)

8.26
(7.05; 9.46)

35.74
(10.68)

6.63
(4.93; 8.35)

Physical health over all time points (assessed by SF-12, LOCF)

Baseline 44.64
(10.59)

42.03
(10.45)

0.043
3 months 45.26

(9.99)
0.75
(−0.42; 1.54)

42.32
(10.85)

−0.27
(−1.50; 0.96)

1.02
(−0.44; 2.48) 0.166 0.13

6 months 46.15
(9.99)

1.60
(0.80; 2.41)

42.46
(11.52)

−0.180
(−1.45; 1.09)

1.78
(0.28; 3.28) 0.021 0.22

12 months 46.38
(9.99)

1.838
(0.98; 2.70)

41.66
(10.91)

−1.08
(−2.46; 0.30)

2.92
(1.30; 4.54) 0.001 0.33

Client satisfaction at T3 (assessed by CSQ-8g)

12 months 25.19
(5.25)

24.23
(4.38)

0.96
(−0.33; 2.26) 0.138 — 0.15

Response and Remission

SCM TAU SCM vs. TAU

n % n % OR 95% CI p

Responseh 196 34.5% 25 14.9% 2.8 1.63–4.74 0.001

Remissioni 115 20.2% 12 7.1% 3.2 1.58–6.26 0.001

Table 2. Primary and secondary outcome assessments for patients in SCM and TAU. aSCM = Stepped 
collaborative care model (intervention group). bTAU = Treatment as usual (control group). cPHQ-9 = Patient 
Health Questionnaire. dLOCF= Last observation carried forward. eMI = Multiple imputation. fSF-12 = Short 
form questionnaire. gClient satisfaction questionnaire. hResponse = at least 50% reduction on the PHQ-9 from 
baseline to 12 months. iRemission = a PHQ-9 score below 5 points at 12 months.
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The very low intra-cluster correlation shows that only a negligible amount of variance in effectiveness is explained 
by being included into the study by a certain GP.

SCM included a wider variety of interventions than most stepped care studies in other RCTs to date, addressed 
a broad spectrum of patients and was carried out by a comprehensive network of more than 80 care provid-
ers, including GPs, psychiatrists, psychotherapists and hospitals. The complex and effective treatments offered 
were implemented by linking and training routine care providers, without introducing new resources such as 
care managers or nurses into established practices, as was done in other models, e.g.20. Diagnostic checklists, 
low-intensity interventions and technological tools were implemented successfully and were associated with high 
care provider satisfaction24.

We analysed an ITT sample and imputed missing values by last observation carried forward21. The results 
remained nearly identical when we reanalysed primary outcome using multiple imputation. The patients in our 
study can be considered representative for patients with mild to severe depression in routine primary healthcare. 
Thus, results of this trial are more generalizable to this setting than studies focusing on preventive models18.

Patients included into SCM and TAU were comparable, which is probably due to the rather large amount of 
GP practices recruiting patients and the identical inclusion processes. The fact that SCM outperformed TAU 
remains especially noteworthy considering the high quality of regular German healthcare, since TAU patients 
had access to specialist care offers.

We stopped recruiting GPs once we had reached a sufficient number of practices. GPs who responded to our 
invitation had a similar age (approx. 50 years) as the mean of Hamburg GPs in 2012 (M = 53.9 years); however, 
a higher proportion of study GPs was female (approx. 60–70%, as opposed to M = 40.6% of Hamburg GPs in 
2012)29. It is a major limitation that only a small proportion of the care providers invited to participate in the study 
by mail actually took part. This mirrors the experience of other German studies that it is often difficult to motivate 
GP samples to participate in research: for instance, a study evaluating nurse-led collaborative care reports facing 
enormous difficulties recruiting only ten GP practices, requiring up to five telephone calls in order to motivate 
them30. The low number of recruited practices could represent a bias in the sense that GPs interested in partici-
pating may be more sensitised towards depression and motivated than the mean of GPs. While this is likely to be 
true of GPs both in SCM and in TAU and thus does not compromise between-group comparability, it could limit 
external validity and generalizability.

