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ABSTRACT

Background: results from RCTs are considered to give the most reliable information on 

treatment outcome (efficacy). Yet, the generalizability of efficacy results to daily practice 

(effectiveness) might be diminished by the design of RCTs. The STAR*D trial approached 

daily practice as much as possible, but still has some properties of an RCT. In this study, 

we compare results from treatment of major depressive disorder (MDD) in routine clinical 

practice to those of RCTs and STAR*D.

Methods: Effectiveness in routine clinical practice was compared with efficacy results from 

15 meta-analyses on antidepressant, psychotherapeutic and combination treatment and 

results from STAR*D. Data on daily practice patients and treatments was derived from a 

Routine Outcome Monitoring (ROM) system. Treatment outcome was defined as proportion 

of remitters (MADRS≤10) and within group effect size. 

Results: From ROM, 598 patients suffering from a MDD according to the MINIplus were 

included. Remission percentages were lower in routine practice than in meta-analyses for 

all treatment modalities (32% vs.40–74%). Differences were less explicit for antidepressants 

(21% vs. 34-47%) than for individual psychotherapy (27% vs. 34–58%; effect size of 0.85 

vs. 1.71) and combination therapy (21% vs. 45–63%), since only 60% of the meta-analyses 

for antidepressants showed significant differences with ROM, while for psychotherapy 

and combination treatment almost all meta-analyses showed significant differences. No 

differences in effectiveness were found between routine practice and STAR*D 

Conclusions: effectiveness of treatment for mild to moderate MDD in daily practice is similar 

to STAR*D and significantly lower than efficacy results from RCTs. 
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INTRODUCTION

During the past decades, the selection of treatments for major depressive disorder 

(MDD) has shifted from an approach based on clinical expertise towards evidence based 

medicine. Evidence based treatment guidelines are based on the results of randomized 

controlled trials (RCTs) [1]. Adherence to these treatment guidelines is expected to improve 

effectiveness of treatment in daily practice [2]. However, the effects in clinical practice may 

not be comparable to those found in RCTs. RCTs are designed to maximise the internal 

validity of the investigated trial i.e. their aim is to look for effects that are replicable and 

solely attributable to the investigated treatment. Therefore, RCTs usually include patients 

following stringent selection criteria. Unlike clinical practice, in RCTs patients with co 

morbidity or risk of suicide are excluded, and a minimum symptom severity is required for 

inclusion. Also, much more effort is put in maximizing treatment adherence than is usual in 

clinical practice. Furthermore, RCTs are frequently carried out in specialised settings [3-5]. 

While clearly increasing the internal validity, these features limit the external validity, i.e. 

the generalizability, of RCTs [6,7]. Hence, it is important for clinicians to know what may be 

expected from evidence based treatments of MDD in routine clinical practice. Unfortunately, 

publications on effectiveness are very scarce. The Sequenced Treatment Alternatives to 

Relieve Depression (STAR*D) was one of the first studies designed to resemble the routine 

clinical practice of the treatment of MDD. However, in STAR*D prior non-responders to the 

study drugs, patients with a preference for non-pharmacological treatment before the first 

treatment step, and patients with a baseline severity of less than 14 on the 17-item Hamilton 

Rating Scale for Depression (HAMD) were excluded [8]. Furthermore, in STAR*D much effort 

has been put in maximizing adherence to the treatment protocol, both for participating 

patients and therapists. Therefore, the STAR*D-design has elements of both RCTs and routine 

clinical practice. Success rates in STAR*D were modest, and in daily practice treatment 

results for might be even worse, as many of the STAR*D strategies to enhance treatment 

adherence may not be feasible. However, some other factors in routine mental health care 

might contribute to a better treatment outcome, such as the possibility to allow for patient 

preferences [9]. To our knowledge, no studies on the effects of evidence based depression 

treatments in routine clinical practice have been published yet.

