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Stellingen behorende bij het proefschrift 

On the threshold of disorder 

finition and course of subthreshold depression and 
subthreshold anxiety 

Julie Karsten 

1. Subtiele depressie- of angstklachten vereisen subtiele 
meetinstrumenten (dit proefschrift). 

2. Het gebruik van de DSM komt de betrouwbaarheid van diagnoses 
ten goede, maar kan een bedreiging vormen voor de validiteit 
(dit proefschrift). 

3. Kennis van de prognostische waarde van subklinische depressie
of angstklachten is belangrijk voor het ontwerp van preventieve 
maatregelen (dit proefschrift). 

4. Depressie en angst hebben evenveel overeenkomsten als 
verschillen (dit proefschrift). 

5. Depressie en angst, neuroticisme en beperkingen in het 
functioneren zijn nauw met elkaar verbonden (dit proefschrift). 

6. Depressie en angst verlopen trapsgewijs, hetzelfde zou voor 
interventie moeten gelden (dit proefschrift). 

7. Depressie is voor de getroffene niet zozeer een objectieve toename 
in symptomen als wel een subjectieve afname van kleur 
(respondent NESDA). 

8. In de wetenschap bepaalt de operationalisatie het construct. 

9. Wat het probleem ook is, het antwoord is altijd chocolade. 
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GENERAL INTRODUCTION 

1. The clinical relevance of subthreshold disorder 

The introduction of standardized diagnostic classification systems of mental disorder, 
such as the Diagnostic and Statistical Manual of Mental disorders, Fourth Edition 
(DSM-IV; American Psychiatric Association, 1994) has greatly affected several domains of 
psychiatric practice and research (Kendell and Jablensky, 2003). The use of categories 
and their criteria has enabled clinicians to make more reliable diagnoses and improve 
communication. Research has benefitted from instruments based on specific criteria, to 
be used and tested throughout the world. Teaching is now based on an internationally 
known classification system, which provides a common language even when contexts 
differ. 

Despite their utility, the use of diagnostic categories has important limitations 
regarding validity. The categorical perspective of the DSM-IV suggests a qualitative 
distinction not only between disorders, but also between disorder and normality. As the 
authors of the DSM-IV pointed out, in reality this distinction between disorder and 
normality is not so clear-cut (APA, 1994). Several studies have shown that depressive and 
anxiety symptoms just below the threshold of disorder, called subthreshold depression 
and subthreshold anxiety from this point on, are highly prevalent (Angst, et al., 1997; 
Carter et al., 2001; Rucci et al., 2003; Fehm et al., 2008), are associated with increased rates 
of utilization of medical care (Wells et al., 1989; Wagner et al., 2000; Rucci et al., 2003), and are 
quite serious conditions in terms of subjective suffering and impairment (Rucci et al., 2003; 
Backenstrass et al., 2006), economic costs (Cuijpers et al., 2007; Batelaan et al., 2007), and 
mortality (Cuijpers and Smit, 2002; Cuijpers and Schoevers, 2004). Thus, although outside of 
the realm of diagnostic categories defined in the DSM, subthreshold depression and 
subthreshold anxiety are clinically relevant conditions. 

Subthreshold depression and subthreshold anxiety are also highly predictive of the 
future occurrence of full-syndromal depressive and anxiety disorders. In a review of 
prospective studies, Cuijpers and Smit (2004) concluded that subthreshold depression 
should be considered a significant health problem, as it strongly predicts later onset of 
major depressive disorder, although specific risk rates strongly depend on the definition 
being used. Similarly, subthreshold anxiety has been found to predict the occurrence of 
full-syndromal anxiety disorders (Shankman et al., 2009; Batelaan et al., 2010), although 
studies on subthreshold anxiety are much rarer than studies on subthreshold depression. 
Therefore, subthreshold depression and subthreshold anxiety are not only significant 
conditions in their current state, they may likely evolve into two of the leading contributors 
to the global burden of disease, as measured by the Disability Adjusted Life-Years (DALYs; 
Murray and Lopez, 1997; WHO, 2008). 
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CHAPTER 1 

2. Defining subthreshold depression and subthreshold 
anxiety: the double threshold problem 

Although studies generally agree on the clinical significance of subthreshold depression 
and subthreshold anxiety, there is little consensus on their operationalization. The construct 
of subthreshold depression has been defined in many different ways in the literature, 
leading to different outcomes regarding symptom features, correlates, and course 
(Cuijpers and Smit, 2004). With regard to subthreshold anxiety, there is even less 
consensus. This is hardly surprising, as anxiety encompasses a more diverse group of 
disorders than depression. An empirically based consensus would greatly improve 
comparability of results across studies. 

How should subthreshold depression and subthreshold anxiety be operationalized? 
As argued above, the current threshold for full-syndromal disorders do not cover 
subthreshold, yet clinically relevant conditions. However, undifferentiated extension of 
the threshold downwards would lead to over-inclusion, or a "medicalizaion" of normal 
life, with many negative consequences such as stigmatization, an undermining of 
coping capacities, an increase in cost of health care, as well as a diversion of resources 
from patients with serious and life-threatening diseases. Therefore, a second threshold 
is needed, below the threshold of full-syndromal disorder, discerning subthreshold 
depression and anxiety from normal mental health (Helmchen and Linden, 2000). This 
threshold for subthreshold depression and subthreshold anxiety must be defined 
empirically on the basis of clinical significance in order to avoid pathologizing normal 
states and behaviours. 

In order to differentiate between clinically relevant conditions and normality, DSM-IV 
introduced a general clinical significance criterion, which states that symptoms must 
cause distress or impairment in social, occupational, or other important areas of 
functioning (APA, 1994). Several authors have argued that overall, the clinical significance 
criterion does not have added value when it comes to full-blown disorders, as the 
symptoms are in themselves distressing or impairing (Spitzer and Wakefield, 1999; Beals 
et al., 2004; Zimmerman et al., 2004). However, when it comes to subthreshold disorder, 
distress or impairment are not already an inherent part of the symptom cluster because 
of the low number of symptoms needed for a subthreshold classification (Baumeister 
and Morar, 2008). In the case of subthreshold depression and anxiety, functional 
impairment can aid us to define clinical significance as intended in DSM-IV (p.7), to 
"establish the threshold for the diagnosis of a disorder in those situations in which the 
symptomatic presentation by itself (particularly in its milder forms) is not inherently 
pathological." 

12 



GENERAL INTRODUCTION 

3. Why subthreshold depression and subthreshold 
anxiety are important 

Well defined subthreshold depression and subthreshold anxiety are clinically relevant 
conditions in their own right, associated with impairment, reduced quality of life, increased 
health care use, and increased mortality. Although not as severe, it has been argued that 
subthreshold depression and subthreshold anxiety are two to four times more common 
than their full-syndromal counterparts and that therefore, their burden on society is 
therefore comparable or even greater (Broadhead et al., 1990). The definition and study of 
subthreshold depression and subthreshold anxiety, its correlates and its course may aid in 
developing fitting treatment options. In addition, it may aid in reducing the number of 
future full-syndromal cases. As noted earlier, full-syndromal depressive and anxiety 
disorders are currently among the top five leading contributors to the global burden of 
disease (WHO, 2008). Not only do full-syndromal depressive and anxiety disorders have a 
great impact on daily functioning and quality of life (Alonso et al., 2004; Orme I et al., 2008), 
they are also very common and have an early onset (Kessler et al., 2005). The disease 
burden of full-syndromal depression and anxiety disorders can be reduced in two ways: 
by treating existing cases and by preventing new cases or recurrences. Although most 
research has been focussed on treating existing cases, recent studies show that prevention 
of new cases is possible (Bienvenu and Ginsburg, 2007; Cuijpers et al., 2008). As a risk factor 
of full-syndromal depression and anxiety disorders, subthreshold depression and 
subthreshold anxiety may well be a promising target for preventive interventions. 

4. Aims of this dissertation 

The first aim of this dissertation is to optimally define clinically relevant subthreshold 
depression and subthreshold anxiety. While many cut-off points for subthreshold 
depression are used in the literature, they seem arbitrary. In particular subthreshold 
anxiety is rarely studied, and there are no empirically based cut-off points for its 
definition. In order to differentiate clinically relevant conditions from normal mental 
health, we will define subthreshold depression and subthreshold anxiety on the basis of 
functional impairment. 

The second aim of this dissertation is to study the future clinical relevance of 
subthreshold depression and anxiety by studying its course over time. We will examine 
two future course outcomes. First, we will study to what extent subthreshold depression 
and subthreshold anxiety predict the occurrence of full-syndromal depressive and 
anxiety disorders in two years time. Second, we will assess the functional impairment 
trajectory of respondents with subthreshold depression and with subthreshold anxiety 
after two years time. 

13 



CHAPTER 1 

The definition of functional impairment, or disability, used throughout this dissertation 

stems from the International Classification of Functioning, Disability, and Health (ICF; 

World Health Organization, 2001). In this model, it is assumed that health conditions, 

such as mental disorders, lead to disability, which refers to limitations in body structure 

and functioning, limitations in activity, and participation restrictions. 

5. The Netherlands Study of Depression and Anxiety 
(NESDA) 

This dissertation is part of an ongoing longitudinal cohort study, the Netherlands Study 

of Depression and Anxiety (NESDA; Penninx et al., 2008). The study examines the 

etiology, course and consequences of depressive disorders, i.e. major depressive disorder 

and dysthymia, and of anxiety disorders, i.e. social phobia, panic disorder, agoraphobia, 

and generalized anxiety disorder. A total of 2981 persons aged 18 through 65 years were 

included, consisting of healthy controls, persons at risk because of prior episodes, 

subthreshold symptoms or family history of disorder, and persons with a current 

depressive and/or anxiety disorder. Recruitment took place in the general population 

(n=564), primary care (1610), and mental health organizations (n=807). General exclusion 

criteria were the presence of a clinical diagnosis of major psychiatric disorders other 

than depressive or anxiety disorder (e.g. psychosis, bipolar disorder, severe addiction 

disorder), or lack of fluency in the Dutch language. The baseline assessment included 

assessment of demographic and personal characteristics, a standardized diagnostic 

psychiatric interview and a medical assessment. The 1-year follow-up assessment 

consisted of written questionnaires containing the most important self-report instruments. 

The 2-year follow-up assessment consisted of assessment of demographic and personal 

characteristics, a standardized diagnostic psychiatric interview and a medical assessment 

similar to baseline. 

6. Dissertation outline 

The assessment of subthreshold depression 
In Chapter 2, we compare the Composite International Diagnostic Interview (CIDI; 

WHO, 1997) and the Inventory of Depressive Symptoms - Self Report (IDS-SR30; Rush et 

al., 1986) in their ability to assess clinically relevant subthreshold depression by means of 

functional impairment and set a fitting threshold based on our findings. 
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GENERAL INTRODUCTION 

The assessment of subthreshold anxiety 
In Chapter 3, similarly to the previous chapter, we compare the Composite international 
Diagnostic Interview (CIDI, WHO, 1997) and a self report inventory in their ability to 
assess clinically relevant subthreshold anxiety. First, an appropriate self-report inventory 
is selected from the Beck Anxiety Inventory (BAI, Beck et al., 1988), the Fear Questionnaire 
(FQ; Marks and Mathews, 1979), and the Penn State Worry Questionnaire (PSWQ; Meyer 
et al., 1990). Then, we will compare this inventory to the CIDI regarding their ability to 
assess subthreshold anxiety associated with functional impairment. Finally, a fitting 
threshold will be set based on our findings. 

The course of subthreshold depression and subthreshold anxiety: occurrence of 

full-syndromal disorder 

In Chapter 4, we will predict the occurrence of full-syndromal depressive and anxiety 
disorders, comprising of dysthymia and major depressive disorder, and of social phobia, 
panic disorder, agoraphobia, and generalized anxiety disorder, respectively, from 
subthreshold depression and anxiety. In addition to subthreshold depression and 
subthreshold anxiety, prior full-syndromal depression and anxiety, and a limited number 
demographics will be used as predictors. 

The course of subthreshold depression and subthreshold anxiety: functioning 
In Chapter 5, we will predict functional impairment of respondents with subthreshold 
depression and anxiety two years after baseline. In addition to subthreshold depression 
and subthreshold anxiety, prior full-syndromal depression and anxiety, and a number of 
personal and environmental factors will be used as predictors. 

The state effect of depressive and anxiety disorders on the big five personality 
traits 

Although outside the main theme of this dissertation, we will present additional work in 
Chapter 6. In this study, we will examine the state effect, or temporal effects, of 
depressive and anxiety disorders on personality. We will study this for the so called "Big 
Five" personality traits, i.e., neuroticism, extraversion, conscientiousness, agreeableness, 
and openness to experience. 

Summary and General Discussion 

In Chapter 7, general conclusions will be summarized and discussed. Additionally, an 
introduction to known treatment and prevention options for subthreshold depression 
and subthreshold anxiety will be presented. 
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lHAPTER 2 

Abstract 

Background: Depression with fewer symptoms than required for a DSM-IV diagnosis 

of Major Depressive Disorder (MOD) has consistently been found to be associated with 

functional impairment. In this study, we aim to define clinically significant depression 

below the DSM-IV threshold for Major Depressive Disorder (MOD) by means of functional 

impairment. 

Methods: Data used are from 2157 respondents of the Netherlands Study of Depression 

and Anxiety (NESDA). The Composite International Diagnostic Interview (CIDI) and the 

Inventory for Depressive Symptomatology-Self Report (IDS-SR30) were compared in their 

association with functional impairment as measured by the World Health Organization 

Disability Assessment Schedule II (WHODAS II). We used ANCOVA, adjusting for gender, 

age, education and somatic conditions, and ROC analyses. 

Results: The IDS-SR30 (p<.001, 172= . 51) was more strongly associated with functional 

impairment than CID! symptom count (p<.001, 172=.035). Effect sizes supported four 

symptoms on the CIDI, and a score within the mild depression range on the IDS-SR30 as 

adequate cut-offs for defining subthreshold depression, respectively. ROC analyses 

showed that these cut-offs identified the top 10% and 8% to 60% most dysfunctional 

respondents, respectively. 

Limitations: Suggested cut-offs seem reasonable on the basis of converging findings, 

but in lack of a golden standard they remain somewhat arbitrary. Furthermore, the 

design of the study is cross-sectional in nature, no causal inferences between depression 

and functional impairment can be made. 

Conclusions: Although both instruments are associated with functional impairment, 

the IDS-SR30 seems better suited than the CIDI to define subthreshold depression, with 

a cut-off in the mild IDS-SR30 range. 
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ASSESSMENT OF SUBTHRESHOLD DEPRESSION BASED ON FUNCTIONAL IMPAIRMENT 

1. Introduction 

The categorical perspective of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) suggests a qualitative distinction not only between disorders, but also 
between disorder and normality. As the authors of the DSM-IV point out, in reality this 
distinction between disorder and normality is not so clear-cut (APA, 1 994). Categorical 
thresholds may not adequately capture clinically significant states (Rivas-Vazquez et al., 
2004). To illustrate, Major Depressive Disorder (MOD) is among the most impairing 
disorders in the world (Lepine, 2001), but impairment is not limited to full blown MOD 
alone. The presence of less than the five symptoms required for MOD has consistently 
been found to be associated with significant levels of impairment as well, indicating its 
clinical relevance (Wells et al., 1989; Sadek and Bona, 2000; Cuijpers et al., 2004; Orme! et 
al., 2008). 

The concept of clinical relevance is of particular importance when dealing with 
subthreshold depression rather than full blown MOD. The developers of the DSM-IV 
added the "clinical significance criterion", to differentiate mental disorders from normal 
problems of living. It asserts that symptoms must cause distress or impairment in social, 
occupational, or other important areas of functioning (Spitzer and Wakefield, 1999). 
Several authors have argued that overall, the clinical significance criterion does not have 
added value when it comes to full-blown MOD, as the symptoms are in themselves 
distressing or impairing (Spitzer and Wakefield, 1999; Beals et al., 2004; Zim merman et 
al., 2004). However, when it comes to subthreshold depression, clinical significance is 
not already an inherent part of the symptom cluster because of the low number of 
symptoms needed for the disorder (Baumeister and Morar, 2008). Here, clinical 
significance, i.e., distress or impairment, can help as intended in DSM-IV (p.7), to "establish 
the threshold for the diagnosis of a disorder in those situations in which the symptomatic 
presentation by itself (particularly in its milder forms) is not inherently pathological." 

If subthreshold depression is to be based on a threshold of specific symptoms, these 
symptoms should still be clinically relevant on subthreshold depression level. Symptoms 
of depression can be assessed using several types of instruments. First, instruments 
strictly based on criteria sets as stated in diagnostic manuals can be used, such as the 
Composite International Diagnostic Interview (CIDI; WHO, 1997). Second, symptoms of 
depression can be assessed using instruments designed to measure the severity of 
depression, such as the Inventory for Depressive Symptomatology-Self Report (IDS-SR30_ 
Rush et al., 1986; Altshuler et al., 2006). In this study, we will examine these two 
instruments, the CIDI and the IDS-SR30, in their ability to pick up on clinically significant 
depression below the threshold of MOD. In lack of a clear operationalization, clinical 
significance has been included in various ways in the definition of subthreshold 
depression (Rapaport et al., 2002; Backenstrass et al., 2006; Forsell, 2007). While we 
realize that the prevalence of subthreshold depression depends greatly on the opera-
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tionalization of the "clinical significance criterion" (Baumeister and Morar, 2008), both 

the subjective nature of distress and the overlap between distress and functional 

impairment (Thurston-Hicks et al., 1998; Beals et al., 2004), led us to focus on clinical 

significance in terms of functional impairment in daily life. Thus, in the present paper we 

operationally equate functional impairment with disability as described in the WHO's 

International Classification of Functioning, Disability and Health (ICF; WHO, 2001), as we 

feel it closely resembles the wording in DSM-IV used for functional impairment. 

The purposes of this study are: 

(1) To establish the ability of the CIDI depression section to detect functional impairment 

in respondents falling below the MOD symptom threshold. 

(2) To establish the ability of the IDS-SR30 to detect functional impairment in respondents 

falling below the MOD symptom threshold. 

(3) To determine if and why subthreshold depression based on functional impairment 

is better defined by the IDS-SR30 or by the CIDI. 

(4) To propose an adequate symptom threshold for subthreshold depression. 

2. Methods 

2.1 .  Participants and procedure 

Data were derived from the baseline assessment of the longitudinal Netherlands Study 

of Depression and Anxiety (NESDA; Penninx et al., 2008). The NESDA study focuses on 

depression and anxiety disorders, their key (mental) health outcomes and demographic, 

psychosocial, somatic, biological and genetic determinants. Information was gathered 

during a 4-hour baseline assessment including self-report questionnaires, interviews, a 

medical examination, implicit cognitive (computer) tasks and blood and saliva 

collection. 

For NESDA, a total of 2981 respondents were recruited from community (n = 564), 

primary care (n = 1610) and mental health care organizations (n = 807). A general inclusion 

criterion was an age of 18 through 65 years. To maintain optimal representativeness, 

only a few exclusion criteria were applied: 1) a primary diagnosis of other psychiatric 

disorders (psychosis, bipolar disorder or severe addiction disorder) and 2) nonfluency in 

the Dutch language. More detailed information on design and study sample are 

described elsewhere (Penninx et al, 2008). 

In the present study, 68 of the 2981 respondents were excluded from analyses, for 

their symptoms were better explained by substance use, a general medical condition or 

bereavement. In accordance with DSM-IV, a diagnosis of depression was not applicable 

to these respondents. Another 274 respondents were excluded from analyses because 

of a diagnosis of dysthymia, as an available DSM-IV diagnosis for mild depression 

overrules a possible diagnosis of subthreshold depression. Finally, 74 respondents were 
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excluded because of incomplete information on depression symptoms or functioning 
(IOS-SR30 and WHODAS II data, see below). These 74 respondents did not differ from 
those included in terms of age or gender, but relatively more respondents with MOD 
were excluded (x2 (1 )  = 23.94, p < .001). Respondents with remitted MOD were not 
excluded. The remaining sample size in this study was N = 2565. 

2.2. Measures 

2.2. 1. Demographic factors 
Age, gender and socio-economic status have been found to be associated with 
depression and impairment (Ansseau et al., 2008). Age, gender and years of educations, 
measured in a demographics interview, were therefore covaried in current analyses. 

2.2.2. Mental health state and mental disorders 

Presence of current diagnoses and the number of DSM-IV symptoms were assessed 
using depression and anxiety sections of the Composite International Diagnostic 
Interview (CIDI, lifetime version 2.1; WHO, 1997). Diagnoses included MOD and anxiety 
disorders (generalized anxiety disorder, panic disorder, agoraphobia, social phobia) and 
were defined as current if symptoms were present within the last month. In NESDA, the 
CIDI section for MOD was expanded to include items enquiring symptoms experienced 
within the last month. Based on these items, the number of MOD symptoms within the 
last month ranged from O to 9 as stated by DSM-IV. The nine symptoms of MOD do not 
directly include functional impairment. 

Symptoms of depression and their severity were also assessed using the Inventory 
of Depressive Symptomatology-Self Report ( IDS-SR30; Rush et al., 1986). The IDS-SR30 was 
designed to measure all nine criterion symptoms for major depressive disorder as stated 
in DSM-IV, as well as commonly associated symptoms of MOD and melancholic and 
atypical symptoms features according to DSM-IV. Details of the IDS-SR30, its items and its 
use are listed on the internet (www.ids-qids.org). Like the nine symptoms of MOD as 
measured by the CIDI, the IDS-SR30 does not directly enquire functional impairment. 
Overall scores on the 30-item questionnaire range from O to 84 and can be categorized 
according to severity (Rush et al., 2008): 0-13=normal, 14-25=mild depression, 26-38= 
moderate depression, 39-48=severe depression and 49-84=very severe depression. In 
this study, we found high internal consistency for the IOS-SR30 (a = .92). 

2.2.3. Somatic conditions 
The presence (yes/no) of sixteen self-reported somatic conditions was summed: lung 
disease, heart conditions, diabetes, stroke, arthritis, cancer, hypertension, ulcers, intestinal 
disorders, liver disease, epilepsy, chronic fatigue syndrome, allergies, thyroid disease, 
head injuries, and other injuries. 
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2.2.4. Functioning 
Level of functional impairment was assessed using the overall score of the World Health 
Organization Disability Assessment Schedule II (WHO, 2000). The 36 questions of the 
WHODAS II cover various areas in a person's everyday life: communication and under
standing, getting around, self care, getting along with people, household activities, 
work activit ies, and participation in society. Details of the WHODAS II and its items are 
listed on the internet (www.who.int/icidh/whodas/index.html/). Overall standardized 
scores ranged from 0-100. In this study we found high internal consistency for the 
WHODAS II (a = .95). 

2.3. Statistical analysis 

2.3. 1. CID/ symptoms and functional impairment 
We started by reporting demographic and cl inical characteristics of the total sample 
(N=2565) and illustrated the association between number of CIDI symptoms and 
functional impairment. Subsequently, we focused on subthreshold depression and 
excluded respondents with current MOD from analyses. We first used analysis of 
covariance (ANCOVA) to test the contribution of MOD symptoms as measured by the 
CIDI to functional impairment as measured by the WHODAS II. Given the large sample 
size, in addition to the F-ratio and p-value, we report effect sizes as a standardized 
indication of the size of found contributions (r,2; Cohen, 1988). Planned contrasts were 
used to subsequently determine which levels of subthreshold symptom criteria were 
associated with elevated functional impairment. In addition to the F-ratio and p-value, 
we report effect sizes, i.e., Cohen's d for independent groups and unequal sample sizes 
using covariate-adjusted means, as a standardized indication of the size of found contrasts 
(Cohen's d; Cohen, 1 988). We consider a large effect size a meaningful difference and 
used this as a basis for selecting a cut-off to define subthreshold depression. To rule out 
possible confounding effects of alternative diagnoses on functional impairment, ANCOVA 
analyses were repeated excluding respondents with a current diagnosis of anxiety 
disorders (i.e., generalized anxiety disorder, panic disorder, agoraphobia or social phobia). 

Second, we used Receiver Operating Characteristic (ROC) analyses to calculate which 
level of functional impairment corresponded with the found CIDI cut-off score (Hanley 
and McNeil, 1983). We identified the range of WHODAS II scores which generated the 
highest sum of sensitivity and specificity. This criterion minimizes the number of false 
positives and false negatives, thus minimizing chances that respondents within the 
given WHODAS II range would falsely be placed above or below the identified cut-off 
point (Streiner and Cairney, 2007). 

2.3.2. IDS-SR
30 

and functional impairment 

Aforementioned statistical analyses were also done to determine associations between 
IDS-SR

30 and functional impairment. Thus, following graphical illustration on how IDS-SR
30 
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and functional impairment go together, we removed respondents with current MDD 

from further analyses. Next, we used ANCOVA with planned contrasts and report F-ratio, 

p-value and effect sizes to determine which levels symptom severity were associated 

with elevated functional impairment, both with and without including respondents with 

a current anxiety disorder. The category on the IDS-SR30 that corresponded to a difference 

from normality of large effect size was considered as optimal to define subthreshold 

depression. We subsequently used ROC analyses to calculate what level of functional 

impairment corresponded with this IDS-SR30 cut-off score. 

3. Results 

3.1 . Sample statistics 

Demographic and clinical characteristics are provided in Table 1 .  

3 .2 .  C ID I  symptoms and functional impairment 

A gradual increase in functional impairment parallel to an increase in the number of 

depression symptoms as measured by CID! was found (Fig. 1). In order to focus specifically 

on those respondents with depressive symptoms below the MDD diagnosis threshold, 

we continued analyses hereafter by excluding all respondents with five depressive 

symptoms or more on the CIDI (remaining sample size n = 2157). ANCOVA analysis showed 

a main effect of number of the CIDI depressive symptoms on functional impairment, 

with small effect size (Table 2). Furthermore, planned contrasts indicated that respondents 

with two symptoms suffered statistically significant impairment compared to respondents 

without key symptoms of depression, but with small effect size. A difference large in 

effect size was found in respondents with four symptoms. Excluding respondents with 

anxiety disorder within the last month did not alter results in terms of effect sizes (Table 2). 

We proceeded by exploring the level of impairment that corresponded to the 

cut-off of four symptoms. ROC analyses showed that, based on the criterion of the 

highest sum of sensitivity and specificity, a cut-off score of 4 corresponds to identifying 

the upper 10% most dysfunctional respondents. Sensitivity and specificity values were 

.10, and .98, respectively (Fig. 2). Thus, the sensitivity and specificity values show that a 

cut-off point of 4 yields a high false negative rate in our group, as almost all respondents 

are classified as normal rather than subthreshold. This leaves this cut-off point of limited 

value for defining subthreshold at best. On further exploration as to whether our criterion of 

a large effect size difference from normality had been too strict, we considered a cut-off 

of 2 or 3 on the CIDI .  These cut-offs corresponded to identification of the top 11% to the 

top 15% respondents, and the top 15% to the top 18% respondents, respectively. 

However, sensitivity values were still very low, .13 for both cut-off points. 

25 



CHAPTER 2 

Table 1 Demographic and clinical characteristics. 

