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Background: TheDutchMeasure for Quantification of Treatment Resistance in Depression (DM-

TRD) is a promisingprediction tool formajor depressivedisorder (MDD)basedonvariables associ-

atedwith treatment outcome. The objective of our studywas to examine the association between

theDM-TRDandclinical course in a large cohort ofMDDoutpatients receiving treatment as usual.

Furthermore, we examined whether the addition of an itemmeasuring the presence of childhood

adversity improved this association.

Methods:We included 1115 subjects with MDD (according to the DSM-IV) who were naturalis-

tically treated at seven outpatient departments of a secondary mental healthcare center in the

Netherlands. Data on subjects who had a diagnostic work-up between June 2014 and June 2016

were analyzed. Multilevel analyses were performed to examine the association between the DM-

TRD score at baseline and clinical course, defined by symptom severity according to scores on the

Quick Inventory of Depressive Symptomatology-Self Report (QIDS-SR) over time. We also inves-

tigated whether an extra itemmeasuring childhood adversity improved themodel.

Results: The model including the DM-TRD and its interaction with time was superior to previous

models. The addition of childhood adversity and its interactionwith timedid not improve themodel.

Conclusions: In depressed outpatients receiving treatment as usual, the solid longer-term

association between higher DM-TRD scores and worse clinical course supports its usefulness

in clinical practice. Childhood adversity did not improve the model value indicating that—

counterintuitively—this parameter offers noadditional predictivepower to thevariables included.

K EYWORDS

ambulatory care, clinical course, cohort studies, depression, major depressive disorder, multi-
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outcome

1 INTRODUCTION

Major depressive disorder (MDD) is oneof themost commondisorders

in psychiatry with an adult lifetime prevalence of almost 20% (Kessler

et al., 2005). It has a considerable social and economic impact and

MDD is currently ranked fourth worldwide in terms of disease burden

(Kassebaum et al., 2016; Mathers & Loncar, 2006). Individuals with

MDD showmarked heterogeneity in symptomatology, natural course,

and treatment response. Although antidepressantmedication and psy-

chotherapy show clear efficacy (Cipriani et al., 2018; Cuijpers, Dekker,

Hollon, & Andersson, 2009; Pampallona, Bollini, Tibaldi, Kupelnick,

& Munizza, 2004), a substantial number of patients remains symp-

tomatic and responses to different treatments for MDD vary widely

between patients (Spielmans, Berman, & Usitalo, 2011). In addition,

depressive episodes that needmultiple treatment steps are associated

with poorer outcomes and higher relapse rates (Fava, 2003; Judd et al.,

1998; Ruhe, Huyser, Swinkels, & Schene, 2006; Rush et al., 2006).

Planning of MDD treatment may become more efficient if, instead

of applying a “one size fits all” concept, clinicians could predict which

patients will need routine or specialized care. Patients can be referred

accordingly and the treatment-plan can be better adapted to the indi-

vidual needs. Different approaches to personalized treatment plan-

ning of psychiatric disorders have recently been advocated (Chekroud,

Lane, & Ross, 2017; Hetrick et al., 2008; vanOs et al., 2017).
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One of the instruments with the ability to improve treatment

planning in MDD is the Dutch Measure for Quantification of

Treatment Resistance in Depression (DM-TRD), developed by Peeters

et al. (2016). It is based on the Maudsley Staging Method (MSM)

(Fekadu, Wooderson, Markopoulou, & Cleare, 2009); a tool devel-

oped to predict treatment outcome in clinical samples characterized

by advanced stages of treatment resistance. The MSM was the first

TRD-measure that added factors known to predict the prognosis or

course of the disease (e.g., severity and duration of the index episode)

to information about failed treatments for the index episode within

one instrument (Fekadu et al., 2009; van Belkum et al., 2018). TheDM-

TRD is a feasible instrument to assess failed biological, psychothera-

peutic, and supportive treatments (Peeters et al., 2016). In addition

to the MSM, it assesses other factors known to potentially influence

treatment outcome, for example, as the presence of ongoing psycho-

social stressors (Brownet al., 2010) andcomorbid anxiety symptomsor

personality disorders (Fava et al., 2008). First resultswith theDM-TRD

in depressed inpatient/outpatient samples ofmodest sizewith a signif-

icant range in treatment resistance suggested that the DM-TRD may

be a useful instrument to predict treatment outcome (Peeters et al.,

2016). However, the DM-TRD needs to be studied in a larger sample.