	 Since 2002, the Dutch Regional Mental Health Provider (RMHP) Rivierduinen assesses 

psychopathology and other characteristics with structured interviews and rating scales 

as a part of routine clinical practice. The assessments are done during the first visit and 

subsequently on every three to four months to monitor progress. This routine outcome 

monitoring (ROM) is integrated with stepped care protocols, based on evidence based 

treatment guidelines [10]. 

	 The ROM data allow a comparison of the effects of treatment for MDD in RCTs, in STAR*D, 

and in routine daily outpatient practice. In the present study, we compared the effects of 
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treatments with antidepressants, with psychotherapy and with combination therapy 

between the three different settings. As in routine clinical practice a limited set of inclusion 

and exclusion criteria is used and no extra effort is put to enhance treatment adherence, 

we expected to find the smallest effect sizes in routine clinical practice, with effect sizes in 

STAR*D in-between those of routine clinical practice and RCTs.

METHODS

RCTs: selection of meta-analyses
As there are many RCTs of treatments for MDD, we used the results of meta-analyses. As 

the topic of this study is the outcome of treatments in different settings and not the effects 

relative to a control group, we selected meta-analyses providing within-group results. 

	 First, we searched PubMED and PsycInfo for meta-analyses of depression treatment in 

adult psychiatric outpatients. We also screened the reference lists of selected meta-analyses 

for other meta-analyses, searched an extensive database on psychotherapy-RCTs (http://

www.psychotherapyrcts.org) and contacted two experts in psychotherapy of depression for 

other references of meta-analyses of psychotherapy. We finally identified 431 meta-analyses. 

	 Inclusion criteria for meta-analyses in the present study were: 1) provide data on within-

group efficacy on depression severity, total number of patients per treatment arm and 

number of responders or remitters or within-group effect size. 2) select secondary care 

outpatients with unipolar, non-psychotic MDD without co morbidity. 3) outcome defined 

with the Hamilton Depression Rating Scale (HAMD)[8], the Montgomery Asberg Depression 

Rating Scale (MADRS) [11] or the Beck Depression Inventory (BDI-II) [12]. Exclusion criteria 

were: 1) rate of relapse, drop-out rate or response rapidity as only efficacy measure, or 

focus on specific symptoms like physical complaints. 2) focus not the effect of treatment, 

but another like the placebo-effect. 3) focus on antidepressant drugs unavailable in the 

Netherlands or very infrequently used in RMHP Rivierduinen during the investigated 

period (2002-2006): duloxetine, escitalopram, desvenlafaxine, reboxetine, moclobemide, 

milnacipran, trazodone, and nefazodone. 

	 After application of these in- and exclusion criteria, 17 of the 431 meta-analyses were 

included. Most meta-analyses were excluded because they did not provide within-group 

data. Another two meta-analyses were excluded because they overlapped with other meta-

analyses [13,14]. In six of the finally 15 selected meta-analyses, outcome was defined as the 

proportion of responders [15-20]; in four as proportion of remitters [21-24] and in four as 

both [25-28]. Only one meta-analysis [29] (on psychotherapy) defined outcome as effect size 

on the BDI [30]. Pre-and post-treatment data within each individual trial were aggregated to 

estimate the individual effect size of that trial. In addition, the individual effect sizes of the 

trials were aggregated to estimate an overall effect size [30]. Although effect size is generally 
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used as an estimate of between-group efficacy, in the meta-analysis of Minami et al. on 

psychotherapy a within-group effect size was generated as a benchmark for future research 

and clinical practice. 

	 Response was defined as a 50% reduction of severity on a depression scale. Four meta-

analyses used the 17-items HAMD [20,25-27] to assess response, one meta-analysis used the 

21-items HAMD [28] and five used either one or both versions of the HAMD (17 or 21 items) 

and/or the MADRS [15-19]. With respect to remission, cut-off scores on the post-treatment 

assessment of a depression severity scale were used. In two meta-analyses the cut-off was 

a score of ≤7 on the 17-item HAMD [26,27], in one meta-analysis the cut-off was ≤7 on the 

first 17 items of the 21-item version HAMD [28], another used <7 as cut-off on the 17-item 

HAMD [23]and yet another a score of ≤ 8 on the 17-item HAMD [25]. Two meta-analyses 

included trials with different definitions of remission on different scales (17 item HAMD, 21 

item HAMD, MADRS, and BDI) [21,22]. 