Below MDD Above MDD Total 
threshold threshold 

within within 
past month past month 

n = 2 1 57 n = 394 N = 2565 

Anxiety disorder n (%) 6 14  (28.5) 235 (57.6) 849 (33. 1 )  

Male n (%) 709 (32.9) 1 35 (33. 1 )  844 (32.9) 

Age mean (SD) 41 .8 ( 1 3 .4) 41 .3 ( 1 2.2) 4 1 .7 ( 1 3.2) 

Years of education mean (SD) 1 2.5 (3.2) 1 1 .4 (3. 1 ) 1 2.3 (3.3) 

Number of somatic conditions mean (SD) 1 .7 ( 1 .4) 2.0 ( 1 .5) 1 .7 ( 1 .4) 

Number of CIDI symptoms mean (SD) 0.2 (0.8) 6.8 ( 1 .3) 1 .3 (2.6) 

No key symptoms n (%) 201 3 (93.3) 201 3  (78.5) 

1 key symptom n (%) 1 0  (0.5) 1 0  (0.4) 

2 symptoms n (%) 33 ( 1 .5) 33 ( 1 .3) 

3 symptoms n (%) 39 (1 .8) 39 (1 .5) 

4 symptoms n (%) 62 (2.9) 62 (2.4) 

5 symptoms n (%) 86 (2 1 . 1 )  86 (3.4) 

6 symptoms n (%) 86 (2 1 . 1 )  86 (3.4) 

7 symptoms n (%) 98 (24.0) 98 (3.8 

8 symptoms n (%) 87 (2 1 .3) 87 (3.4) 

9 symptoms n (%) 5 1  ( 1 2.5) 51 (2.0) 

IDS-SR
30 

mean (SD)a 1 6.5 (1 1 . l )b 36.4 (1 0.5)' 1 9.7 ( 1 3.2)b 

Normal n (%) 989 (45.9) 4 ( 1 .0) 993 (38.7) 

Mild n (%) 706 (32.7) 53 ( 1 3.0) 759 (29.6) 

Moderate n (%) 380 (1 7.6) 1 85 (45.3) 565 (22.0) 

Severe n (%) 74 (3.4) 1 1 2 (27.5) 1 86 (7.3) 

Very severe n (%) 8 (.4) 54 ( 1 3.2) 62 (2.4) 

WHODAS II mean (SD) 1 9.2 ( 1 5 .4) 42.7 ( 1 5.2) 22.9 ( 1 7.6) 

•values based on 1D5-SR
30 

total score. 
bvalue represents mild depression. 
<value represents moderate depression. 
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Figure 1 Tota l WHODAS II score as a function of number of symptoms as 
measured by the CIDI (N = 2565). 
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Table 2 Overall effect and contrast in functional impairment (WHODAS II) by CIDI 
depressive symptoms and by IDS-SR

30 
categories. 

n WHODAS II F df p overall p Effect size 

Mean SD 11
2 d 

All respondents 

Number of CIDI symptoms 1 9.39 4, 2 148 <.00 1- .035 

No key symptoms 201 3  1 8.5 1 5.2 Ref. 

1 key symptom 1 0  1 8.8 1 5.3 .77 .09 

2 symptoms 33 24.8 1 3.6 .004** .48 

3 symptoms 39 26.2 1 1 .2 .004** .45 

4 symptoms 62 34.5 14.2 <.00 1- .98 

IDS-SR
30 

categories 55 1 .69 4, 2 148 <.001 *** .5 1 

Normal (score 0 - 1 3) 989 8.9 9.0 Ref. 

Mild (score 1 4  - 25) 706 2 1 .7 1 1 .2 <.00 1- 1 . 1 0  

Moderate (score 26 - 38) 380 35.4 1 2.0 <.00 1- 2.44 

Severe (score 39 - 48) 74 46.2 1 2.9 <.00 1- 3.63 

Very severe (score 49 - 84) 8 52.5 1 6.8 <.001 *** 4.40 

Respondents without current anxiety disorder 

Number of CIDI symptoms 1 7.35 4, 1 534 <.00 1- .043 

No key symptoms 1 459 1 5.0 1 3.7 Ref. 

1 key symptom 7 1 5.6 1 5.2 .83 .05 

2 symptoms 23 23.1 1 2.3 .001 ** .67 

3 symptoms 24 26.3 1 0.7 <.001 *** .75 

4 symptoms 30 32.4 1 3.8 <.001 *** 1 . 1 9  

IDS-SR
30 

categories 3 1 9.54 4, 1 534 <.001 *** .46 

Normal (score 0 - 1 3) 905 8.6 8.9 Ref. 

Mild (score 1 4 - 25) 445 20.8 1 0.8 <.001 *** 1 .08 

Moderate (score 26 - 38) 1 65 35.0 1 1 .8 <.001 *** 2.49 

Severe (score 39 - 48) 27 46.9 1 5.5 <.00 1- 3.81 

Very severe (score 49 - 84) 54.4 <.001 *** 

Analyses based on respondents without MOD. Analyses adjusted for gender, age, years of education and 
number of somatic conditions. 
Ref. reference group. *p < .05, **p < .0 1 ,  ***p < .001 . 
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3.3. IDS-SR30 and functional impairment 

An i ncrease in IDS-SR30 score was accompanied by a l i near increase i n  functiona l  

impa i rment (F ig .  3). As in  the C ID I  ana lyses, in  fu rther ana lyses we exc luded respondents 

with five depressive symptoms or more on the CIDI (remain ing sample size n=2 157) i n  

order to  focus on those respondents with depress ive symptoms below the  MDD 

diagnosis threshold.  ANCOVA ana lysis revealed a ma in  effect of  IDS-SR30 on functiona l  

impa i rment, with la rge effect size (Tab le 2). P lanned contrasts showed that respondents 

ind icating mi ld  depression (IDS-SR30 score 14 - 25) suffered s ignificantly more functiona l  

impai rment than respondents considered normal  ( IDS-SR30 score 0 - 1 3), with large  effect 

size. Exclud ing respondents with an anxiety disorder with in  the last month did not a lter 

the results in terms of effect s ize (Tab le 2). 

Based on the criterion of h ighest sum of sens itivity and specificity, ROC a na lyses 

revea led that the IDS-SR30 mi ld depression (range 14-25) identifies the top 8% up to the 

top 60% most dysfunctional  respondents. Sensitivity va lues were .79, specificity va lues 

were .84 (Fig. 4). Thus the mi ld depression range on the IDS corresponds with identifying 

between 8 and 60 percent of the most dysfunctiona l ind ividuals, which seems a 

reasonable range of impa i rment to define subthreshold depression were a large  part of 

respondents were selected for  depression or anxiety, or their risk thereof. 

3.4. Post-hoc analyses 

We considered two poss ib le explanations for found differences between C ID I  and 

IDS-SR30 i n  association with functional impa i rment, on which we based two post-hoc 

ana lyses. F i rst, inspection of g roup sizes showed remarkab le d ifferences between the 

instruments in sample d istribution (Table 2). Using the IDS-SR30, a large number of 

pa rticipants ind icated mi ld depression or h igher, whi le the CIDI  rendered a la rge n u m ber  

of  participants without symptoms of  depression, with relatively few respondents having 

one or more symptoms. The d ifference in  distribution can be expla ined by a difference 

in requ i rement between the instruments. Designed to classify major depression as 

defined by DSM-IV, the MDD section of the CIDI  does not enqu ire subsequent symptoms 

if neither depressed mood nor anhedon ia, the core symptoms of MDD, are reported .  If  

neither core symptom is present, respondents are categorized as having zero symptoms 

of depression. The IDS-SR30 does not demand specific symptoms to be present; a l l  items 

a re included for a tota l score. This difference between the two instruments may expla in 

why the CIDI is not as strongly associated with functional impairment as the IDS-SR30. To 

fu rther explore this possib le explanation, we post hoc selected four items in I DS-SR30 

di rectly re lated to the two core symptoms in the C IDI , i .e., 'sad mood', 'qua l ity of mood', 

'i nvolvement' and 'pleasure/enjoyment'. Regard less of their total IDS-SR30 score, we 

reassigned a l l  respondents with an IDS-SR30 item score below 2 (score ranges O to 3) on 

a l l  these four  items to the lowest IDS-SR30 category, a procedure s imi lar  to that fol lowed 

in the CIDI .  Implementing the core symptom requ i rement of the CIDI in the IDS-SR30 
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Figure 3 Total WHODAS II score as a function of symptom severity as measured 
by the IDS (N = 2565). 
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expanded the lowest ID5-SR
30 

group considered normal from n=989 to n=l643 and 
lowered the contribution of the IDS-SR

30 
to functional impairment from F (4,2 1 48)=551 .69, 

p<.001, r/=.51 to F (4,2 148)=206.28, p<.001, r/=.28, although the effect size remained 
large. Thus, although the core symptom requirement of the CIDI is likely to be of 
influence, it does not entirely explain the better performance of the IDS-SR

30 
regarding 

functional impairment in subthreshold depression. 
Second, we considered the timeframe in which the WHODAS 1 1 , the IDS-SR30 

and the 
CIDI were completed as an explanation for the difference in contribution to functional 
impairment between the latter two. The questionnaires including the IDS-SR

30 and the 
WHODAS II were sent to the respondents ahead of the interview, to be completed at 
home and turned in on the day of the CIDI interview. The average time elapsed between 
these two assessment points, however, was very short (5.8 days). Consequently, it is 
unlikely that timeframe differences have caused a stronger association between the 
IDS-SR

30 and the WHODAS 1 1 ,  as opposed to the CIDI and the WHODAS II. Although not 
available for all respondents (1 03 missings), we investigated the effect of time elapsed 
between the two assessment points by dividing time elapsed into two categories, 
either one day or less (n=821 )  or two days or more (n=l 233). We then tested for an 
interaction effect with the CIDI on WHODAS II. We found no effect of time elapsed 
between assessment points on the association between the CIDI and WHODAS II 

30 



ASSESSMENT OF SUBTHRESHOLD DEPRESSIOI\J BASED ON FUNCTIONAL IMPA I RMENT 

Figure 4 ROC ana lyses: m in imum and max imum percentage of impa i red subjects 
corresponding to an IDS-SR30 cut-off in  mi ld  depression range. 
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(F(4,2040)=1 .59, p=.1 8, rl=.003). Consequently, it is un l ikely that t imeframe differences 

have caused a stronger association between the IDS-SR30 and the WHODAS 11, relative to 

that between CIDI  and the WHODAS I I .  

4. Discussion 

Results of th is l a rge cohort study ind icate that the CIDI and the IDS-SR30 d iffered g reatly 

in their ab i l ity to pick up on funct ional  impa i rment in subthreshold depression. Wh i le  

both were associated with functiona l  impairment, the IDS-SR30 exceeded the DSM-IV 

based CIDI by far in detecting the i mpact of depressive symptoms on function ing in 

dai ly l i fe. 

For both i n struments we fou nd a l i near i ncrease in  functiona l  impa i rment para l le l  

to an increase i n  depressive symptoms. Based on th is gradua l  increase in  funct iona l  

impa i rment we found no ind ication of natura l  cut-off poi nts to define normal ity, 

subthreshold depression or MOD. This find ing supports the idea that depress ion can 

best be conceptua l ized with in  a continuum from normal ity to fu l l  b lown depress ion 

(Angst and Merikangas, 1 997; Hankin et a l ., 2005). Although it fol lows that cut-off po ints 
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between normality and subthreshold depression are arbitrary, functional impairment 
becomes apparent early on the continuum. In terms of statistical significance and large 
effect size, respondents reporting either depressed mood or anhedonia on the CIDI 
plus three other symptom experienced more impairment in dai ly l i fe than respondents 
without the key symptoms of depression. However, the IDS-SR

30 may be more suitable 
than the CIDI to measure clinically relevant subthreshold depression. Respondents 
reporting mild depression on the IDS-SR

30 
experienced more functional impairment 

than respondents scoring within the normal range, and with a large effect size. Use of 
the IDS-SR30 as opposed to the CIDI to define subthreshold depression and the cut-off 
score within IDS-SR30 

mild depression range were underlined by ROC analyses. Given 
that most of our respondents were selected for symptoms of depression or anxiety, or 
their risk thereof, a cut-off point that identifies a substantial number of, but not all, 
respondents as being subthreshold depressed seems reasonable. 

We considered several explanations for the difference in association with functional 
impairment between CIDI and IDS-SR30. First, we considered possible differential effects 
of anxiety disorders on the CIDI or the IDS-SR

30. Excluding respondents with these 
disorders, however, did not change effect sizes of overall main effect or threshold, 
making it an unli kely explanation for found differences. 

Second, we considered a difference in requirements of the two instruments, that is, 
the CIDI requires either depressed mood or anhedonia for a diagnosis of (subthreshold) 
depression, while the IDS-SR

30 does not. When applying the core symptom requirement 
in the IDS-SR30, the predictive value of the IDS-SR

30 was reduced, lowering Cohen's d 
from .53 to .31 ,  sti l l  a large effect size, and sti l l  exceeded the CIDI by far. However, the 
specific wording of symptoms may be equally important. For example, the CIDI requires 
the core symptoms to be present during two weeks, most of the day, nearly every day, 
while the IDS-SR

30 
does not. It may be that the stricter CIDI wording rules out many 

respondents who do not pass the two core symptom questions, but who have quite 
some depressive symptoms on the less strictly worded items on the IDS-SR30 scale. 
Consequently, the CIDI may identify fewer impairing symptoms and lose more symptom 
variance at subthreshold level, compared to the IDS-SR

30• 

Third, the IDS-SR
30 

and WHODAS II were not necessarily completed on the same day as 
the CIDI, which could offer another explanation for the stronger association between the 
IDS-SR30 and functional impairment compared to the CIDI. Changes in state or symptoms 
over time could influence the association between instruments. However, time elapsed 
between the two assessment points was short (mean of 5.8 days), and we found no influence 
on time elapsed between assessment points on the association between the CIDI and 
functional impairment, which negates time of completion as a l ikely explanation. 

Fourth, we considered differences between the instruments in the number of items. 
The CIDI encompasses 9 symptom criteria as described in DSM-IV, while the IDS-SR

30 

consists of 30 items. The larger range of scores that follows the larger item pool represents 
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a more dimensional and possibly more precise measurement of depression, which could 
explain a more accurate prediction of functional impairment. However, we corrected for 
this difference a priori by dividing the IDS-SR

30 
scores in five categories, ranging from 

normal to very severe depression. As with the CIDI, all respondents below the MOD 
threshold were thus represented in five categories. The IDS-SR

30 
still proved a better 

predictor of functional impairment than the DSM based CIDI, despite the loss of 
information as a result of grouping. 

Although the difference in score variance between the CIDI and IDS-SR30 was 
accounted for, the scale on which each item is scored poses a fifth possible explanation 
for the difference in predictive value between the instruments. While the IDS-SR30 
prompts respondents to rate the severity of each symptom on a four point scale, 
allowing all items to contribute to the total score in corresponding weight, the CIDI  
states a symptom criterion to be either absent or present. The more subtle presence of 
depressive symptoms thus picked up by the IDS-SR30 may be lost in the CIDI, which 
may in part explain their difference in explaining functional impairment. 

Several strengths and limitations of this study should be taken into account in 
evaluating the results. Strengths include the relatively large sample, drawn from community, 
primary health care and mental health care organisations and the comparison of two 
diverse depression instruments in their ability to detect functional impairment. Although 
NESDA is longitudinal in design, the present study is based on the first wave of data and 
cross-sectional in nature. Therefore, a limitation is that the data do not allow inferences 
about causality or the theoretical model underlying the association between (subthreshold) 
depressive symptoms and functional impairment. Similarly, the functional impairment 
on which our threshold for clinically relevant depression is based may be neither cause 
nor effect of depression, but due to other symptoms or circumstances altogether. Also, 
functional impairment may be the result of the environment interacting with depress ive 
symptoms (Ostun and Kennedy, 2009). Nevertheless, the association between functional 
impairment and depression is strong even below clinical threshold, as found by multiple 
studies (Wells et al., 1989; Sadek and Bona, 2000; Cuijpers et al., 2004; Ormel et al., 2008). 
A second limitation may be that, although a considerable group of healthy controls was 
randomly included, a large part of the sample was selected for (the risk of) anxiety or 
depression. This sampling method may thus have affected the prevalence of subthreshold 
depression in our sample, but this does not necessarily influence associations between 
CIDI or the IDS-SR

30 and WHODAS II. 
In short, this study demonstrated that both the CIDI and the IDS-SR30 

detect clinically 
significant symptoms of depression below the threshold of MOD. However, the IDS-SR

30 is 
clearly superior to the CIDI. Plausible explanations for this finding are differences in core 
symptom requirements and their duration, specific wording, the number of items and 
response format used. A threshold of mild depression on the IDS-SR30 

is recommended 
as a reasonable threshold. 

33 



CHAPTER 2 

Although subthreshold depression was associated with functional impairment, this 
does not mean that subthreshold depression should be coined as a disorder, or that for 
every individual with subthreshold depression treatment is indicated. On an individual 
level, subthreshold depression as measured by the CIDI, or rather the IDS-SR30, may point 
towards a need for further exploration of the individual's well-being. 
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CHAPTER 3 

Abstract 

Background: There is no consensus on how to define subthreshold anxiety. Based on 
functional impairment, we aim to evaluate the use of a diagnostic instrument and an 
anxiety severity questionnaire to derive an empirical cut-off for defining clinically 
relevant, subthreshold anxiety. 
Methods: Our sample consisted of 1788 subjects without full-syndromal anxiety 
disorders from the Netherlands Study of Depression and Anxiety (NESDA). We used 
ANCOVA to compare the Composite International Diagnostic Interview (CIDI) and the 
Beck Anxiety Inventory (BAI) in their association with functional impairment, measured 
by the World Health Organization Disability Assessment Schedule (WHODAS II). The BAI 
was selected over the Fear Questionnaire (FQ) and the Penn State Worry Questionnaire 
(PSWQ) for its highest associations with anxiety disorders. ROC analysis determined the 
percentage of functionally impaired with subthreshold anxiety based on found cut-offs. 
Results: The CIDI was very modestly associated with functional impairment, possibly 
because of skip rules, wording or scoring, while the BAI was highly correlated to 
functional impairment. A score of 11 on the BAI defined clinically relevant sub-threshold 
anxiety. This cut-off identified 36.0% of the most functionally impaired as having 
subthreshold anxiety. 
Limitations: No "natural" cut-off on the BAI for determining subthreshold anxiety could 
be determined. The cut-off point of 11, based on a large effect size relative to normal 
anxiety, thus remains somewhat arbitrary. 
Conclusions: The questionnaire BAI is more suitable than the interview CID/ to measure 
clinically relevant, subthreshold anxiety. The BAI score of 11 appeared to be the most 
appropriate cut-off for identifying clinically relevant subthreshold anxiety. 
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1. Introduction 

The introduction of classification systems for mental disorders such as the Diagnostic 

and Statistical Manual (DSM) has greatly improved the reliability of diagnoses. Despite 

its utility, there has been increasing interest over the last years in symptomatology 

falling below the diagnostic threshold for a given disorder. The clinical relevance of 

these subthreshold disorders is evident in several ways. First, subthreshold disorders are 

shown to be common (Rucci et al., 2003). Second, symptoms even at subthreshold 

level are associated with reduced quality of life and functional impairment (Rucci et al., 

2003; Collings et al., 2005). Third, individuals with subthreshold disorders seem to be at 

substantially elevated risk for developing full-syndromal psychiatric disorders (Lewinsohn et 

al, 2000; Cuijpers, et al., 2005). Therefore, especially in community and primary care 

settings, criteria for defining the presence of relevant subthreshold disorders may aid 

early detection of and timely intervention for people at risk. 

The concept of clinical relevance is of particular importance when dealing with 

subthreshold disorders. The authors of the DSM-IV added the "clinical significance 

criterion", to differentiate mental disorders from normal problems of living. It asserts that 

symptoms must cause distress or impairment in social, occupational, or other important 

areas of functioning (Spitzer and Wakefield, 1999). Several authors, especially in the field 

of depressive disorders, have argued that, overall, the clinical significance criterion does 

not have added value when it comes to discriminating full-syndromal disorder from 

normality as the number and severity of symptoms needed for a full-syndromal 

diagnosis already imply a high level of distress or impairment (Beals et al., 2004; 

Zimmerman et al., 2004). However, subthreshold disorders require a less severe and 

often undefined number of symptoms. Therefore, distress or impairment can be used to 

separate clin ically relevant subthreshold disorder from normality. 

So far, most of the research on subthreshold psychopathology has focussed on 

subthreshold major depressive disorder (MDD). For research purposes, DSM-IV-TR has 

proposed criteria for minor depression (MD), i.e. similar to those of MDD but with two or 

more depressive symptoms instead of five or more. This proposed cut-off point received 

support by a recent study by our research group by linking it to elevated levels of 

impairment, although our study indicated at the same time that the use of a depression 

severity scale to define subthreshold depression may be preferable. This was concluded 

because the severity scale showed a stronger association with functional impairment 

and is more practical in use below disorder threshold (Karsten et al., 2010). 

Unlike for depression, there is no consensus on how to define subthreshold anxiety. This 

is hardly surprising, as anxiety covers a wider array of diagnoses than depression . The 

diversity of the anxiety disorders poses an additional challenge for defining subthreshold 

anxiety. In recent studies, relatively arbitrary criteria for the separate anxiety disorders 

have been formulated and applied based on DSM-criteria, with restrictions on for 
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instance number of symptoms, frequency of symptoms or level of avoidance (Angst et 
al., 1997; Heun, et al., 2000; Smalbrugge et al., 2005). Other studies used, or recommended, 
cut-off points on anxiety severity questionnaires, such as a score of at least 9 on the 
Hamilton Anxiety Rating Scale (HARS; Silverstone and Von Studnitz, 2003). Although a 
number of studies have shown that subthreshold anxiety is highly prevalent and 
clinically relevant (Heun et al., 2000; Carter et al., 2001; Zlotnick et al., 2002; Batelaan et al., 
2007; Angst et al,,1997; Shankman et al., 2008; Fehm et al., 2008), there are no studies 
which empirically address how to optimally define and measure clinically relevant 
subthreshold anxiety by means of functional impairment. 

In this study, we aim to evaluate the use of a DSM-based diagnostic interview and 
select and evaluate one anxiety severity questionnaire for defining clinically relevant, 
but subthreshold anxiety and to derive an empirical cut-off point by focussing on 
functional impairment. 

2. Methods 

2.1 . Participants and procedure 

Data were derived from the long-term Netherlands Study of Depression and Anxiety 
(NESDA; Penninx et al., 2008). NESDA is a cohort study aimed at describing the long-term 
course and consequences of depression and anxiety disorders and their predictors. The 
study started in 2004 and is designed as an eight year longitudinal cohort study among 
2981 participants aged 18 through 65 years. Based on the idea that the clinical 
developmental stage of a disorder is a key determinant of the course of a depressive or 
anxiety disorder, NESDA was designed such that patients from different settings (general 
population (n = 564), primary care (n = 1610), mental health organizations (n = 807) and 
developmental stages of illness were recruited. Participants from the general population 
were selected from previous studies for their increased risk for a depressive or anxiety 
disorder or for a relapse of recurrent episode thereof (participants with either a prior 
history of disorder or with a parent with a mood or anxiety disorder). Participants from 
primary care were recruited when they consulted their general practitioner for any 
reason, after which two groups were selected based on the K-10 screening questionnaire: 
a group with depressive or anxiety symptoms and a group without these symptoms, 
the latter group as healthy controls. None of the participants had a clinical diagnosis of 
other major psychiatric disorders (psychosis, bipolar disorder or severe addiction 
disorder), and all were fluent in the Dutch language. Information was gathered during a 
4-hour assessment including self-report questionnaires, interviews, a medical examination, 
implicit cognitive (computer) tasks and blood and saliva collection. 

In the present study, 77 of the 2981 respondents were excluded from analyses, as 
their anxiety symptoms were better explained by substance use or a general medical 
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condition. In accordance with DSM-IV, a diagnosis of anxiety is not applicable to these 
respondents. Another 76 respondents were excluded because of incomplete 
information on functional impairment (World Health Organization Disability Assessment 
Schedule II, WHO DAS II) or two or more of the anxiety severity inventories (Beck Anxiety 
Inventory, BAI; Fear Questionnaire, FQ and Penn State Worry Questionnaire, PSWQ). The 
remaining sample size in this study was N = 2828. Respondents excluded because of 
incomplete information did not differ from the analysed sample in terms of age or male 
I female ratio, but had fewer years of education (t(2902) = 2.54, p = .01), and slightly 
more somatic illnesses (t(2902) = -1.27, p = .03). However, differences were of negligible 
effect sizes, d = .09 and d = .05, respectively (Cohen's d; Cohen, 1988, pp. 25-26), and 
therefore unlikely of large influence with respect to our findings. 

2.3. Measures 

2.3. 1. Diagnostic Interview 
Full-syndromal anxiety disorders within the last month were assessed using the anxiety 
section of the Composite International Diagnostic Interview (CIDI, lifetime version 2.1; 
World Health Organization, 1997). The anxiety disorders measured were social phobia 
(SP), panic disorder (PD), agoraphobia (AGO), and generalized anxiety disorder (GAD). 
Major depressive disorder (MDD) and dysthymia (Dys), which were included in a 
sensitivity analysis, were assessed with the depression section of the CIDI. The CID! is a 
highly structured interview, designed to provide diagnoses according to both the 
International Statistical Classification of Diseases and Related Health Problems (ICD) and 
the DSM-IV and to be administered by laypersons. 

Subthreshold anxiety disorders included subthreshold SP, subthreshold PD, sub
threshold AGO and subthreshold GAD. Criteria for the subthreshold anxiety disorders to 
be measured by the CIDI were derived from previous studies (Angst, 1997; Heun et al., 
2000; Smalbrugge et al, 2005) and are listed in Table 1. Subjects were categorized as 
possibly having a subthreshold anxiety disorder only if they did not meet the criteria of 
any of the four full-syndromal anxiety disorders during the last month. 

The interviews were performed and taped by research assistants who had undergone 
one week of intensive training by a certified CIDI trainer. The majority of research assistants 
consisted of psychologists, nurses, or residents in psychiatry. Interviewer performance 
was monitored by checking a random selection of about 10% of all taped interviews. 
In addition, a continuous monitoring system of interviewer variances and interviewer
specific item non-response was maintained. 

2.3.2. Anxiety severity scales 

For comparison with the CIDI, subthreshold anxiety was also assessed using three 
candidate anxiety severity scales: the Beck Anxiety Inventory (BAI; Beck et al., 1988), 
the Fear Questionnaire (FQ, Marks and Mathews, 1979) and the Penn State Worry 
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Table 1 Criteria for subthreshold anxiety d isorders, based on DSM and measured 

by CIDI .  

Disorder Subthreshold criteria Difference from 
full-syndromal criteria 

Subthreshold socia l  phobia Persistent fear  of situations in No avoidance of feared 
which the person is exposed situation(s). 
to social interactions, for fear 
of acting in a humi l iating 
or embarrassing way. Fear 
is recognized as excessive 
or un reasonable. Lack of 
avoidance. 

Subthreshold panic disorder One or more l imited Fewer than four symptoms 
symptom panic attacks, i.e., d uring attack, 1 month of 
with one to three symptoms. worry over symptoms or 

change in  behavior not 
requ i red. 

Subthreshold agoraphobia Fear of places or situations No avoidance of feared 
from which it is d ifficult to situations. 
leave, lack of avoidance. 

Subthreshold genera l ized Excessive fear  or worry about Fewer than five physical or 
anxiety disorder two or more l ife situations, vegetative symptoms. 

difficult to control . At least 
6 months with one to 
four physical of vegetative 
symptoms of anxiety. 

Note: Criteria based on previous studies (Angst et a l .  (1997); Heun et a l. (2000); Smalbrugge et al .  (2005). 

Questionna i re (PSWQ, Meyer et a l ., 1 990). The BAI is a 21 -item self-report questionna i re 

developed to assess a nxiety, with a focus on somatic symptoms. The items a re rated on 

a 4-point Likert sca le ranging from O (not at a l l) to 3 (severely: I could barely stand it). The 

total score ranges from O to 63. We found high internal consistency for the BAI (a = .93). 

The FQ is a 1 5  item self-report questionna i re developed to assess level of avoidance of 

situations specific for three common phobias: agoraphobia, social phobia and 

blood-inju ry phobia .  Each subsca le consists of five items scored on  a 9-point Li kert sca le 

rang ing from O (wou ld  not avoid it) to 8 (always avoid it). Tota l scores range from O to 

1 20. We found h igh i nternal consistency for the FQ overa l l  (a = .88). 

The PSWQ is a 1 6-item self-report questionnaire that assesses the frequency and 

intensity of worry symptoms. Each item is rated on a 5 point Li kert sca le from 1 (not at 

a l l  typical) to 5 (very typical) . For this study, we used the 1 1 -item Worry Engagement 

44 



ASSESSMENT OF SUBTRESHOLD ANXIETY BASED ON FUNCTIONAL IMPA IRMENT 

Scale shown to measure the component of worry most highly associate with anxiety 
and depression (Fresco et al., 2002). Total scores range from 11 to 55. We found an 
internal consistency of a=.99 for the Worry Engagement Scale of the PSWQ. 