Furthermore, the DM-TRD might be improved. For example,

although childhood adversity is known to be negatively associated

with clinical course and treatment response of MDD (Nanni, Uher, &

Danese, 2012; Tunnard et al., 2014; Wiersma et al., 2009), it was not

included in the DM-TRD. This negative association can be explained

by the hypothesis that childhood adversity may cause neurobiolog-

ical changes that result in a range of potentially negative long-term

neurological effects, such as changes in neuroendocrine signaling

and neuronal plasticity (van Bodegom, Homberg, & Henckens, 2017).

In addition, childhood adversity influences the development of

maladaptive personality traits that are associated with anxiety and

mood disorders (Rosenman & Rodgers, 2006; Spinhoven, Elzinga, Van

Hemert, de Rooij, & Penninx, 2016).

The objectives of this studywere twofold. First, we investigated the

association between the DM-TRD score and clinical course in a large,

depressed outpatient population, independent from previous samples.

Second, we examined whether the addition of a question addressing

childhood adversity would enhance the association of the DM-TRD

score with clinical course.

2 MATERIAL AND METHODS

2.1 Design and participants

This study was conducted at PsyQ, a nationwide organization pro-

viding outpatient secondary mental healthcare in the Netherlands.

Seven PsyQ locations1 participated in this study. Because we only

used information that was routinely collected, without any interven-

tion, the Medical Research Ethics Committee of the Leiden University

Medical Center waived formal informed consent for this study. Only

anonymized data retrospectively extracted from the electronic patient

record (EPR)were used. Data from individualswho used the possibility

to object to the use of their information for scientific purposes at the

start of or during their treatment were not included.

Individuals 18 years or older were included in the study if they met

the DSM-IV-TR (APA, 2000) criteria for MDD or dysthymic disorder

according to their EPR. We included data of subjects who had a diag-

nostic work-up between June 2014 and June 2016. Excluded from the

studyweredata fromsubjectswithbipolardisorder, psychotic disorder

or substance dependence (except for nicotine). In these secondary care

settings, all subjects received treatment as usual; this implies treat-

ment according to the Multidisciplinary Guideline for Depression and

may include psychotherapy, pharmacotherapy, or both (Spijker et al.,

2013).

Extracted from the EPR were demographic and diagnostic infor-

mation, the DM-TRD score and baseline and follow-up scores on the

Quick Inventory of Depressive Symptomatology-Self Report (QIDS-

SR) (Rush et al., 2003). The last time point for obtaining follow-up data

from the EPR was May 4th 2017, that is 46 weeks from the last inclu-

sion. BaselineQIDS-SRwas defined as theQIDS-SR obtained±45days
from filling inDM-TRD. Subjectswithout at least one (follow-up)QIDS-

SR-measurement were defined as drop outs. The parameter Time was

defined as the difference inweeks between the assessment of theDM-

TRD and the assessment of the last QIDS-SRwithin a subject. The out-

comevariablewasdefined as the courseof symptomseverity over time

according to the consecutive QIDS-SRmeasurements.

2.2 Measures

The Dutch Measure for Quantification of Treatment Resistance in

Depression: The DM-TRD is an 11-item questionnaire assessing infor-

mation about clinical condition, psychiatric comorbidity, and failed

treatments for the current episode: scores range from 2 to 27, with

higher scores indicating worse treatment outcome (Peeters et al.,

2016). In the present study, the DM-TRD was administered by a

mental health professional during diagnostic work-up. In the orig-

inal DM-TRD, establishing the presence of a comorbid personality

disorder was based on global routine clinical information in cases

where no formal structured information (e.g., SCID-II) was available.

