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Chapter 3

Prediction of prolonged treatment course 
for depressive and anxiety disorders in an 
outpatient setting: the Leiden routine 
outcome monitoring study.



ABSTRACT

Objective

The aim of this study was to improve clinical identification of patients with a prolonged 
treatment course for depressive and anxiety disorders early in treatment. 

Method

We conducted a cohort study in 1.225 adult patients with a depressive or anxiety 
disorders in psychiatric specialty care setting between 2007 and 2011, with at least two 
Brief Symptom Inventory (BSI) assessments within 6 months. With logistic regression, 
we modelled baseline age, gender, ethnicity, education, marital status, housing situation, 
employment status, psychiatric comorbidity and both baseline and 1st follow-up BSI 
scores to predict prolonged treatment course (> 2 years). Based on the regression 
coefficients, we present an easy to use risk prediction score. 

Results

BSI at 1st follow-up proved to be a strong predictor for both depressive and anxiety 
disorders (OR = 2.17 (CI95% 1.73-2.74); OR = 2.52 (CI95% 1.86-3.23)). The final risk 
prediction score included BSI 1st follow-up and comorbid axis II disorder for depressive 
disorder, for anxiety disorders BSI 1st follow-up and age were included. For depressive 
disorders, for 28% of the patients with the highest scores, the positive predictive value 
for a prolonged treatment course was60% (sensitivity 0.38, specificity 0.81). For anxiety 
disorders, for 35% of the patients with the highest scores, the positive predictive value 
for a prolonged treatment course was 52% (sensitivity 0.55, specificity 0.75).

Conclusions

A high level of symptoms at 2-6 months of follow-up is a strong predictor for prolonged 
treatment course. This facilitates early identification of patients at risk of a prolonged 
course of treatment; in a relatively easy way by a self-assessed symptom severity. 
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INTRODUCTION

Depressive and anxiety disorders are the most common mental disorders (Vos et 
al. 2012), with an estimated prevalence of respectively 298 and 273 million people 
worldwide. These disorders are associated with a high burden of disease (Wittchen et al. 
2011) and high impact on society (Gustavsson et al. 2011), translating into substantial 
direct and indirect costs. Direct costs are related to treatment and the use of other 
health care services, and indirect costs to reduced quality of life, loss of productivity, 
absenteeism and functional impairment in many other personal and interpersonal 
areas of life (Donohue & Pincus, 2007; Combs & Markman, 2014). 

The course of depressive disorders is variable, with approximately 60% of patients 
recovering within the first six months after diagnosis and up to 80% within two years 
(Steinert et al. 2014). Recurrence risk is 15-40% in two years. A persistent course with 
no major improvement despite treatment over two years or more, has been reported 
for 5 to 20% of patients, although slow improvements tend to continue over time 
(Hardeveld et al. 2010; Stegenga et al. 2012; Riihimaki et al. 2014; Steinert et al. 2014). 
For anxiety disorders the initial course is less favourable, with only 46% of patients 
recovering within two years and a similar recurrence risk of 15-40%, depending on 
type of anxiety disorder (Steinert et al. 2005; Penninc et al. 2011; Bruce et al. 2013). 

In general, slow and incomplete recovery is associated with longer treatment duration 
(Riihimaki et al. 2014) and a longer treatment duration is associated with higher 
healthcare resource utilization (Haller et al. 2014); as for example more (severe) 
symptoms for patients with a prolonged treatment course, comorbidities, or treatment 
resistance in patients with a prolonged treatment course (Von Korff et al. 1992, Crown 
et al. 2002, Richards 2011, Dennehy et al. 2015). The majority of healthcare resources 
are consumed by a relatively small group of patients with a prolonged treatment course 
(Rais et al. 2013, Robinson et al. 2016).
  