2.3.3. Functioning 

We operationally equate functional impairment with disability as described in the World 
Health Organization's International Classification of Functioning, Disability and Heatlh 
(ICF; WHO, 2001), which closely resembles the wording in DSM-IV used for functional 
impairment. Functional impairment was assessed using the overall score of the World 
Health Organization Disability Assessment Schedule I I  (WHODAS II; WHO, 2000). The 36 
questions of the WHODAS II cover various areas of everyday life: com munication and 
understanding, getting around, self care, getting along with people, household 
activities, work activities and participation in society. Details of the WHODAS II and 
its items are listed on the internet (www.who.int/icidh/whodas/index.html). Overall 
standardized scores ranged from 0-100. We found high internal consistency for the 
WHODAS II (a = .92). 

2.3.4. Covariates 

Age, gender and socio-economic status have been found to be associated with anxiety 
and impairment (Ansseau et al., 2008). Age, gender and years of education were 
therefore covaried in the analyses. Likewise, somatic illness has been associated with 
functional impairment and anxiety (Roy-Byrne et al., 2008) and was therefore covaried 
in the analyses. The presence (yes/no) of sixteen self-reported somatic conditions was 
counted, i.e., lung disease, heart conditions, diabetes, stroke, osteoarthritis, cancer, hyper
tension, ulcers, intestinal disorders, liver disease, epilepsy, chronic fatigue syndrome, 
allergies, thyroid disease, head injuries and other injuries. 

2.4. Statistical ana lysis 

As a first step, we correlated the anxiety severity questionnaires (Pearson's correlation 
coefficient r) with all full-syndromal anxiety disorders (SP, PD, AGO and GAD). On the 
basis of the highest correlations we selected the questionnaire that best represented all 
anxiety disorders and would therefore be most suitable to define clinically relevant 
subthreshold anxiety. 

Second, we used analysis of covariance (ANCOVA) to investigate to what extent the 
presence of subthreshold anxiety measured by CIDI was associated with functional 
impairment. To focus specifically on subthreshold anxiety, subjects with any full
syndromal anxiety disorder were excluded. Given the large sample size, in addition to 
the F-ratio and p-value, we report the effect size as a standardized indication of the size 
of the found effect (ri2; Cohen, 1988, p. 283). As a sensitivity analysis, we repeated 
ANCOVA with subthreshold anxiety and without full-blown anxiety within 12 months. 
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Also, given the high comorbidity of anxiety disorders with depressive disorders, we 

repeated the ANCOVA analysis correcting for the presence of a depressive disorder. 

Third, we used analysis of covariance (ANCOVA) to investigate to what extent the 

chosen anxiety severity questionnaire was associated with functional impairment, also 

with subjects with full-syndromal anxiety disorders excluded. Again along with F-ratio 

and p-value we report ri2 as effect size. We used planned contrast to find the specific 

(range of) score(s) on the anxiety questionnaire above which subjects experience more 

functional impairment than subjects within normal anxiety range. We report effect sizes 

as a standardized indication of the size of found contrasts (Cohen's d; Cohen, 1988, pp. 

25-26), for which we used Cohen's d for independent groups and unequal sample sizes 

using covariate-adjusted means (Lipsey & Wilson, 2001, p. 180). We consider a large 

effect size a meaningful difference between normal and subthreshold anxiety on which 

we base our cut-off. Given the high comorbidity of anxiety disorders with depressive 

disorders, we repeated the AN COVA analysis correcting for the presence of a depressive 

disorder as a sensitivity analysis. 

Fourth, we used Receiver Operating Characteristic (ROC; Hanley and McNeil, 1983) 

analyses to calculate the percentage of functional impairment that corresponded with 

the found cut-off scores on the CIDI and the anxiety severity questionnaire, respectively. 

Using the found cut-off score as a dichotomous anchor, we identified the score on the 

continuous WHODAS II that generated the highest sum of sensitivity and specificity. 

This criterion minimizes the number of false positives and false negatives, thus 

minimizing chances that respondents at the given WHODAS II score would falsely be 

placed above or below the identified cut-off point (Streiner and Cairney, 2007). All data 

analyses were performed using SPSS version 1 5 .0 (SPSS inc . , 2007). 

3. Results 

3.1 . Sample statistics 

Demographic and clinical characteristics are provided in Table 2. The sample consisted 

of 947 men (33.5%) and 1881 women (66.5%) with an average age of 41 .8 years. The 

most common somatic conditions were allergies (n = 911), osteoarthritis (n = 604), 

intestinal problems (n = 528) and high blood pressure (n = 384). 

3.2. Using CIDI to define subthreshold anxiety 

Based on the CIDI, 208 (11 . 6%) of the 1788 subjects without full-syndromal anxiety 

reported one or more subthreshold anxiety disorders within the last month: 43 (2.4%) 

subjects reported subthreshold SP, 1 74 (9.7%) reported subthreshold AGO but none 

reported subthreshold GAD. The prevalence of subthreshold PD within the last month 

could not be determined within the CIDI lifetime version, because of skips in the 
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Table 2 Demographic and clinical characteristics of the total sample (N=2828). 

Age 

Years of education 

Number of somatic conditions 

Beck Anxiety I nventory 

Fear Questionnaire 

Penn State Worry Questionnaire 

World Health Organization Disabi l ity Assessment Schedu le II 

Note. M=mean; SD=standard deviation. 

M SD 

41 .8 1 3. 1  

1 2.2 3.3 

1 .7 1 .4 

1 2.0 1 0.6 

24.7 1 9.9 

30.7 1 1 .9 

24.8 1 8.5 

interview. The algorithm of the CIDI  interview allows strategic skips if the criteria of a 
full-syndromal diagnosis cannot be met. For panic disorder, questions about the 
timeframe of the symptoms were skipped if the subject reported less than four 
symptoms and therefore subthreshold panic during the last month could not be 
determined. 

3.3. Selection of anxiety severity questionnaire 

We included several anxiety severity questionnaires as candidates for defining 
subthreshold anxiety by functional impairment. Correlations between the BAI total 
score, the FQ total score and the PSWQ Worry Engagement score on the one hand, 
and all full-syndromal anxiety disorders on the other, are shown in Table 3. Overall, 
correlations between the BAI and de full-syndromal anxiety disorders were the highest. 
Additionally, the highest correlation was between the BAI total score and the presence 
of any anxiety disorder. Therefore, the BAI was considered as most adequately 
representing the presence of any anxiety disorder and therefore the best candidate to 
represent the diverse array of anxiety disorders for defining one subthreshold anxiety 
category. 

3.4. CIDI subthreshold diagnoses and functioning 

Functional impairment was associated with symptom level on the CIDI (Fig. l a; n = 

2828). To focus specifically on subthreshold anxiety, analyses were conducted with 
subjects not meeting full-syndromal criteria for any anxiety disorder on the CIDI 
(remaining sample size n = 1788). The results are summarized in Table 4. ANCOVA 
analysis showed a main effect of the presence of subthreshold anxiety as measured by 
the CIDI on functional impairment, but with a negligible effect size. 
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Given the high persistence but low diagnostic stability of anxiety disorders, we repeated 
ANCOVA with subthreshold anxiety and without full-blown anxiety within 12 months as 
a sensitivity analysis. Of the 1543 respondents, 1 87 reported subthreshold anxiety, and 

Table 3 Correlation (r) between anxiety severity questionnaires and 
full-syndromal anxiety disorders as derived from CIDI (n=l040). 

Social Panic Agoraphobia Generalized Any anxiety 
phobia disorder anxiety disorder 

disorder 

BAI .39* .46* .43* .36* .54* 

FQ .44* .38* .43* .26* .49* 

PSWQ .34* .28* .27* .36* .46* 

Note. BAI = Beck Anxiety Inventory; FQ = Fear Questionnai re; PSWQ = Penn State Worry Questionnaire. 
*significant at p<.01 level. 

Figure 1a Mean and standard deviation WHODAS I I  score by CIDI anxiety 
category (n = 2828). 
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results remained s imilar in terms of effect size (F(l ,1537) = 6.8, p = .009, 172 =.004). G iven 
the high comorbidity of anxiety disorders with depressive disorders, we also repeated 
ANCOVA correcting for the presence of a depressive disorder (n = 292; 16.3%), MOD 
or Dys, within the last month. Similar to analyses not corrected for depressive disorder, 
corrected analyses showed a main effect of subthreshold anxiety on functional impairment 
of negligible size (Table 4). 

3.5. BAI and functioning 

The BAI showed a correlation of .67 with the WHO DAS I I  relative to a correlation of .54 of 
the FQ and .43 of the PSWQ with WHO DAS II, which supports our choice for the BAI to 
define clinically relevant subthreshold anxiety. The com monly applied BAI classification 
according to severity was used: 0-9, normal or no anxiety; 10-18, mild to moderate 
anxiety; 19-29, moderate to severe anxiety; and 30-63, severe anxiety (Beck and Steer, 
1993; Rush, 2008). Functional impairment was associated with symptom severity on the 
BAI (Fig. 1 b; n = 2828). Subsequently, analyses were conducted with subjects not meeting 
full-syndromal criteria for any anxiety disorder on the CIDI (remaining sample size n = 
1788), in order to focus specifically on anxiety at subthreshold level. ANCOVA analysis 

Figure 1 b Mean and standard deviation WHODAS II score by BAI severity 
category (n = 2828). 
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Table 4 Overal l  effect of ClDl anxiety symptoms and by BAI categories on functional impairment (WHODAS I I) and contrast 
(ANCOVA) in persons without fu l l-syndromal anxiety disorders (n=1788). 

- � -- � ---- - -- - I - , .-----

WHODAS II Effect size 
,� -

Adjustment for gender, age, years of education and n M SD F df p 11
2 d 

number of somatic conditions 

CIDI: presence of subthreshold anxiety 5.6 1 ,  1 782 .02* .003 

No 1 580 1 8. 1  1 5.9 

Yes 208 2 1 .3 1 5.0 

BAI categories 307.3 3, 1 780 <.001 ** .34 

Normal (score 0-9) 1 243 1 2.5 1 1 .7 Ref. • 

Mi ld to moderate (score 1 0-1 8) 372 27.7 1 3.8 <.001 ** 1 . 1 

Moderate to severe (score 1 9-29) 1 46 39.9 1 5.3 <.001 ** 1 .8 

Severe (score 30-63) 27 48.6 1 3.8 <.001 ** 2.5 

Additional adjustment for depressive disorder 

CIDI: presence of subthreshold anxiety 4.9 1 ,  1 781  .03* .003 

No 1 580 1 8. 1  1 5.9 

Yes 208 2 1 .3 1 5.0 

BAI categories 1 96.7 3, 1 779 <.001 ** .25 

Normal (score 0-9) 1 243 1 2.5 1 1 .7 Ref. • 

Mi ld to moderate (score 1 0-1 8) 372 27.7 1 3.8 <.00 1 ** 0.8 

Moderate to severe (score 1 9-29) 1 46 39.9 1 5.3 <.001 ** 1 .4 

Severe (score 30-63) 27 48.6 1 3.8 <.001 ** 1 .7 

Note. Analyses based on respondents without full-syndromal anxiety disorder. ANCOVA=analysis of covariance; M=mean; SD=standard deviation; F=Fisher's F ratio; 

df=degrees of freedom; p=probability; 172=eta squared; d=Cohen's d. *significant at p < .05 level. **significant at p < .001 level. •Ref = reference group. 
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showed a main effect of subthreshold anxiety as measured by the BAI on functiona l  

impa i rment, with large effect size (Table 4). 

In order to determ ine a cut-off score for subthreshold anxiety on the BAI, ANCOVA 

planned contrasts were appl ied. These ana lyses showed that subjects indicating mi ld to 

moderate anxiety (BAI score 1 0-18) suffered from significantly more functional impairment 

than subjects considered normal (BAI score 0-9). Simi larly, subjects indicating moderate 

to severe anxiety (BAI score 1 9-29) or severe anxiety (BAI score 30-63) a lso reported 

sign ificantly more functional impairment than normal subjects. All differences represented 

large effect sizes. Add itiona l  a na lysis within the BAI mi ld to moderate anxiety category 

revealed that subjects with a BAI score of 10 a l ready experienced more functional 

impairment than subjects within normal range, but with medium effect size (p < .001, d = 

.56). This a lso held for subjects with a BAI score of 1 1 ,  and with large effect size (p < .001 ,  

d = 1 .04). We used this score to d ichotomize the BAI and explore the associated level of 

functional impa irment using ROC ana lyses. Based on the criterion of h ighest sum of 

sensitivity and specificity, ROC ana lyses indicated that a cut-off score of 1 1  on the BAI 

corresponds with a score of 21 on the WHODAS I I which identifies the top 36.0% most 

dysfunctional respondents without fu l l-syndromal anxiety as having c l in ica l ly re levant 

sub-threshold anxiety, wh ich seems a reasonable percentage in the NESDA sample. 

Sensitivity at the WHODAS I I score of 21 was .77, and specificity .80 (Fig. 2). 

Figure 2 ROC for the WHODAS II in d iscrim inating cases above and below a BAI 
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Finally, given the high comorbidity of anxiety disorders with depressive disorders, we 

repeated ANCOVA correcting for the presence of a depressive disorder (n = 292; 16.3%), 

MDD or Dys, within the last month. The association of the BAI with functional impairment 

remained similar, with large effect sizes for mild to moderate, moderate to sever, and 

severe anxiety categories relative to the normal range (Table 4). Thus, it is not the presence 

of a depressive disorder that inadvertently defined our subthreshold anxiety category. 

4. Discussion 

Results of this study indicate that the CIDI and the self-report BAI differ greatly in their 

suitability to assess clinically relevant subthreshold anxiety, i .e. anxiety associated with 

functional impairment below full-syndromal level. Because of skips in the interview and 

a, possibly associated, low association with functional impairment on a subthreshold 

level, the CIDI in its current form was found to be restricted in its usefulness for assessing 

subthreshold anxiety. The BAI on the other hand, was highly correlated with functional 

impairment among those without full-syndromal anxiety. Furthermore, the BAI was 

associated with the diverse full-syndromal anxiety disorders, indicating its broad 

applicability, more so than the FQ or the PSWQ. Thus, we conclude that the BAI is much 

better suited to assess clinically relevant subthreshold anxiety than the CIDI. 

Regarding the CIDI, the skip rules in the interview are a strong limitation in the 

assessment of disorders that do not meet disorder thresholds. The CIDI was used as 

recommended by the World Health Organization (1997), with skips to create shortcuts 

throughout the interview. While the skips are valuable timesavers for the assessment of 

full-syndromal disorder, they also lead to information loss when assessing subthreshold 

disorders. As a consequence of the skips for example, the timeframe of subthreshold 

panic could not be assessed, and therefore it was not possible to assess subthreshold 

PD. However, it should be noted that while in the current study the CIDI was used in its 

recommended form, i.e., with skip rules, it would be interesting to replicate the study 

with an adapted CIDI, without the use of skip rules. Subthreshold anxiety may be 

assessed more accurately that way, increasing the association with functional 

impairment. Also, without skip rules different definitions of subthreshold anxiety may 

be applied, possibly with higher associations with functional impairment. Nonetheless, 

although foregoing the skip rules is possible in principle, it may not be practical due to 

time constraints, especially as the BAI, a far less time consuming instrument, may be a 

highly effective alternative when assessing clinically significant subthreshold anxiety. 

Although the skip rules may hamper the CIDI in assessing subthreshold anxiety, 

other factors may also contribute its low association with functional impairment 

compared to the high association of the BAI. First, the wording of the questions in the 

CIDI may be too strong to define more subtle, subthreshold anxiety. For example, the 
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base question for GAD inquires whether the respondent had been worried or anxious 
for more than a month, for most of the time, about everyday problems. It is likely that 
subjects with only mild symptoms cannot not be identified with such full-syndromal 
disorder oriented questions. For example, in our study no subjects fell in the subthreshold 
GAD category. 

Second, severity of symptoms in questionnaires is expressed in a multiple point 
Likert scale instead of items that can be either endorsed or rejected as used in the CIDI. 
Therefore, severity questionnaires may be more sensitive in picking up anxiety below 
the clinical threshold. As questionnaires are also less extensive and therefore less 
time-consuming than a diagnostic interview, there is no need for sections to be skipped. 
Moreover, the greater number of items to assess symptoms may be an advantage of the 
severity questionnaires. For instance, the BAI consists of 21 items, while the CIDI 
generally encompasses fewer questions, depending on the specific anxiety disorder. 
The larger range of scores that follows the larger item pool in the questionnaire 
represents a more dimensional and possibly more precise measurement of anxiety, 
more suitable for measuring the more subtle subthreshold symptoms. 

The clinical relevance of anxiety symptoms even below diagnostic threshold 
supports the growing body of evidence on the continuous nature of psychiatric 
disorders. Continuous, dimensional measures may be a valuable addition to the 
categorical diagnostic criteria sets, to provide 'soft edges' to the categorical normal
abnormal distinction for those with clinically relevant symptoms below threshold. This 
does not mean that subthreshold anxiety should necessarily be coined as a disorder, or 
that individuals with subthreshold anxiety are always in need of treatment. An indication 
of subthreshold anxiety points towards a need for further exploration of the individual's 
well-being. The exploration of the individual's symptoms, circumstances and needs, 
alongside the fulfilment of a specific score on an anxiety inventory, should define 
subthreshold caseness at an individual level. 

Several strengths and limitations of this study should be taken into account in 
evaluating the results. Strengths include the relatively large sample, drawn from 
community, primary health care and mental health care organisations, resulting in a 
large and diverse group of healthy respondents at risk, respondents with subthreshold 
anxiety and respondents with full-syndromal anxiety. A limitation is that the data were 
cross-sectional in nature. Therefore, our study does not allow us to draw conclusions 
about the causal model of the association between subthreshold anxiety and 
functioning, which is beyond the scope of this paper. Finally, as the BAI was designed as 
a questionnaire screening for anxiety, it can never replace a diagnostic instrument for 
diagnosing anxiety disorders. Diagnostic interviews are the gold standard in the 
assessment of psychiatric disorders. When full-syndromal anxiety is not present, the BAI 
can be functional in screening for subthreshold anxious individuals who are at increased 
risk for developing an above threshold anxiety disorder. 

53 



CHAP rER 3 

In conclusion, we aimed to compare the usefulness of a DSM-based diagnostic interview 
(the CIDI) and anxiety severity questionnaires to define clinically relevant anxiety and to 
derive empirical cut-offs by focussing on functional impairment. Based on the overall 
highest association with full-syndromal anxiety disorders and the highest association 
with the presence of any anxiety disorder in general we selected the BAI over the FQ 
and PSWQ as the best candidate to represent the diverse array of anxiety disorders for 
defining one subthreshold anxiety category. Both the CIDI and the BAI were able to pick 
up on functional impairment associated with anxiety below the threshold of full
syndromal anxiety disorders. However, the association with functional impairment was 
much stronger when using the BAI than the CIDI in its current form, leaving the BAI the 
more suitable instrument than the CIDI to determine clinically relevant subthreshold 
anxiety disorders. While the assessment of subthreshold anxiety with the CIDI is hampered 
by skipping rules and strong wording of the items, the greater number of items and the 
use of items with a dimensional response scale facilitate the use of the BAI for assessing 
subthreshold depression. We showed a linear correlation of functional impairment with 
the BAI, which implies that any cut-off score for defining subthreshold anxiety is to some 
extent arbitrary. Nonetheless, we recommend a minimum score of 11 on the BAI as a 
reasonable cut-off for subthreshold anxiety, based on a difference in functioning from 
healthy subjects of large effect size on the BAI and on results from the ROC analyses. 
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CHAPTER 4 

Abstract 

Background: Past episodes of depressive or anxiety disorders and subthreshold 
symptoms have both been reported to predict the occurrence of depressive or anxiety 
disorders. It is unclear to what extent the two factors interact or predict these disorders 
independently. 
Aims: To examine the extent to which history, subthreshold symptoms and their 
combination predict the occurrence of depressive (major depressive disorder, 
dysthymia) or anxiety disorders (social phobia, panic disorder, agoraphobia, generalized 
anxiety disorder) over a 2-year period. 
Method: This was a prospective cohort study with 1167 participants: the Netherlands 
Study of Depression and Anxiety. Anxiety and depressive disorders were determined 
with the Composite International Diagnostic Interview, subthreshold symptoms were 
determined with the Inventory of Depressive Symptomatology-Self Report and the 
Beck Anxiety Inventory. 
Results: Occurrence of depressive disorder was best predicted by a combination of a 
history of depression and subthreshold symptoms, followed by either alone. Occurrence 
of anxiety disorder was best predicted by both a combination of a history of anxiety 
disorder and subthreshold symptoms and a combination of a history of depression and 
subthreshold symptoms, followed by any subthreshold symptoms or a history of any 
disorder alone. 
Conclusions: A history and subthreshold symptoms independently predicted the 
subsequent occurrence of depressive or anxiety disorder. Together these two characteristics 
provide reasonable discriminative value. Whereas anxiety predicted the occurrence of 
an anxiety disorder only, depression predicted the occurrence of both depressive and 
anxiety disorders. 
Declaration of interest: WAN. has received speaking fees from Astra Zeneca, Eli Lilly, 
Pfizer, Servier, Wyeth; unrestricted research funding from Astra Zeneca, Eli Lilly, GlaxoS
mithKline, Wyeth; and served on advisory boards for Astra Zeneca, Cyberonics, Eli Lilly, 
GlaxoSmithKline, Pfizer, Servier. 
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1. Introduction 

Depressive and anxiety disorders are among the most common (Kessler et a l ., 2005), 

persistent (Kessler et al., 2007) and disabling (Kroenke et al., 2007; Kessler et al., 2005; 

Judd et al ., 1996) psychiatric disorders. In addition to research on ways to expand and 

improve the effect of mental health care for those with depressive or anxiety disorders, 

recent efforts have been aimed at preventive interventions (Cuijpers et al . ,  2008; Munoz 

et al., 2010). In order to increase effectiveness of preventive psychosocial or pharmaco

logical strategies it is necessary to know which individuals are at highest risk. Individuals 

with a history of episodes of depressive disorder are at a greater risk of suffering 

subsequent episodes (Angst et al., 2003; Vuorilehto et al., 2009), as are those with 

depressive symptoms that do not meet the criteria for major depressive disorder, i .e. 

subthreshold depression (Cuijpers and Smit, 2004; Merikangas et al ., 2003). The same 

holds true for anxiety disorders, for which past episodes (Kessler et al., 2007; Merikangas 

et al., 2003) and subthreshold anxiety (Batelaan et a l ., 2010; Acarturk et al, 2009) also 

predict occurrence. However, history of disorder and subthreshold symptoms are 

seldom evaluated in a single study, although this is important in order to unravel their 

unique contribution to the prediction of depression or anxiety. Moreover, their 

simultaneous evaluation can reveal whether people with both a history of disorder and 

subthreshold symptoms are at increased risk compared with those with either alone. 

Information on the relative weight of prior history and subthreshold symptoms in 

predicting depression or anxiety may form a resource for targeting efficiently those 

who might benefit most from preventive measures. The present study aims to determine 

the predictive value of both factors, separately and in combination. It uses data from a 

large cohort study on depression and anxiety disorders in the Netherlands. We first 

report the 2-year occurrence rates for common depressive (major depressive disorder 

and dysthymia) and anxiety disorders (social phobia, panic disorder, agoraphobia, and 

generalized anxiety disorder). Subsequently, we examine the extent to which a h istory 

of a disorder, subthreshold symptoms, and a combination of the two determine the risk 

for the occurrence of depressive and anxiety disorders over a 2-year period. 

2. Methods 

2.1 . Procedure 

Data were derived from an 8-year longitudinal cohort study, the Netherlands Study of 

Depression and Anxiety (NESDA; Penninx et al., 2008). The study examines the aetiology 

and predictors of a long-term course of depression and anxiety disorders. Its rationale 

and methods have been described elsewhere (Penninx et al., 2008). Assessments 

consisted of 4 h face-to-face interviews with additional data col lection by means of 
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written questionnaires. The present study reports on data of baseline and 2-year 
fol low-up assessments. The general exclusion criteria of NESDA were the presence of a 
clinical diagnosis of major psychiatric disorders other than depressive or anxiety disorder 
(e.g. psychosis, bipolar disorder, severe addictive disorder), or lack of fluency in the 
Dutch language. In the present study focusing on the occurrence of depressive or 
anxiety disorder, participants who had experienced depressive or anxiety disorder in 
the 6 months before baseline were excluded from analyses. 

2.2 .  Participants 

To represent various settings and stages of psychopathology, NESDA recruited 
respondents from three different settings: the general population (n = 564), primary 
care (n = 1610), and mental health organizations (n = 807), resulting in a total of 2981 
respondents. Participants from the general population were selected from previous 
studies for their increased risk of depressive or anxiety disorder (participants with either 
a history of disorder or with a parent with a mood or anxiety disorder; Penninx et al., 
2008). Participants from primary care consisted of individuals who had screened positive 
as wel l as a random subset of screen-negative individuals in a two-step screening 
approach involving the written extended Kessler Psychological Distress Scale (EK-10; 
Danker et al., 2010) and a telephone screen using the Composite International Diagnostic 
Interview Short Form (CI DI-SF; Kessler et al., 1 998). The EK-10 included the 1 0-item Kessler 
Psychological Distress Scale (K-10; Kessler et al., 2002), extended with five anxiety 
questions, previously shown to yield higher sensitivity for depressive and anxiety 
disorders (Danker et al., 2010). A screen-positive score on the EK-10 was defined as a K-10 
score of ;::: 20 or a positive score on any of the added anxiety questions. A screen-posi
tive CIDI-SF was defined as a positive score on the depression sections (major depressive 
disorder or dysthymia) or the anxiety sections (social phobia, panic disorder, 
agoraphobia, or generalized anxiety d isorder). Mental healthcare patients were recruited 
when they were newly enrolled at participating mental health organization locations. 

Of the 2981 respondents in NESDA, 1 701 (57.1%) had had a depressive and/or an 
anxiety disorder within the last 6 months before baseline and were excluded in the 
present study. Of the remaining 1280 respondents, 1177 (92.0%) participated in the 
2-year fol low-up interview, of which 1167 (99.2%) completed the required questionnaires. 
Non-response was significantly associated with two of the covariates used in the 
present study, i.e., higher number of somatic il lnesses (p < 0.001 )  and fewer years of 
education (p = 0.001 ), but not with age and gender. Therefore, the sample analyzed in 
this study comprised 11 67 respondents from the general population (n = 380) and 
primary care (n = 787) and constitutes a mixture of individuals in remission, individuals 
at risk of developing a first episode, and individuals in neither of these categories. 
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2.3. Measures 

2.3. 1. Demographic and somatic health factors 
Age, gender, years of education and number of somatic conditions were included as 

basic socio-demographic and clinical determinants, as they are commonly related to 

depression and anxiety (Ansseau et al., 2008). Age, gender and years of education were 

assessed in the basel ine i nterview. As a general indicator of somatic health, we assessed 

the presence (yes/no) of 16 somatic conditions commonly assessed in Dutch epidemio

logical studies (e.g. Netherlands Mental Health Survey and Incidence Study [NEMESIS; 

Bijl and Ravelli, 2000] and Longitudinal Aging Study Amsterdam [LASA; Beekman et al., 

1997]) during the baseline interview: lung disease, heart conditions, diabetes, stroke, 

arthritis, cancer, hypertension, ulcers, intestinal disorders, liver disease, epilepsy, chronic 

fatigue syndrome, allergies, thyroid disease, head injuries and other injuries. 

2.3.2. Mental disorders 

History (yes/no) and occurrence (yes/no) of depressive (major depressive disorder, 

dysthymia) and anxiety disorders (social phobia, panic disorder, agoraphobia, and 

generalized anxiety disorder) were assessed using the depression and anxiety sections 

of the Composite International Diagnostic Interview (CIDI, lifetime version 2.1; WHO, 

1997). History of a disorder was defined as the occurrence of the disorder at any time 

during the individual's prior l ifespan ( but not within the last 6 months before basel ine; 

these individuals were excluded from analyses). Occurrence of a disorder was defined as 

the onset of the disorder anytime between the baseline and 2-year follow-up 

measurement. The overal l  median time elapsed between baseline and 2-year follow-up 

was 735 days, with an interquartile range of 724 to 756 days. 