To address the presence of a (suspected) personality disorder in sub-

jects without a formally assessed SCID-II classification, a brief per-

sonality screener was used, that is the Standardized Assessment of

Personality–Abbreviated Scale (SAPAS) (Bukh, Bock, Vinberg, Gether,

& Kessing, 2010; Moran et al., 2003). The DM-TRD item concerning

comorbid personality pathology was scored 0.5 if the SAPAS was ≥3

(suspected to have personality disorder). If the SAPAS score was <3,

comorbid personality disorder was scored 0 on the DM-TRD. This

adjustment had no effect on the original total DM-TRD score of 27

points.

The original DM-TRDwas expanded by adding a dichotomous ques-

tion pertaining to the presence of childhood adversity. Childhood

adversitywas questioned as follows: “Have you had to dealwith severe

affective neglect, (repeated) sexual abuse, or psychological or physical

threats during your youth (before the age of 16 years)?” where an affir-

mative answer scores 1 point. Thismodification led to a totalmaximum

score of 28.
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The Quick Inventory of Depressive Symptomatology-Self Report

(Rush et al., 2003): The QIDS-SR is a 16-item self-report depression

symptom severity measure derived from the 30-item Inventory of

Depressive Symptoms (IDS) (Rush, Gullion, Basco, Jarrett, & Trivedi,

2009)with adequate psychometric properties shownby its Cronbach's

𝛼 ranging from 0.69 to 0.89 (Reilly, MacGillivray, Reid, & Cameron,

2015). It was used to evaluate symptom severity of the depressive

episode at both baseline and follow-up. The QIDS-SR score ranges

from0 to 27, where a score≤5 is defined as “no depression” (or “remis-

sion” if the subject previously suffered from depression) and 27 as

“very severe depression.” The QIDS-SR was assessed routinely every

3months and at the end of treatment.

2.3 Statistical analyses

Data were analyzed using SPSS version 23. The clinical and demo-

graphic characteristics of subjects and differences between drop-outs

and nondrop-outs were assessed using descriptive statistics, Chi-

square tests and t-tests, as appropriate. Linear mixed models were

performed to examine the association between the DM-TRD score

and QIDS-SR scores over time (Twisk, 2003). Different models were

compared using the Akaike's Information Criterion (AIC); a lower

AIC-value shows a better model fit penalized for the number of

variables used (Akaike, 1974). The AIC is asymptotically equivalent

to cross-validation in linear mixed models (Fang, 2011), which means

that the final model (i.e., the model with the lowest AIC) has the best

generalization in the presence of new data. We examined whether

the model with the interaction between the DMTRD score and the

time interval (weeks betweenDM-TRD-assessment and last QIDS-SR-

measurement) had improved (i.e., had a lower AIC) compared to the

model without this interaction. The model included main effects for

time, a quadratic time effect and the DM-TRD score. The quadratic

time effect was added to investigate whether the time effect was

nonlinear (Twisk, 2003), which indicates that the greatest improve-

ment occurs during the primary phase of treatment. The linear mixed

models had a random intercept and random effects for the linear

and quadratic time effects. For the secondary research question, the

item on childhood adversity was added as a fixed parameter to the

model and improvement was determined based on the AIC. Finally,

the interaction between childhood-adversity and time was added to

examine the effect of childhood adversity on clinical course.

3 RESULTS

3.1 Participants

According to the EPR, 2334 subjects met our primary inclusion cri-

teria; of these 2246 had a completed DM-TRD. Excluded were 11

subjects due to a childhood adversity score. Another 1120 subjects

were excluded due to the lack of baseline and/or follow-up QIDS-SR

scores (Figure 1). No significant differenceswere found between study

dropouts (n = 1120) and those who were analyzed (n = 1115) regard-

ing gender, age, symptom severity, and duration of episode (accord-

ing to the DM-TRD-items), total DM-TRD scores, and the score on

the “childhood-adversity”-item (all p-values > 0.2). Although there

were statistically significant differences between the seven locations

regarding baseline symptom severity and duration of follow-up (all p-

values < 0.05), the effects of these differences were small (r = 0.03–

0.25 and Cohen's d = 0.24, respectively) and therefore not included in

further analyses.