Several studies have found that early response to treatment within two to eight weeks 
partially predicts further recovery (Van et al. 2008; van Calker et al. 2009; Tadic 
et al. 2010; Kim et al. 2011; Baldwin et al. 2012). Identification of patients with an 
unfavourable initial course of treatment could provide opportunities to target this 
subgroup with higher intensity treatment and potentially reduce chronicity early in the 
course of treatment (Trivedi & Baker, 2001; Lutz et al. 2009; Kendrick et al. 2016). Given 
that only limited data are published to support this, further research is implicated.
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The implementation of Routine Outcome Monitoring (ROM) in mental health care 
provides an opportunity to study treatment course and symptom change, measured by 
general symptom inventories, such as the Brief Symptom Inventory (BSI) (Lutz et al. 
2009, Katon et al. 2010, de Beurs et al. 2011). In the current study, we aimed to improve 
the clinical prediction of treatment duration for depressive and anxiety disorders in a 
routine care outpatient setting, and to identify patients with an unfavourable prognosis 
early in treatment course. Especially, we aimed to assess the role of the BSI, as an 
indicator of composite symptom severity, to predict prolonged treatment course and to 
develop an easy to use prediction model.

METHODS

This is a naturalistic cohort study with routine outcome monitoring (ROM), being 
collected in routine care by GGZ Rivierduinen, a Regional Mental Health Care Provider 
in the Western part of The Netherlands. 

Since 2002, all patients referred to GGZ Rivierduinen for treatment of mood, anxiety 
and somatoform disorders are routinely assessed with a psychometric test battery. 
Data on diagnosis and severity of psychiatric symptoms are collected at intake, after 
treatment is initiated, and subsequently every 3-4 months. ROM includes self-reported 
and observer-rated measures, as well as generic and disorder-specific questionnaires. 
Completion of ROM questionnaires is supervised by trained psychiatric research nurses 
(or psychologists), not involved in treatment. ROM data are primarily used for diagnosis 
and to inform clinicians and patients about treatment progress. A detailed description 
of ROM can be found elsewhere (de Beurs et al. 2011). 

For the purpose of research, patient-identifiable data were removed from the database 
to secure patients’ confidentiality and to comply to Dutch law on research with clinical 
data. The Medical Ethical Committee of the LUMC approved the general study protocol 
regarding ROM, in which ROM is considered as an integral part of the treatment process 
(no written informed consent is required and the use of anonymized data for research 
is approved). A comprehensive protocol (titled “Psychiatric Academic Registration 
Leiden database”) was used, to safeguard the anonymity of participants and ensure 
proper handling of the data. None of the participants objected to the anonymized use of 
their data for scientific purposes. 
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Patients

For the current study, we selected patients aged 18-65 years, who were referred to GGZ 
Rivierduinen between January 2007 and June 2011, with a primary clinical diagnosis 
of a depressive or anxiety disorder according to the attending physician. In the 
administrative system of GGZ Rivierduinen, the primary clinical diagnosis represents the 
primary focus of clinical care. The diagnostic classification was based on the Diagnostic 
and Statistical Manual of Mental Disorders, 4th Edition, Text Revision (DSM-IV-TR) 
and included depressive disorders (coded as 296.20 - 296.24, 296.30 - 296.34, 296.90, 
300.4 or 311) and anxiety disorders (coded as 300.00, 300.01, 300.02, 300.21-300.23, 
300.29, 300.3, 308.3 or 309.81). Bipolar and cyclothymic disorders were not included. 
For every patient, only the first treatment episode in the study period was considered. 
The selection was further restricted to patients with at least two ROM assessments 
within the first six months of treatment, one at baseline and a second ROM at least 
eight weeks after treatment initiation. As patients with only one ROM assessment were 
most likely not treated in the outpatient clinics, and no early treatment response can be 
assessed with only one assessment. We included only patients who had a continuation 
of treatment for at least six weeks after the second ROM assessment, continuation of 
treatment was defined as the absence of administrative termination of care. As the 
database closed June 2013, we accounted for the problem of right truncation by only 
including incident patients with a diagnosis up to June 2011. Therefore, each patient 
had a potential follow-up period of two year. The final sample included 1,225 patients, 
with minimum treatment duration of 14 weeks as a result of the specified inclusion 
criteria. See flow chart (figure 1) for details. 