 

STAR*D
Two publications from the STAR*D trial provided within-group results of antidepressant 

therapy, cognitive behavioral therapy and combination therapy [31,32]. Only remission was 

assessed and the cut-off was defined as a score of ≤7 on the 17-item HAMD.

Routine Clinical practice: The Dutch mental health care system and treatment 
steps for MDD 
In the Netherlands, health insurance is obligatory for all citizens, and mental health care is 

not (yet) restricted by the financial means of patients. The Dutch mental health care system 

is organized in a stepped-care-manner and uses evidence based treatment guidelines. 

Patients with mood complaints visit their general practitioner (GP) first. The treatment 

guidelines recommend that patients with mild to moderate depression be treated with 

psychotherapy or pharmacotherapy, based on the patient’s preferences [33]. Patients with 

severe depression should preferably start a pharmacotherapy. Rating of severity is based on 

clinical judgment. Reasons to refer patients to a RMHP are a preference for psychotherapy, 

more severe, recurrent or refractory depression or the presence of co morbid psychiatric or 

somatic disorders. After baseline assessment and a clinical interview at our RMHP, patients 

were offered treatment steps as recommended by the guidelines. Patients suffering from 

moderate to severe MDD could choose between psychotherapy and antidepressants. 

For severe depression antidepressants were the first choice. When patients are already 

on antidepressants the dose is optimized or patients are offered to switch to another 

antidepressant or start psychotherapy. 
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Routine Outcome Monitoring
ROM at the RMHP Rivierduinen is described in detail elsewhere [10]. The assessments 

are carried out by specially trained research nurses with the help of dedicated software. 

The outcomes are fed back to the therapist, and discussed with the patient. The 

baseline assessment comprises a standardized diagnostic interview (Mini-International 

Neuropsychiatric Interview Plus MINIplus [34]), collection of sociodemographic and 

socioeconomic data, administration of observer rated scales (including the MADRS) and self 

report questionnaires (including the BDI-II), and general measures of health and quality of 

life. Only patients with insufficient mastery of the Dutch language are not eligible for ROM. 

	 In this study anonymized ROM data were used, in agreement with the Psychiatric 

Academic Registration Leiden (PAREL), which has been approved by the Medical Ethical 

Committee of the University Medical Hospital Leiden.

	 From 2002 through 2006, 1653 of the patients with ROM suffered from a MDD according 

to the MINI plus at intake. Of these, 879 had only one ROM assessment: 190 did not start 

treatment after the baseline assessment, 350 remained in treatment but had no follow-

up assessments, and for 339 no information on treatment continuation after baseline 

assessment was available. Of 774 patients two or more assessments were available. Of these 

patients, 169 were excluded for the following reasons: time between baseline and follow-

up too short (<4 weeks) or too long (>52 weeks) for a single treatment (n=47), inpatient 

treatment in the period before the second assessment (n=43), psychotic features or bipolar 

disorder (n=42), no treatment information available (n=28), a MADRS ≤10 at baseline (n=15), 

and over 65 years of age (n=1). There remained 598 patients for further analysis. Of them, 82 

were treated with antidepressants only, 170 with individual psychotherapy only, 167 with 

the combination of both, 90 with antidepressants and supportive therapy and 89 with other 

treatments. 

