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Validity of the maudsley staging 
method in predicting treatment 

resistant depression outcome 
using the Netherlands study of 

depression and anxiety 
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Abstract
We investigated if the degree of treatment resistance 
of depression, as measured by the Maudsley Staging 
Method (MSM), is predictive of a worse depression out-
come by using a large naturalistic cohort of depressed 
patients. 643 subjects from the general population, 
primary care, and secondary care who suffered from 
current depressive disorder were included from the 
Netherlands Study of Depression and Anxiety (NESDA) 
baseline assessment. The diagnostic criteria was Major 
Depressive Disorder (MDD) in the last month, based 
on the Composite Interview Diagnostic Instrument 
(CIDI), or a CIDI diagnosis of MDD in the past 6 months 
with an Inventory of Depressive Symptomatology 
Self- Report score >24 at baseline. In these subjects, 
composite scores of the MSM, based on duration, se-
verity, and treatment history of current episode, were 
determined retrospectively. We then determined if the 
MSM score prospectively predicted the 2-year course 
of depression after baseline. The primary outcomes 
were percentage of follow-up time spent in a depres-
sive episode and being “mostly depressed” (≥50% of 
the follow-up) between baseline and 2-year follow-up. 
The MSM predicted “percentage of follow-up time with 
depression” (p < 0.001) and was associated with being 
“mostly depressed”; (OR = 1.40; 95% CI, 1.23 – 1.60; p 
< 0.001). These effects were not modified by having 
received treatment. The current study shows that the 
MSM is a promising tool to predict worse depression 
outcomes in depressed patients. In this study that adds 
to previous work, we show the applicability of MSM in 
a wider range of primary and secondary care patients 
with depression.
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Introduction
Treatment of major depressive disorder (MDD) mainly consists of different forms and com-
binations of psychotherapy and antidepressant medication. Overall, it has moderate efficacy 
(Cipriani et al., 2009; Cuijpers, Berking et al., 2013; Cuijpers, Sijbrandij et al., 2013; de Maat et 
al., 2007). However, treatment appears not to be effective for a particular group of patients, 
who are then categorized as suffering from Treatment Resistant Depression (TRD). In the 
largest treatment study to date, the Sequenced Treatment Alternatives to Relieve Depression 
(STAR*D), 49% of patients showed a response (≥50% improvement on the Quick Inventory 
of Depressive Symptomatology–Self-Report (QIDS-SR16)), and 37% remission (≤5 on the 
QIDS-SR16) after the first antidepressant (Rush, Trivedi et al., 2006). Remission-rates gradu-
ally declined with each sequential step thereafter. Moreover, in this study, even after 4 treat-
ment trials 33% of patients had not achieved remission (Rush, Trivedi et al., 2006). Treatment 
resistance is the main cause for the large societal costs of depression (Greden, 2001; Ivanova 
et al., 2010). Timely identification of patients with treatment resistance would provide the 
opportunity of an earlier start of intensified treatment regimes to address MDD-symptoms 
more aggressively with potentially better health-care outcomes. 

Unfortunately, research on TRD is hampered by the lack of consensus on its definition. It 
is often categorically defined as non-response to ≥2 adequate antidepressants trials (Ber-
lim and Turecki, 2007a; Berlim and Turecki, 2007b; Ruhe et al., 2012; Souery et al., 1999; 
Souery et al., 2006). However, over 10 other definitions of TRD have been proposed, differ-
ing mostly on the number of pharmacological treatment steps patients have had (Berlim and 
Turecki, 2007a; Berlim and Turecki, 2007b; Malhi et al., 2005). Furthermore, although TRD 
is mostly represented as a dichotomy, this does not seem to represent clinical reality, as was 
shown in the STAR*D and other antidepressant switch-trials (Ruhe et al., 2006; Rush, Trivedi 
et al., 2006). TRD might therefore better be considered as a dimensional construct (Berlim 
and Turecki, 2007b; Ruhe et al., 2012). Treatment resistance, then, is scored on a spectrum, 
running from quick remission (sometimes even without treatment) to the other extreme: se-
vere treatment resistance when no treatment response occurs after ECT and other third-line 
treatment regimens. 