Psychiatrists and clinical psychologists or psychotherapists provided outpatient 
treatment in accordance with national evidence-based guidelines, consisting of 
pharmacotherapy, psychotherapy, or a combination of both. Psychotherapy for anxiety 
and depressive disorders, according to national guidelines, is mostly time limited 
cognitive behavioural therapy or interpersonal therapy. In our naturalistic cohort data, 
we did not have sufficient detail to accurately capture provision of care for individual 
patients and these data were not included in the analyses. From previous studies in GGZ 
Rivierduinen, we know that MDD is more frequently treated with pharmacotherapy 
than psychotherapy (55% and 24% respectively), while this is the reverse for anxiety 
disorders (23% and 59%). For both conditions, the remaining minority is treated with 
combinations or with other treatments. Guideline adherence in general was good (van 
Fenema et al. 2012). As this is an observational study, we did not in any way influence 
treatment modalities. 
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N = 4,445
Incident patients between 1st of January 2007 and 30th of June 2011, with primary clinical diagnosis of a depressive 

or anxiety disorder by the attending physician.

N = 2,654
Patients with a depressive disorder.

(DSM-IV-TR code; 296.20 - 296.24, 296.30 - 296.34, 
296.90, 300.4 or 311)

N = 2,563
Patients aged 18-65 year

N = 1,380
Patients with at least two ROM-assessments

N = 792
Patients with a follow-up ROM-assessment at least 

eight weeks after initiation of treatment 

N = 716
Patients with at least six weeks continuation of 

treatment after the follow-up ROM

N = 1,791
Patients with an anxiety disorder.

(DSM-IV-TR code; 300.00, 300.01, 300.02, 300.21-
300.23, 300.29, 300.3, 308.3 or 309.81)

N = 1,719
Patients aged 18-65 year

N = 963
Patients with at least two ROM-assessments

N = 585
Patients with a follow-up ROM-assessment at least 

eight weeks after initiation of treatment 

N = 509
Patients with at least six weeks continuation of 

treatment after the follow-up ROM

FIGURE 1. Flowchart of patient selection1. 

Outcome

The primary outcome of the study was prolonged treatment course. For depressive and 
anxiety disorders as primary treatment focus, it is common practice in the Netherlands 
to limit specialist care, as far as possible, to the symptomatic episodes. After an episode 
is successfully treated, it is common practice to refer patients back to primary care, 
where pharmacotherapy may be continued. Coverage of primary care is close to 100% 
in the Netherlands. We defined prolonged treatment course as a consecutive treatment 
duration of two years or more. For depressive and anxiety disorders, prolonged 
treatment courses, of two year or more, in general not only indicate difficult stabilization 
of the patients, but also constitute a high impact on service of costs and are preferably 
avoided. Treatment duration was defined as time since the first ROM-assessment to the 
administrative date of termination of care. Reasons for termination care are routinely 
coded in the administrative system. Around 80% of termination of care was mostly in 

1  ROM =Routine Outcome Monitoring

42 

CHAPTER 3



mutual consensus, usually suggesting that treatment goals were obtained. One-sided 
termination by the patient can be considered as dropout, which amounted to 11%. 
Other reasons for termination include one-sided by the therapist (6%), moving home 
(<1%) or death (<1%).