Statistical analysis
For comparison of the ROM results with the RCT and STAR*D data, the response and 

remission rate, and the within group effect size Δ were computed. For ROM, we defined 

response as a 50% symptom reduction on the MADRS. For remission, the most commonly 

used threshold in RCTs is a score of 7 or less on the HAMD17. Several methods to compute an 

equivalent MADRS score has been described, either by equations [35-37] (a score of 7 on the 

HAMD17 corresponds to a MADRS score between 8–10) or with the Item Response Theory 

([38] (a score of 7 of the HAMD17 corresponds with a MADRS score of 8–9). In other research 

several definitions of remission on the MADRS were described: a threshold of 10, 11 or 12, 

corresponding with “borderline mentally ill” or no symptoms of illness on the CGI-S (clinical 

global impression-severity of illness) [39,40]. We defined research remission as MADRS score 

of ≤10 [39]. Recently, a cut-off of ≤5 on the MADRS has been suggested as more appropriate 

to define remission [40]. Therefore, we also computed proportions of remission defined as 
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MADRS ≤5. However, these proportions were not used in the comparison with the meta-

analyses, since RCTs used a higher cut-off to define remission. Proportions of response 

and remission were computed for antidepressant treatment, individual psychotherapy, 

the combination of both and the combination of antidepressants and supportive therapy. 

Within-group effectsize for individual psychotherapy was defined as Δ = (μpre –μpost) / σ in 

which μpre = mean pre-treatment, μpost =mean post-treatment and σ = standard deviation 

pre-treatment on the BDI-II [30].

	 The results of the meta-analyses, of STAR*D and of ROM were compared using two 

independent proportions in the following statistical formulas [41,42]:1) 95% Confidence 

interval: se(p1-p 2) = √ p1(1- p1) / n1 + p2 (1- p2) / n2, p1-p2 – 1,96 x se(p1-p 2) to p1-p2 + 1,96 x se(p1-p 

2), in which se= standard error, p1= proportion of responders/remitters in meta-analyses, 

p2=proportion of responders/remitters in ROM population, n1= number of patients in meta-

analyses within the treatment modality, n2= number of patients in ROM population within 

the treatment modality. and 2) Hypothesis test (with continuity correction): P = (r1 + r2) / 

(n1 + n2) , se(p1-p 2) = √ p1(1- p1) / n1 + p2 (1- p2) / n2, zc = | p1-p 2 | - 0,5 (1/n1 + 1/n2 ) / se(p1-p 2), 

in which P= probability given H0 is true (no difference between p1 and p2), r1= number of 

responders/remitters in meta-analyses, r2= number of responders/remitters in ROM sample, 

zc = z-score in normal distribution-two tailed areas (z -> p-value).

RESULTS

ROM patients
Characteristics of the included ROM patients. We included 598 patients with a current 

MDD with at least one follow-up ROM assessment. Table 1 shows the sociodemographic 

features of this group. Table 2 shows clinical characteristics at baseline assessment (severity 

of the MDD, co morbid Axis I disorders, primary clinical diagnosis) and the timeframe of 

assessments.
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Comparison with lost-to-follow-up group. To assess a possible selection bias, we compared 

the 598 included patients to the 879 patients who were not included. We classified the 

879 patients who were lost to follow-up in three categories: patients who dropped out of 

treatment after baseline assessment (n=190), patients who remained in treatment but had 

no follow-up assessments (n=350), and patients on whom no information on treatment 

continuation after baseline assessment was available (n=339). We compared these groups 

and the included sample on the following variables: age, gender, ethnicity, marital status, 

employment status, educational level, baseline severity of the depression (MADRS, BDI-II), 

recurrence of the depressive disorder, co morbid Axis I disorders and suspected personality 

pathology as assesses with DAPP-SF. On the majority of these variables, no differences were 

found. The included patients differed from those who dropped out of treatment immediately 

after baseline assessment with respect to co morbidity and socioeconomic status. The latter 

were younger (mean age 36 vs. 39, difference 3 years, 95% CI 1.0–4.7, p=0.002), more often 

single (46% vs. 31%, p=0.003) and there was a trend towards a lower educational level (56% 

vs. 44 % had less than secondary school diploma, p=0.05). They also had a higher score on 

the BDI-II (33.2 vs. 30.6, difference 2.6, 95% CI -4.2– -0.6, p=0.003) and higher scores on the 

DAPP-SF (52% vs. 38%, p=0.006). Finally, they suffered more often from posttraumatic stress 

disorder (21% vs. 15%, p=0.05) and alcohol/drug abuse (16% vs. 9%, p=0.003). 