Over the last decade, progress has been made in methods to quantify TRD and use this 
quantification to predict the course and outcome of depression (Ruhe et al., 2012). However, 
these methods have been validated to a limited extent only. Of these methods, the Mauds-
ley Staging Method (MSM) appeared to be one of the most promising (Fekadu, Wooderson 
et al., 2009; Ruhe et al., 2012). The MSM was created to represent the broad theoretical basis 
of treatment resistance and is aimed at predicting outcome of depression. In developing 
the MSM, incorporation of severity and duration in predicting worse depression outcome 
showed added value, as these are strong and consistent predictors of the prognosis of MDD 
(Spijker et al., 2002; Spijker et al., 2004; Vuorilehto et al., 2009). Both the MSM as a whole as 
well as its different components were shown to independently predict both failure to achieve 
remission (Fekadu, Wooderson et al., 2009) and persistence of the depressive episode (Feka-
du, Wooderson, Markopoulou et al., 2009).
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However, the MSM has only been investigated using a relatively small sample (n = 88) of pa-
tients who were treated in tertiary care (Fekadu, Wooderson et al., 2009; Fekadu, Wooder-
son, Markopoulou et al., 2009). Generalizability to the much larger community-based pop-
ulation of depressed patients and those attending primary and secondary care is required to 
maximize the utility of the tool for predicting remission, episode persistence and/or future 
treatment resistance. Therefore, the aim of this study was to further validate the predictive 
value of the MSM. We examined if the degree of treatment resistance over its full spectrum, 
as measured by the MSM, is predictive for a chronic course of illness using the large natu-
ralistic cohort of the Netherlands Study of Depression and Anxiety (NESDA) (Penninx et al., 
2008). We expected the MSM to be predictive of the longitudinal course of illness during 2 
years of follow-up.

Material and Methods
Setting
The Netherlands Study of Depression and Anxiety (NESDA) is a multi-site, naturalistic cohort 
study with data from 2329 patients with MDD and/or anxiety, sampled from the general 
population (by interviewing household members of private households or children of par-
ents who were treated for depressive disorder), primary care (i.e. general practitioner), and 
secondary care (i.e. specialized mental health institutions), and 652 controls, aged 18 through 
65 (Penninx et al., 2008). After approval from the Medical Ethics Review Committee of the 
VUmc, written informed consent of every subject was obtained. 

Sample
Inclusion criteria for our study were: (i) a diagnosis of MDD in the last month (based on the 
Composite Interview Diagnostic Instrument (CIDI, lifetime version 2.1) (Wittchen, 1994) or 
a CIDI diagnosis of MDD in the past 6 months with an IDS-SR score >24 (the clinical cutoff 
value for moderately severe depression (Rush et al., 1996; Rush et al., 2008)) at baseline, (ii) 
availability of all data needed to calculate the MSM score and (iii) availability of sufficient data 
to determine outcome during 2 years follow-up. To cover the full spectrum of treatment re-
sistance, from null to a more severe form, we also included depressed subjects from primary 
or secondary care who had not yet received treatment, as well as subjects from the general 
population who despite having depressive symptoms had not yet sought treatment. 

Determinants: MSM
The MSM is composed of three items: (i) duration; which is scored 1 to 3, (ii) severity; which is 
scored 1-5 and (iii) treatment failures. Treatment failures are scored 0 to 5 with regard to anti-
depressants used in the current episode, 0 or 1 with regard to augmentation used in the cur-
rent episode, and 0 or 1 with regard to ECT used in the current episode (Fekadu, Wooderson 
et al., 2009). (See Supplementary Table 1 for a reprint of the MSM published by Fekadu et 
al. (2009)). We used different variables from the NESDA database to obtain the three item-
scores to determine the degree of treatment resistance. (i) Duration of the current episode 
at baseline was established using the retrospective Life-Chart Interview (LCI) (Lyketsos et al., 
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1994). The LCI relies on self-generated and affectively laden landmarks as anchors for partic-
ipants to refresh memory. After determining these anchors, presence and severity of depres-
sive symptoms were assessed during each quarter of the past four years prior to baseline. (ii) 
Severity of depression was assessed according to DSM-IV, as determined by the CIDI. (iii) 
Treatment history was scored based on the amount of subsequently used antidepressants 
and augmentation strategies during the index-episode, at and prior to baseline. A specific 
drug was scored as being used if the frequency of use was on a daily basis, if the dosage was 
at least the Daily Defined Dose and if it was used for at least 4 weeks (1 month) (WHO Collab-
orating Centre for Drug Statistics Methodology, 2016). (See also Supplementary Methods.) 
The subscores of these three items (duration, severity, and total score of treatment failures) 
are added together to obtain a total score. 