Potential predictor variables

Demographic variables age and gender were obtained from the administrative 
data at baseline. Data on ethnicity, education, marital status, housing situation, and 
employment status were based on a ROM self-report questionnaire. Ethnicity was 
assumed to be Dutch, if both parents were born in the Netherlands. Education was 
divided into three levels ‘low’ (no education, primary school until approximately 10th 
grade), ‘medium’ (ranging from 11th grade through high school and community college) 
and ‘high’ (college undergraduate/graduate and higher). Marital status was categorized 
as ‘married or cohabiting’, ‘divorced’, ‘widowed’ or ‘never in a relationship’. Housing 
situation was categorized as ‘living alone’, ‘living with a partner without children’, 
‘living without a partner, but with children’, ‘living with a partner and children, or living 
with family’ and ‘other’. Housing situation category ‘other’ was treated as missing as 
it contained fewer than 5 patients. For employment status, we distinguished between 
five categories ‘housewife or -man, or retired’, ‘working’, ‘unemployed’, ‘on sick leave’ 
or ‘other’. Diagnostic information was extracted from the Dutch so-called Diagnosis-
Treatment combination administrative data. Data on DSM-IV-TR diagnosis on Axis I and 
Axis II, other than the primary diagnosis, were extracted and considered as psychiatric 
comorbidity. 

Ratings of psychiatric symptoms over the past seven days were obtained from the 
Brief Symptom Inventory (BSI). The BSI is a short form of the Symptom CheckList-90, 
consisting of 53 items rated on a 5-point Likert scale, and covering nine dimensions: 
somatization, obsessive-compulsive, internal sensitivity, depression, anxiety, hostility, 
phobic anxiety, paranoid ideation, and psychoticism. Total BSI score, and scores on 
subscales, are computed as the sum of item-scores divided by the number of items. 
Higher scores indicate more severe psychiatric symptoms. The BSI has an acceptable 
internal consistency (Cronbach’s alphas 0.71 to 0.85), and test-retest reliability  (0.68 to 
0.91) (Derogatis & Melisaratos, 1983). The total score and subscale scores  are sensitive 
indicators of therapy effect (de Beurs et al. 2012). Here, we use the BSI-total score as an 
indicator of composite symptom severity, capturing not only symptoms of a particular 
disorder, but also symptoms of any comorbid symptoms. The normal range of the score 
may vary somewhat between populations. For the population of GGZ Rivierduinen we 
found in a previous study that 95% of a normal reference group will have BSI-total 
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score below 0.68, while more than 75% of a treated group will have a rating above this 
cut-off (Schulte-van Maaren et al. 2012).

General health status was assessed with the Short Form-36 (SF-36). The SF-36 is a 36-
item self-report questionnaire that assesses health status in eight domains: physical 
functioning, social functioning, physical problems, emotional problems, mental health, 
vitality, bodily pain and general health (Ware & Sherbourne, 1992). For the purpose of 
this study, we decided to only use the subscale “general health” (Cronbach’s alpha 0.70-
0.81), based on previous literature (van Noorden et al. 2012).

Statistical analysis

Analyses were performed separately for patients with a primary depressive disorder 
and patients with a primary anxiety disorder. Baseline characteristics are summarized 
as number and percentage for categorical variables, or as mean and standard deviation 
(SD) for continuous variables. We used logistic regression analysis to predict prolonged 
treatment course, defined as treatment duration of two years or more since the first 
ROM-assessment. Baseline characteristics that were univariably associated with 
prolonged treatment course were selected for prognostic modelling. We used backward 
selection with criteria for variable removal of p < 0.10. Model performance was assessed 
and compared with the area under the receiver operating curve (AUROC) and internally 
validated with bootstrap resampling (n = 750). Model fit was assessed and compared by 
measuring Bayesian information criterion (BIC). Three models were compared: 

1.	 Baseline characteristics, excluding baseline BSI (model 1)
2.	 Baseline characteristics, including baseline BSI (model 2)
3.	 Baseline characteristics, including baseline BSI plus BSI 1st follow-up (model 3)

Based on the regression coefficients of our final model a risk prediction score was 
developed as extensively described by Sullivan et al. (2004), in order to facilitate clinical 
application of the model. The risk prediction score was divided in quartiles and tested 
for sensitivity and specificity in relation to the outcome of prolonged treatment course 
(see the online supplement for more details, appendix 1).