Effectiveness in the ROM sample. Response percentages for the different modalities in ROM 

varied between 29% and 32%, remission percentages between 17% and 27%. Response 

percentages in the ROM sample were very close to the remission percentages due to the 

low baseline severity. The mean baseline severity of the different treatment modalities 

varied between 23.3 and 27.9 on the MADRS, which means that a response (50% reduction 

of symptoms) had to be a MADRS score ≤11.7-14.0; while remission was defined as a MADRS 

≤10. When remission was defined as MADRS ≤5, remission percentages in the ROM sample 

were between 7% and 10%. The within group effect sizes of the treatment modalities varied 

between 0.68 and 0.97. 

Comparison of outcomes
We compared proportions of remitters in the ROM sample and in meta-analyses or STAR*D. 

We also compared proportions of responders, but these results were similar, as most patients 

in ROM suffered from mild to moderate depression (data not shown). 

	 Comparison of the remission percentages in ROM and meta-analyses showed that 

effectiveness (27%) was lower than efficacy (34–47%). Differences in remission between 

meta-analyses and daily practice were less explicit for pharmacotherapy than for individual 

psychotherapy or combination therapy, since for only three of the five meta-analyses 

on antidepressants the differences were significant (table 2). However, for individual 

psychotherapy and combination therapy, daily practice did significantly worse than RCTs: 

two out of three meta-analyses of individual psychotherapy showed significantly better 
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results on remission (34–58% versus 27%) and all three meta-analyses of combination 

therapy also showed significantly better results for combination therapy than in daily 

practice (45–63% versus 21%). We found no differences between the proportion of remitters 

in routine clinical practice and the proportions of remitters on the different treatment steps 

in STAR*D.

	 Within-group effect sizes in ROM could be compared with the results of one meta-

analysis on psychotherapy and this showed that the outcome of individual psychotherapy 

was significantly less favorable in ROM (effect size 0.85) than in RCTs (effect size 1.71, CI 

1.60–1.82). This difference was statistically significant, since the ROM effect size is smaller 

than the 95% confidence interval in the meta-analysis (p<0.05). 
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DISCUSSION

We compared the outcome of evidence based treatments for MDD in a Dutch daily 

practice sample with the outcomes reported in meta-analyses of RCTs and in the STAR*D 

trial. As expected, effectiveness results were less favorable than efficacy results reported 

in RCTs for antidepressants, individual psychotherapy and combination treatment, and 

more comparable to those of the STAR*D trial [31,32]. The differences were smaller for 

pharmacotherapy than for individual psychotherapy and combination treatment.

	 Our findings support a frequently heard criticism of clinicians who claim that achieving 

success with “real world” patients is more difficult than RCT-results suggest. 

	 Several explanations for the observed differences may be considered. First, there may 

be differences in patient characteristics, as RCTs use stringent exclusion criteria, for obvious 

ethical and methodological reasons, which may jeopardize the generalizability of the results 

[43] [3-6]. The STAR*D group found that patients who were eligible for RCTs had better 

treatment outcome than non-eligible patients [44]. Contrary to this finding, in a previous 

study on our routine practice sample, the influence of eligibility for RCT on outcome was 

very small [45]. However, we did confirm that milder depression very frequently occurs 

in routine practice, and that exclusion of these patients from the analysis led to a more 

favorable treatment outcome. In RCTs, patients with less severe depression are usually 

excluded [46]. 

	 Participants of RCTs probably also differ from daily-practice patients on other features 

potentially related to positive treatment outcome. Improvement of treatment outcome 

due to participation in a research setting, the Hawthorne effect, is well known [47]. Further, 

participants of RCTs may be highly motivated and hence have good adherence to treatment 

[2] [48]. Participants in RCTs typically accept randomization to different therapies, whereas 

in daily practice many patients specifically ask for a certain type of therapy. There might be 

an intrinsic difference between these groups of patients. The fact that in some trials patients 

are rewarded for participation might also influence outcome. Furthermore, the treatment 

provided in trials might be of higher quality than in daily practice as in trials special efforts 

are made to increase adherence and improve quality of treatment.