Outcome: Course trajectory of depression in NESDA
In the present paper, following Fekadu et al. (2009), we focused on the intensity and dura-
tion of depressive symptoms during 2-year follow-up in subjects with a depressive disorder 
(index episode) at baseline. In order to predict the course of the depressive episode after 
baseline, the primary outcome was persistence of the depressive episode based on LCI- data 
between baseline and 2-year follow-up. We made two different variables: (i) the variable 
‘percentage of follow-up time with depression’ was expressed as the ratio between months 
spent in a depressive episode since baseline until remission, divided by total follow-up time 
(24 months). In line with the prevailing method in the NESDA-database (Penninx et al., 2011), 
remission was defined as experiencing a period of three consecutive months without symp-
toms, or with symptoms but without burden or interference with life (as indicated by the 
participant). The month of remission was defined as the first month after this three-month 
period. (ii) Analogous to the previous validation study (Fekadu, Wooderson, Markopoulou et 
al., 2009), we defined the categorical variable ‘persistent depression’ as being persistently 
depressed for ≥50% of the time of our follow-up period of two years. 

For our secondary outcome we used course trajectories as described in NESDA by Rheber-
gen et al. (2012). Rhebergen used latent class growth analysis (LCGA), a statistical data-driven 
technique to describe patterns inherently present in data, in this case representing depres-
sion course trajectories. In brief, with input of LCI-data from NESDA Wave 3 which covers the 
entire 2-year follow-up period, five course trajectories were identified: (i) a quick remission 
course, (ii) a decline course with moderate severity, (iii) a decline course with high severity, (iv) 
a chronic course with moderate severity and (v) a chronic course with high severity (Rheber-
gen et al., 2012).

Statistical analysis
Analyses were performed with IBM-SPSS, version 20 (IBM, Chicago IL, USA). Analyses for 
primary outcomes were performed using linear regression analysis and logistic regression 
analysis for ‘percentage time depressed’ and ‘persistent depression’, respectively. For our sec-
ondary outcome we used multinomial logistic regression to calculate maximum likelihood 
estimates of odds ratios (ORs) and 95% confidence intervals (CIs) for course trajectories. The 
‘quick remission’ trajectory served as a reference group. 
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In order to examine the effect of treatment received during the study, which was not offered 
to all participants in this naturalistic study, we looked for effect-modification by dichoto-
mizing the group on having received pharmacological treatment after baseline (including 
treatment started on baseline itself) or not. We performed stratified analyses on primary 
outcomes and modeled interaction terms in the regression analyses with total MSM score to 
estimate significance of effect-modification if present. 

We analyzed the effect of both the total MSM score as well as its components independent-
ly. p-values of p < 0.05 were considered significant. 

Results
Descriptive
Out of the total sample of 2981 NESDA participants, exclusion of controls (n = 652) and pa-
tients not meeting the inclusion-criteria of having an ongoing episode of depression at base-
line resulted in a raw sample of 965 depressed persons. Due to missing data amongst variables 
required for MSM-scores, our second inclusion criterion narrowed this sample down to 829. 
Regarding gender distribution, age, and education, this sample was comparable to the raw 
sample. The third inclusion criterion, regarding the availability of follow-up data, resulted in 
643 respondents up for analysis. Regarding gender distribution, age, and education, this sam-
ple was comparable to the raw sample. Moreover, MSM-scores were comparable as well: in the 
sample of 829 subjects, mean score was 4.92 (SD: 1.20), while in the final sample (n = 643), this 
was 4.93 (SD: 1.22). See Supplementary Figure 1 for flow-chart of patient disposition.
Of our sample, mean age was 41 years (SD: 12.2), 428 (67%) were female and 304 (47%) had 
a first depressive episode (Table 1). A total of 560 (87%) subjects suffered from depression 
for less than or equal to 12 months prior to baseline. Further, 51 (8%) already had a chronic 
depressive episode at baseline, i.e., had been depressed for >24 months. Of the subjects 265 
(41%) had a severe depression and 310 (48%) had not used antidepressants at baseline. The 
median number of AD-drugs used at baseline was 1. Twenty-one patients (3%) had used 
augmentation medication at baseline. The mean MSM-score was 4.9 (SD: 1.2). 