2.3.3. Subthreshold mental disorders 

Subthreshold depression at basel i ne was assessed with the Inventory of Depressive 

Symptomatology-Self Report (IDS-SR
30

; Rush et al, 1986). The IDS-SR
30 

is a 30-item 

self-report questionnaire assessing the severity of depressive symptoms. The items are 

rated on a four-point Likert scale ranging from zero to three. The total score is obtained 

by summing 28 of the 30 items, with a total score ranging from O to 84, which can be 

categorized according to severity: 0-13, normal; 14-25, mild depression; 26-38, moderate 

depression; 39-48, severe depression and 49-84, very severe depression (Rush, 2008). 

High concurrent validity has been shown between the IDS-SR
30 

and the depression 

factor of the Symptom Check List-90 items, Revised (SCL-90-R; Corruble et al., 1999) and 

the Hamilton Rating Scale for Depression (HRSD; Rush et al ., 2005). Furthermore, high 

internal consistency was found for the IDS-SR
30 

overal l  (Corruble et al., 1999; Trivedi et al, 

2004), which was confirmed in our study (Cronbach's a =  .84) without participants with 

full-syndromal depressive disorder. Subthreshold depression was defined as a score of 

at least 14 on the IDS-SR
30

• This was based on our previous study about the clinical 
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relevance of subthreshold depression . We found that participants without depressive 

disorder but with a score of at least 14 (i .e . , at least mild depression) on the IDS-SR30 

experienced substantially more functional impairment than participants scoring within 

normal range (0-1 3). ROC analyses indicated that this cut-off identified 60% of the most 

dysfunctional participants without MDD or Dys, with a sensitivity of0.79 and a specificity 

of 0.84 (Karsten et al . ,  2010) .  

Subthreshold anxiety at baseline was assessed using the Beck Anxiety Inventory 

(BAI; Beck et al., 1988). The BAI is a 21-item self-report questionnaire developed to assess 

anxiety, with a focus on somatic symptoms . The items are rated on a four-point Likert 

scale ranging from zero (not at all) to three (severely: I could barely stand it). The total 

score ranges from O to 63 and is commonly categorized as follows: 0-9, normal or no 

anxiety; 10-18, mild to moderate anxiety; 19-29, moderate to severe anxiety; and 30-63, 

severe anxiety (Rush et al., 2008). As an i ndication of concurrent val idity, moderate to 

high correlation were found between the BAI and the SCL-90-R anxiety factor (Steer et 

al., 1993), and a moderate correlation between the BAI and the Hamilton Rating Scale for 

Anxiety (HRSA; Beck and Steer, 1991) . Furthermore, high internal consistency was found 

in several studies (Steer et al., 1993; Borden et al., 1991), and confirmed in our study 

(Cronbach's a =  . 86) without participants with full-syndromal anxiety disorders. Subthreshold 

anxiety was defined as a score of at least 11 on the BAI. In a recent study, we found that 

participants without anxiety disorders but with a BAI score of at least 1 1  ( i .e., at least m ild 

anxiety) experienced more functional impairment than participants with a BAI score 

within the normal anxiety range (0-9). The ROC analyses indicated that a cut-off score 

of 11 on the BAI identified the 36% most dysfunctional participants without social phobia, 

panic disorder, agoraphobia, and generalized anxiety disorder (Karsten et al., 2011) 

2.4. Statistical analyses 

First, we calculated the occurrence rates of depressive disorders, i.e., major depressive 

disorder or dysthymia, since the baseline interview. We differentiated between 

respondents with and without subthreshold depression at baseline, and respondents 

with and without a history of depressive disorder. Similarly, we calculated the occurrence 

rates of anxiety disorders, i.e. social phobia, panic disorder, agoraphobia, or generalized 

anxiety disorder, since the baseline interview, while differentiating between respondents 

with and without subthreshold anxiety at baseline on the one hand, and respondents 

with and without a history of anxiety on the other. 

Second, we used univariate and multiple logistic regression analyses to assess the 

extent to which subthreshold symptoms, history and combinations of both predicted 

the occurrence of depressive disorder, anxiety disorder over two years. To this end, we 

combined these two variables into a single variable divided into four categories (using 

three dummy variables): (a) without a history of disorder, without subthreshold symptoms, 

(b) with a history of disorder, without subthreshold symptoms, (c) without a history of 
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disorder, with subthreshold symptoms, (d) with a history of disorder, with subthreshold 
symptoms. Gender, age, years of education and n umber of somatic illnesses were also 
included in these analyses as basic sociodemographic and clinical predictors. 
The value of the full model as a predictor of occurrence was estimated using the 
concordance statistic (c-statistic, i.e. the area u nder the ROC curve). Concordance 
statistics between 0.7 and 0.8 are generally considered as acceptable, between 0.8 and 
0.9 as excellent (Hosmer and Lemeshow, 2000). 

3. Results 

3.1 .  Sample characteristics 

Sample characteristics at baseline are provided in Table 1 .  

Table 1 Sociodemographic and clinical characteristics at baseline ( N  = 1167). 

n % 

Male 399 34.2 

Subthreshold depression 369 3 1 .6 

Subthreshold anxiety 227 1 9.5 

No history of depressive or anxiety disorder 598 5 1 .2 

No history of depressive disorder 701 60. 1 

No history of anxiety d isorder 846 72.5 

History of major depressive disorder" 458 39.2 

H istory of dysthymia 1 1 0 9.4 

History of social phobia 1 24 1 0.6 

History of panic disorder 98 8.4 

History of agoraphobia 84 7.2 

History of general ized anxiety d isorder 1 30 1 1 . 1 

M SD 

Age 42.6 1 3.9 

Number of somatic conditions 1 .6 1 .3 

Years of education 1 2.8 3.2 

IDS-SR30 b 1 1 . 1  8.5 

BAie 5 .5 5.7 

• Some respondents have a history of more than one disorder 
b Inventory of Depressive Symptomatology-Self Report-30 
c Beck Anxiety Inventory 
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3.2. Occurrence of depressive and anxiety disorders 

Occurrence rates of depressive disorders (major depressive disorders or dysthymia) are 
shown in Table 2 and Fig. 1. Of the 369 respondents with baseline subthreshold depression, 
27.9% reported one or more depressive disorders since baseline, which is four times 
more than among the 798 respondents without subthreshold depressive disorder at 
baseline (7.1%). Of the 466 respondents with a prior history of depressive disorder, 23.0% 
had developed a depressive disorder by the time of the 2-year follow-up, an occurrence 
three times higher than among the 701 respondents without a prior history of depressive 
disorder (7.6%). 
Occurrence rates of anxiety disorders are shown in Table 3 and Figure 2. Of the 227 
respondents with baseline subthreshold anxiety, 25.6% reported one or more anxiety 
disorders since baseline, an occurrence over three times higher than among the 940 
respondents without subthreshold anxiety (7.6%). Of the 321 respondents with a prior 
history of anxiety disorder, 21.2% developed an anxiety disorder by the time of the 
2-year follow-up, almost three times more than among the 846 respondents without a 
prior history of anxiety disorder (7.2%). 

3.3. History and subthreshold disorder as predictors of the occurrence 

of depressive d isorders 

Odds ratios (ORs) and 95% confidence intervals for the occurrence of any depressive 
disorder in the 2 years following baseline are listed in Table 4. Univariate regression 
analyses show that the occurrence of any depressive disorder was predicted by the 
combination of a history of depression and subthreshold depression, a combination of 
a history of anxiety and subthreshold anxiety, a history of depressive or anxiety disorder 
alone and subthreshold depression or anxiety alone. Using multiple regression analysis, 
a history of anxiety and subthreshold anxiety on their own dropped below significance 
levels, and only the combination of a history of anxiety and subthreshold anxiety at 
baseline predicted the occurrence of depressive disorder. In contrast, a subthreshold 
depression alone, a history of depressive disorder alone, and the combination of the 
two remained predictors of the occurrence of depressive disorder. Note that the effect 
of history and subthreshold combined (OR = 10.00) can be characterized as additive 
relative to either effect on its own, as the expected value of an additive effect would 
correspond to the sum of _4.15 and 6.23 minus 1, which is roughly midway in the 
confidence interval of the estimated combined effect 5.49 - 18.20 (Darroch, 1997; Ormel 
et al., 2001). A higher number of somatic illnesses and fewer years of education also 
predicted the occurrence of depressive disorder in univariate analyses, but not in the 
multiple regression analysis. Older age predicted a lower occurrence of depression 
using multiple regression analysis. For predicting the occurrence of depressive disorder 
within 2 years, the c-statistic of the total model was 0.74, indicating a reasonable 
discriminative ability. 
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Table 2 Occurrence rates of depressive disorders between baseline and 2-year follow-up. 

n Any depressive Dysthymia, 
disorder, n (%) n (%) 

- -� ---�-- ---�-- � 
No subthreshold depressive disorder at baseline 798 57 (7.1 ) 6 (0.8) 

H istory of dysthymia 43 1 0  (23.3) 1 (2.3) 

History of major depressive d isorder 245 36 (1 4.7) 5 (2.0) 

History of dysthymia/major depressive disorder 549 21 (3.8) 1 (0.2) 

Subthreshold depression at baseline 369 1 03 (27.9) 1 2  (3.3) 

H i story of dysthymia 67 28 (41 .8) 6 (9.0) 

History of major depressive d isorder 2 1 3 70 (32.9) 8 (3.8) 

History of dysthymia/major depressive d isorder 1 52 32 (2 1 . 1 )  4 (2.6) 

Total 1 1 67 1 60 (1 3.7) 1 8  (1 .5) 

Note: Some respondents have a history of more than one disorder and some respondents develop more than one disorder in  2 years. 

� 

Major depressive 
disorder, n (%) 

55 (6.9) 

1 0  (23.3) 
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Figure 1 Occurrence of depressive disorder by history of depressive disorder and 
subthreshold depression at baseline. 
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Of the 160 individuals who developed a depressive disorder between baseline and 2-
year follow-up, 63 also developed a comorbid anxiety disorder. The multiple regression 
analysis was repeated excluding these 63 individuals. The combination of a history of 
anxiety disorder and subthreshold anxiety no longer predicted the occurrence of 
depressive disorder, leaving a combination of a history of depression and subthreshold 
depression (OR == 11.35; 95% IC 5.41 - 23.81), subthreshold depression alone (OR == 7.97; 
95% IC 3.68 - 17.24) and a history of depression (OR == 4.85; 95% IC 2.37 - 9.94) as predictors 
for the occurrence of depressive disorder. 

3.4. H istory and subthreshold disorder as predictors of the occurrence 

of anxiety disorders 

Both univariate and multiple regression analyses showed that the occurrence of anxiety 
disorders was best predicted by a combination of a history of anxiety disorder and 
subthreshold anxiety, closely followed by a combination of a prior history of depressive 
disorder and subthreshold depression (Table 4). Subthreshold anxiety alone, subthreshold 
depression alone, a history of anxiety disorder alone, and a history of depressive disorder 
alone all predicted the occurrence of anxiety disorder as well, although a history of 
depressive disorder dropped below significance in multiple regression analysis. Again, 
the effect of symptoms history and subthreshold combined can be characterized as 
additive relative to either effect on its own, as the expected values are within the 
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Table 3 Occurrence rates of anxiety disorders between baseline and 2-year fol low-up. 

n 

No subthreshold anxiety disorder at baseline 940 

History of social phobia 91 

History of panic disorder 65 

History of agoraphobia 54 

History of general ized anxiety d isorder 87 

No history of anxiety disorder 7 1 9  

Subthreshold anxiety at baseline 227 

History of socia l  phobia 33 

History of panic d isorder 33 

H istory of agoraphobia 30 

H istory of general ized anxiety disorder 43 

No history of anxiety d isorder 1 27 

Total 1 1 67 

Any anxiety 
disorder, 

n (%) --
71  (7.6) 

1 8  (1 9.8) 

6 (9.2) 

1 2  (22.2) 

1 5  (1 7.2) 

34 (4.7) 

58 (25.6) 

9 (27.3) 

1 3  (39.4) 

1 1  (36.7) 

1 2  (27.9) 

27 (21 .3) 

1 29 (1 1 .1 )  

Social 
phobia, 
n (%) 

31 (3.3) 

1 4 (1 5.4) 

2 (3.1 )  

5 (9.3) 

8 (9.2) 

1 2  ( 1 .7) 

25 (1 1 .0) 

6 (1 8.2) 

4 ( 1 2 1 )  

6 (20.0) 

4 (9.3) 

1 2  (9.4) 

56 (4.8) 

- -

Panic Agoraphobia, 
disorder, n (%) 

n (%) --
1 9 (2.0) 1 7  (1 .8) 

6 (6.6) 3 (3.3) 

2 (3. 1 )  2 (3. 1 )  

3 (5.6) 9 (1 6.7) 

5 (5.7) 4 (4.6) 

9 (1 .3) 5 (0.7) 

24 (1 0.6) 1 2  (5.3) 

3 (9. 1 ) 2 (6. 1 )  

6 (1 8.2) 6 (1 8.2) 

5 (1 6.7) 4 (1 3.3) 

6 (1 4.0) 2 (4.7) 

1 0  (7.9) 4 (3.1 ) 

43 (3.7) 29 (2.5) 

Note: Some respondents have a history of more than one d isorder and some respondents develop more than one disorder in  2 years. 

� 

Generalized 
anxiety 

disorder, n (%) 

22 (2.3) 

5 (5.5) 

1 (1 .5) 

2 (3.7) 

6 (6.9) 
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Figure 2 Occurrence of depressive d isorder by h istory of anxiety d isorder and 
subthreshold anxiety at basel i ne. 
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confidence i nterva ls for anxiety (2.22 - 7.85) as wel l  as depress ive disorder (2.1 8 - 7.59; 

Darroch, 1 997; Ormel et a l ., 2001) . To a sma l l  extent, fema le  gender a lso pred icted the 

occu rrence of anxiety disorder i n  the un iva riate ana lysis, but not in  the mu lt ip le 

regression ana lysis. For predicting the occurrence of anxiety d i sorder with in two years, 

the c-statistic of the total model was 0.72, i nd icat ing a reasonab le d iscrim i native ab i l ity. 

Of the 1 29 individua ls  who developed anxiety d isorder between base l ine and 2-year 

fol low-up, 63 developed a comorbid depressive disorder. To determ ine the pred ictors 

specifica l ly for anxiety d isorder, the mu ltiple regression ana lysis was repeated, excl ud ing 

these 63 ind ividuals .  A h istory of depressive disorder no longer s ign ificantly predicted 

the occu rrence of anxiety disorder. Otherwise resu lts remained very s im i l a r  to the prior 

ana lyses with the 63 partipants inc luded, i .e. combinations of h istory and subthreshold 

symptoms of either disorder, and subthreshold symptoms a lone of either d i sorder 

predicted the occu rrence of anxiety disorder, as d id a h istory of anxiety a lone. 

3.5. Post hoc analyses 

The finding that depression predicted the occurrence of anxiety d isorders led us to 

explore post hoc the predictive va lue of depression for the i nd ividua l  anxiety d isorders 

of social phobia, panic disorders, agoraphobia, and genera l ized anxiety d isorders. 

Mu lt iple regression ana lyses ind icated that depression predicted the occurrence of 

social phobia and general ized anxiety d isorder, but not panic d isorder or agoraphobia. 
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Table 4 Baseline predictors of depressive disorders and anxiety disorders: odds ratios (OR) and 95% confidence intervals (N = 1 167). 

Gender 

Age 

Years of education 

Number of somatic i l lnesses 

Depressive disorder 

History of depressive disorder 

Subthreshold depression 

History of depressive disorder and 
subthreshold depression 

Anxiety disorder 

History of anxiety disorder 

Subthreshold anxiety 

History of anxiety disorder and 
subthreshold anxiety 

Note: *p<.05, **p<.01, ***p<.001 .  

Depressive disorder 

Univariate 

1 . 1 3  (0.79 - 1 .61 )  

0.99 (0.98 - 1 .00) 

0.94 (0.90 - 0.99)* 

1 . 1 7  ( 1 .04 - 1 .3 1 )** 

4.25 (2.42 - 7.45)*** 

6.71 (3.74 - 1 2.04)*** 

1 2.23 (7.27 - 20.57)*** 

2.47 ( 1 .60 - 3.82)*** 

2.88 ( 1 .60 - 3.82)*** 

6.02 (3.69 - 9.83)*** 

Multiple regression 

0.85 (0.58 - 1 .25) 

0.98 (0.97 - 0.99)* 

0.98 (0.93 - 1 .04) 

1 .06 (0.93 - 1 .2 1 )  

4. 1 5  (2.32 - 7.44)*** 

6.23 (3.3 1 - 1 1 .7 4)*** 

1 0.00 (5.49 - 1 8.20)*** 

1 .38 (.86 - 2.22) 

1 .07 (0.60 - 1 .92) 

2.04 ( 1 . 1 5 - 3 .61 )* 

� 

Anxiety disorder 

Univariate 

1 .7 4 ( 1 . 1 4  - 2.65)* 

1 .00 (0.99 - 1 .0 1 )  

0.95 (0.89 - 1 .00) 

1 . 1 1  (0.98 - 1 .27) 

2.81 ( 1 .54 - 5 . 1 2)** 

5.68 (3. 1 2 - 1 0.33)*** 

8.54 (5.01 - 1 4.54)*** 

4.05 (2.47 - 6.64)*** 

5.44 (3. 1 5  - 9.40)*** 

9.05 (5.24 - 1 5.63)*** 

� Multiple regression 

1 .36 (0.87 - 2. 1 5) 

0.99 (0.98 - 1 .0 1 )  

0.99 (0.93 - 1 .06) 

1 .0 1  (0.87 - 1 . 1 7) 

2.02 ( 1 .07 - 3.79)* 

3.47 ( 1 .78 - 6.78)*** 

4.07 (2. 1 8 - 7.59)*** 

2.82 ( 1 .66 • 4.79)*** 

2.65 ( 1 .41  - 4.99)** 

4. 1 7 (2.22 - 7.85)*** 
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More specifically, social phobia was predicted by subthreshold depression alone (OR = 

3 .28; 95% IC 1.29 - 8.35), and by a combination of depressive disorder and subthreshold 

depression (OR = 2.98; 95% IC 1.23 - 7.20), whereas generalized anxiety disorder was 

predicted by a combination of depressive disorder and subthreshold depression (OR = 

14.07; 95% IC 3 . 67 - 53.91), followed by a history of depressive disorder alone (OR = 5.90; 

95% IC 1 .54 - 22.67) and subthreshold depression alone (OR = 6.05; 95% IC 1 .37 - 26.64). 

It should be noted however, as can be seen in Table 3, the occurrence rates in this study 

are rather low for any definite conclusions on the individual anxiety disorders. 

4. Discussion 

4.1 . Main findings 

In this study, we investigated whether a history of a depressive disorder or anxiety 

disorder and subthreshold symptoms were predictors for the occurrence of depressive 

or anxiety disorder over 2 years. Two conclusions follow from our findings. First, both a 

history and subthreshold symptoms of a given disorder independently predicted the 

occurrence of the disorder within 2 years, with a combination of the two carrying the 

highest, additive risk. Second, a history of depressive disorder and subthreshold 

depression signal led the occurrence of either depressive or anxiety disorder, whereas a 

history of anxiety disorder or subthreshold anxiety signalled the occurrence of anxiety 

only. 

The finding that depression predicted the occurrence of anxiety disorder, separately 

from depressive disorder, may be explained by the diverse nature of anxiety disorders .  

Although some are characterized by explicit fear, others are based on anxious worry. 

Post hoc exploration indicated that depression predicted generalized anxiety disorder 

and social phobia (but not panic disorder or agoraphobia). Thus, depression predicted 

those anxiety disorders that, like depression, emphasize worrying. 

Predictors directly related to disorder (history and subthreshold symptoms) were 

much stronger predictors for the occurrence of a disorder than sociodemographic 

factors such as gender or level of education. The fact that they did not predict the 

occurrence of depressive or anxiety disorders, not even in univariate analyses, may be 

explained by the way participants were recruited. Recruitment in NESDA was based 

mostly on the presence of (or risk of) depressive or anxiety disorder. Thus, the 2-year 

occurrence rates consisted more of recurrence than of first occurrence of depressive or 

anxiety disorder. While gender and social economic status are known predictors of first 

occurrence of disorder, they are not for recurrence (Burcusa and Iacono, 2007). 

Similarly, we found that 13.7% of our sample developed a depressive disorder and 

11 . 1% an anxiety disorder within 2 years, which is much higher than the 3-year occurrence 

rates in, for example, the Dutch general population study NEMESIS (4.7% and 3 . 7%, 
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respectively; De Graaf, 2004). Again this finding should be seen in light of recruitment in 
NESDA. About half the participants in the present sample had a prior history of psycho
pathology. When we narrowed our sample down to those without a prior history of 
depressive or anxiety disorder (n = 598), as in aforementioned study from NEMESIS, 6.7% 
developed a depressive disorder within 2 years, and 5.7% developed an anxiety disorder 
within 2 years, which is more in line with NEMESIS findings. 

4.2. Impl ications 

The findings of this study have implications for mental healthcare and research. We 
have shown that only two indicators - history and subthreshold symptoms - have an 
independent and reasonable discriminative ability (overall c-statistic 0.72 - 0.74) to 
predict who will suffer from depressive or anxiety disorder within a 2-year period. Being 
able to predict which individuals will develop a depressive disorder or an anxiety 
disorder may aid in directing preventive interventions to those most at risk. Preventive 
interventions have been shown as an effective strategy in reducing the occurrence of 
depressive and anxiety disorders, in a variety of settings (Munoz et al., 2010) lowering 
the burden of these high-impact and widespread disorders. In a recent review, Munoz 
et al. concluded that at least 22% and up to 50% of cases of major depressive disorder 
could be prevented each year. Studies on risk factors such as this one can improve the 
effectiveness of preventive intervention by pointing out who is most likely to benefit 
from the intervention. Future research may further narrow down the population most 
at risk. For example, Cuijpers et al. (2005) found that a family history of depressive 
disorder and chronic illnesses predicted the occurrence of MOD among those with 
subthreshold depression. 

Outside of the research context, the cooperation of participants in interventions is 
known to drop. This may be especially true for preventive interventions, when there are 
no symptoms that are discomforting or impairing. However, it is not a good reason to 
give up on prevention of depressive or anxiety disorder. Given the large numbers of 
people involved and the large impact these disorders have on the quality of life and 
functioning, even if only a relatively small percentage of those eligible are engaged, 
prevention would yield both considerable and worthwhile gains. Studies that can 
pinpoint those most at risk can improve adherence rates. Knowing with a certain degree 
of certainty that depressive or anxiety disorder is likely to be a reality in the near future 
may motivate those at risk. Keeping preventive interventions as non-intrusive as possible 
may also improve cooperation. Stepped-care models, ranging from (prolonged) 
monitoring, to self-help programs, to counselor-guided programs, and to medication, 
may decrease the burden of participating and improve adherence. 
On a conceptual level, the finding of this study, that a history of an episode of a disorder 
predicts the occurrence of a subsequent episode, indicates its recurrent nature. The 
finding that subthreshold disorder predicts the occurrence of a full-blown episode 
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supports the concept of a gradual onset or remission, as opposed to an 'all-or-nothing' 

occurrence. Our findings are therefore in line with a gradual shift in focus on dimensions 

of psychopathology, as opposed to categories, in DSM-5 (Andrews et al., 2008). 

4.3. Strengths and weaknesses 

The present study has both weaknesses and strengths. First, although the total sample 

was quite large, our focus on occurrence did not allow the exploration of interactions 

between subthreshold disorder, a history of disorder, and sociodemographic factors. 

Future studies may focus on this, as well as investigating additional tell-tale risk factors 

for the occurrence of depressive or anxiety disorders. Second, the sample size did not 

allow differentiation in the occurrence of the different depressive (major depressive 

disorder and dysthymia) and anxiety disorders (social phobia, panic disorder, 

agoraphobia and generalized anxiety disorder) or differentiation between different 

cohorts. A particular strength of this study is the prospective design, which enabled us 

to go beyond retrospectively collected or cross-sectional associations between risk 

factor and mental illness. 

4.4. Summary 

In conclusion, we found that a history of a disorder and subthreshold symptoms of this 

disorder both independently predicted the disorder's occurrence within 2 years, with 

the highest risk for individuals having both. While anxiety (subthreshold, in lifetime, or 

both) predicted the occurrence of an anxiety disorder only, depression (a history of, 

subthreshold, or both) predicted the occurrence of both depressive and anxiety 

(generalized anxiety disorder and social phobia) disorders. The ability to predict to a 

certain degree which individuals will develop a depressive or anxiety disorder in the 

near future may provide opportunities for preventive interventions for and monitoring 

of those most at risk. 
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Abstract 

Objective: Although persons with subthreshold depression or anxiety are known to be 

at risk for full-syndromal disorders, little is known about their functioning over time. In 

this study, we investigate functional impairment of persons with subthreshold 

depression or anxiety over time, compared to that of controls. Furthermore, we evaluate 

which illness, personal and environmental risk factors influence its course. 

Methods: Data come from the Netherlands Study of Depression and Anxiety (NESDA; 

N=1 266). Linear Mixed Models were used to identify predictors of functional impairment 

at baseline, 1-, and 2-year follow-up. Risk factors were evaluated in their overall effect on 

functioning and on change in functioning over time, and whether they differed for 

respondents with and without subthreshold depression or anxiety. 

Results: Functional impairment in subthreshold respondents improved over time, but 

remained much higher than in controls. Prior anxiety disorder, high neuroticism, low 

conscientiousness, more somatic conditions and more childhood trauma all predicted 

greater functional impairment. Older age predicted lower functioning only in subthreshold 

respondents while the effect of neuroticism was stronger in subthreshold respondents 

relative to controls. 

Conclusion: Functional impairment in subthreshold respondents improved over time, 

but remained elevated compared to that of controls. Given continuously elevated 

levels of impairment, preventive interventions should be focused on persons with 

subthreshold symptoms; in particular those with prior anxiety disorder, high neuroticism, 

low conscientiousness, somatic conditions, or childhood trauma. 
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1 .  Introduction 

Functional impairment is  part of the definition of mental disorders, as a benchmark to 
differentiate mental disorder from "normal problems of living" (American Psychiatric 
Association, 1994). As such, functional impairment may contribute to the identification 
of clinically relevant symptoms, as a description or count of symptoms alone cannot 
capture the impact of disease at an individual and societal level, much of which is 
person and context dependent (Prince et al., 2011). This holds true especially for 
subthreshold disorders, i.e. disorders not fulfilling the number of symptoms needed for 
a specific diagnosis, which are nonetheless associated with considerable functional 
impairment (Howland et al., 2008; Baumeister & Morar, 2008). It may thus be argued that 
not a clinical symptom threshold, but rather the associated functional impairment is the 
critical outcome variable that defines an illness. 

Specifically in persons with subthreshold depression and subthreshold anxiety 
substantial functional impairment has been reported (Cuijpers et al., 2004; Batelaan et 
al., 2007; Karsten et al., 2010; Karsten et al, 2011a). However, little is known about the 
course of functional impairment over time. Many studies have shown the clinical 
relevance of su bth reshold depression and anxiety as risk factors for future fu 1 1-syndroma I 
depressive and anxiety disorders (Cuijpers & Smit, 2004; Shankman et al., 2009; Karsten 
et al., 2011 b). But, in order to evaluate the future clinical relevance of subthreshold 
disorder, it is important to not only focus on the course of symptoms, but also on the 
course of associated functional impairment. 

Beyond symptoms of depression or anxiety, several additional factors may influence 
the level of functional impairment. The World Health Organization (WHO) states in its 
International Classification of Functioning, Disability, and Health (ICF; WHO, 2002) that 
disability, a term closely related to functional impairment as specified in DSM-IV, is the 
result of an "interaction between an individual (with a health condition) and that 
individual's contextual factors (personal and environmental factors)." Personal factors 
are features of the individual that are not part of a health condition or state - including 
for example gender, lifestyle, and psychological characteristics. Environmental factors 
comprise the physical, social and attitudinal environment in which people live, and 
which are external to the individual. They include for example support networks from 
family and friends (ICF; WHO, 2002). The combination of illness, personal and 
environmental factors will determine who will be most impaired, now, but even more 
important, in the near future. Identification of these factors may aid in directing selective 
prevention or intervention to those most at risk. 