Sensitivity analyses

In a sensitivity analysis, we compared the baseline characteristics of our study 
population with the population of excluded patients who had only one BSI assessment, 
or a second BSI assessment outside our defined time range of 2-6 months. Furthermore, 
we analysed the final model 2 (baseline characteristics, including baseline BSI) within 
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the excluded population, and compared the results with the included population. Last, 
we performed additional prognostic modelling with BSI-delta (difference between 
baseline BSI and BSI 1st follow-up); baseline characteristics, including BSI 1st follow-up 
and BSI-delta.  

Statistical calculations were performed using SPSS Version 20.0 for Windows (SPSS 
Inc., Chicago, III, USA) and R Statistical Software (version 3.2.3).

RESULTS

Patient characteristics 

Of 1,225 patients that we included, 716 had a primary depressive disorder and 509 a 
primary anxiety disorder (table 1). In patients with a depressive disorder, the mean 
age was 41.2 years (SD 12.7) and 60.9% were female. The mean BSI was 1.38 (SD 0.70) 
at baseline, and symptoms significantly improved at first follow-up assessment (mean 
BSI 1.03; SD 0.70), on average 3.7 months after baseline. In patients with an anxiety 
disorder, the mean age was 35.6 (SD 12.7) and 62.3% were female. The mean BSI was 
1.25 (SD 0.79) at baseline, and symptoms significantly improved at first follow-up 
assessment (mean BSI 0.91; SD 0.72), on average 4.1 months after baseline. 

Predictors of prolonged treatment course in depressive disorders 

The median treatment duration, given our selection, in depressive disorders was 16.7 
months (IQR 8.0-28.1); 42.0% had a prolonged treatment course. In univariable logistic 
regression, prolonged treatment course was significantly predicted by BSI-baseline (OR 
1.51, CI95% 1.22-1.87), BSI 1st follow-up (OR 2.09, CI95% 1.67-2.62), general health 
status, employment status, and comorbid Axis II disorders (see the online supplement 

for more details, appendix 2). In multivariable logistic regression analyses model 1 
(baseline variables but no BSI), the variables general health status and comorbid Axis II 
disorder remained in the model after backward selection. After including BSI-baseline 
(OR 1.37, CI95% 1.17-1.93) in model 2, no baseline variables were removed from the 
model. The remaining coefficients did not materially change. Adding the BSI 1st follow-
up in model 3 yielded an OR of 2.17 (CI95% 1.73-2.74), while BSI-baseline was removed 
from the model. Model 3 included comorbid Axis II disorder and BSI 1st follow-up. 
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TABLE 1. Patient characteristics of patients with a depressive disorder (n = 716) and patients with an 

anxiety disorders (n = 509). For continuous variables; values are stated as the mean (standard deviation). 

For categorical variables; values are numbers (percentages)2.  

Depressive disorders Anxiety disorders

Continuous variables Mean SD Mean SD

BSI baseline 1.38 0.70 1.25 0.79
BSI 1st follow-up 1.03 0.70 0.91 0.72
General health (SF36) 15.00 4.01 13.96 4.04
Age 41.2 12.7 35.6 12.7
Categorical variables N % N %

Female gender 436 60.9 317 62.3
non-Dutch ethnicity* 125 19.1 74 14.5
Employment status*
     Employed   276 42.1 233 49.7
     Home 76 11.6 46 9.8
     Unemployed 63 9.6 43 9.2
     Sick leave 195 29.8 96 20.5
     Other 45 6.9 51 10.9
Housing situation*
     Alone 146 22.5 92 19.6
     Partner, no children 140 21.5 108 23.1
     Partner and children, or with family 311 47.8 248 53.0
     No partner, with children 53 8.2 20 4.3
Educational status*
     Low 279 42.6 182 38.8
     Medium 261 39.8 197 42.0
     High 115 17.6 90 19.2
Comorbid Axis I disorder 185 25.8 172 33.8
Comorbid mood disorder     26 3.6 95 18.7
Comorbid anxiety disorder 80 11.2 53 10.4
Comorbid somatoform disorder 30 4.2 23 4.5
Comorbid Axis II disorder 40 5.6 32 6.3

* Employment status, marital status and educational status was missing for 61 patients with a depressive disorder, and 
for 40 patients with an anxiety disorder. Housing situation was missing for 66 patients with a depressive disorder, and 
for 41 patients with an anxiety disorder. Ethnicity was missing for 62 patients with a depressive disorder, and for 40 
patients with an anxiety disorder.