Prediction of course of illness during follow-up
Regarding our primary outcomes, the MSM significantly predicted ‘percentage time depressed’ 
(p < 0.001) and was significantly associated with ‘persistent depression’ (≥50% of the fol-
low-up) (OR = 1.40 (95% CI 1.23 – 1.60); p < 0.001) (Table 2). Participants in this group were 
on average depressed for 89% of the follow-up period. Correction for age and sex did not 
substantially affect these outcomes (available on request). We examined how individual model 
components predicted ‘percentage time depressed’ and depression during follow-up. Except 
augmentation, individual model components in both models univariately predicted a chronic 
depression during follow-up. In the multivariate model, duration and severity in both models 
predicted a chronic depression during follow-up. Prediction of the secondary outcome course 
trajectory showed that each point increase on the MSM significantly predicted a worse course 
of depression over the following two years (Table 3). Correction for age and sex did not sub-
stantially affect these outcomes.
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Table 1. Demographic and clinical characteristics with distribution over categories of final sample (n = 643)
 

aThis information is not available in the NESDA-database; bThis item is not scored in the original MSM.
Abbreviations: ECT: electroconvulsive therapy, IQR=interquartile range, MDD=major depressive disorder, MS-
M=Maudsley Staging Method
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Table 2. Prediction of time being depressed (% time depressed; linear regression model)a and persistent depression 
(logistic regression model)b 

aLinear regression model: to test for the variable ‘percentage time depressed’ as independent variable. bBinary logis-
tic regression model: MSM-score as a dependent variable and the variable ‘persistent depression’ as independent 
variable. Both models left uncorrected. cAkaike information criterion (AIC): -590,79, dAIC: -595,93, eAIC: 865,85, 
fAIC: 866,95. Abbreviations: OR=odds ratio.

Table 3. Prediction of different course trajectoriesa

aFinal model: χ2
4: 28,625, p < 0.001. Multinomial logistic regression model for showing maximum likelihood esti-

mates of odds ratios (OR) and 95% confidence intervals (95% CI) for all courses of depressive symptoms in relation 
to Maudsley Staging Method scores. Quick remission was taken as reference. Model left uncorrected. 
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Sensitivity analyses
When we stratified the predictions for those who received pharmacological treatment or not, 
this showed slightly lower estimates in the ‘received treatment’ group, indicating some mod-
ification of effect. However, for the prediction of ‘% time depressed’, stratification resulted in 
absence of significance (p = 0.059) for those who did receive treatment. The MSM was sig-
nificantly associated with ‘persistent depression’ (≥50% of the follow-up) in both subgroups 
that received treatment and those who did not. The interaction MSM x treatment was not 
significant for any of these outcomes (see Supplementary Table 2). 

The stratified analysis of our secondary outcome revealed an absence of significance for pa-
tients who received pharmacological treatment for the course trajectories ‘decline course, 
moderate severity’ and ‘chronic course, high severity’. Moreover, patients who had not re-
ceived pharmacological treatment showed an absence of significance for the course trajec-
tories ‘decline course, high severity’ and ‘chronic course, moderate severity’ (Supplementary 
Table 3). The MSM-score by treatment interaction showed no significant results for either 
course trajectory (Supplementary Table 4).

Discussion
In the present study we aimed to assess whether the MSM predicts the two-year course 
of MDD in a population-based cohort of depressed subjects. Our study shows that higher 
MSM-scores adequately predict worse depression outcomes in a large and clinically het-
erogeneous sample of MDD patients recruited in the general population, primary care, and 
secondary care who were followed up over a two-year period. Furthermore, this prediction 
appeared independent of treatment provided at baseline or during follow-up. This suggests 
that, in addition to the tertiary population studied by Fedaku et al. (2009; 2009), the MSM 
can also be used in general psychiatric practices and that the MSM can be used for both pre-
diction of treatment outcome and course of MDD. 