	 It remains unclear why differences between effectiveness and efficacy are more profound 

for individual psychotherapy and combination therapy than for pharmacotherapy. The side-

effects of antidepressants that resemble symptoms of depression may contribute to a lower 

proportion of remission in antidepressant efficacy trials. Furthermore, there may be relevant 

differences between participants in antidepressant trials and in psychotherapy/combination 

therapy trials. Finally, there are some methodological differences between antidepressant 

trials and psychotherapy trials, for instance in the definition of the placebo treatment. 

	 Besides the finding that treatment outcome for depression in RCTs is better than in 

daily practice, there are two other remarkable findings in our study. First, contrary to our 
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hypothesis, we found no differences between outcome in our ROM population and the 

results of the STAR*D trial. This is somewhat contradictory to previous reports that stated 

that STAR*D exaggerated the effectiveness of antidepressant treatment [9]. Second, there 

was a discrepancy between the low baseline severity on the MADRS and the relatively 

high score on the BDI in our population. One of the explanations is that in our population 

many patients might suffer from so-called “stress-related” depressions, rather than so called 

“somatic/biological” depression. In previous research, a discrepancy was found between 

observer rated (MADRS) and self reporting (BDI) scales in stress-related depression [49]. 

	 We consider the generalizability to “real life” psychiatric outpatient populations and the 

large number of well-documented, routinely monitored patients to be major strengths of 

our study. To our knowledge, no previous research has reported on treatment outcome for 

MDD with data from daily routine clinical practice. 

	 There are also limitations to consider. It should be noted that we relied on meta-analyses, 

which might have overestimated the efficacy of treatments for depression because of 

publication bias. We could only include a limited number of meta-analyses. Meta-analyses 

of psychotherapy that reported within-group results were scarce. 

	 There was a considerable loss-to-follow up in our naturalistic sample. However, the 

loss-to follow-up-analysis showed that our patient selection was fairly representative for 

daily-practice-patients who receive treatment. Nevertheless, there was a small under-

representation of employed patients and patients with higher baseline severity of 

depression. 

	 Due to the loss-to-follow-up, the subgroups for each treatment modality were rather 

small. To assess possible power problems, we computed the differences between efficacy 

and effectiveness for a situation in which the number of patients would have been ten times 

larger. In this scenario, we found that still all but one meta-analysis reported significantly 

better outcomes than our results. For STAR*D, the differences remained non-significant. We 

therefore conclude that the relatively small sample-size did not importantly influence our 

main findings. 

	 Although we believe our sample to be representative of an out-patient population with 

MDD, this might not be completely the case for the setting. The fact that patients were 

monitored and patients and therapists received feedback may have influenced treatment 

outcome. Previous research has shown improvement of treatment outcome by monitoring 

[50,51]. Finally, to allow comparison with meta-analyses we had to use “classical” measures 

of outcome like percentages remission and response. The validity of these definitions of 

treatment outcome for daily practice has been questioned [52-55]. In previous research 

[40] a cutoff of a MADRS score ≤5 (equivalent to “completely recovered” on the CGI, in our 

ROM population only 9.5% of the patients) has been suggested as a more valid definition 

of remission. The use of lower thresholds for remission or other definitions of treatment 

outcome, together with more advanced techniques of statistical modelling, might yield 
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more useful information on outcome in daily practice, but may also diminish the possibilities 

for comparison with previous scientific literature. 

	 In conclusion, our results indicate that the outcomes of treatments for MDD in routine 

clinical practice, which is predominantly of mild to moderate severity, are indeed less 

favorable than the outcomes reported in meta-analyses of RCTs of different treatments for 

MDD. Further research into factors that influence outcome in routine clinical care is needed 

to optimize treatment for patients with MDD.
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