Based on the ICF model, Verboom et al. (2011) selected several illness, personal, and 
environmental factors to explain heterogeneity in functioning among persons with 
full-syndromal major depressive disorder. They found that although the amount of 
impairment was best explained by illness factors, personal factors, e.g. personality traits, 
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and environmental factors, e.g. household income, also explained impairment. However, 

this study was conducted among persons with full-syndromal depressive disorder. 

Among persons with subthreshold depression or subthreshold anxiety, when illness 

severity is milder, personal and environmental factors may play a different part. 

In this study, our aim is threefold. First, we will describe the course of functional 

impairment of persons with subthreshold depression or subthreshold anxiety, compared to 

that of controls. Functional impairment in this study is defined as disability conceptualized 

by the ICF, encompassing body functions and structures, and activities and participation. 

By comparing persons with subthreshold symptoms to controls without subthreshold 

symptoms, we will be able to assess whether their differences in levels of functioning 

coincide or drift apart over time, or alternatively remain stable or even drift apart . 

Second, we aim to identify illness, personal, and environmental factors that predict 

the course of functional impairment over time. Illness, personal and environmental 

factors included in this study are based on factors put forward by Verboom et al. (2011), 

based on the ICF. 

Third, we will determine if illness, personal, and environmental factors associated with 

functional impairment or its course over time are different for persons with subthreshold 

depression or subthreshold anxiety than for controls. Different factors may be of 

importance in these groups, as personal and environmental needs for optimal functioning 

may change after the onset of subthreshold depression or subthreshold anxiety. 

2.  Materia ls and methods 

2.1 Study Sample 

Data were derived from an ongoing longitudinal cohort study, the Netherlands Study of 

Depression and Anxiety (NESDA; Penninx et al., 2008). The study examines the etiology, 

course and consequences of depressive disorders, i .e. major depressive disorder (MDD) 

and dysthymia (Dys), and of anxiety disorders, i .e. social phobia (SP), panic disorder (PD), 

agoraphobia (AGO), and generalized anxiety disorder (GAD). A total of 2981 persons 

aged 18 through 65 years were included, consisting of persons with a current depressive 

and/or anxiety disorder, persons with subthreshold symptoms, and controls. Recruitment 

took place in community, primary care, and secondary care. Exclusion criteria were (1) a 

primary clinical diagnosis of a psychiatric disorder not subject of NESDA: psychotic 

disorder, obsessive compulsive disorder, bipolar disorder, or severe addiction disorder, 

and (2) not being fluent in Dutch. The study protocol was approved centrally by the 

Ethical Review Board of the VU University Medical Center and subsequently by local 

review boards of each participating center. After full verbal and written information 

about the study, written informed consent was obtained from all participants. The 

study was conducted in accordance with the Declaration of Helsinki. 
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The present study on functional impairment in respondents without full-syndromal 
depressive or anxiety disorder is based on data of baseline, 1-year, and 2-year follow-up 
assessments. Of the 2981 respondents, 1701 (57.1%) had had a full-syndromal depressive 
and/or anxiety disorder within the last six months before baseline, as measured by the 
Composite Interview Diagnostic Instrument (CIDI, version 2.1), and were excluded from 
this study. Of the remaining 1280 respondents, functional impairment data of at least 
one assessment (baseline, 1-year follow-up, 2-year follow-up) and data needed to assess 
baseline subthreshold depression and subthreshold anxiety were available for 1266 
(98.9%). Of the 1266 eligible respondents without full-syndromal depressive or anxiety 
disorder, 437 (34.5%) met the cut-off scores for subthreshold depression or subthreshold 
anxiety (see below) and were included as subthreshold respondents. The remaining 829 
(65.5%) respondents did not reach the cut-off scores for subthreshold depression or 
subthreshold anxiety and were included as controls .. Of the subthreshold respondents, 
254 (58.1%) had experienced a prior depressive and 183 (41.9) a prior anxiety disorder. Of 
the controls, 254 (30.6%) had experienced a prior depressive and 161 (19.4%) a prior 
anxiety disorder. There were no differences between subthreshold respondents and 
controls in terms of non-response or attrition at baseline or 1-year follow-up, but at 
2-year follow-up subthreshold respondents were more likely to not complete the 
requested questionnaires or to have dropped out from the study, compared to controls 
(respectively 14.6% and 9.7%; x2 (1)=7.08, p=.009). 

2.2 Defin ition of subthreshold depression and subthrehold anxiety 

As described in a previous paper (Karsten et al., 2010), subthreshold depression was 
defined as a score of at least 14 on the Inventory of Depressive Symptomatology-Self 
Report (IDS-SR30; Rush et al., 1986), in the absence of full-syndromal depressive disorder. 
We found that these participants experienced substantially more functional impairment 
than participants scoring within normal range (0 - 13). Subthreshold anxiety was defined 
as a score of at least 11 on the Beck Anxiety Inventory (BAI; Beck, Epstein, Brown & Steer, 
1988), in the absence of full-syndromal anxiety disorder (Karsten et al., 201 l a). These 
participants experienced more functional impairment than participants with a BAI 
score within the normal anxiety range (0 - 9). Applying these criteria resulted in 225 
respondents with pure subthreshold depression, 26 respondents with pure subthreshold 
anxiety, and 186 respondents with both. Due to the large overlap of subthreshold 
anxiety with subthreshold depression in our data, data were analysed as a single group 
with subthreshold depression/anxiety. 

2.3 Outcome measure 

Functional impairment. Functional impairment was assessed using the World Health 
Organization Disability Assessment Schedule II (WHODAS II; WHO, 2000). The WHODAS 
II is based on the ICF framework and assesses the limitations in activities and restrictions 
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in participation experienced by an individual, independently from a medical diagnosis, 
either somatic of psychiatric. Specifically, the 36 items of the WHODAS II evaluate the 
functioning of the individual on six subscales: (1 ) communication and understanding, 
(2) getting around, (3) self care, (4) getting along with people, (5) household or work 
activities, and (6) participation in society. A 5-point rating scale is used, the respondents 
rate the level of difficulty experienced within each domain as none, mild, moderate, 
severe, or extreme. Standardized total scores range from O to 100. Higher scores on the 
standardized WHODAS II indicate higher levels of impairment. 

2.4 Predictors 

Illness factors. Subthreshold status as defined above was assessed using the IDS-SR30 and 
the BAI. A history of depressive or anxiety disorder was defined as the occurrence of the 
disorder at any time during the individual's prior lifespan, but not within the last six 
months before baseline. 

Personal factors. Age, gender, and years of education were assessed in the baseline 
interview. Personality was assessed using the NEO-five factor inventory (NEO-FFI), a 
60-item personality questionnaire measuring five personality domains: neuroticism, 
extraversion, agreeableness, conscientiousness, and openness to experience (Mccrae & 
Costa, 1996). As a general indicator of somatic health, we used a total sum of sixteen 
somatic conditions commonly assessed in Dutch epidemiological studies (e.g. 
Netherlands Mental Health Survey and Incidence Study [NEMESIS; Bijl & Ravelli, 2000]) 
during the baseline interview, such as heart conditions, diabetes, and cancer. Physical 
activity was assessed using the International Physical Activity Questionnaire (Craig et al., 
2003) based on the resting metabolic rate multiplied by minutes of physical activity per 
week. First degree family history of depressive and anxiety disorders (yes/no) was 
derived from the family tree inventory (Fyer & Weissman, 1999). 

Environmental factors. Childhood trauma was assessed using the childhood trauma 
interview (De Graaf et al., 2002). A cumulative index (childhood trauma index) was 
calculated as the sum of experienced number and frequency of childhood trauma, 
consisting of emotional neglect, psychological and physical abuse, and sexual abuse in 
the respondent's first sixteen years of life. Adverse life events were assessed as a sum of 
twelve possible events as measured by the List ofThreatening Experiences (LTE; Brug ha et 
al., 1985). The presence of a partner and up to two significant friends was assessed using 
the Close Person Inventory (CPI; Stansfeld & Marmot, 1992). Social network size was 
assessed by the total number of important relatives, friends, and others with whom the 
respondents had regular contact. Participants with a paid job of eight or more hours per 
week were considered to be employed, while participants with less hours per week or 
without a job were considered unemployed. Household income was assessed with 24 
categories, from less than € 500,- a month up to € 5000,- a month. The respondent was 
allocated the mean of the applicable income category to create a continuous variable. 
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2.5 Statistical analyses 

Linear Mixed Models (LMM) were used to assess the association of illness, personal, and 
environmental factors with functional impairment, as it allows for correlated 
observations over time and missing values on different measurement occasions (West, 
2009; Shek & Ma, 2011). All predictors were entered in the models as fixed factors. An 
unstructured covariance structure was used and estimates were based on Maximum 
Likelihood. The dependent variable was the level of functional impairment at baseline, 
1-year follow-up and 2-year follow-up. 

First, we assessed the level of functional impairment of subthreshold respondents 
and its course over two years, compared to that of controls. Second, we assessed the 
influence of illness, personal, and environmental factors on current and future functional 
impairment. As a first step, we assessed all predictors individually in univariate analyses. 
To assess the overall effect, the effect on change over time, and a possible differentia
tion between subthreshold and controls, we started with a full model for each predictor, 
including three-way interactions (predictor*time*group), the three two-way interactions 
(predictor*time, predictor*group, group*time), and the three main effects (predictor, 
time, group). If a three-way interaction had no effect on functioning (p>.10), it was 
removed from the model. Next, if no two-way interactions (p>.10) had an effect on 
functioning, they were removed from the model. As a second step, we proceeded to 
multiple LMM to test whether found univariate associations would hold when corrected 
for other relevant predictors. We selected all main effects of the predictors, two-way 
interactions, and three-way interactions with a value of p::;;.10 in univariate analyses and 
examined these simultaneously in multiple LMM analyses. 

3. Results 

3.1 Course of functional impairment 

Sample characteristics are listed in Table 1. Functional impairment at baseline was 
significantly correlated with functional impairment at 1-year (r=.50; p<.001) and 2-year 
(r=.47; p<.001) follow-up for subthreshold respondents. The same was true for controls 
at 1-year (r=.62; p<.001) and 2-year (r=.56; p<.001) follow-up, indicating substantial 
stability in functioning across time. 

As illustrated in Figure 1, subthreshold respondents were more impaired than controls 
at baseline (F( l ,1254)=567.00, p<.001, rJ2=.31), 1-year follow-up (F(l ,1098)=319.89, p<.001 
rJ2=.23), and 2-year follow-up (F(l ,1120)=279.82, p<.001, rf=.20). This finding was 
consistent for all subscales (Table 2). Subthreshold respondents were most impaired in 
household or work activities and least impaired in self care over all three time points. 
Even when corrected for a history of depressive or anxiety disorder, subthreshold 
respondents remained more functionally impaired at baseline (F(l ,1253)=477.65, p<.001, 
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Table 1 Sample characteristics. 

Characteristics Subthreshold Control 
(n=437) (n=829) 

I l lness factors baseline 

IDS-SR
30 

Mean (SD) 2 1 .0 (7.0) 6.2 (3.7) 

BAI Mean (SD) 1 0.9 (6.5) 2.7 (2.7) 

H istory of depressive disorder N (%) 254 (58. 1 ) 254 (30.6) 

History of anxiety disorder N (%) 1 83 (41 .9) 1 6 1 ( 1 9.4) 

Personal factors baseline 

Age Mean (SD) 44.2 ( 1 3.3) 42.0 ( 1 4.2) 

Female N (%) 309 (70.7) 522 (63.0) 

Years of education Mean (SD) 1 1 .9 (3.2) 1 3. 1  (3. 1 )  

Personality 

Neuroticism Mean (SD) 36.3 (6.8) 26.4 (6.3) 

Extraversion Mean (SD) 37.3 (6. 1 ) 42.1 (6. 1 )  

Conscientiousness Mean (SD) 41 .8 (5.5) 45.2 (5.2) 

Agreeableness Mean (SD) 43.3 (4.9) 45.8 (4.6) 

Openness Mean (SD) 38.3 (5.9) 38.5 (5.7) 

Number of somatic conditions N (%) 1 . 1 ( 1 .2) .6 (.9) 

Physical activity (x 1 00 minutes/week) Mean (SD) 37.9 (3 1 .2) 38.9 (30.5) 

Family history of depressive disorder N (%) 345 (78.9) 593 (7 1 .5) 

Family history of anxiety d isorder N (%) 3 1 3  (71 .6) 522 (63.0) 

Environmental factors baseline 

Chi ldhood trauma index Mean (SD) .9 ( 1 . 1 ) .5 (.8) 

Number of adverse life events Mean (SD) .6 (.9) .5 (.8) 

Social network size Mean (SD) 2.7 ( 1 . 1 ) 3.2 (1 .2) 

Partner present N (%) 3 1 2  (71 .4) 620 (74.7) 

Friend(s) present N (%) 328 (75. 1 )  674 (8 1 .3) 

Household income (x 1 ,000 euro) Mean (SD) 2.2 ( 1 . 1 )  2.5 ( 1 . 1 )  

Unemployed N (%) 1 20 (27.5) 1 7 1 (20.6) 
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Figure 1 Functional impairment over time in subthreshold respondents and 
controls. 
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172=.28 and F(l ,1253)=484.56, p<.001, 172=.28, respectively), 1-year follow-up (F(l ,1097)= 
255.80, p<.001, 172=.19 and F(l , 1097)=255.56, p<.001, 172=.19, respectively), and 2-year 
follow-up (F( l ,l l l9)=223.18, p<.001, 172=.19 and F(l,l l l9)=234.94, p<.001, 172=.17, respectively) 
than controls. The functioning of subthreshold respondents was improved significantly 
at 2-year follow-up compared to baseline (t(371)=6.34, p<.001, 172=0.10), while the 
functioning of controls was not (t(739)=1.71, p=0.09, 172=.004). In summary, functional 
impairment of subthreshold respondents declined more rapidly over time compared to 
that of controls (B=-1.77, SE=.32, p<.001), but remained higher at all three time points. 

3.2 Predicting functional impairment: univariate LMM analyses 

The results of univariate LMM analyses (Table 3) indicated a substantial number of 
factors associated with higher levels of functional impairment overall in both 
subthreshold respondents and controls. That is, a history of depressive or of anxiety 
disorder, lower levels of extraversion, conscientiousness, and agreeableness, a higher 
number of somatic conditions, a family history of depressive or of anxiety disorder, a 
higher number of traumatic events in childhood, and lower household income were 
each associated with higher levels of functional impairment, regardless of subthreshold 
status or time. High levels of neuroticism and a small social network were also associated 
with higher levels of functional impairment in both subthreshold respondents and 
controls, with the interactions with subthreshold status showing that these effects were 
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Table 2 WHODAS II over time for subthreshold (n=437) and controls (n=829). 
l,� 

Baseline 1 -year follow-up 2-year follow-up 

Subthreshold Control Subthreshold Control Subthreshold Control 
M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) 

WHODAS II total score 23.1 ( 1 3.3) 8.2 (8.7)*** 20.6 ( 1 3.5) 8.4 (8.9)*** 1 8.6 (1 3.7) 7.4 (8.7)*** 

1 .  Communication and understanding 1 8.6 ( 1 3.6) 6.5 (9.0)*** 1 8.9 (1 3.7) 7.4 (9. 1 )*** 1 5.8 (1 4.0) 6.0 (9. 1  )*** 

2. Getting a round 1 2.6 ( 1 5.9) 4.0 (1 0.0)*** 1 1 .4 (1 5 .6) 4. 1 (9.4)*** 1 1 .2 ( 1 5 .8) 3.8 (9. 1 )*** 

3. Self care 6.1 ( 1 0. 1 )  1 .7 (6.0)*** 4.9 (9. 1 )  1 . 1 (3.8)*** 4.5 (9.3) 1 .4 (4.3)*** 

4. Getting along with people 1 7.2 (1 3. 1 ) 7.0 (9.4)*** 1 7.3 ( 1 3.4) 8.4 (9.9)*** 1 5.2 ( 1 3.5) 6.5 (9.4)*** 

Sa. Household activities 23.0 ( 1 6.8) 9.1 (1 2.6)*** 1 7.7 ( 1 7.5) 7.7 (1 2.1 )*** 1 8.2 ( 1 7.2) 7.6 (1 1 .5)*** 

S b. Work activities 23.0 ( 1 7.0) 8.6 (1 2.5)*** 1 8.7 ( 1 6.8) 8.8 ( 1 2.9)*** 1 7.8 (1 7.9) 8.2 (1 2.4)*** 

6. Participation in society 1 7.9 ( 1 3 . 1 ) 5.7 (7.6)*** 1 5.3 ( 1 2.8) 5.7 (8.5)*** 1 4.1 ( 1 3.2) 5.1 (7.7)*** 

Note ***p<.001 comparison subthreshold and controls 
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more pronounced in subthreshold respondents. Older age was associated with higher 
levels of functional impairment only in subthreshold respondents (i.e. no main effect). 

In addition to factors associated with severity of functional impairment overall, the 
following personal and environmental factors were univariately associated with change 
in functional impairment over the course of two years. The interaction of subthreshold 
disorder and time confirmed our earlier finding that functional impairment in sub
threshold respondents decreased at a faster rate than in controls. Although lower 
levels of conscientiousness at baseline were associated with greater functional impairment 
overall, functional impairment of both subthreshold respondents and controls with low 
conscientiousness decreased more rapidly over time. Likewise, higher numbers of 
adverse life events, not having a partner and lower household income predicted a more 
rapid decrease in functional impairment in subthreshold respondents. 

3.3 Predicting functional impairment: multiple LMM analyses 

Predictors with a significance value of p�.10 in univariate analyses were included in 
multiple LMM analyses (Table 4). Corrected for other predictors, subthreshold depression/ 
anxiety was no longer associated with functional impairment, indicating that the higher 
level of functional impairment is explained by personal and environmental factors. A 
history of anxiety disorder, lower levels of conscientiousness, a higher number of 
somatic conditions, and a higher number of traumatic events in childhood predicted 
higher levels of functional impairment overall, regardless of subthreshold status or time 
since baseline. Higher levels of neuroticism were also associated with higher levels of 
functional impairment in both subthreshold and controls, with the interaction with 
subthreshold status showing that this effect was more pronounced in subthreshold 
respondents. High neuroticism was more strongly associated with greater functional 
impairment in subthreshold respondents than in controls. Older age was only associated 
with higher levels of functional impairment overall in subthreshold respondents. The 
interaction of subthreshold disorder and time was no longer significant, suggesting that 
the differential course of subthreshold respondents over time was explained by the 
addition of other illness, personal and environmental factors in the model. Two factors 
were associated with change in functional impairment in multiple LMM analyses. In 
addition to being associated with higher levels of functional impairment overall, lower 
levels of conscientiousness were also associated with a more rapid decrease in functional 
impairment over time, in both subthreshold and controls. Not having a partner was also 
associated with a more rapid decrease in functional impairment over time, but only in 
subthreshold respondents. 
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Table 3 Univariate predictors of functional impairment over two years time (N=1266). 

Overall effect Overall effect Overall effect 
Predictor Subthreshold Time 

Estimate SE Estimate SE Estimate SE 

Time (baseline, 1 -year, 2-year) 

Time -.35§ . 1 9  1 4.59*** .6 1 N/A N/A 

Illness factors baseline 

Subthreshold disorder 1 4.59*** .61 N/A N/A -.35§ . 1 9  

H istory of depressive disorder 3. 1 6*** .54 1 3.7 1  *** .62 -.35§ . 1 9 

H istory of anxiety disorder 4.09*** .59 1 3.65*** .61 -.35§ . 1 9 

Personal factors baseline 

Age -.01 .02 9.41 *** 1 .83 -.35 .58 

Female gender .65 .54 1 4.54*** .6 1 -.35§ . 1 9  

Years of education -.09 .08 1 4.48*** .61 -.35§ . 1 9  

Personality 

Neuroticism .41 *** .05 1 .4 2.92 -.85 .80 

Extraversion -.36*** .04 1 2.87*** .63 -.35§ . 1 9  

Conscientiousness -.52*** .05 1 2.86*** .6 1 -2.99* 1 .28 

Agreeableness -.24*** .05 1 3.98*** .62 -.35§ . 1 9 

Openness .01 .04 1 4.59*** .61 -.35§ . 1 9 

N umber of somatic conditions 1 .8 1 *** .26 1 3.7 1 *** .6 1 -.34§ . 1 9  

Physical activity (x 1 00 minutes/week) -.0 1 .0 1 1 4.57*** .6 1 -.35§ . 1 9  

Fami ly history of depressive disorder 1 .28* .59 1 4.49*** .6 1 -.35§ . 1 9 

Fami ly h istory of anxiety disorder 1 . 1 6* .55 1 4.49*** .61 -.35§ . 1 9  

Environmental factors baseline 

Childhood trauma index 1 .93*** .27 1 3.64*** .6 1 -.34§ . 1 8  

Number of adverse l ife events .54 .46 1 4.58*** .72 -.40§ .22 

Social network size -.73** .26 1 7.62*** 1 .46 -.34§ . 1 9  

Partner present .05 .82 1 4.0 1 *** .7 1  -.49* .2 1 

Friend(s) present -.03 .64 1 4.59*** .61 -.35§ . 1 9  

Household income -.73* .3 1 1 6.38*** 1 .41 -.25 .44 

Unemployed .81 .61 1 4.53*** .6 1 -.39 . 1 9  

Note NIA not appl icable; - p>.10 and n o  higher order interaction, therefore not included in the model;Sp<.1 0; 

* p<.05; **p<.01; ***p<.001 . 
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Predictor Predictor Subthreshold Predictor 
*Subthreshold *lime *lime *Subthreshold 

*lime 

Estimate SE Estimate SE Estimate SE Estimate SE 

- 1 .77*** .32 N/A N/A N/A N/A N/A N/A 

N/A N/A - 1 .77*** .32 N/A N/A N/A N/A 

-1 .78*** .32 

- 1 .77*** .32 

. 1 2** .04 -1 .77*** .32 

- 1 .77*** .32 

- 1 .77*** .32 

.25** .09 .02 .03 1 .32 1 .64 -.09§ .05 

- 1 .77*** .32 

.06* .03 -1 .58*** .33 

- 1 .75 .32 

- 1 .77*** .32 

- 1 .77*** .32 

- 1 .76*** .32 

- 1 .77*** .32 

-1 .77*** .32 

- 1 .78*** .32 

-.09 .72 . 1 1 .24 -1 .30** .38 -.83* .39 

- 1 .23** .46 - 1 .76*** .32 

2.03 1 .36 .57 .42 - 1 .05** .37 -2.52*** .71 

-1 .77*** .32 

-.90 .56 -.04 . 1 6  -3 . 1  0*** .75 .60* .29 

- 1 .77*** .32 
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Table 4 Multivariate predictors of functional impairment over two years time (N=1266). 

Overall *Subthreshold *Time *Time *Subthreshold 

Estimate SE Estimate SE Estimate SE Estimate SE 

Intercept 2 1 .44*** 4.48 

Time {baseline, 1 -year, 2-year) 

Time -4.35* 1 .89 1 .52 1 .94 

Illness factors baseline 

Subthreshold disorder -4.57 4. 1 6  1 .52 1 .94 

History of depressive disorder .63 .52 

History of anxiety disorder 1 .85** .56 

Personal factors baseline 

Age -.03 .02 . 1 2** .04 

Personality 

Neuroticism .22*** .06 .3 1 ** .08 .04 .03 -.08 .05 

Extraversion -.06 .05 

Conscientiousness -.30*** .05 .06* .03 

Agreeableness -.05 .05 

Number of somatic conditions 1 .8 1 *** .25 

Family history of depressive disorder .08 .58 

Family history of anxiety disorder . 1 8 .53 

Environmental factors baseline 

Childhood trauma index .91 *** .26 

Number of adverse l ife events .23 .42 .05 .66 .07 .24 -.59 .39 

Social network size -.09 .24 -.79 .42 

Partner present -.67 .78 2. 1 8  1 .30 .59 .46 -2.1 7** .76 

Household income -.36 .3 1 -.56 .54 .05 . 1 8 . 1 8  .32 

Note: Only main effects and interactions p<.10 in univariate analyses (Table 2) were incl uded in multiple analyses; * p<.05; **p<.01; ***p<.001 . 
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4. Discussion 

Our results show that subthreshold respondents, although their functional impairment 

declined over time, were more functionally impaired at all three time points compared 

to controls. Subthreshold respondents were especially impaired in their work and 

household roles. Functional impairment of controls did not change significantly over 

time, indicating a floor effect representing stable, healthy functioning. Illness, personal 

and environmental factors predicting functional impairment were similar for subthreshold 

respondents and controls. Most factors exerted a stable unfavorable effect. A history of 

anxiety disorder, higher levels of neuroticism, lower levels of conscientiousness, a higher 

number of traumatic events in childhood, and a higher number of somatic conditions 

all predicted worse functioning. Older age predicted worse functioning in subthreshold 

respondents only. 

In addition to a stable effect, lower levels of conscientiousness were associated 

with greater improvement in functioning over time, as was not having a partner in 

subthreshold respondents. Lower conscientiousness and not having a partner were 

both associated with higher levels of functional impairment at baseline. It is therefore 

likely that these effects over time are state effects, with the resulting counterintuitive 

direction of the time*predictor effects reflecting the improvement in functioning of our 

group as a whole, in particular the subthreshold group, resulting from a subsiding in 

symptoms. Although subthreshold depression is a known risk factor for full-syndromal 

depressive disorder, the majority of people with subthreshold depression has been 

found to remit between one to sixyears, 46.0 to 71 .4% (Hermens et al., 2004). Subthreshold 

respondents were likely at their worst time when recruited at baseline, so it can be expected 

that their overall functioning improves over time, regressing towards the healthy mean. 

However, it  is noteworthy that after two years, their functional impairment compared to 

that of controls was sti l l  considerable. 

Our finding that respondents with subthreshold depression/anxiety were most 

impaired in their household and work roles is in line with earlier work on persons with 

full-syndromal major depressive and anxiety disorders. Both major depressive disorder 

and anxiety disorders are associated with work impairment ( Kessler and Frank, 1997; 

Kessler et al., 1999; Kessler et al., 2001; Wittchen, 2002), even on a subthreshold level (Rai 

et al., 2010). Possibly household and work activities are the most demanding aspects of 

daily functioning, requiring multiple hours a day, and are therefore the first to slip when 

health issues occur. Interventions focusing on work engagement may benefit work 

functioning, which may in turn even prevent symptoms of depression and anxiety in 

the future (lnnstrand et al., 2012). 

Our study identified two personality traits that predicted a stable course of lower 

functioning both in subthreshold respondents and controls: high neuroticism and low 

conscientiousness. Neuroticism has often been found to predict depression and anxiety 
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(Krueger, 1999; Orme! et al., 2004). Furthermore, neuroticism has been shown to predict 

the level of functional impairment in a sample with major depressive disorder 

(Rhebergen et al., 2009). Even in the absence of full-syndromal depressive or anxiety 

disorders, neuroticism in this study seems to reflect a common risk factor for both 

disorder and functional impairment, particularly visible in individuals that already show 

symptoms on subthreshold level. In addition, low conscientiousness predicted greater 

functional impairment over a prolonged period of time in both persons with 

subthreshold disorder and controls. This finding is in line with Verboom et al. (2011), who 

found that low conscientiousness was associated with greater functional impairment in 

full-syndromal major depressive disorder. High levels of conscientiousness have been 

found to predict active coping strategies (Conor-Smith & Flachsbart, 2007), health 

related behavior, and beneficial social environmental factors, such as higher socio

economic status (Roberts et al., 2005), all of which may boost functioning in daily life. 