When comparing our sample to Fekadu’s, the current sample has a lower overall MSM-score 
(4.9 (SD: 1.2) vs 10.7 (SD: 2.3)) (Fekadu, Wooderson et al., 2009). Indeed, the current sample 
is more heterogeneous and less often chronically ill, although, in terms of dispersion, our 
samples appear to have similar variance. In our sample 8% had a chronic course at baseline, 
compared to 61% in the sample of Fedaku (Fekadu, Wooderson et al., 2009; Fekadu, Wood-
erson, Markopoulou et al., 2009), whereas mild depression was present in 26% versus 10% 
respectively. Also, our sample has a greater variety of severity of depression and overall a 
less extensive treatment history. In the Fedaku sample 13% had been using only 1 or 2 an-
tidepressants and most subjects had been using more medications (Fekadu, Wooderson et 
al., 2009). In our sample, 47% had been using only 1 or 2 antidepressants. To cover the full 
spectrum of treatment resistance we also included patients from primary or secondary care 
who had not been using any antidepressant medication for the current episode at baseline 
but who did receive treatment during follow-up. By showing no significant interaction (MSM 
x received treatment) we show that the MSM can both predict course of illness and chances 
of unfavorable outcome irrespective of treatment during follow-up. 
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Despite the sample differences between these studies, the MSM performed equally well 
with regard to predictive validity. First, we found a positive linear correlation between the 
MSM-score and time subjects remained depressed, suggesting that subjects who have a 
higher MSM-score will remain depressed for a longer time. Second, we found that a one-
point increase on the MSM was associated with 1.4-fold increased odds of being depressed 
for most of the follow-up time. This is comparable to the OR of 1.5 reported in tertiary care 
(Fekadu, Wooderson, Markopoulou et al., 2009). Given this remarkable similarity, this sug-
gests that the MSM is applicable in the full spectrum of persons with depression ranging 
from the population to tertiary care levels and that it can be validly used for predicting un-
toward depression outcomes across those different groups. 

The individual components of the MSM showed predictive validity. In multivariate analyses, 
duration and severity contributed significantly to the final models, either linear or logistic, 
while treatment history did not any longer. This could be explained by the fact that severity 
at baseline correlates with the initiation of pharmacological treatment (i.e. antidepressant 
use; this correlation was 0.17 (p < 0.001) in our sample).

The difference between how well both models –the multivariate model containing the in-
dividual items and the final model containing only the total score– fitted the data was how-
ever small. As an indication of the optimal fit of these models, we computed the Akaike 
Information Criterion, indicating explained variance penalized for the number of explanatory 
variables (smaller is better). The multivariate model fitted slightly less well (AIC: -590.79) 
than the model with only the MSM-score (AIC: -595.93), when tested in a linear regression. 
When tested in a logistic regression, the reverse was true (AIC: 865.85 for the multivariate 
model versus AIC: 866.95 for the MSM-score only). We therefore propose to retain treat-
ment history in the model. Previous models of quantifying TRD, like the Thase and Rush 
Staging Method (TRSM) (Thase and Rush, 1997) or a variation thereof, the Massachusetts 
General Hospital staging method (MGH-S) (Fava, 2003) only used the number of classes of 
antidepressants (TRSM) or the number of failed trials (MGH-S) to which the patient has not 
responded. We however show that prediction of outcome is improved when clinical vari-
ables are included apart from failed treatments.

With regard to our secondary analyses, the MSM significantly predicted chronic course tra-
jectories (Rhebergen et al., 2012). These two-year course trajectories, modeled with accurate 
information of symptom levels on a per month basis, better represent the course of illness 
than merely the percentage of time being depressed or a dichotomous distinction between 
more or less than 50% of time spent in depression. As such these results confirm the validity 
of the MSM to predict treatment resistant depression even further.