Model 3 had the highest internally validated AUROC of 0.65 and lowest BIC, pointing 
towards its better predictive performance than model 1 or 2 (respectively with an 
internal AUROC of 0.59 and 60). In medical diagnostic test evaluation, very high AUROCs 
(0.95 or higher) are desirable. In prediction studies AUROCs of 0.70 or higher would be 
considered strong effects (Hajian-Tilaki, 2013). Details of all three models are shown in 
the online supplement, table 3A of appendix 2. 

2  BSI = Brief Symptom Inventory 
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Table 2A presents the risk prediction scores corresponding to the final model; higher 
scores indicate a higher risk of prolonged treatment course. From our final prediction 
model, we derived an easy to calculate score which ranged from 0 to 6; a score of 5 
could not be achieved. For 27% of patients with a risk score of 4-6 points, the positive 
predictive value of prolonged treatment course was 60%, compared to 36% (1-negative 
predictive value) for patients with a score of 0-3 points. At this cut-off level sensitivity 
was 0.38 and specificity 0.81. See table 3A for details. 

TABLE 2A. Risk prediction score for prolonged treatment course (≥ two year) in patients with a depressive 

disorder; assessed after approximately three months of treatment3.

Factor Points

Comorbid Axis II disorder
     No 0
     Yes 2
BSI 1st follow-up
     < 0.53 0
     0.53-0.89 1
     0.89-1.45 2
     > 1.45 4
Total score (range) 0-6

TABLE 3A. Risk prediction score for prolonged treatment course (≥ two year) in patients with a depressive 

disorder; assessed after approximately three months of treatment.*

Risk prediction score No prolonged treatment course Prolonged treatment course Total

0-3 338 187 525
4-6** 77 114 191

N = 716. * For 28% (N = 191) of patients with the highest scores (4-6), the positive predictive value for a prolonged 
treatment course was 60% (sensitivity 0.38, specificity 0.81). ** A score of 5 could not be achieved. 

Predictors of prolonged treatment course in anxiety disorders 

For anxiety disorders, the median treatment duration, given our selection, was 16.6 
months (IQR 10.1-28.7); 33.0% had a prolonged treatment course. In univariable 
analysis, prolonged treatment course was significantly predicted by BSI-baseline (OR 
1.94, CI95% 1.46-2.57), BSI 1st follow-up (OR 2.64, CI95% 1.98-3.51), older age, general 
health status, non-Dutch ethnicity and comorbid Axis I disorder. In multivariable logistic 
regression analyses model 1 (baseline variables but no BSI), the variables regarding 

3  ROM =Routine Outcome Monitoring
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general health status, older age, and non-Dutch ethnicity remained in the model after 
backward selection. After including BSI-baseline (OR of 1.78, CI95% 1.31-2.43) in 
model 2, general health was removed from the model, with no material change for the 
other variables. Adding the BSI 1st follow-up in model 3, BSI 1st follow-up yielded an OR 
of 2.52 (CI95% 1.86-3.23), whereas the baseline BSI assessment and ethnicity were 
removed from the model. Model 3 included older age and BSI 1st follow-up.

Model 3 had the highest internally validated AUROC of 0.68 and lowest BIC, pointing 
towards its better predictive performance than model 1 or 2 (respectively with an 
internal AUROC of 0.60 and 0.63). In medical diagnostic test evaluation, very high 
AUROCs (0.95 or higher) are desirable. In prediction studies AUROCs of 0.70 or higher 
would be considered strong effects (Hajian-Tilaki, 2013). Details of all three models are 
shown in the online supplement, table 3B of appendix 2. 