Our finding that childhood trauma is associated with functional impairment is in line 

with previous findings that childhood trauma is associated with poorer functioning in 

various life domains in patients with social anxiety disorder (Simon et al., 2009) and 

severe mental illness (Davidson et al., 2009). The association of somatic illness with 

functional impairment is also well documented in the general population (Murray & 

Lopez, 1997; Sprangers et al., 2000; Kessler et al . ,  2001), and in the presence of depressive 

or anxiety disorders (Buist-Bouwman et al., 2005). Our results add to the existing 

literature showing that somatic conditions predict impairment over a prolonged period 

of time, in both persons with and without subthreshold depression or anxiety. That 

older age was associated with functional impairment in subthreshold respondents 

could be due to an additive effect of both age and subthreshold symptoms. As a person 

gets older, it becomes more difficult to maintain the same level of functioning, such as 

getting around, self care, and participation in society. This task may become more 

difficult when recourses are already taxed by depressive or anxiety symptoms. 

This study has several strengths. A particular strength of this study is the prospective 

design, which enabled us to go beyond retrospective or cross-sectional associations, 

and predict the course of functional impairment. Also, this study included a large 

sample of subthreshold respondents and controls, enabling us to study multiple 

predictors. Furthermore, using LMM analyses, all available information was used, even 

from respondents with partly missing data. This study has an important weakness as 

well. We found little evidence for variables predicting deterioration of functional 

impairment over two years, although our sample was representative and sufficiently 

large. This finding is likely due to the overall improvement in functioning over time on 

group level. As argued, the literature suggests that the majority of subthreshold cases 

tend to develop towards being healthy again (Hermens et al., 2004). Still, even if no 

deterioration is apparent, it would be interesting to observe factors associated with a 

slower recovery in functioning. For example, although not found in the present sample 
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with subthreshold symptoms, Verboom et al. (2012) found that among persons recovering 

from full-syndromal major depressive disorder, higher age was associated with a slower 

recovery in functioning over time. 

In conclusion, we found that respondents with subthreshold depression or subthreshold 

anxiety remain functionally impaired over the course of two years, compared to controls. 

Predictors of functional impairment were similar for persons with and without subthreshold 

depression/anxiety, showing their general relevance. Preventive interventions should 

be focused on persons with subthreshold symptoms, especially with a history of anxiety 

disorder, somatic conditions, childhood trauma, older age, high levels of neuroticism, or 

low levels of conscientiousness, as they are likely to be the most burdened by their 

symptoms. 
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Abstract 

Background: Neuroticism and extraversion are affected by depressive disorder state. 

Less is known about depressive state effects on conscientiousness, agreeableness and 

openness. Furthermore, state effects of anxiety disorders on personality have been far 

less studied than those of depressive disorder. Here, we aim to determine the extent of 

change in all five personality traits associated with the occurrence of or recovery from 

depressive and anxiety disorders. 

Methods: Using the Composite International Diagnostic Interview (CIDI) at baseline 

and two-year follow-up, respondents from the Netherlands Study of Depression and 

Anxiety (NESDA) were divided into four groups: unaffected at baseline and follow-up, 

occurrence, recovery, and affected at baseline and follow-up. Personality change 

(NEO-five factor inventory) was examined in the occurrence and recovery groups 

relative to the unaffected and affected groups, respectively. Analyses were repeated, 

differentiating between (specific) depressive and anxiety disorders . 

Results: We found small state effects of affective disorders on neuroticism, extraversion 

and conscientiousness .  Corrected for each other, both depressive and anxiety disorders 

showed small state effects on neuroticism, but effects on extraversion and conscien

tiousness were mainly associated with depressive disorders .  

Conclusions: State effects were small. When assessing neuroticism, the presence of 

both depressive and anxiety disorders should be taken into account, as both may 

independently increase neuroticism scores .  However, when assessing extraversion and 

conscientiousness, depressive disorders but not anxiety disorders are likely to be of 

influence. Agreeableness and openness are influenced by neither. 
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THE STATE EFFECT OF DEPRESSIVE AND ANXIETY DISORDERS O1\J B IG F IVE PERSONALITY TRAITS 

1 .  Introduction 

The stab i l ity of persona l ity traits has been subject to debate. One of the most pro minent 

personal ity models is the Five-Factor Model of Persona l ity (Mccrae and Costa, 1 996), 

which d istingu ishes five higher order tra its: neu roticism, extravers ion, conscientious

ness, agreeab leness and openness. Orig ina l ly these traits were assumed to be excl usively 

bio log ica l in origin, to be unaffected by effects of the environment, and to matu re u nti l  

early adu lthood and from then on to remain stab le over t ime (Mccrae and Costa, 1 999; 

Terracciano et a l ., 201 0). However, there is some evidence that persona l ity traits a re 

susceptib le to g radua l  change over time (Srivastava et a l ., 2003; Roberts et a l ., 2006), or, 

as shown recently, when suffering from a depressive episode (Costa et a l ., 2005). 

I ndeed, studies have found neu roticism to increase and extraversion to decrease 

during depressive episodes, either temporari ly (the state effect; G riens et a l ., 2002; 

Orme! et a l ., 2004), or even permanently in some (the scar effect; Kendler et a l ., 1 993), but 

not a l l  (Shea et a l ., 1 996; Orme! et a l ., 2004; Jyl ha et a l ., 2009) stud ies. Wh i le  most stud ies 

focused on change in neuroticism (Ormel et a l ., 2004) and somet imes change  i n  

extraversion (Jy lha et  a l ., 2009), l ess i s  known a bout changes in  conscientiousness, 

agreeableness, or  openness, a lthough some stud ies have found them to be stab le 

during a depressive episode (Ha rkness et a l ., 2002; Ma louff et a l ., 2005; Morey et a l ., 201 0). 

Also, com pared to depression, change in  persona l ity in  association with occurrence of 

or recovery from anxiety d isorders has been fa r less stud ied (Bienvenu and B randes, 

2005). There is l im ited evidence that neuroticism decreases and extraversion increases 

when anxiety symptoms amel iorate in patients with panic d isorder and agora phobia 

(Reich et a l ., 1 986) as wel l  as in  patients with depress ive d isorder (Jylha et a l ., 2009). 

Ra rely have depress ive and anxiety d isorders been stud ied together in their association 

with change in personal ity. However, depress ive and anxiety d isorders often co-occu r, 

therefore, the association of either depressive disorders or anxiety d isorders with 

change in personal ity may be confounded by the other when stud ied separately. 

In order to study the association of change in persona l ity tra it scores with change in 

depressive and anxiety d isorders, longitudina l  with in subject designs are needed. In th is 

study using basel ine and 2-year fol low-up data from a large longitud ina l  cohort study, 

we wi l l  i nvestigate the association of change in persona l ity trait scores with the onset of 

and the recovery from depress ive and anxiety d isorders, known as the state effect. The 

aim of our study is to determine the extent of change i n  al l  five personal ity tra its 

associated with the occurrence of or recovery from depressive and anxiety disorders. 

Based on the existing l iterature, we expect the change in neuroticism and extravers ion 

tra it scores to be associated with the occu rrence of and recovery from both depress ive 

and anxiety d isorders. 
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2. Methods 

2.1 . Sample 

Data are from an 8-year longitudinal cohort study, the Netherlands Study of Depression 

and Anxiety (NESDA) on the predictors, course and consequences of depressive and 

anxiety disorders. Depressive disorders under study are Major Depressive Disorder 

(MOD) and Dysthymia (Dys), anxiety disorders under study are Social Phobia (SP), Panic 

Disorder (PD), Agoraphobia (AGO) and Generalized Anxiety Disorder (GAD). A general 

exclusion criterion was the presence of a clinical diagnosis of major psychiatric disorders 

other than depressive or anxiety disorder (e.g. psychosis, bipolar disorder, severe 

addiction disorder) . Assessments consisted of face-to-face interviews with additional 

data collection by means of written questionnaires. NESDA recruited respondents from 

three different settings, i.e., general population (n = 564), primary care (n = 1610), and 

mental health organizations (n = 807), resulting in a total of 2981 respondents. The study 

protocol was approved centrally by the Ethical Review Board of the VU University 

Medical Center and subsequently by local review boards of each participating center. 

After full verbal and written information about the study, written informed consent was 

obtained from all participants. This research was conducted in accordance with the 

Declaration of Helsinki . For more information on NESDA, its rationales and methods, see 

Penninx et al. (2008). 

Of the 2981 respondents in NESDA, 2596 (87.1%) participated in the 2-year follow-up 

interview. Non-response was significantly higher among those with younger age, lower 

education, non-north European ancestry and depressive disorder, but was not 

associated with gender or anxiety disorder (Lamers et al., 2011). Of the remaining 2596 

respondents, 2470 completed the personal ity questionnaires required for the current 

study. For statistical analyses, missing values were imputed using multiple imputation 

by means of Predictive Mean Matching based on all variables in our analyses ( i .e., gender, 

age, CIDI diagnoses, NEO-FFI personality scale scores, BAI total scores, and IDS-SR30 total 

scores), in SPSS 18. We used five sets of imputed data. Based on affective disorder status 

at baseline and two-year follow-up, the sample was divided into four groups: (1) 

unaffected, i.e. no disorder on baseline and two-year follow-up; (2) occurrence, i .e. no 

disorder on baseline, disorder on two-year follow-up; (3) recovery, i .e. disorder on 

baseline, no disorder on two-year follow-up; (4) affected, i .e. disorder on baseline and 

two-year follow-up. Details on these groups following imputation will be provided 

further below. 

2.2.  Measures 

2.2. 1. Affective disorder status 

The presence (yes/no) of depressive (MOD, Dys) or anxiety (SP, PD, AGO, GAD) disorder at 

baseline and two-year follow-up were assessed using the depression and anxiety 
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sections of the Composite International Diagnostic Interview (CIDI, lifet ime version 2.1; 
World Health Organization, 1997). The CIDI is a highly structured interview, designed to 
provide diagnoses according to both the International Statistical Classification of 
Diseases and Related Health Problems (ICD) and the DSM-IV and to be administered by 
laypersons. It is a highly reliable and valid instrument for assessing depressive and 
anxiety disorders (Wittchen, 1994). The interviews were performed and taped by clinical 
research assistants who had undergone one week of intensive training by a certified 
CIDI trainer. 

2.2.2. Personality 

Personality at baseline and two-year follow-up was assessed using the NEO-five factor 
inventory (NEO-FFI), a 60-item personality questionnaire measuring five personality 
domains: neuroticism, extraversion, agreeableness, conscientiousness, and openness to 
experience (Mccrae and Costa, 1996). The NEO-FFI has been found to have adequate 
internal and temporal reliability (both ranging from .75 to .87 across scales; Murray et al., 
2003). 

2.2.3. Covariates 

Age and gender were included as basic socio-demographic covariates, as they have 
been found to be related to both psychopathology (Ansseau et al., 2008) and change in 
personality (Srivastava et al., 2003). Also, we corrected for depressive symptom severity 
using the Inventory for Depressive Symptoms - Self Report (IDS-SR30; Rush et al., 1986) 
and anxiety symptom severity using the Beck Anxiety Inventory (BAI; Beck et al., 1988). 
Covarying baseline depression and anxiety severity removes a priori differences in 
symptom severity, thus focussing our analyses on stability versus change from baseline 
onwards. 

2.3. Statistical analyses 

First, we assessed whether there were any changes in personality traits between 
baseline and two-year follow-up. For this analysis, we used paired sample t-tests. 

Second, to more specifically examine if change in personality trait scores is 
associated with the occurrence of and recovery from affective disorder, we proceeded 
with specific comparisons between the affective disorder status groups using regression 
analysis. For each personality trait, change scores of the occurrence group were 
compared with those of the unaffected group and change scores of the recovery group 
with those of the affected group. To accomplish this, two contrast variables (Rosenthal 
et al., 2000) were included in these analyses, contrasting 1) occurrence of affective 
disorder with no affective disorder at baseline and two-year follow-up, and 2) recovery 
from affective disorder with affective disorder at baseline and two-year follow-up. In 
this and all following analyses imputed data were used in order to avoid biased 
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estimates. Ana lyses on persona l ity d ifferences at base l ine or fol low-up were corrected 

for age, gender, base l ine or fol low-up depress ive symptom severity, and base l ine or 

fol low-up  anxiety symptom severity. As the amount of change between base l ine and 

fol low-up may depend on basel ine trait scores, a na lyses on change in personal ity were 

corrected for basel ine personal ity tra it score. The five main ana lyses of change i n  

persona l ity were add itiona l ly corrected for  age, gender, base l ine depressive symptom 

severity, and basel ine anxiety symptom severity. 

Th i rd, we a imed to determine which persona l ity tra it scores were more affected by 

change in depressive d isorder status and which persona l ity trait scores were more 

affected by change in anxiety d isorder status. We repeated the five ana lyses on 

persona l ity change described in the previous paragraph .  Four contrast variables were 

inc luded in these ana lyses, contrasting 1) occurrence of depressive disorder with no 

depress ive d isorder at basel ine and two-year fo l low-up, 2)  recovery from depressive 

disorder with depressive d isorder at basel ine and two-yea r fol low-up, 3) occurrence of 

anxiety disorder with no anxiety d isorder at base l ine and two-year fol low-up, and 4) 

recovery from anxiety d isorder with anxiety disorder at basel ine and two-year fol low-up. 

Ana lysed s imu ltaneously and correcting for the same covariates, we investigated the 

un ique contribution to change in each persona l ity trait. 

Fou rth, on a more exploratory basis, we i nvestigated whether personal ity tra it 

scores were affected by change in specific depress ive and anxiety d isorder statuses, i .e., 

Dys, MOD, SP, PD, AGO, or GAD. Ana lyses were repeated, us ing the same covariates, now 

separately contrasting changes per disorder, thus resu lting  in twelve pred ictor contrasts. 

3. Results 

3.1 . Group characteristics 

The total sample consisted of 2981 respondents (33.6% male; age 41 .9 ± 1 3 .1 years) at 

basel i ne. Of these respondents, the unaffected group consisted of 1 01 7  respondents 

(35.8% male; age 42.6 ± 14.0 years), the occu rrence group of 1 60 respondents (25.0% 

male; age 42.0 ± 1 3 .4 years), the recovery group of 608 respondents (34.0% male; age 

40.5 ± 1 2.7 years), the affected group of 81 1 respondents (33.2% male; age 42.3 ± 1 2.0 

years), a nd 385 respondents (3 1 .7% ma le; age 41 .0 ± 1 2.9 years) of which group 

membersh ip cou ld not be determined because of miss ing va lues at fol low-up. When 

ta king on ly depressive d isorders into account, the unaffected group consisted of 1 454 

respondents (34.8% male; 42.3 ± 1 3 .7 years), the occu rrence group of 1 96 respondents 

(26.5% male; 42.7 ± 1 3 .0 years), the recovery group of 5 1 6  respondents (32.4% male; 40.3 

± 1 2.5 years), the affected group of 430 respondents (36.0% male; 42.8 ±1 1 .7 years), and 

the undetermined group of 385 respondents (31 .7% ma le; age 41 .0 ± 1 2.9 years). S imi larly 

for anxiety d isorder, 1353 (35.6% male; 42.3 ± 1 3 .7 years) were unaffected, 1 68 (27.4% 
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male; 41 .2 ± 1 3.0 years) had an occurrence, 532 (32.7% male; 41 .4 yea rs) recovered, 543 

(32.8% male; 42.0 ± 1 2.2) were affected by an anxiety d isorder, and 385 (3 1 .7% male; age 

41 .0 ± 1 2.9 years) were undetermined. For more detai led information on group sizes per 

d isorder, see Table 1 .  In  order to make use of all avai lable data, ana lyses were performed 

using imputed data . After imputation, for affective disorders in genera l, the unaffected, 

occurrence, recovery, and affected group consisted of 1 048, 232, 702, and  999 

respondents, respectively. For depressive d isorders on ly, the unaffected, occu rrence, 

recovery, and affected group consisted of 1 557, 266, 640, and 5 18  respondents, 

respectively, and for anxiety disorders on ly, the unaffected, occu rrence, recovery, and 

affected g roup consisted of 1 435, 241 , 664, and 641 respondents, respectively. 

Table 1 Unaffected, occurrence, recovery, and affected g roups per disorder*. 

Group Dys MDD SP PD Ago GAD 

unaffected 220 1 1 485 1 895 1 933 2004 2 1 1 0  

occurrence 1 58 200 1 49 1 1 8 93 1 1 6 

recovery 1 54 538 342 373 3 1 3  292 

affected 83 373 2 1 0  1 72 1 86 78 

Total 2596 2596 2596 2596 2596 2596 

* based on original, unimputed data 

3.2. Change in personal ity trait scores 

Persona l ity at base l ine and 2-year fol low-up a re shown in Table 2. Subjects in both the 

stable g roups, i .e. the unaffected and affected, and the groups changing in affective 

d isorder status, i .e. occurrence and recovery, showed changes in uncorrected persona l ity 

tra it scores over time (Table 2). Only extraversion and agreeableness in the unaffected 

group did not change significantly. However, groups varied in the d i rection and extent 

of change. 

3.3. Change during occurrence of and recovery from affective d isorder 

To assess change in persona l ity during the occu rrence of affective d isorder, we fi rst 

compared change in persona l ity between the occurrence and the unaffected g roup 

(F ig .  1 ). Compared to unaffected respondents, respondents with an occurrence of 

affective disorder were more neurotic at base l ine (Fig. 2a) and became more neurotic 

over t ime (B = 2.1 5, t(2973) = 1 0.69, p < .001 , 172 = .037). Also, in addition to being  less 

extraverted at basel ine (Fig. 2b), respondents with an occurrence became l ess 
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Table 2 Personality at baseline and 2-year follow-up by affective disorder and 
test of change in personality trait scores. 

Baseline 2-year follow-up 

Norms Group nb Personality nb Personality p 
general baseline follow-up changec 

populationa M (SD) M (SD) 

M (SD) 

N 31 . 1  (8.2) unaffected 1 007 28.8 (7.7) 990 27.5 (7. 1 )  <.001 

occurrence 1 60 35.9 (6.9) 1 52 37.3 (7.6) .001 

recovery 602 38.9 (7.0) 585 33.4 (7. 1 ) <.001 

affected 803 42.4 (6.8) 764 40.6 (6.9) <.001 

E 40. 1  (6.6) unaffected 1 007 41 .0 (6.4) 990 41 . 1  (6.2) .072 

occurrence 1 60 38.0 (6. 1 ) 1 52 36.4 (6.7) <.001 

recovery 601 36.0 (6.5) 585 37.8 (6.6) <.001 

affected 803 33.0 (6.8) 764 33.7 (6.7) <.001 

C 45.3 (5.6) unaffected 1 007 44.3 (5.5) 990 44.8 (5 .3) .001 

occurrence 1 60 42.3 (6.0) 1 52 41 .4 (6.3) .033 

recovery 602 41 .3 (6.3) 585 42.8 (5.7) <.001 

affected 802 38.9 (6.6) 764 39.4 (6.4) .006 

A 44.1 (5.2) u naffected 1 007 45.1 (4.8) 990 45.5 (4.8) . 1 93 

occurrence 1 60 44.5 (5.0) 1 52 44.8 (5.4) <.001 

recovery 602 43.8 (5. 1 )  585 44.6 (5. 1 )  .002 

affected 802 42.7 (5.5) 764 43.0 (5.4) <.001 

0 35.9 (6.4) u naffected 1 007 38.4 (5.7) 989 37.0 (5. 1 ) <.001 

occurrence 1 60 39.2 (6.0) 1 52 37.5 (5.2) <.00 1 

recovery 602 38.4 (5.9) 585 36.6 (5.3) <.00 1 

affected 801 38.4 (6.3) 764 36.7 (5.6) <.00 1 

Note. N=Neuroticism, E=Extraversion, (=Conscientiousness, A=Agreeableness, O=Openness to 

experience; M=Mean, SD=Standard Deviation 

• Hoekstra, Ormel and De Fruyt (1996) 

b n may differ from original group size because of missing data on the NEO-FFI 

' Based on paired samples t-test on imputated data. These p-values are for illustrative purposes only and 

are uncorrected for baseline personality, symptom severity, age, gender ,and multiple testing 
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Figure 1 Change in persona l ity trait scores. 
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extraverted over t ime compared to the u naffected g roup (B = -.97, t(2973) = 5.66, p < 

.001 ,  ri2 = .0 1 1 ). Add itiona l ly, respondents with a n  occurrence were less conscientious 

than u naffected respondents at base l ine (Fig. 2c), and continued to become less 

conscientious over t ime (B = -.86, t(2973) = 4.97, p < .00 1 ,  ri2 = .008), but the effect size of 

this association was neg l ig ible. Respondents with an occu rrence were not less agreeab le 

at  base l ine than unaffected respondents (F ig .  2d), nor did they became less ag reeable 

ove r time (B = -.27, t(2973) = 1 .64, p = .1 2, ri2 = .001) .  Compared to unaffected respondents, 

respondents with an occurrence of an affective d isorder did not d iffer in  open ness to 

experience neither at baseline (Fig. 2e) or over time (B = -.1 3, t(2973) = .91 ,  p = .37, ri2 < .001). 

To assess change in personal ity associated with recovery from affective d isorder, we 

compa red cha nge in  persona l ity of the recovery with the affected g roup (F ig.  1 ). 

Respondents recovered from a n  affective d isorder did not d iffer in neuroticism from 

affected respondents at base l ine (Fig. 2a), but became less neurotic over t ime (B = -2.30, 

t(2973) = 15 .00, p < .00 1 ,  ri2 = .070) a lthough sti l l  more neurotic than unaffected 

respondents at fol low-up (Fig. 2a). Fu rthermore, recovered respondents were more 

extraverted than affected respondents at base l ine (Fig. 2b), and continued to become 
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Figure 2a Change in neurotic ism by group. 
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Figure 2b Change in extraversion by group. 
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more extraverted over time (B = . 89, t(2973) = 7.89, p < .001, 172 = .021), but at follow-up 

were still less extraverted than unaffected respondents ( Fig. 2b). In the same order, 

recovered respondents were more conscientious at baseline than affected respondents 

(Fig. 2c), and became more conscientious over time (B = .82, t(2973) = 6.67, p < .001 ,  rf = 

.015), but less conscientious than unaffected respondents at follow-up (Fig. 2c). Finally, 

recovered respondents were not more agreeable at baseline than affected respondents 

(Fig. 2d), but became more agreeable over time (B = .46, t(2973) = 3.60, p = . 002, 172 
= 

.004), although with negligible effect size, and were not less agreeable than unaffected 

respondents at follow-up (Fig. 2d). Recovered respondents were not more open to 

experience at baseline than affected respondents (Fig. 2e) nor did they become more 

open to experience (B = -.06, t(2973) = .54, p = .59, 172 < .001 ), and were not less open to 

experience than unaffected respondents at follow-up (Fig. 2e). 

3.3. 1. Unique contribution of depressive disorders and anxiety disorders to change 

We further differentiated between depressive disorders and anxiety disorders in 

studying change in personality trait scores. Controlled for each other, change in 

neuroticism trait scores was associated with both the occurrence of and recovery from 

depressive disorders (B = 1 .65, t(2971) = 8.1 5, p < .001, 172 = .022, and B = -1 .78, t(2971) = 

9.31, p < . 001 , 172 = .028, respectively), and the occurrence of and recovery from anxiety 

disorders (B = 1 .58, t(2971) = 7.98, p < .001 ,  172 = .021, and B = -1 . 63, t(2971 )  = 9.1 1 ,  p < .001 , 

172 = .027, respectively). That is, neuroticism trait scores increased with the occurrence of 

both depressive and anxiety disorders, and decreased with the recovery from depressive 

and anxiety disorders. Change in extraversion trait scores was more strongly associated 

with the occurrence of and recovery from depressive disorders (B = - .87, t(2971) = 6.06, 

p < . 001 , 172 = .01 2, and B = .87, t(2971) = 5 .69, p < .001, 172 = .01 1, respectively), and to a 

lesser degree the occurrence of and recovery from anxiety disorders (B = -.54, t(2971 )  = 

2 .91, p = .008, 172 = .003, and B = .55, t(2971 )  = 4.24, p < .00 1 ,  172 = . 006, respectively). 

However, the effect sizes for change in extraversion trait scores were negligible. Thus, 

extraversion trait scores decreased with the occurrence of depressive disorders, but 

hardly with the occurrence of anxiety disorders, and increased with the recovery from 

depressive disorders, but hardly with the recovery from anxiety disorders. Similar to 

change in extraversion trait scores, change in conscientiousness trait scores was more 

strongly associated with the occurrence of and recovery from depressive disorders ( B  = 

-.92, t(2971) = 6.79, p < .001, 172 = .01 5, and B = .70, t(2971) = 4.82, p < .001 ,  172 = .008, 

respectively), and to a lesser degree with the occurrence of and recovery from anxiety 

disorders (B = -.44, t(2971) = 2.57, p = .02, 172 = .002, and B = .43, t(2971 ) = 2 .97, p = .01, 172 

= .003, respectively). However, the associations of recovery from depressive disorders 

and of anxiety with change in conscientiousness were statistically significant, but of 

negligible effect size. Therefore, conscientiousness trait scores decreased with the 

occurrence of depressive disorders, but hardly with the occurrence of anxiety disorders, 
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Figure 2c Change in conscientiousness by group. 
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Figure 2d Change in agreeableness by group. 
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Figure 2e Change in openness by group. 
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and hardly increased with the recovery from depressive or anxiety disorders. Consistent 

with the minimal change in agreeableness trait scores associated with the occurrence 

of and recovery from affective disorders in general, agreeableness trait scores decreased 

only negligible in effect size with the occurrence of depressive disorders (B = -.31, t(2971) 

= 2.50, p = .01, ri2 = .002) and only increased negligible in effect size with the recovery 

from anxiety disorders (B = .40, t(2971) = 2.52, p = .03, ri2 = .002). Change in openness to 

experience change scores was not significantly associated with either the occurrence of 

or recovery from depressive disorders, or the occurrence of or recovery from anxiety 

disorders. 

3.3.2. Unique contribution of separate disorders to change 

We further examined associations of the occurrence of or the recovery from specific 

depressive and specific anxiety disorders with change in personality. To differentiate 

between the disorders, we compared groups with different Dys, MDD, SP, PD, Ago, and 

GAD disorder statuses within a single analysis, thus controlling for each other. 

An increase in neuroticism was associated with the occurrence of Dys (B = .67, t(2963) = 

3 .42, p = .001, rJ2 = .004, negligible effect), MDD (B = 1.65, t(2963) = 8.09, p < .001, rJ2 = .022, 
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small effect), SP (B = 1 . 55, t(2963) = 7. 58, p < . 001, 172 = .019, small effect), and GAD (B = .97, 

t(2963) = 3.20, p = .01, 172 = .003, negligible effect). A decrease in neuroticism was 

associated with the recovery from M DD (B = -1 . 57, t(2963) = 6.00, p < .001, 172 = .012, sma 1 1  

effect), S P  (B = -.82, t(2963) = 3 .23, p = .002, 172 = .004, negligible effect), PD (B = -1 .04, 

t(2963) = 4.28, p < .001 ,  172 = .006, negligible effect), and GAD (B = -1 .18, t(2963) = 3 .90, p 

< .001 , ri2 = .005, negligible effect). 

Extraversion decreased with the occurrence of Dys (B = -.62, t(2963) = 3 .33, p = .002, 

ri2 = .004, negligible effect), MOD (B = -.68, t(2963) = 4 .48, p < .001, ri2 = .007, negligible 

effect), SP (B = -.53, t(2963) = 2.79, p = .01, ri2 = .003, negligible effect), and GAD (B = -.42, 

t(2963) = 2.09, p = .04, ri2 = .001 ,  negligible effect). Extraversion increased with the 

recovery from MOD (B = . 57, t(2963) = 3.00, p = .01, ri2 = .003, negligible effect), SP (B = 

.54, t(2963)= 2.76, p = .01 ,  172 = . 003, negligible effect), and GAD (B = .66, t(2963) = 2.90, p 

= .004, ri2 = .003, negligible effect). 

A decrease in conscientiousness was associated with the occurrence of Dys (B = .56, 

t(2963) = 3.10, p = .004, ri2 = .003, negligible effect), MOD (B = -.80, t(2963) = 5 .49, p < .001, 

172 = .010, small effect), and SP (B = -.45, t(2963) = 2 . 63, p = . 01, 172 = .002, negligible effect) . 