Table 1 presents the demographic and clinical characteristics of the

study population. According to the baseline-QIDS-SR, most subjects

were suffering from severe depression and many reported childhood

adversity (Table 1). The mean interval between DM-TRD assessment

and the last QIDS-SR measurement was 48 (SD = 28.9) weeks. The

average difference between the baseline and final QIDS-SR score was

a decrease of 5.1 (SD = 6.3) points. The endorsed frequencies for all

DM-TRD item categories including the scoring are listed in Table 2.

3.2 Association betweenDM-TRD scores

and clinical course

Table3presents the results of the finalmodel, after themodel selection

procedure, including the main effects for DM-TRD and time, as well as

F IGURE 1 Flow chart of the study population 182 × 140
mm (300 × 300DPI)
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TABLE 1 Characteristics of the sample (n= 1115)

Demographics

Age, yearsmean (SD) 40.3 (12.5)

Female gender n (%) 734 (65.8)

Clinical characteristics

Score DM-TRDmean (SD) 9.2 (2.9)

BaselineQIDS-SR scoremean (SD) 16.9 (4.5)

Number of QIDS-SR per subjectmean (SD) 4.2 (2.2)

Childhood adversity “yes” n (%) 410 (36.7)

Current episode> 12months n (%) 579 (51.9)

their interaction. The model including this interaction had a lower AIC

(26,847.2) compared to the model without this interaction (26,857.2)

and to the model without the DM-TRD main effect (26,970.9). These

findings confirm a negative association between the DM-TRD score

and symptom severity according to the QIDS-SR scores over time.

The results from the optimal model were used to demonstrate various

courses with different DM-TRD scores. These estimated courses start

at the similar baseline QIDS-SR score of 16.9 (the mean of our sam-

ple) during 48weeks (themeanduration of follow-up) and are shown in

Figure 2. The results of the quadratic time effect indicate a significant

nonlinear relation and this effect is discernible in this figure as well.

3.3 Childhood adversity

For the subgroups with (n = 410) and without (n = 705) childhood

adversity, no significant differences were found in baseline QIDS-

SR score, the number of QIDS-SR measurements and duration of

follow-up inweeks (all p values>0.1). TheDM-TRDscore for the group

with childhood adversity (M= 9.49, SD= 1.94) was slightly higher than

for the group without childhood adversity (M = 9.10, SD = 1.93), t

(1113)= –3.23, p= 0.001, d= 0.2.

The AICs of the models including childhood adversity as a fixed

parameter and its interaction with time (26,847.6 and 26,848.2,

respectively) increased in comparison to previous AICs. This higher

AIC indicated that the childhood adversity item does not improve our

model.

4 DISCUSSION

The main objective of this study was to examine the association

between the DM-TRD and clinical course in a large, depressed out-

patient population. Similar to an initial report (Peeters et al., 2016),

higher DM-TRD scores were associated with poorer outcomes during

follow-up. Given the positive interaction effect between the DM-TRD

and the duration of follow-up, the DM-TRD is suggested to be asso-

ciated with a solid longer-term prediction of symptom severity over

time.

The second objective was to examine whether adding an item

addressing the presence of childhood adversity improved the pre-

dictive property of the DM-TRD on clinical course. Contrary to

our expectation, this extension of the DM-TRD did not add to the

predictive power of the original model.

Severity of depressive symptoms prior to treatment is one of the

most solid predictors of treatment outcome (Fekadu et al., 2009;

Friedman et al., 2012). In the present study and a previous one in

an independent sample (Peeters et al., 2016), the DM-TRD added

prognostic factors that are associated with clinical course above and

beyond baseline severity thereby illustrating its utility for clinical

practice.