Table 2B presents the risk prediction scores corresponding to the final model; higher 
scores indicate a higher risk of prolonged treatment course. From our final prediction 
model, we have derived an easy to calculate score which ranged from 0 to 3. For 35% 
of patients with a risk score of 2-3 points, the positive predictive value of prolonged 
treatment course was 52%, compared to 23% (1-negative predictive value) for patients 
with a risk score of 0-1 points. At this cut-off level sensitivity was 0.55 and specificity 
0.75. See table 3B for details.

TABLE 2B. Risk prediction score for prolonged treatment course (≥ two year) in patients with an anxiety 

disorder; assessed after approximately three months of treatment3.

Factor Points

Age
     ≤ 40 year 0
     > 40 year 1
BSI 1st follow-up
     < 0.38 0
     0.38-0.71 0
     0.72-1.34 1
     > 1.34 2
Total score (range) 0-3

Sensitivity analyses

In sensitivity analyses, baseline characteristics and performance of final model 
2 (baseline characteristics, including baseline BSI) were similar for the excluded 
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patients (data not shown, depressive disorder N =1.183 , anxiety disorders N = 756). 
Furthermore, the addition of BSI-delta did not change the choice of the final model; BSI-
delta did not remain in the model. 

TABLE 3B. Risk prediction score for prolonged treatment course (≥ two year) in patients with an anxiety 

disorder; assessed after approximately three months of treatment.*

Risk prediction score No prolonged treatment course Prolonged treatment course Total

0-1 256 76 332
2-3 85 92 177

N = 509. * For 35% (N = 177) of patients with the highest scores (2-3), the positive predictive value for a prolonged 
treatment course was 52% (sensitivity 0.55, specificity 0.75)

DISCUSSION

In this cohort of outpatients with depressive or anxiety disorders, we showed that higher 
level of symptom severity at 2-6 months is the strongest predictor for prolonged treatment 
course. Our prediction model showed that patients in highest risk categories had a 60% 
positive predictive value of prolonged treatment course in patients with depressive 
disorders, and 52% for patients with anxiety disorders in the highest risk categories.  

Our data confirm and contribute to earlier findings. First, we showed that  a higher 
baseline level of symptom severity is independently associated with prolonged 
treatment course (van Beljouw et al. 2010; Katon et al. 2010; Stegenga et al. 2012), 
which is in line with many previous studies predicting the course of depressive 
disorders (Van et al. 2008; Vuorilehto et al. 2009; Lamers et al. 2011; Boschloo et al. 
2014; Riihimaki et al. 2014; Gueorguiva et al. 2017) and anxiety disorders (Andreescu 
et al. 2008; Penninx et al. 2011; Prins et al. 2011; Green et al. 2015; Lamers et al. 
2016). Secondly, for prolonged treatment course in patients with a depressive disorder 
comorbid personality disorders ( Beaton & Rao, 2013, Gunderson et al. 2014) was 
found as independent predictors. In outpatients with anxiety disorders, we found also 
older age (Boschloo et al. 2014; Penninx et al. 2011) to be independent predictors for 
prolonged treatment course. Thirdly, in our study, 1st follow-up level of symptom severity 
had better predictive ability for prolonged treatment course compared to baseline level 
of symptom severity. Taking 1st follow-up level of symptom severity into account in 
prediction research was, to our best knowledge, first described by Fennell and Taesdale 
(Fennell & Taesdale, 1987). Few other studies have used a similar approach (Trivedi & 
Baker, 2001; Lutz et al. 2009; van Calker et al. 2009; Tadic et al. 2010; Richardson et 
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al. 2012). The observation that addition of the 1st follow-up assessment outperforms 
the baseline level of symptom severity, and thereby the rate of change deserves some 
further elaboration. This finding is consistent with the assumption that patients with 
high symptom severity at the 1st follow-up were likely to score high at the baseline BSI, 
or even higher. These might be the patients with poor initial recovery, which in turn 
might be predictive of poor outcome 2 year later. Patients with a low(er) score at the 1st 
follow-up could consist of a mix of patients improving from a higher score at baseline 
or remaining low which heralds’ better outcome overall (Richardson et al. 2012). 
Consistent with these assumptions and our findings, the rate of change, and thereby 
the baseline assessment no longer added information at the moment of first follow-up. 
It is the level of symptom severity at the moment of assessment that determines risk 
of prolonged treatment course of the patient. Note that it is not our conclusion that the 
baseline assessment is without meaning; at baseline the level of symptom severity still 
predicts prolonged treatment course, albeit less discriminating. For early identification 
of patients with a less favourable course of treatment, the second BSI-measurement 
proves to be the single most informative variable.