Another limitation is that the drop-out rate of participating GPs in SCM was higher than in TAU, most likely 
due to the greater efforts requested from GPs in SCM. When comparing participating GPs with those who failed 
to recruit patients, we found them to have similar characteristics, although GPs failing to recruit were more often 
female and worked notably more hours per week. The latter seems to confirm the statements made by GPs, who 
cited time constraints as the most common reason for not actively participating in the study. As we were not able 
to collect more comprehensive data on these GPs or any systematic data on the GPs who dropped out directly 
after randomisation, we cannot exclude the possibility that GPs who actively participated were selectively more 
motivated and/or competent than those who dropped out.

It will be important to further investigate manners of motivating GPs and other care providers to become and 
remain involved in guideline-based care models31. This can be addressed on a micro-level by further develop-
ing instruments facilitating diagnostics and monitoring, such as web-based referral tools23 and decision aids20. 
Implementation could also be improved by sensitising and training care providers regarding guideline recom-
mendations and financing new integrated care models.

In order to attain more information regarding the implementation of our model, we performed a detailed 
analysis of which interventions were recommended and actually carried out within the stepped care network, 
which we reported elsewhere32. We are also currently evaluating the study’s cost-effectiveness. Additionally, 
while a 12-month measurement represents a mid-term outcome, we are currently conducting a three year 
post-randomisation follow up assessment of the study’s patients as long-term outcome.

We were not able to blind patients to study condition. In order to assure a comparable patient recruitment 
process, GPs in TAU were instructed to perform the same screening procedures as GPs in SCM. Due to this, 
detection rates in CG were probably higher than in regular primary care, which is likely to be related to higher 
treatment rates as well. Finding differences between IG and CG under these conservative preconditions was less 
likely and the demonstrated effectiveness appears especially robust.

Although all study patients demonstrated elevated levels of depressive symptoms, not all may have met diag-
nostic criteria for a clinical depression according to ICD-10, as inclusion criterion was PHQ-9-score. While a rel-
atively high percentage of patients failed to fill out all questionnaires, few systematic differences between patients 
with complete and incomplete data sets were found. These dropout rates appear comparable to those found in 
many other stepped care models and reflect normal rates in routine care e.g.20,33. While some studies e.g.17 achieved 
lower dropout rates, this seems to have been due to more favourable organisational conditions (e.g. screening 
questionnaires integrated into routine care or the use of data from electronic medical records). The drop-out rate 
of participating GPs in SCM was higher than in TAU, probably due to the greater efforts requested in SCM.

This RCT shows that guideline-based SCM involving routine care providers leads to a greater reduction of 
depression scores, to higher response and remission rates than treatment as usual. It is possible to enhance the 
quality of depression care through guideline-based training, collaborative networks and the use of innovative 
intervention elements within stepped care approaches. We believe that this study under real-world conditions 
can have an important impact on health service provision, offering results which could inform roll-out and pol-
icy. However, the generalizability of these findings has the major limitations of a very low rate of participation 
by eligible practices and potential bias caused by the high rate of practice withdrawal in the intervention group. 
The selection processes and the representativeness of participating care providers in different health care systems 
should be taken into special account in future studies. Further studies should also investigate the effectiveness of 
SCM for other prevalent mental disorders and for comorbid mental conditions in primary care.



www.nature.com/scientificreports/

8SCIEntIfIC RePoRtS |  (2018) 8:9389  | DOI:10.1038/s41598-018-27470-6

References
 1. Wittchen, H. U. et al. The size and burden of mental disorders and other disorders of the brain in Europe 2010. Eur. 

Neuropsychopharm. 21, 655–679 (2011).
 2. Jacobi, F., Höfler, M., Meister, W. & Wittchen, H.-U. Prevalence, recognition, and prescription behaviour in depressive syndromes. 

A German study. Nervenarzt 73, 651–658 (2002).
 3. Duhoux, A., Fournier, L., Gauvin, L. & Roberge, P. Quality of care for major depression and its determinants: A multilevel analysis. 

BMC Psychiatry 12, 142 (2012).
 4. Katon, W. J., Unützer, J. & Simon, G. Treatment of depression in Primary Care - Where we are, where we can go. Med. Care 42, 

1153–1157 (2004).
 5. Bower, P. & Gilbody, S. Stepped care in psychological therapies: access, effectiveness and efficiency. Brit. J. Psychiat. 186, 11–17 

(2005).
 6. Sachverständigenrat für die Konzertierte Aktion im Gesundheitswesen. Gutachten 2005: Koordination und Qualität im 

Gesundheitswesen (Nomos, 2005).
 7. NICE. Depression. The treatment and management of depression in adults (updated edition). (The British Psychological Society, 2010).
 8. DGPPN et al. S3-Guideline/National Disease Management Guideline Unipolar Depression 1. ed. (Berlin, Düsseldorf, 2009).
 9. Simon, G. E. et al. Cost-Effectiveness of a Collaborative Care Program for Primary Care Patients With Persistent Depression. Am. J. 