The prediction of symptom severity over time by the use of the

DM-TRD can offer several advantages in clinical practice. First, as pre-

viously shown for the MSM (Fekadu et al., 2009; van Belkum et al.,

2018), it can provide additional information concerning the expected

course of illness. Moreover, the DM-TRD can potentially enhance ade-

quate treatment planning, for example, by determining a cut-off score

fromwhich treatment planning is intensified compared to treatment as

usual because of the expected difficulties. In agreement with Peeters

et al. (2016), the DM-TRD is a feasible tool for this purpose. The infor-

mation collected by the DM-TRD will usually be a part of the diagnos-

tic interview and filling out the instrument will take only a few extra

minutes. Its feasibility is confirmed by the large amount of completed

DM-TRD-questionnaires in our study population.

Second, on a more detailed level of treatment planning, it may help

to find optimal treatment (monotherapy, combined therapy or intensi-

fied treatment) based on future studies that are more controlled than

the present one.

The addition of an item assessing childhood adversity did not

improve the predictive value of the DM-TRD in our study. In a recent

meta-analysis, Nanni et al. (2012) found that childhood adversity

increased the risk of recurrence and persistence of MDD episodes

twofold. Childhood adversity is also associated with an early illness

onset (Nanni et al., 2012; Tunnard et al., 2014;Wiersma et al., 2009).

There are several explanations for our unexpected null-finding.

First, we used a dichotomousway to address the presence of childhood

adversity by asking just one question which may have led to under-

or over reporting and thereby influencing our results in unknown

ways. Additionally, the dichotomous format of the question does

not allow to report on type (e.g., physical abuse, single traumatic

events, emotional abuse or bullying), severity, duration, and current

psychological burden of the experienced adversity. The subtype of the

abuse is known to have a strong influence on the course of MDD. For

example, emotional abuse is associatedwith longer index episodes and

physical abuse is associated with greater episode recurrence (Tunnard

et al., 2014). However, adding a standardized trauma questionnaire,

for example, the Childhood Trauma Questionnaire (Bernstein & Fink,

1998; Spinhoven et al., 2014) to the DM-TRD would decreased the

clinical feasibility.

Second, the presence or absence of childhood adversity was added

to a model consisting of variables known to influence clinical course

and whose elements may also serve as a proxy for childhood adver-

sity. The resulting collinearity easily obscures a possible association

between adversity and clinical outcome. Another explanation may be

that the presence of adversity was awarded with only one additional

point in the DM-TRD, thereby potentially downplaying its relevance
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TABLE 2 The endorsed frequencies of the DM-TRD items including the childhood adversity item and the scoring of the items

Item Specification Scoring n (%)

Episode duration Acute (<12months) 1 536 (48)

Subacute (≥12 and<24months) 2 235 (21)

Chronic (≥24months) 3 344 (31)

Symptom severity Subsyndromal 1 41 (4)

Mild 2 129 (12)

Moderate 3 675 (60)

Severe without psychosis 4 247 (22)

Severe with psychosis 5 23 (2)

Functional impairment No impairment (GAF90–100) 0 4 (<1)

Mild (GAF60–90) 1 135 (12)

Moderate (GAF30–60) 2 955 (86)

Severe (GAF0-30) 3 21 (2)

Comorbid anxiety symptoms Not present 0 449 (40)

Present, but not fulfilling DSM-IV-criteria 0.5 442 (40)

Fulfilling criteria DSM-IV 1 224 (20)

Comorbid personality disorder Present, based on formal interview 1 28 (3)

No formal interview:

SAPAS≥ 3 0.5 697 (62)

SAPAS< 3 0 390 (35)

Psychosocial stressors No psychosocial stressor 0 233 (21)

>1 Psychosocial stressor 1 882 (79)

Treatment failures Antidepressants

Level 0: not used 0 631 (57)

Level 1: 1–2medications 1 468 (42)

Level 2: 3–4medications 2 15 (1)

Level 3: 5–6medications 3 1 (<1)

Level 4: 7–10medications 4 0 (0)

Level 5:>10medications 5 0 (0)

Augmentation/combination

Level 0: not used 0 970 (87)

Level 1: 1–2medications 1 131 (12)

Level 2: 3–4medications 2 9 (1)