A limitation of our study is that NESDA is a naturalistic cohort-study, describing the course of 
depression irrespective of treatment. This potentially limits the scope of our conclusions on 
treatment resistance. Investigations of treatment-effects in naturalistic cohorts like NESDA 
may be hampered by several factors. This include confounding by indication as a result of 
physician preferences and current treatment algorithms (Spijker and Nolen, 2010), meaning 
that there are reasons for participants to receive different pharmacological treatments based 
on their clinical presentation (e.g. higher disease severity), and that these reasons then are 
found to be associated with treatment resistance or other outcomes. Secondly, power may 
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be insufficient to address all possible treatment strategies. However, most investigations of 
other tools to predict TRD show that prediction of treatment outcome is possible irrespective 
of the precise description of the treatment provided (Fava, 2003; Fekadu, Wooderson et al., 
2009; Fekadu, Wooderson, Markopoulou et al., 2009; Thase and Rush, 1997). Furthermore, 
we found little evidence of effect-modification by pharmacological treatment in our study, so 
the predictive value of the MSM seemed independent of receiving pharmacological treatment. 

In line with this, another limitation of the NESDA-cohort is the limited availability of exact 
(pharmacological) treatment data. Although we know the minimal and maximum dose pre-
scribed per antidepressant received and operationalized adequate dosages, we cannot infer 
the exact time-periods of ‘adequate treatment’ (i.e. at minimal effective dose for at least 4 
weeks) nor compliance to the prescribed treatments. As a result, the number of adequate 
trials of antidepressants at baseline or the adequacy of received treatment after baseline 
might have been overestimated.

We used the number of symptoms recorded according to the CIDI to determine severity. 
Instead one might expect a more direct score from e.g. the IDS-SR. Here, we followed the 
initial method proposed by Fekadu et al. (2009), which might also better reflect daily clinical 
practice. This method was chosen to increase the applicability of the MSM for clinical prac-
tice. To assess whether our method of scoring severity affected our outcomes, we repeated 
the main analysis with the IDS-score as a severity measure (see Supplementary Table 5), 
which did not substantially affect outcomes. An additional analysis in which we left severity 
out of the MSM and tested a three-way interaction MSM x severity x received treatment, re-
sulted in a non-significant finding, both for severity as scored by CIDI-criteria (p = 0.215) and 
for severity as scored by the IDS (p = 0.670). So, our results are not affected by an interaction 
with severity.

Future studies are needed to establish whether specific treatments are especially effective in 
certain ranges of the MSM and whether such ranges are sensitive and specific for individual 
patients. This will be the next step to fully validate the MSM as a profiling tool to guide treat-
ment. Whether additional variables may be helpful to improve this prediction (Ruhe et al., 
2012) is another issue under debate (Peeters et al., 2016). The MSM might then be helpful for 
the apparent clinical need to better predict the course of depression. The MSM might enable 
clinicians to accurately identify patients who are at risk of developing TRD. An accurate iden-
tification could help in offering specific (or more intensified) treatment regimens in an earlier 
phase than we currently do. Whether this treatment should be another antidepressant, (the 
addition of) psychotherapy or other forms of treatment such as neurostimulation remains to 
be elucidated, but an accurate identification in an earlier phase might provide an important 
approach to achieve quicker remission of depression. Vice versa, this might also help clini-
cians to identify patients who have a low risk of an unfavorable course of illness. It should be 
noted that further study is needed to determine whether patients with lower MSM scores 
may actually benefit from minimal or only supportive treatment. Until then, it would be 
advisable to use the MSM in randomized controlled trials to quantify and potentially stratify 
subjects according to their level of treatment resistance (de Kwaasteniet et al., 2015), making 
it possible to investigate if subjects with different levels of therapy resistance will respond 
differently to specific treatments.
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Conclusion
The current study has attempted to validate the predictive value of the MSM as a tool to 
quantify TRD. With consideration of the sample related limitations, we conclude that the 
MSM is a reliable and valid tool to predict poor outcome in depressed patients irrespective 
of treatment. As an addition to previous work, we show its applicability in a wider range of 
primary and secondary care patients with MDD, with varying and degrees of prior treatment 
non-response, which is relevant for the description of studied samples in trials investigating 
TRD. Future aims should be directed to enable the use of MSM-scores as a clinically applica-
ble tool to guide clinical treatment selection.

Funding and Disclosure
This study was funded by: UMCG Innovation Fund, project U-11-221, PI Prof. R.A. Schoevers, 
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able from http://www.nesda.nl. 
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Supplementary material
Determining MSM-scores in NESDA

Duration of  current episode before baseline assessment 
Duration of 1 year of less was considered acute, between 1 and 2 years was considered sub-
acute, and a duration of more than 2 years chronic. For determining duration of episode, the 
Life chart interview (LCI) at baseline was used. The LCI asked respondents the amount of 
months in the year before the baseline assessment that were spent with symptoms and the 
highest perceived burden during these months. Due to difficulties in NESDA to determine 
the precise length of the depressive episode, episode duration was considered longer than 
the examined retrospective year if the patient had spent at least 10 months with symptoms 
and a burden greater than ‘not troubled at all’ (e.g. not meeting this criterion meant episode 
duration was considered ‘acute’).