Psychiat. 158, 1638–1644 (2001).
 10. Härter, M., Klesse, C., Bermejo, I., Schneider, F. & Berger, M. Unipolar depression: diagnostic and therapeutic recommendations 

from the current S3/National Clinical Practice Guideline. Dtsch. Arztebl. Int. 107, 700–708 (2010).
 11. Archer, J. et al. Collaborative care for depression and anxiety problems. Cochrane database of systematic reviews (Online) 10, 

CD006525 (2012).
 12. Thota, A. B. et al. Collaborative care to improve the management of depressive disorders: a community guide systematic review and 

meta-analysis. Am. J. Prev. Med. 42, 525–538 (2012).
 13. Von Korff, M. et al. Treatment costs, cost offset, and cost effectiveness of collaborative management of depression. Psychosom. Med. 

60, 143–149 (1997).
 14. Goorden, M. et al. Cost utility analysis of a collaborative stepped care intervention for panic and generalized anxiety disorders in 

primary care. J. Psychosom. Res. 77, 57–63 (2014).
 15. Firth, N., Barkham, M. & Kellett, S. The clinical effectiveness of stepped care systems for depression in working age adults: A 

systematic review. J. Affect. Disorders 170, 119–130 (2015).
 16. van Straten, A., Hill, J., Richards, D. A. & Cuijpers, P. Stepped care treatment delivery for depression: a systematic review and meta-

analysis. Psychol. Med. 45, 231–246 (2015).
 17. Clark, D. M. et al. Improving access to psychological therapy: Initial evaluation of two UK demonstration sites. Behav. Res. Ther. 47, 

910–920 (2009).
 18. Dozeman, E. et al. Contradictory effects for prevention of depression and anxiety in residents in homes for the elderly: A pragmatic 

randomized controlled trial. Int. Psychogeriatr. 24, 1242–1251 (2012).
 19. Araya, R. et al. Treating depression in primary care in low-income women in Santiago, Chile: A randomised controlled trial. Lancet 

361, 995–1000 (2003).
 20. Huijbregts, K. M. L. et al. A target-driven collaborative care model for Major Depressive Disorder is effective in primary care in the 

Netherlands. A randomized clinical trial from the depression initiative. J. Affect. Disorders 146, 328–337 (2013).
 21. Watzke, B. et al. Effectiveness and cost-effectiveness of a guideline-based stepped care model for patients with depression: Study 

protocol of a cluster-randomized controlled trial in routine care. BMC Psychiatry 14, 230 (2014).
 22. Härter, M. et al. Rationale and content of psychenet: The Hamburg Network for Mental Health. Eur. Arch. Psy. Clin. N. 262, 57–63 

(2012).
 23. Härter, M. et al. Collaborative and stepped care for depression. Development of a model project within the Hamburg Network for 

Mental Health (psychenet.de). Bundesgesundheitsbla. 58, 420–429 (2015).
 24. Heddaeus, D., Steinmann, M., Liebherz, S., Härter, M. & Watzke, B. psychenet - The Hamburg Network for Mental Health: 

Evaluation of the Health Network Depression from the Perspective of Participating General Practicioners, Psychotherapists and 
Psychiatrists. Psychiatr. Prax. 42, 51–56 (2015).

 25. Löwe, B., Unutzer, J., Callahan, C. M., Perkins, A. J. & Kroenke, K. Monitoring depression treatment outcomes with the Patient 
Health Questionnaire-9. Med. Care 42, 1194–1201 (2004).

 26. Bullinger, M. & Morfeld, M. The SF-36 Health Survey in Gesundheitsökonomische Evaluationen (eds. Schöffski, O., Graf von der 
Schulenburg, J.-M.) (Springer Verlag, 2007).