Level 3: 5–6medications 3 5 (<1)

Electroconvulsive therapy

Not used 0 1106 (99)

Used 1 9 (1)

Psychotherapy

Not used 0 639 (57)

Supportive therapy 0.5 360 (33)

Empirically supported psychotherapy 1 1 103 (9)

>2 empirically supported psychotherapies 2 13 (1)

Intensified treatment

Not used 0 1087 (98)

Day patient treatment 1 5 (<1)

Inpatient treatment 2 23 (2)

Childhood adversity Yes 1 410 (37)

No 0 705 (63)

Total score 2–28
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TABLE 3 Results of the linear mixedmodels summarizing the association betweenDM-TRD andQIDS-SR scores during follow-up (final model)

DM-TRD score

Fixed effect Random effect

Parameter Est. St. Error Sig. Var. SE.

Intercept 10.926 0.602 <0.0001 10.17 0.784

Timea −0.216 0.016 <0.0001 0.026 0.003

Time× time 0.001 <0.0001 <0.0001 <0.0001 <0.0001

Total DM-TRD score 0.623 0.064 <0.0001

Total DM-TRD score× time 0.005 0.0015 0.001

Level 1 residual 10.27 0.309

aInterval in weeks between assessment of the DM-TRD and assessment of the last QIDS-SR.

in the model in comparison to the contribution of other variables that

were also awarded one point. Third, in the present sample, the dura-

tion of follow-upwas lower compared to previous studies in depressed

patients which may have obscured differences in long-term outcome

(Nanni et al., 2012;Wiersma et al., 2009). Fourth, the interval between

the consecutive follow-up measurements was considerably long (3

months) which may have left differences in time course undetected.

Fifth, in this naturalistic study, it is unclear if patients with childhood

adversity were treated differently than those without adversity.

During an initial diagnostic work-up, if severe childhood adversity

is assessed this may result in different treatment planning, such as

referral to specialized trauma treatment unit (selection bias) or differ-

ences in the treatments applied for depression (e.g., monotherapy vs.

combination therapy or intensified psychotherapy).

Despite the large sample, the naturalistic treatment setting and

the state of the art statistical analyses, some limitations need to be

discussed. First, this naturalistic study was carried out in routine

clinical practice without control of or information on applied treat-

ments. However, it can be stated that all participants were treated

according to current, relevant clinical guidelines. Treatment outcome

may have been influenced by unknown differences in treatment (e.g.,

psychotherapy, pharmacotherapy or both) thereby leaving significant

differences in DM-TRD elements between subjects undetected. Nev-

ertheless, and as a first step, the DM-TRD showed an association with

the clinical course across the whole range of provided treatments.

Second, the weights of the DM-TRD-items (for both the categories

per item and for the items relative to each other) were determined

by clinical face-validity instead of an empirical approach to balance

weights. This might have underestimated the predictive value of the

DM-TRD in our study. Therefore, future studies should attempt to

optimize scaling and weighing of the different items. Third, although

the item on childhood adversity was introduced as a revision of the

F IGURE 2 Estimated course of theQIDS-SR scores for three assumedDM-TRD scores when baseline QIDS-SR scores are equal (mean of the
sample, 16.9) 169× 127mm (300× 300DPI)
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DM-TRD, other factors susceptible to influence treatment course, for

example, age of onset of the first episode (Lamers et al., 2011), somatic

comorbidity (Milligen, Vogelzangs, Smit, & Penninx, 2012) or psychotic

features (Perlis, 2011;Wigman et al., 2014), were not included.

As a next step, the DM-TRD needs evaluating for its properties

to assist in treatment planning, by defining cut-off scores for spe-

cific indications (if possible), and ultimately using the DM-TRD in a

randomized-controlled trial to assist treatment indication, thereby

enabling advanced personalized treatment planning.

5 CONCLUSION

The DM-TRD is a practical and valid instrument that is associated with

symptom severity over time in patients with MDD. It can be easily

incorporated in the context of diagnosticwork-up procedures andwith

its present items does not require childhood adversity as an additional

source of information.
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