Strengths of our study include that it was based on a large naturalistic treatment seeking 
population in psychiatric specialty care, with few exclusion criteria, contributing 
optimal external generalizability. Therefore, the external validity of our findings is 
likely higher than findings in samples from RCTs. Furthermore, structured data were 
collected with ROM as part of the normal clinical process, which was supervised by 
specially trained research nurses who were not involved in treatment. Based on our 
analyses, we could construct an easy to implement risk prediction score, which could 
be used in routine care. 

Our results should be interpreted considering a number of limitations. First, we used 
the BSI for the assessment of the presence and severity of a broad range of symptoms, 
which may not be specific enough to fully capture clinical features or subtle changes in 
all depressive and anxiety disorders. The BSI has proven to be sensitive to treatment 
effect, but the sensitivity remains slightly behind compared to disorder-specific 
questionnaires (Lee et al. 2005). Second, information on specific treatment given was 
not available, thus the particular details of treatment for individual patients could not 
be taken into account in our analyses. In previous analysis in the population of GGZ 
Rivierduinen, we have found that treatment broadly followed guidelines, but this cannot 
be confirmed for individual patients (van der Lem et al. 2011; van Fenema et al. 2012). 
Third, data were limited to what was clinically available and we had no exhaustive set of 
predictors. We cannot exclude the possibility that other factors such as patient and/or 
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family history, childhood trauma, specific co-morbidity (e.g. pervasive developmental 
disorder), or personality characteristics (e.g. neuroticism) may add to the prediction 
(Young et al. 2006; Skodol et al. 2010; Lamers et al. 2011; Richards, 2011; Steinert et al. 
2014), although in many studies the level of symptom severity outperforms these other 
variables as well (Spijker et al. 2002; van Beljouw et al. 2010; Stegenga et al. 2012; 
Boschloo et al. 2014; Riihimaki et al. 2014). The level of symptom severity could reflect 
to some extent the presence of a multitude of other risk factors, which could support 
the simplification of risk prediction to single symptom severity scores.

Despite potential limitations, the risk prediction model we developed in this study 
provides the clinician with an early estimate of prolonged treatment course; patients 
can easily be classified as having a low or a high predicted risk of poor outcome. This 
allows for personalized clinical risk profiling relatively early in the course of treatment. 
Higher risk prediction scores indicate a higher risk of a longer treatment duration, for 
28% of the patients within the three highest risk categories, the positive predictive 
value of prolonged treatment course was 60%: corresponding to an AUROC of 0.65. 
Although the sensitivity of the score is not very strong the positive predictive value is 
sufficient to consider patients with a high-risk score for evaluation and monitoring of 
rational medication switches, add-on psychotherapy, application of social activation and 
early rehabilitation techniques or interventions to reduce adverse life circumstances. 
Although not studied here, patients that are initially misclassified, could perhaps be 
picked up later on, as it seems possible that the predictive value may continue to gain 
strength over time. Further studies are warranted to see how repeated monitoring 
could improve prediction. Evidence of effectiveness of such interventions is still needed, 
but our score at least allows for early risk stratification and for further research in the 
effectiveness of intensified treatment.
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