 27. Kriz, D., Nübling, R., Steffanowski, A., Wittmann, W. W. & Schmidt, J. Patients’ satisfaction in inpatient rehabilitation. 
Psychometrical evaluation of the ZUF-8 based on a multicenter sample of different indications. Z. Med. Psychol. 17, 67–79 (2008).

 28. Campbell, M. K., Piaggio, G., Elbourne, D. R. & Altman, D. G. Consort 2010 statement: extension to cluster randomised trials (2012).
 29. Kassenärztliche Bundesvereinigung. Healthcare Data of the Federal Health Insurance Association] [Internet]. Available from: http://

gesundheitsdaten.kbv.de/cms/html/16396.php, 2012 [cited 3 April 2018].
 30. Zimmermann, T. et al. Collaborative nurse-led self-management support for primary care patients with anxiety, depressive or 

somatic symptoms: Cluster-randomised controlled trial (findings of the SMADS study). Int J Nurs Stud 63, 101–111 (2016).
 31. Cabana, M. D. et al. Why don’t physicians follow clinical practice guidelines?: A framework for improvement. JAMA 282, 1458–1465 

(1999).
 32. Heddaeus, D., Steinmann, M., Härter, M. & Watzke, B. Treatment selection and treatment initialization in guideline-based stepped 

and collaborative care for depression. PLoS One (submitted) (2018).
 33. van Straten, A., Tiemens, B., Hakkaart, L., Nolen, W. A. & Donker, M. C. H. Stepped care vs. matched care for mood and anxiety 

disorders: A randomized trial in routine practice. Acta Psychiat. Scand. 113, 468–476 (2006).

Acknowledgements
The study was funded within the larger project psychenet – The Hamburg Network for Mental Health. psychenet is 
a project network funded by the German Federal Ministry of Education and Research (funding code 01KQ1002B) 
in the region of Hamburg which consists of more than 80 scientific and medical institutions, counselling centers, 
the Senate and the Chamber of Commerce of the Free and Hanseatic City of Hamburg, companies, as well as 
patients' and relatives' associations (2011–2015). The vision of the project is to promote mental health today and 
in the future, concerning early diagnosis and effective treatment of mental illnesses (www.psychenet.de). We 
would like to thank PD Dr. Levente Kriston and Prof. Holger Schulz for providing methodical and conceptual 
consulting. We would also like to thank all care providers and patients who participated in this study. The funding 
source of the study had no role in study design, data collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to all the data in the study and had final responsibility for 
the decision to submit.

http://gesundheitsdaten.kbv.de/cms/html/16396.php
http://gesundheitsdaten.kbv.de/cms/html/16396.php
http://www.psychenet.de


www.nature.com/scientificreports/

9SCIEntIfIC RePoRtS |  (2018) 8:9389  | DOI:10.1038/s41598-018-27470-6

Author Contributions
M.H. and B.W. conceptualised and designed the study, obtained funding and were responsible for its conduct and 
overall supervision. A.D., K.W., H.H.K., and C.B. contributed to specific methodical and health economic issues. 
M.S., D.H., S.L., B.W. and M.H. organised the care provider network, recruitment process and data collection and 
management. M.H., B.W., A.D., K.W., M.S. and D.H. were actively involved in analysis and interpretation of data. 
All authors contributed, read and approved the final manuscript.

Additional Information
Competing Interests: The authors declare no competing interests.
Publisher's note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
 
© The Author(s) 2018

http://creativecommons.org/licenses/by/4.0/

	Guideline-based stepped and collaborative care for patients with depression in a cluster-randomised trial
	Methods
	Study design. 
	Approval. 
	Accordance. 
	Informed consent. 
	Clinical trial registration. 

	Care Providers. 
	Patients. 
	Interventions. 
	Stepped collaborative care model (SCM). 
	Treatment as usual (TAU). 

	Outcomes. 
	Statistical analysis. 
	Data availability statement. 

	Results
	Participant flow. 
	Sample. 
	Primary outcome. 
	Secondary outcomes. 

	Discussion
	Acknowledgements
	Figure 1 Participant flowchart according to the cluster-randomised CONSORT statement28.
	Figure 2 Adjusted PHQ-9 scores over time in SCM and TAU.
	Table 1 Baseline characteristics on patient and cluster level in SCMa and TAUb.
	Table 2 Primary and secondary outcome assessments for patients in SCM and TAU.