Severity
Severity of depression was assessed according to the DSM-IV classification in three catego-
ries: (i) mild, (ii) moderate, and (iii) severe. We followed the categorization used by the CIDI 
[WHO 1998; Wittchen 1994]. Due to exclusion criteria of the NESDA-cohort and lack of 
information on psychotic symptoms, we could not score for these. Subthreshold depression 
was not included in the cohorts used for course descriptions and could therefore not be in-
cluded in the analysis.

Antidepressants
To assess current treatment failures we made use of treatment counts in NESDA. Respon-
dents were asked to bring their medicine boxes so an inventory of names, dosage and daily 
amount could be made, with a specification of medication adherence per drug taken (daily, 
frequent (>50%), infrequent (<50%), sporadic). Medication use was counted if frequency of 
use was on a daily basis, if dosage was at least the Daily Defined Dose (DDD) and if it was 
used for at least 4 weeks (1 month). The DDD is the average daily maintenance dose for use 
in adults. For the treatment of MDD this is the appropriate dosage for treatment of a moder-
ate to severe depressive episode [WHO 2012]. The MSM specifies the use of the Maudsley 
Prescribing Guidelines for determining correct daily dose and sets a minimum of at least 6 
weeks for adequate use [Fekadu 2009a]. Because no start and stop dates of prescribed drugs 
were available in NESDA, and uncertainty on when the depressive episode started exactly, 
medication listed in NESDA are not linked to specific episodes. An extra null category was 
added to include participants without any previous antidepressant use, for which a score of 
0 was appointed.
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Augmentation
The use of augmentation was determined for current medication use and for the whole 
three-year retrospective period. Medication regarded as augmentation were the following: 
lithium, anticonvulsants (valproic acid, carbamazepine and lamotrigine), triiodothyronine (T3, 
synthetic thyroid hormone), pindolol and buspirone. For counting augmentation, the same 
conditions for frequency, dose and duration applied. Scoring was equal to the proposed 
scoring in both models.

ECT
Scores of treatment with electroconvulsive therapy (ECT) could not be determined due to 
the fact that this was not recorded in the NESDA-database.

Supplementary Table 1. Original MSM-scoring, reprinted with permission (Fekadu 2009, A Multidimensional Tool 
to Quantify Treatment Resistance in Depression: The Maudsley Staging Method, J. Clin. Psychiatry).
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Supplementary Figure 1: Flow-chart of patient disposition.

Stratified analyses
Supplementary Table 2. Prediction of time being depressed (A) ‘% time depressed’; linear regression model) and 
persistent depression (B); Logistic regression model).

A) Linear regression model: to test for the variable ‘percentage time depressed’ as independent variable. B) Binary lo-
gistic regression model: MSM score as a dependent variable and the variable ‘persistently depressed’ as independent 
variable. aInteraction MSM x ‘received treatment’ (after baseline): p = 0.191; bInteraction MSM x ‘received treatment’ 
(after baseline): p = 0.381.
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Supplementary Table 3. Prediction of different course trajectories stratified by treatment

1Final model: chi-square (df): 8.616 (4), p < 0.071; 2Final model: chi-square (df): 7.676 (4), p < 0.104.

Supplementary Table 4. Prediction of different course trajectories, including the interaction term with received treatment

Final model: chi-square (df): 38.546 (12), p < 0.001
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Supplementary Table 5. Prediction of time being depressed (A) ‘% time depressed’; linear regression model) and 
‘persistent depression’ (B); Logistic regression model), using IDS-SR as severity measure, instead of CIDI-methodol-
ogy (complementary to Table 2).

A) Linear regression model: to test for the variable ‘percentage time depressed’ as independent variable. B) Binary lo-
gistic regression model: MSM score as a dependent variable and the variable ‘persistent depression’ as independent 
variable. Both models left uncorrected.
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