An increase in conscientiousness was associated with the recovery from MOD (B = . 61, 

t(2963) = 4 .42, p < . 001, ri2 = . 007, negligible effect) and SP (B = .49, t(2963) = 2 .18, p = . 04, 

ri2 = .002, negligible effect). 

Agreeab leness increased with the occurrence of MOD (B = -.26, t(2963) = 2.07, p = 

.04, ri2 = .001, negligible effect), and decreased with the recovery from PD (B = .49, t(2963) 

= 2 .64, p = .01, ri2 = .002, negligible effect) and GAD (B = .50, t(2963) = 2.25, p = .03, ri2 = 

.002, negligible effect). Change in openness was not associated with the occurrence of 

or the recovery from any depressive or anxiety disorder. 

4. Discussion 

In addition to a priori differences in personality, the occurrence of an affective disorder 

was associated with an increase in neuroticism trait scores and a decrease in extraversion 

and conscientiousness trait scores. Similarly, recovery from affective disorders was 

associated with a decrease in neuroticism trait scores and an increase in extraversion 

and conscientiousness trait scores. Although personality trait scores normalized after 

recovery to levels less than one half standard deviation above normative means 

(Hoekstra et al., 1996), neuroticism scores of remitted respondents remained increased 

and extraversion and conscientiousness scores remained decreased compared to those 

of respondents unaffected by affective disorders. 

These findings became more pronounced when differentiating between occurrence 

of or recovery from depressive disorders and anxiety disorders, respectively. Change in 

neuroticism trait scores was similarly associated with the occurrence of and recovery 
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from depressive disorders as it was with the occurrence of and recovery from anxiety 

disorders. However, changes in extraversion and conscientiousness trait scores were 

more strongly associated with the occurrence of and recovery from depressive disorders, 

although minor associations were present for the occurrence of and recovery from 

anxiety disorders. In all analyses, change in agreeableness and openness to experience 

trait scores were marginally or not at all associated with the occurrence of or recovery 

from depressive or anxiety disorders. Final analyses evaluating occurrence and recovery 

of six affective disorders in relation to personality change left this conclusion intact, with 

the nuance that social phobia and GAD were to a small extent associated with 

extraversion, as was social phobia with conscientiousness. 

Our study is one of the first to demonstrate a state effect of both depressive disorders 

and anxiety disorders on neuroticism trait scores. By including both change in depressive 

and anxiety disorders within a single analysis we avoided confounding effects of these 

highly comorbid disorders. In contrast to neuroticism, the state effects on extraversion 

and conscientiousness trait scores seem mainly driven by depressive disorders. These 

findings are in line with the earlier findings of Jylha et al . (2009), who within patients 

with major depressive disorder found a state effect of anxiety on neuroticism, but not 

extraversion. As proposed in Clark and Watson's tripartite model (1991 )  or Mineka's 

integrative hierarchical model (1998), neuroticism (alternatively labelled Negative Affect) 

reflects a general distress component common to both depressive and anxiety 

disorders, while extraversion, or the more circumscribed trait of Positive Affect, is a trait 

mostly connected to depressive disorders. Studies on these models generally confirm 

the high association between Negative Affect and both depressive and anxiety 

disorders, and the high inverted association between Positive Affect and depressive 

disorders rather than anxiety disorders ( Watson et al., 2005; Anderson and Hope, 2008; 

Rosellini and Brown, 2011). Our findings extend these findings by showing that 

neuroticism figures prominently in both depressive and anxiety disorders, not just 

predicting their onset, but also co-changing with both depressive and anxiety disorder 

states. Conversely, and consistent with the models above, our findings indicate that 

changes in extraversion are more strongly associated with changes in depressive 

disorder status than in changes in anxiety disorders status. It should be noted, however, 

that all found associations were small in effect, indicating a relative stability in persons 

with affective disorders, with small fluctuations associated with occurrence or recovery 

or disorder. Furthermore, as described by various authors, the distinction between 

neuroticism and extraversion in relation to anxiety and depression is not clear cut, as for 

instance extraversion has also been linked to social phobia (Brown, Chorpita and Barlow, 

1998; Mineka, 1998; Bienvenu et al., 2001 ; Bienvenu et al., 2004; Rosellini and Brown, 201 1) 

and agoraphobia (Bienvenu et al., 2001; Bienvenu et al., 2004), while conscientiousness 

has been associated with general anxiety disorder (Rosellini and Brown, 201 1 ) .  In this 

study, taking the occurrence of all other affective disorders into account, we confirmed 
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the relevance of extraversion for social phobia, here in relation to occurrence and 
recovery over t ime. Change in generalized anxiety disorder was also related to change 
in extraversion, and change in social phobia to change in conscientiousness, adding to 
the literature on personality and differentiation at the level of specific disorders. 

A particular strength of this study is NESDA's large sample size and its longitudinal 
design, which enabled us to study change in personality trait scores in association with 
changing depression and anxiety statuses. Although common to all studies measuring 
personality, one limitation in the interpretation of our findings is that we cannot 
discriminate between two competing explanations of what state effects are. Found 
state effects may reflect true albeit temporary personality changes, as advocated by 
Clark and collegues (2003), but it is possible that found effects are distortions in reporting 
due to the effects of affective disorders on self-perception and recall processes, also 
known as the mood-state distortion (Widiger et al., 1999; De Fruyt et al., 2006; Brown, 
2007). This is a difficulty with currently no definitive solution available. A second 
limitation is that at this point, only data from two assessment points (baseline and 
two-year follow-up) are available. This allows us to investigate state effects but not scar 
effects of depressive or anxiety disorders on personality. At follow-up we found 
differences in neuroticism, extraversion, and conscientiousness between recovered 
respondents and unaffected respondents. As this finding is not in line with the majority 
of studies that report no residual scar effects after recovery on top of pre-existing 
differences in personality (Shea et al., 1996; Orme! et al., 2004; Jylha et al., 2009), we 
hypothesize that differences found in this study reflect a priori differences in personality 
traits and not residual scar effects. 

In conclusion, neuroticism, extraversion, and conscientiousness are not only predis
positions of affective disorders, but they appear to be also subject to change with onset 
and recovery. Depressive disorders had a state effect on neuroticism, extraversion and 
conscientiousness, and anxiety disorders mainly on neuroticism. However, state effects 
were small. Our study supports and extends the existing literature on neuroticism as a 
shared component of depressive disorders and anxiety disorders, and low extraversion 
and conscientiousness as a component of mainly depressive disorders. 
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Summary and General Discussion 

In so complex a thing as human nature, we must consider, it is hard to find 
rules without exception. - George Eliot (18 19-1880) 

The aim of this dissertation was twofold: (1) to optimally define clinically relevant 
subthreshold depression and subthreshold anxiety, and (2) to study the course of 
subthreshold depression and subthreshold anxiety over time. In the current chapter, the 
main findings of Chapters 2 through 6 will be sum marized and discussed. In addition, 
considerations for the treatment of subthreshold depression and subthreshold anxiety 
or the prevention of their full-syndromal counterparts will be provided. 

1. The definition of clinically relevant subthreshold 
depression and subthreshold anxiety 

The first step in the study of subthreshold depression and subthreshold anxiety is to 
define the measurement of the construct (Rowe and Rapaport, 2006). In Chapters 2 and 
3, we concluded that clinically relevant subthreshold depression and subthreshold 
anxiety are better defined by means of symptom severity inventories than by means of 
the DSM-based Composite International Diagnostic Interview (CIDI; WHO, 1997). 

1 .1 .  The studies: subthreshold depression 

We compared the Inventory of Depressive Symptomatology - Self Report (IDS-SR30; 

Rush, et al., 1986) and the CIDI in their ability to assess clinically relevant subtheshold 
depression by means of functional impairment (Chapter 2). While both instruments 
were able to detect clinically significant symptoms of depression below the clinical 
threshold, the IDS-SR

30 
exceeded the CIDI by far, as illustrated by the strong association 

of the IDS-SR
30 

with functional impairment on a subthreshold level and by the sensitivity 
and specificity analyses conducted for found cut-off scores. 

For both instruments we found, parallel to an increase in depressive symptoms, a 
linear increase in functional impairment. Based on this linear increase in functional 
impairment we found no indication of natural cut-off points to define normality, 
subthreshold depression or MOD. This finding supports the idea that depression can 
best be conceptualized as a continuum from normality to full blown depressive disorder 
(Angst and Merikangas, 1997; Hankin et al., 2005). Although it follows that cut-off points 
between normality and subthreshold depression are arbitrary, functional impairment 
becomes apparent early on the continuum. Respondents reporting mild depression on 
the IDS-SR

30 
(score 14-25) experienced more functional impairment than respondents 

scoring within the normal range, with a large effect size. High usefulness of the IDS-SR
30 
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compared to the CIDI to define subthreshold depression and the cut-off score within 

IDS-SR30 mild depression range were additionally supported by ROC analyses. 

We considered several explanations for the difference in association with functional 

impairment between the CID! and IDS-SR30. The presence of anxiety disorders, the time 

elapsed between questionnaires and interview, and the difference in number of items 

were all accounted for in analyses and could not sufficiently explain the difference 

between the IDS-SR30 and the CIDI in their relation with functional impairment on 

subthreshold level. Neither could the CIDI specific requirement that depressed mood or 

loss of pleasure be present for a (subtheshold) depression classification per se. However, 

the strict wording of these core symptoms in the CIDI in accordance with DSM may rule 

out ind ividuals with milder depressive symptoms, which are likely to be picked up by 

the less strictly worded IDS-SR30 items. Consequently, the CIDI may identify fewer 

impairing symptoms and lose more symptom variance at subthreshold level, compared 

to the IDS-SR30. Additionally, the CIDI uses a two point response format, with symptoms 

being either absent or present, while the IDS-SR30 allows the severity of a symptom to 

be rated on a four point scale, allowing all items to contribute to the total score in 

variable weights. The more subtle presence of subclinical depressive symptoms may 

thus be lost in the CID!, but picked up by the IDS-SR30. 

1 .2 .  The studies: subthreshold anxiety 

We compared the Beck Anxiety Inventory (BAI; Beck et al., 1988) and the CIDI in their 

ability to assess clinically relevant subtheshold anxiety by means of functional 

impairment (Chapter 3). We selected the BAI in this comparison over the Fear 

Questionnaire (FQ; Marks and Mathews, 1979) and the Penn State Worry Questionnaire 

(PSWQ; Meyer et al., 1990), because we found that the BAI was best associated with the 

wide range of anxiety disorders on a full-syndromal level. We concluded that the BAI 

was much better suited to assess clinically relevant subthreshold anxiety than the CIDI; 

on a subthreshold level, anxiety as measured by the BAI was strongly associated with 

functional impairment, compared to anxiety as measured the CIDI. 

As with subthreshold depression, functional impairment becomes apparent at a 

relatively early symptom stage. Individuals with mild to moderate levels of anxiety on 

the BAI (score 10-18) experience significantly more functional impairment than 

individuals with a normal BAI score (score 0-9). More specifically, a BAI score of 11 or 

higher yielded a difference in functional impairment from this normal score range of 

large effect size. Use of the BAI as opposed to the CIDI to define subthreshold anxiety 

and the cut-off score of 11 were supported by additional ROC analyses. 

Several explanations for the differential ability of the BAI in relation to the CIDI to 

identify subthreshold cases based on functional impairment were considered. The 

presence of depressive disorder was accounted for in analyses and could not explain 

the difference. However, in contrast to the assessment of subthreshold depression, the 

122 



SUMMARY AND GENERAL DISCUSSION 

assessment of subthreshold anxiety was strongly limited by the skip rules applied in 
anxiety sections of the CIDI, as they lead to critical information loss when full-syndromal 
anxiety criteria are not met. It would be advisable to replicate the study with an adapted 
CIDI, without the use of skip rules. Subthreshold anxiety may be assessed more 
accurately that way, increasing the association with functional impairment. Regardless 
of these skip rules, the wording of the questions in the CIDI may be too strong to define 
more subtle, subthreshold anxiety. Similar to what we argued with regard to the CIDI 
depressive disorder section, it is likely that subjects with only mild symptoms cannot 
not be identified with such full-syndromal disorder oriented questions. Finally, like in 
the IDS-SR30, the multiple point Likert scale used in the BAI may be more sensitive in 
picking up anxiety below the clinical threshold. 

1 .3. Implications 

The lower threshold for subthreshold depression and subthreshold anxiety separating 
these syndromes from normality, must be defined empirically on the basis of clinical 
significance in order to avoid medicalizing normal states and behaviours. As functional 
impairment becomes apparent even at low levels of depression or anxiety, it is here that 
the threshold of clinically relevant depression and anxiety below the upper threshold of 
the full-syndromal disorders should be placed. 

1 .4. Methodologica l  considerations and future research 

As functional impairment increased gradually with an increase of symptoms, our 
specific cut-off points remain somewhat arbitrary. To discriminate between clinically 
relevant from normal levels of depression and anxiety, we based our cut-off scores on 
elevated levels of functional impairment. However, the WHODAS 1 1, the instrument used 
here to assess functional impairment, does not define what levels of functional 
impairment should be considered abnormal. In this, cut-off scores based on the 
WHODAS II remain a subjective choice. We therefore relied on the statistical criterion of 
a large effect size, indicating that the functional impairment associated with 
subthreshold depression or subthreshold anxiety was at least 0.8 standard deviation 
higher than the impairment associated with normal symptom levels. In the absence of 
gold standards choices should be based on converging evidence. Further research, 
using different tools or criteria for assessing functional impairment may be necessary to 
affirm the cut-off scores recommended in our studies. 

Furthermore, in defining subthreshold depression and anxiety, clinical significance 
was operationalized as functional impairment in our studies. However, in DSM-IV, the 
clinical significance criterion is based on functional impairment or subjective distress. 
Although functional impairment is the more objective of the two, further research may 
include distress in addition to functional impairment to strengthen the definition of 
subthreshold depression and anxiety. 
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As a fi nal point, we want to stress that both studies were cross-sectional in nature. 
Therefore, no causal inferences between subthreshold depression or subthreshold 
anxiety on the one hand and functional impairment on the other can be made. 
Depression and anxiety symptoms may cause impairment, but functional impairment 
may also lead to symptoms of depression and anxiety. In addition, both functional 
impairment as well as depression or anxiety symptoms may be the result of another 
factor, such as environmental circumstances. Nevertheless, the association between 
functional impairment and depression and anxiety is strong even below clinical 
threshold, as found by multiple studies (Wells et al., 1989; Sadek and Bona, 2000; Rucci 
et al., 2003; Cuijpers et al., 2004; Fehm et al., 2008; Orme! et al., 2008), and therefore 
remains a sound foundation on which to base clinically relevant depression and anxiety. 
Further research with longitudinal designs may clarify the interplay between functional 
impairment and subthreshold depression and subthreshold anxiety. For example, a 
recent study by Verboom et al. (2012) showed that functional impairment generally 
diminishes after depressive symptoms subside. This suggests at least a partial causal 
relationship between depressive symptoms and functional impairment. 

2. The course of subthreshold depression and 
subthreshold anxiety over time 

In Chapter 4, we concluded that subthreshold depression and subthreshold anxiety 
were highly predictive of the occurrence of full-syndromal depressive and anxiety 
disorder within two years. Furthermore, we saw in Chapter 5 that subthreshold 
depression or anxiety predicted increased levels of functional impairment two years 
later. 

2.1 . The studies: Occurrence of full-syndromal depressive and anxiety 

disorder 

We investigated a history of depressive or anxiety disorder and subthreshold symptoms 
as predictors for the occurrence of depressive or anxiety disorder within two years 
(Chapter 3). Two conclusions were drawn. First, both a history of depressive or anxiety 
disorder and subthreshold symptoms independently predicted the occurrence of the 
disorder within two years, while a combination of the two carried the highest risk. For 
depressive disorder, both a history (odds ratio = 4.15) and subthreshold symptoms (odds 
ratio = 6.23) predicted the occurrence of depressive disorder, surpassed by their 
combination (history and subthreshold symptoms: odds ratio = 10.00). Similar results 
although slightly lower effect sizes were found for anxiety disorder, a history (odds ratio 
= 2.82) and subthreshold symptoms (odds ratio = 2.65) predicted the occurrence of 
anxiety disorder, with a combination (odds ratio = 4.17) carrying the highest risk. 
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Subthreshold disorders as defined in Chapters 2 and 3 were, a long with psychiatric 

history, much stronger predictors for the occurrence of a disorder than socio-demo

graphic factors, such as gender or level of education. 

The second conclusion drawn in this study is that a history of depressive disorder 

and subthreshold depression signaled the occurrence of either depressive or anxiety 

disorder, whi le a history of anxiety disorder or subthreshold anxiety signaled the 

occurrence of mainly anxiety disorder. The finding that a history of depressive disorder 

and subthreshold depression predicted the occurrence of anxiety disorder, separately 

from depressive disorder, may be explained by the diverse nature of anxiety disorders. 

While some anxiety disorders are characterized by explicit fear, others are based on 

anxious worry. Post-hoc exploration indicated that a history of depressive disorder and 

subthreshold depression predicted generalized anxiety disorder and social phobia (but 

not panic disorder or agoraphobia). Thus, a history of depression and subthreshold 

depression predicted those anxiety disorders that, like depressive disorders, emphasize 

worrying. 

2.2 .  The stud ies: Functional impairment over time 

We examined functional impairment of individuals with subthreshold depression or 

subthreshold anxiety over time. Furthermore, we evaluated which i l lness, personal and 

environmental risk factors influenced its course. We concluded that functional 

impairment of respondents with subthreshold depression or subthreshold anxiety 

diminished over two years time, but the absolute levels of functional impairment after 

two years remained substantial ly higher compared to that of controls without 

subthreshold depression or subthreshold anxiety. Predictors of high levels of functional 

impairment over the course of two years were similar for subthreshold respondents and 

controls: a history of anxiety disorder, high levels of neuroticism, low levels of conscien

tiousness, a high number of traumatic events in childhood, and a high number of 

somatic conditions. The effect of high neuroticism was stronger in subthreshold 

respondents, and old age predicted high levels of functional impairment in subthreshold 

respondents only. Few risk factors predicted change in functional impairment over 

time. Low levels of conscientiousness and not having a partner were associated with a 

decrease in functional impairment over time, but state effects, resulting from a subsiding 

in symptoms over time, likely caused this decrease. 

Our finding that high neuroticism predicts future functional impairment, especial ly 

in individuals with subthreshold symptoms, is in l ine with a study among individuals 

with ful l-syndromal major depressive disorder (Rhebergen et al., 2009). The association 

of low conscientiousness and future functional impairment may be explained by 

mediating factors, such as engagement in active coping skills (Conor-Smith and 

Flachsbart, 2007), beneficial health related behavior, or social environmental factors 

(Roberts et a l ., 2005). Our finding that childhood trauma is associated with functional 
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impairment is in line with previous findings in patients with social anxiety disorder 
(Simon et al., 2009) or severe mental illness (Davidson et al., 2009). The association of 
somatic illness with functional impairment is also well documented in the general 
population (Murray and Lopez, 1997; Sprangers et al., 2000; Kessler et a l., 2001), and in 
the presence of depressive or anxiety disorders (Buist-Bouwman et al., 2005). The 
association of older age with functional impairment in subthreshold respondents could 
be due to an additive taxing effect of both age and symptoms of depression or anxiety. 

2.3. Implications 

Our findings have several implications. First, they indicate that subthreshold depression 
and subthreshold anxiety as defined in Chapter 2 and 3 are not only of current clinical 
significance, but also have important prognostic value. Individuals with subthreshold 
depression or subthreshold anxiety are at increased risk for developing full-syndromal 
depressive or anxiety disorder. Additionally, they are at increased risk for being more 
impaired in the future than individuals without subthreshold depression or subthreshold 
anxiety. The predictive value adds to the validity of the definitions stated in Chapters 2 
and 3. 

Second, our finding that subthreshold disorders predict the occurrence of full-blown 
disorder supports the increasingly accepted position that depression and anxiety 
should be seen as a continuum, ranging from normality to full-syndromal disorder, and 
not as discrete categories (Hankin et al., 2005). Our findings are therefore in line with a 
gradual shift in focus on dimensions of psychopathology, as opposed to categories 
such as defined in the current DSM system. This fits with the proposals for the new DSM 
5 (Andrews et al., 2008), which emphasize the incorporation of dimensions. At this point, 
it is unknown what the dimensional approach will look like, e.g., should dimensions be 
disorder specific, how many should be included, how complex should they be 
(Wittchen, 2011). Nevertheless, the incorporation of dimensions in DSM 5, including 
subthreshold symptoms below the current clinical thresholds, would better reflect both 
the professional consensus on the nature of psychopathology and the clinical reality in 
which a major proportion of treated psychiatric patients suffer from subthreshold 
syndromes (Angst, 2009). 

Third, our finding that individuals with subthreshold depression or subthreshold 
anxiety are at increased risk for adverse outcomes, i.e., full-syndromal disorder or 
increased functional impairment, indicates that these individuals may be excellent 
candidates for preventive interventions. However, in these individuals at risk, other 
predictors may refine who with subthreshold symptoms are most at risk. Based on our 
studies, individuals with subthreshold symptoms and a history of disorder, somatic 
conditions, childhood trauma, older age, high levels of neuroticism, or low levels of con
scientiousness may be most in need of intervention, based on the risk of unfavorable 
outcomes. This is comparable to findings from another study that reported that 
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individuals with a family history of depressive disorder, a chronic physical illness or 
higher depressive symptom severity, in addition to having subthreshold depression, 
were at highest risk for full-syndromal depressive disorder one year later (Cuijpers et al., 
2005). 

2.4. Methodological considerations and future research 

Although the total sample was quite large, our focus on occurrence (yes/no) in Chapter 
3 did not allow the exploration of interactions between subthreshold disorder, a history 
of disorder, or a more elaborate selection of socio-demographic factors. Furthermore, 
our sample size did not allow differentiation in the occurrence of the different depressive 
(Major Depressive Disorder or dysthymia) and anxiety disorders (social phobia, panic 
disorder, agoraphobia or generalized anxiety disorder. Future studies could focus on 
further differentiating specific predictors of the occurrence of full-syndromal disorder. 
Additionally, future research is needed to determine if the specific risk factors can be 
used in the clinical context, as the focus of treatment or as predictors of differential 
preventive intervention outcome. 

3. The state effect of depressive and anxiety disorders on 
personality 

Outside the main scope of this dissertation, one additional study on the subject of 
depressive and anxiety disorders was conducted (Chapter 6). In this study, we assessed 
to what extent depressive and anxiety disorders influence personality traits, as assessed 
by the NEO-Five Factor Inventory (NEO-FFI, Mccrae and Costa, 1996). Two of the five 
traits, neuroticism and extraversion, have often been found to increase during a 
depressive episode or to decrease during recover. These changes are known as state 
effects when temporary 
(Griens et al., 2002; Ormel et al., 2004), or scar effects when permanent (Kendler et al., 
1993), although the evidence for scar effects is inconclusive (Shea et al., 1996; Ormel et 
al., 2004; Jylha et al., 2009). Anxiety disorders, or a combination of anxiety and depressive 
disorders, have rarely been studied in their effect on personality (Bienvenu and Brandes, 
2005). As depressive and anxiety disorders are often comorbid conditions, state effects 
of either can be confounded by a state effect of the other when studied separately. 

In our study, we found small state effects of both depressive and anxiety disorders 
on neuroticism, but effects on extraversion and conscientiousness were mainly 
associated with depressive disorders. These results remained valid when depressive and 
anxiety disorders were split into major depressive disorder, dysthymia, social phobia, 
panic disorder, agoraphobia, and generalized anxiety disorders, with the nuance that 
social phobia and generalized anxiety disorder were to a small extent associated with 
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extraversion, as was social phobia with conscientiousness. The effect sizes of these 
more specific effects of social phobia and generalized anxiety disorder were negligible, 
possibly because of the occurrence and recovery rates were smaller per disorder and 
the inclusion of several related disorders in one model independently, resulting in a lack 
of power. The remaining two personality traits, agreeableness and openness to 
experience, were influenced by neither depressive or anxiety disorders. 

Our findings are in line with the earlier findings of Jylha et al. (2009), who within 
patients with major depressive disorder found a state effect of anxiety on neuroticism, 
but not on extraversion. They are also in line with the existing theories regarding 
personality and depressive and anxiety disorders. Clark and Watson's tripartite model 
( 1991) or Mineka's integrative hierarchical model ( 1998) state that neuroticism, or 
negative affect, reflect a general distress component common to both depressive and 
anxiety disorders, while extraversion, or positive affect, is mostly inversely connected to 
depressive disorders. Our findings support the idea that the associations reflect not only 
differences in premorbid traits, as we corrected for baseline differences in personality, 
but also "personality states" co-varying with affective disorders. 

Although change in extraversion and conscientiousness were mainly associated 
with depressive disorders, when analyzed separately, we also found small effects for 
social phobia and generalized anxiety disorders. These findings are in line with other 
studies reporting associations between extraversion and social phobia (Bienvenu et al., 
2004; Rosellini and Brown, 2011) and between conscientiousness and general anxiety 
disorder (Rosellini and Brown, 2011). In addition, these findings illustrate, as did the 
results in Chapter 4, a closer relationship of social phobia and generalized anxiety 
disorder with depressive disorders than of panic disorder and agoraphobia with 
depressive disorders. 

3.1 . Impl ications 

When assessing neuroticism, the presence of both depressive and anxiety disorders 
should be taken into account, as both may independently increase neuroticism scores. 
However, when assessing extraversion and conscientiousness, depressive disorders but 
not anxiety disorders are likely to be of influence. For instance, in research or treatment 
settings interested in neuroticism as a predictor of occurrence or course of depressive 
disorders, the presence of anxiety disorders should be controlled for in order to avoid 
possible bias. However, for extraversion or conscientiousness such precautions may not 
be necessary. 

3.2. Methological issues and future research 

In our study, we were unable to discriminate between two competing explanations on 
the nature of state effects. Although state effects may be genuine shifts in personality 
(Clark et al., 2003), we cannot rule out the possibility of distortions in reporting due to 
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the effects of affective disorders on self-perception and recall processes, also known as 
the mood-state distortion (Widiger et al., 1999; De Fruyt et al., 2006; Brown, 2007). As the 
assessment of personality currently relies on self-report, this is a difficulty for which no 
definitive solution is available. One possibility would be to have a different informant 
rating the personality of the patients, such as a spouse or a parent, as has been done in 
a study on patients with beginning Alzheimer disease (Pocnet et al., 2011). While the 
mood-state distortion does not influence such ratings, a drawback is possible limited 
insight into the more 'covert ' aspect of personality. 

At the time of our study, assessment waves in NESDA were confined to baseline and 
two-year follow-up. Therefore, our study is limited to state effects of depressive and 
anxiety disorders on personality. Proper evaluation of the presence of scar effects 
requires al least three assessment points, in order to compare personality scores before, 
during, and after episodes of depressive or anxiety disorders. We found differences in 
neuroticism, extraversion, and conscientiousness between recovered respondents and 
unaffected respondents. This finding is not in line with the majority of studies with at 
least three waves that report no residual scar effects after recovery additional to 
pre-existing differences in personality (Shea et al., 1996; Ormel et al., 2004; Jylha et al., 
2009). It is therefore likely differences found in our study reflect a priori differences in 
personality traits between the two groups and not residual scar effects. When data of 
subsequent assessment waves of NESDA become available, further research on the scar 
effect is warranted. 

4. Treatment and prevention 

As confirmed by the studies in this dissertation, subthreshold depression and 
subthreshold anxiety are serious conditions. Defined by functional impairment, they are 
clinically relevant in their own right and are highly predictive of the occurrence of 
full-syndromal disorder and future functional impairment. However, this does not mean 
that subthreshold depression or subthreshold anxiety should necessarily be coined as 
disorders, or that all individuals with subthreshold depression or subthreshold anxiety 
are in need of treatment. A concern often raised is that clinical attention to subthreshold 
disorders will medicalize normal problems of living, imposing unnecessary or unwanted 
treatment e.g., with antidepressants. Whether this is indeed the case has recently been 
investigated in the same dataset of the NESDA study (Piek et al., 2011). In the majority of 
primary care patients with subthreshold depression that were prescribed antidepres
sants, the prescription was in agreement with the Dutch primary care guidelines, mainly 
because of a current comorbid or recent full-syndromal major depressive or anxiety 
disorder. This indicates that - at least in The Netherlands - overtreatment of patients with 
subthreshold depression with antidepressants in primary care is not a frequent problem. 
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A major proportion of the treated psychiatric patients suffer from subthreshold syndromes 
(Rucci et al., 2003; Munoz et al., 201 O). Attention to the concept of subthreshold 
depression and subthreshold anxiety may therefore not so much "medicalize" previously 
healthy individuals, but improve the reflection of clinical reality. The presence of 
subthreshold depression or subthreshold anxiety in itself does not automatically imply 
need for treatment. Rather, it calls for further exploration of the individual's well-being. 
The exploration of the individual's symptoms, circumstances and needs, alongside the 
fulfillment of a specific score on a symptom inventory, should define subthreshold 
'caseness' at an individual level. 

When clinical attention is warranted, early interventions aimed at reducing 
subthreshold depression or subthreshold anxiety can prove to be very beneficial, not 
only reducing the burden of current symptoms, but also reducing occurrence rates of 
full-syndromal depressive and anxiety disorders, currently among the leading contributors 
to the global burden of disease (Murray and Lopez, 1997; WHO, 2008). Preventive 
interventions have been shown as an effective strategy in reducing the occurrence of 
depressive and anxiety disorders in a variety of settings (Craske and Zucker, 2002; Munoz 
et al., 2010). In a recent review, Munoz et al. concluded that at least 22% and up to 50% 
of MOD cases could be prevented each year. 

4.1 . Prevention: in  whom? 

Two fundamental questions remain to be resolved in research on the prevention of 
depressive and anxiety disorders. First, to whom should prevention be offered? As the 
need for studies on prevention grew, the Institute of Medicine (IOM) suggested in their 
framework and guidelines for prevention research three categories of prevention, 
aimed at different target groups and intervention timing: universal, selective, and 
indicated (Mrazek and Haggerty, 1994). Universal prevention is delivered to all members 
of a population, regardless of individual risk. Studies on universal prevention have 
typically been conducted in schools, as the first onset of depressive and anxiety 
disorders peaks in young adolescents. To date, the effectiveness of universal prevention 
of depressive and anxiety disorders appears to be limited (Spence and Shortt, 2007). 

Selective prevention is delivered to individuals at risk of developing a disorder but 
who do not yet have detectable signs of a disorder. In our studies, we identified a history 
of anxiety, high neuroticism, low conscientiousness, childhood trauma and somatic 
conditions as risk factors for future functional impairment in individuals with 
subthreshold symptoms, but also in healthy individuals. Also, we found a history of 
disorder to be risk factors for the occurrence of full-syndromal disorder, irrespective of 
the presence of subthreshold symptoms. These risk factors pinpoint possible focus 
points for selective prevention. Other risk factors include recent childbirth (Le Strat, 
2011), parental disorder ( Lieb et al., 2002; Biederman et al., 2006), and gender (Kessler et 
al., 1994). We did not find gender to be a strong predictor of future functional impairment 
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or occurrence of disorder, but as discussed earlier, this could be due to our particular 
sample. Results on the effectiveness of selective prevention of depressive and anxiety 
disorders are mixed, and more studies focused on depressive disorders rather than 
anxiety anxiety disorders (Sheffield et al., 2006; Zalta, 201 1 ), but selective prevention 
appears to be more effective than universal prevention on the whole (Horowitz & 
Garber, 2006; Cuijpers et al, 2008). 

Indicated prevention is delivered to individuals with symptoms of a disorder who do 
not meet diagnostic criteria. In our studies, we found subthreshold depression and sub
threshold anxiety to be excellent targets for prevention, as individuals with subthreshold 
symptoms were at increased risk for full-syndromal disorder and experienced greater 
functional impairment over time. As we found subthreshold depression and subthreshold 
anxiety to be greater risk factors for full-syndromal disorder than more generic risk factors 
such as gender, indicated prevention may be more cost and time efficient than selective 
prevention. Overall, indicated prevention appears to be effective prevention for reducing 
symptoms of depression (Calear et al., 2010) and reducing the occurrence of depressive 
disorder (Cuijpers et al., 2007). For anxiety, studies are rare and less conclusive, and more 
work needs to be done (Craske and Zucker, 2002; Zalta, 2011). 

Thus, indicated prevention targeting individuals with subthreshold depression or 
subthreshold anxiety symptoms appears to be the preferred strategy. However, the 
greatest gains may be achieved in combining indicated and selective prevention, 
targeting individuals with subthreshold symptoms with additional risk factors that 
indicate that they are most likely to develop a full-syndromal disorder or to be most 
burdened in the future. Based on our study, this selective indicated prevention might 
target individuals with subthreshold depression or subthreshold anxiety, with in 
addition a history of depressive or anxiety disorder, high neuroticism, low conscien
tiousness, somatic conditions, higher age, or childhood trauma, as these predicted the 
greatest functional impairment. Other studies have found individuals with additional 
risk factors to be at highest risk for developing full-syndromal depressive disorder. A 
family history of depressive disorder, chronic physical illness or higher depressive 
symptom severity (Cuijpers et al., 2006), eating and sleeping problems, disability in daily 
activities, being alone and being female (Schoevers et al., 2006) have all been found to 
add to the risk of full-syndromal depressive disorder among those with subthreshold 
depression. While replication of the findings is important, these risk factors, combined 
with subthreshold depression or subthreshold anxiety, may indicate where prevention 
efforts are most needed and may yield the greatest benefits. 

4.2. Prevention: how? 

The second question that remains to be resolved is what the treatment of subthreshold, 
and thereby the prevention of full-syndromal depressive and anxiety disorders, should 
look like. Before the onset of subthreshold depression and subthreshold anxiety, efforts 
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to increase public awareness may prove to be beneficiary. Infomercials on television or 
single lesson programs at school could inform the general population on what 
depressive a nd anxiety disorders are, what they are not, how to identify them, and 
where to turn should the need arise, comparable to the attention given to a eating 
habits, drug addiction, or crime. The internet is a nother great source of information, for 
instance the website www.zwaarweer.nl offers adolescents information on depressive 
disorder and its characteristics, a n  online self test, and contact information for further 
questions. Non-intrusive and relatively cheap universal initiatives such as these may 
lessen the stigma on mental health problems a nd overcome possible relucta nce to 
contact for instance the general practitioner or the school's counselor. 

Should the individual contact the general practitioner with subthreshold complaints 
a nd should the practitioner evaluate this individual to be at risk for future impairment or 
full-syndromal depressive or anxiety disorder, the treatment and prevention may be 
approached similarly to health problems such as mildly elevated blood pressure or 
cholesterol (Magruder and Calderone, 2000). That is, interventions should start relatively 
non-intrusive and inexpensive, a nd progress to more aggressive, expensive, and invasive 
treatments only when initial efforts fail or when symptoms become more severe. This 
so-called stepped-care approach to mental illness has been given considerable 
attention in the recent literature, a nd offers alluring benefits (Hetrick et al., 2008; Scogin 
et al., 2003). Recourses may be allocated to those most in need, while not hindering the 
self-help competency by too-early professional intervention, especially when symptoms 
are still at subthreshold level. 

A variety of steps, in varying order, have been proposed in models of stepped-care 
(Helmchen a nd Linden, 2000; Hetrick et al., 2008). Steps, similar to steps advised for 
full-syndromal depressive disorder in the Multidisciplinary Guidline (Trimbos institute, 
2010), are not necessarily distinct entities; they can overlap or pass gradually from one to 
the next. A first step would be to wait for a defined period of time for spontaneous 
remission, referred to as watchful waiting, as subthreshold symptoms could subside 
over time. The availability of the caregiver, e.g., the general practitioner, should 
symptoms remain the same or worsen should be stressed. Also, in combination with 
psycho-education, adjustment in lifestyle may be supported. Such adjustments may 
include increasing physical activity, which has been found to be associated with a 
decline in depressive symptoms (Mota-Pereira et al., 2011), or increasing engagement in 
pleasurable activities (Joiner et al., 2010). At this stage, it is important to strengthen a 
sense of control over symptoms and emphasizing wellness and functioning rather than 
illness and disability, especially at a low symptom level. Second, self-help programs that 
can be worked through relatively independent of a healthcare practitioner could be 
explored. For instance, MoodGYM (http://moodgym.a nu.edu.au) or FearFighter (www. 
fearfighter.com) offer promising online self-help programs based on cognitive behavioral 
interventions (Christensen et al., 2004; Hayward et al., 2007). A meta-analysis indicated 
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that, overa l l ,  on l ine self-help programs for depression or anxiety a re effective, possibly 

more so for anxiety than for depression, a lthough this difference could l i kely be 

attributed to a difference in the amount of therapist support in  included studies (Spek 

et a l ., 2007). Programs with min ima l  therapist support to faci l itate course materia l  were 

more effective than those with no therapist contact. As a third step, individuals with 

subthreshold symptoms cou ld benefit from min ima l  contact psychotherapy in primary 

ca re, for instance the "Coping With Depression" course (CWD), orig ina l ly developed by 

Lewinsohn and col leagues (1 984). The CWD course is a cognitive behaviora l intervention 

that consists of a standard ized protocol, which the participant works through more or 

less independently. The participants lea rns severa l ski l ls that he or she adds to h is 

"toolbox" in  order to cope with depressive fee l ings, i.e., socia l  sk i l l s, ski l l s  in  restructu ring 

negative cogn itions and behaviora l  activation to increase pleasant events. The CWD 

cou rse has been found to prevent depressive symptomatology (Al la rt-van Dam et a l ., 

2007) and the occu rrence of depressive disorder (Cu ijpers et a l ., 2009). In the Netherlands, 

the Mu ltid iscip l inary Gu idel ine Development focus g roup (mu l id iscip l ia i re rich l ijn  

depressie, tweede revisie; Trimbos instituut, 201 0) advises s im i l a r  steps in primary care 

for fu l l -synd romal depressive d isorder. As a fina l  step, the ind ividua l  with subthreshold 

symptoms would be referred to a menta l health care professional .  Possib le treatments 

inc lude cogn itive behaviora l therapy, interpersona l  therapy, or pharmacotherapy, or a 

combination, increasing in intensity as needed. 

4.3. Future studies 

Prevention research is sti l l  in  its early yea rs with many facets remain ing to be explored. 

One of the most sa l ient issues is cost-effectiveness. Using a stepped care approach to 

prevent depressive and anxiety d isorders in the elderly, Van't Veer-Tazelaar and 

col leagues (201 0) found that with the number to treat be ing 8 .3  with an average cost of 

€ 563 per  participant the price of every disorder-free year  gained would be € 4367. 

However, most costs orig inated from the advanced steps of the program and ma in ly 

consisted of the costs of nu rses and their travel ing expenses to the participant's home. 

Average costs may be less in stepped care interventions that a l low contact over the 

phone, over the internet, or  with in a general practitioners office. Numerous variations of 

intervention and prevention efforts remain to be stud ied in terms of cost-effectiveness. 

However, g iven the costs of fu l l -syndromal depressive and anxiety d isorders in terms of 

hea lth care use and disab i l ity days not spent at work (Broadhead et a l ., 1 990; Batelaan et 

a l ., 2007; Smit et a l ., 2006), the costs of prevention should be l imited when possib le, but 

may prove worthwh i le in  the long run.  A focus on subth reshold depression or  

subthreshold anxiety combined with additional r isk-factors, such as d iscussed above, 

may prove to be the most cost-effective. 

Further research is needed to determine the effectiveness of the ind ividual steps of 

stepped care. Certa in steps may be more efficient than others in reducing depressive or 
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anxiety symptoms in individuals with subthreshold depression or subthreshold anxiety, 

or in delaying or even preventing the onset of full-syndromal disorder. In addition, some 

steps may be more effective for some persons than for others. Online interventions may 

work best for individuals that are accustomed to using the internet in their line of work, 

or that shy away from discussing their personal lives in face to face settings . Finally, the 

order and duration of the different steps may affect the effectiveness of the stepped 

care approach as a whole. 

As a final point, the long-term benefits of preventive efforts need to be determined. 

Ideally, preventive efforts would prevent the onset of depressive or anxiety disorders 

altogether. However, given the large numbers of people affected by depressive and 

anxiety disorders and the large impact of these disorders on the quality of life and 

functioning, even delaying the onset would be a considerable gain. 

5. Conclusion 

In conclusion, clinically relevant subthreshold depression and subthreshold anxiety are 

better defined by the symptom severity scales IDS-SR30 and the BAI, rather than the CIDI. 

Not only are individuals with subthreshold depression or subthreshold anxiety defined 

this way at increased risk for the occurrence of full-syndromal depressive or anxiety 

disorder, they are also likely to experience increased levels of functional impairment in 

the future. Because of their current and future clinical relevance, subthreshold depression 

and subthreshold anxiety may be valuable targets for treatment or indicated prevention. 

Our findings suggest that a combination of subthreshold disorder and additional risk 

factors, such as a history of depressive or anxiety disorder, high neuroticism, low consci

entiousness, somatic conditions, higher age, or childhood trauma, may prove to be the 

most cost-effective target. Intervention should start relatively non-intrusive and 

inexpensive, and progress to more aggressive, expensive, and invasive treatments as 

initial efforts fail or when symptoms are more severe. Although further studies on the 

effectiveness, costs, and benefits of treatment and prevention targeting individuals 

with subthreshold depression or subthreshold anxiety are needed, options include a 

variety of promising steps ranging from watchful waiting to specialized treatment. 
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Samenvatting 

Stemmingsstoornissen en angststoornissen zijn zwaargewichten wat betreft psychische 
aandoeningen. Niet alleen komen zij vaak voor, bij respectievelijk 6% en 10% van de 
Nederlandse bevolking, ook hebben zij een enorme invloed op het individu, zijn of haar 
directe omgeving en de maatschappij in zijn geheel. Zo gaan stemmingsstoornissen en 
angststoornissen samen met een verminderde kwaliteit van !even, zorgbehoefte, een 
grote kans op het ontwikkelen van andere psychische en lichamelijke klachten en zelfs 
met een verhoogde kans op vroegtijdige sterfte. 

Ook milde vormen die niet voldoen aan de klinische definitie gesteld in de Diagnostic 
and Statistical Manual (DSM), de diagnostische leiddraad in de psychiatrie, kunnen een 
grote invloed hebben. Deze subklinische vormen, hoewel in mindere mate dan de 
klinische varianten, gaan samen met dezelfde negatieve aspecten. Daarnaast blijken 
mensen met subklinische depressie en subklinische angst een sterk verhoogd risico te 
hebben voor het ontwikkelen van klinische stemmingsstoornissen of angststoornissen in 
de toekomst. Subklinische depressie en subklinische angst mogen dan wel te mild zijn om 
van een klinische stoornis te spreken, toch kunnen zij klinisch relevant zijn. 

Wanneer klachten niet voldoen aan een klinische diagnose zoals gesteld in de DSM, 
hoe moeten wij dan klinisch relevante depressie en angst vaststellen? Dit is de eerste 
vraag die in dit proefschrift wordt gesteld. De inschatting of subklinische klachten 
klinische relevant zijn is belangrijk, zij moeten immers niet verward warden met een 
sporadische 'dip' of angst die bij het gewone !even hoort. In de bestaande literatuur 
worden subklinische depressie en soms ook subklinische angst onderzocht, maar 
definities die daarbij gehanteerd warden lopen wijd uiteen en zijn over het algemeen 
weinig onderbouwd. In de DSM wordt gesteld dat een ziektebeeld klinisch relevant is 
wanneer klachten samengaan met subjectief lijden, of met een beperking in het 
functioneren. In dit proefschrift worden subklinische depressie en subklinische angst 
empirisch gedefinieerd op basis van het functioneren in het dagelijks !even. 

De tweede vraag die wordt beantwoord in dit proefschrift is hoe de mensen met 
subklinische depressie of subklinische angst, zoals eerder gedefinieerd, zich verder 
ontwikkelen. Uit eerder onderzoek blijkt dat mensen met subklinische depressie en 
subklinische angst een grotere kans hebben op een ongunstig beloop van hun klachten, 
zoals een grotere kans op een klinische stemmingsstoornis of angststoornis in de nabije 
toekomst. In dit proefschrift onderzoeken wij het beloop van subklinische depressie en 
subklinische angst in termen van het optreden van een klinische stemmingsstoornis of 
angststoornis, maar ook in termen van het functioneren in het dagelijks leven. 

Om deze onderzoeksvragen te kunnen beantwoorden is gebruik gemaakt van data 
van de Nederlandse Studie naar Depressie en Angst (NESDA). Deze longitudinale cohort 
studie bestudeert de etiologie en het beloop van depressie (depressieve stoornis en 
dysthymie) en angststoornissen (sociale fobie, paniekstoornis, agorafobie en gegenera-
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l iseerde angststoorn is). Aa n N ESDA namen 2981 respondenten deel, met of zonder 

stemmings- of angststoornis, vanuit de a lgemene popu latie, de eerste- of de tweedel ijns 

hu lpverlen ing .  De studies beschreven in  dit p roefsch rift zij n  gebaseerd op data van de 

eerste meting, de verkorte tussentijdse meting na een jaar en  de  meting na twee jaar. 

In Hoofdstu k 1 wordt een theoretische achtergrond besch reven en warden de onder

zoeksdoelen gedefin ieerd, waarna de onderzoeksresu ltaten gepresenteerd warden in 

Hoofdstukken 2 tot en met 6. I n  Hoofdstuk 2 wordt nagegaan hoe kl i n isch re levante 

subk l in ische depressie het beste kan warden vastgeste ld .  Hiervoor werd een vragen l ijst, 

de I nventory of Depressive Symptomatology - Self Report (IDS-SR30), verge leken met 

een diagnostisch i nterview, de Com posite I nternationa l  Diagnostic Interview (CIDI), in  

relatie tot d isfunctionere n  in  het dagel ijks leven.  Seide i nstrumenten waren op 

subk l in isch n iveau positief geassocieerd met disfu nctioneren, maar  deze associatie was 

veel sterker voor de I DS-SR30 dan voor de C ID I .  De keuze voor de IDS-SR30 a l s  meet

instru ment voor subk l in ische depressie werd verder ondersteund  door sens itiviteits- en 

specificiteitsana lyses. B ij een gebrek aan een grens d ie aangeeft wel ke mate van dis

fu nctioneren werke l ij k  'te veel '  is, b l ijft een grens tussen normale en subk l in ische 

depressie enigszins  arbitra i r. Mensen met een mi lde depressiescore op de I DS-SR30 

(score 1 4-25) al s ign ificant meer d isfunctioneren te ervaren in het dagel ij ks l even dan 

mensen b innen de norma le, gezonde range (score 0-1 3). Het verschi l  in  d isfunctioneren 

tussen mensen met een milde depressie score en  mensen met een normale 

depressiescore was groot te noemen in termen van effect. Het is daarom aannemel ij k  

om h ie r  de g rens tussen normaal  en k l in isch re levante subkl i n ische depressie te  trekken. 

Deze g rens werd ook ondersteund door sens itiviteits- e n  specificiteitsana lyses. 

I n  Hoofdstuk 3 wordt nagegaan hoe k l i n isch relevantie subk l in ische a ngst het beste 

kan warden vastgeste ld .  Net a l s  in Hoofdstuk 2 werden h iervoor twee instrumenten 

met e l kaar verge leken, de Beck Anxiety I nventory (BAI) en de CI DI ,  in re latie tot disfunc

tioneren in het dagel ijks  leven.  Afbreekregels b leken bij normaa l  gebru ik  van de CID I  de 

constater ing van subkl i n ische angstklachten met d it instrument ernstig te be lemmeren.  

Wanneer n iet meer aan de criteria va n een bepaa lde k l in i sche angststoornis kan warden 

voldaan, wordt bij normaa l  gebruik de interviewer naar  een volgende sectie geleid, 

waardoor veel  informatie over subk l i nische k lachten ver loren  g aat. De BAI daarentegen 

bleek wel gesch ikt voor het meten van angst op subkl i n isch n iveau, zoa l s  ook b leek uit 

de sterke, pos itieve relatie met d isfunctioneren i n  het dagel ij ks leven .  Net als bij 

subkl i n ische depressie b l ijft de g rens tussen normale en subk l in ische angst en igszins 

a rbitra i r, maar mensen met een m i lde angstscore (score 1 0-1 8) b leken reeds meer d is

functioneren te ervaren dan mensen met een norma le, gezonde angstscore (score 0-9). 

Al bij een score van 1 1  b leek d it verschi l  g root in termen van effect, wat deze score a l s  

g rens tussen normale angst en k l in isch re levante subkl i n ische angst onderbouwt. Het 

gebru i k  van de BAI en de gehanteerde g rens werden ondersteund door sens itiviteits

en specificiteitsana lyses. 
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Nadat subklinische depressie en subklinische angst op empirische basis waren gedefinieerd, 
kon in NESDA hun verdere ontwikkeling warden gevolgd. In Hoofdstuk 4 wordt 
beschreven in welke mate subklinische depressie en subklinische angst het optreden 
van klinische stemmingsstoornis of angststoornis voorspellen. Ook wordt gekeken in 
welke mate het hebben meegemaakt van een klinische stemmingsstoornis of 
angststoornis in het verleden het optreden van een nieuwe stemmingsstoornis of 
angststoornis voorspelt. Het bleek dat mensen met zowel een stoornis in het verleden 
als huidige subklinische klachten de grootste kans hadden om de stoornis binnen twee 
jaar te ontwikkelen. Mensen met zowel een eerdere stemmingsstoornis als huidige 
subklinische klachten hadden een veel grotere kans om binnen twee jaar opnieuw een 
stem mingsstoornis te krijgen, vergeleken met mensen die geen van beide hadden. Ook 
hadden zij een grotere kans om een angststoornis te ontwikkelen in deze tijd. Mensen 
met zowel een angststoornis in het verleden als huidige subklinische angst hadden een 
veel grotere kans om bin nen twee jaar een angststoornis en een grotere kans om een 
stemmingsstoornis te ontwikkelen, vergeleken met mensen die geen van beide had den. 
Ook een stoornis in het verleden alleen of huidige subklinische klachten alleen bleken 
goede voorspellers van een stoornis binnen twee jaar. Een opvallende bevinding hierbij 
was dat een stemmingsstoornis in het verleden en huidige subklinische depressie niet 
alleen het ontstaan van een stemmingsstoornis voorspelden, maar ook het ontstaan 
van een angststoornis. Een verklaring kan mogelijk gevonden word en in de exploratieve 
bevinding dat depressie met name een voorspeller leek te zijn voor angststoornissen 
waarbij het cognitieve 'zorgen maken' (in contrast met fysieke angst) op de voorgrond 
staat, namelijk gegeneraliseerde angststoornis en sociale fobie. Dit zorgen maken, ook 
wel rumineren genoemd, wordt gedeeld met de depressie, het zijn overkoepelende 
ken merken. 

Niet alleen hebben mensen met subklinische klachten een grotere kans op het 
ontwikkelen van een klinische stoornis, ook hun functioneren in het dagelijks !even 
blijft achter. In Hoofdstuk 5 wordt getoond dat mensen met subklinische klachten 
weliswaar verbeterden in functioneren, maar twee jaar later nog steeds slechter 
functioneerden dan mensen zonder subklinische klachten. Verscheidene ziekte-, 
persoonlijke en omgevingsfactoren werden bestudeerd om het slechtere functioneren 
te verklaren. De factoren die geassocieerd waren met slechter functioneren in mensen 
met subklinische klachten kwamen grotendeels overeen met de factoren die 
geassocieerd waren met slechter functioneren in mensen zonder subklinische klachten. 
Een angststoornis in het verleden, een grate mate van neuroticisme, een kleine mate 
van conscientieusheid, traumatische ervaringen in de jeugd en een grater aantal 
somatische aandoeningen gingen samen met grater disfunctioneren in mensen met 
en zonder subklinische klachten .  Alleen een hogere leeftijd ging samen met grater dis
functioneren enkel in mensen met subklinische klachten. Er werden geen aanwijzingen 
gevonden voor factoren die een verslechtering of verbetering in functioneren over de 

1 45 



'-.AMENVATTING 

tijd voorspelden, wat benadrukt dat de samenhang tussen de genoemde factoren en 
disfunctioneren niet alleen voor een brede groep geldt, maar ook constant is. 
Nog een volgende studie naar depressie en angst werd uitgevoerd, buiten het kader 
van het centrale thema van dit proefschrift. In Hoofdstuk 6 wordt beschreven in hoeverre 
klinische stemmingsstoornissen en angststoornissen samengaan met een tijdelijke 
verschuiving in persoonlijkheid zoals gemeten met de NEO-Five Factor Inventory, 
zogenaamde toestandseffecten (state effects). Toestandseffecten op neuroticisme en 
extraversie zijn vaker aangetoond bij stemmingsstoornissen, maar er zijn weinig studies 
die een toestandseffect bij angststoornissen beschrijven. Ook warden toestandseffec
ten bij stemmingsstoornissen en bij angststoornissen vrijwel nooit samen onderzocht, 
terwijl deze twee stoornisgroepen wel vaak samen gaan. Wanneer slechts een van de 
twee stoornisgroepen wordt onderzocht, zou de andere een onbekende mate van 
vertekening op kunnen leveren op persoonlijkheidsmaten. In deze studie werd hiervoor 
gecorrigeerd in analyses. Zowel stemmingsstoornissen als angststoornissen bleken 
samen te gaan met kleine toestandseffecten op neuroticisme, maar effecten op 
extraversie en conscientieusheid bleken vooral met stemmingsstoornissen samen te 
gaan. Deze resultaten bleven behouden wanneer de stemmingsstoornissen werden 
opgesplitst in depressie en dysthymie en de angststoornissen werden opgesplitst in 
sociale fobie, paniekstoornis, agorafobie en gegeneraliseerde angststoornis. Er werden 
additionele relaties gevonden tussen toestandseffecten op extraversie en sociale fobie 
of gegeneraliseerde angststoornis en tussen toestandseffecten op conscientieusheid 
en sociale fobie, wat net als de resultaten in Hoofdstuk 4 zou kunnen wijzen op een 
grotere gemeenschappelijkheid van depressie met sociale fobie en gegeneraliseerde 
angststoornis dan met de overige angststoornissen. Hierbij moet warden opgemerkt 
dat de effecten gevonden voor de stoornissen afzonderlijk zeer klein waren, mogelijk 
door een gebrek aan statistische power. 

Dit proefschrift eindigt met een algemene discussie (Hoofdstuk 8), waarin de 
bevindingen warden samengevat en besproken in de context van eerdere studies. Ook 
warden implicaties van de bevindingen, methodologische kwesties, suggesties voor 
komende studies en opties voor behandeling en preventie besproken. De belangrijkste 
conclusie is dat subklinische depressie en subklinische angst gedefinieerd aan de hand 
van functioneren wel degelijk klinisch relevant kunnen zijn. Niet alleen gaan zij samen 
met disfunctioneren in het dagelijks leven, ook het beloop is ongunstig. Dit betekent 
niet dat subklinische depressie of subklinische angst automatisch als stoornissen 
moeten warden gezien, of dat iedereen met subklinische klachten behandeld moet 
warden. Wei roepen subklinische klachten om verdere exploratie van het welzijn van 
het individu in kwestie. Het totaalbeeld van klachten, omstandigheden en behoeften 
zouden moeten bijdragen aan de keuze voor behandeling om de klachten te verminderen 
of preventie om erger te voorkomen. Preventie is effectief gebleken in uiteenlopende 
settings en kan op lange termijn zelfs goedkoper zijn dan de kosten die klinische 
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depressieve en angststoorn issen met zich meebrengen. Mensen met een combinatie 

van subkl in ische klachten en add itionele risicofactoren, zoa ls een grate mate van 

neuroticisme of veel somatische klachten, zouden wat betreft inzet en kosten de meest 

effectieve doelgroepen kunnen zijn voor preventieve i n itiatieven. l nterventies zouden 

moeten warden vormgegeven volgens het zogenaamde stepped care model, dat wi l 

zeggen sta rtend met relatief wein ig intensieve en goedkope interventies d ie naar 

behoefte intensiever en duurder warden wanneer eerdere interventies n iet toere ikend 

blijken of wanneer de klachten verergeren. Hoewel studies nodig zijn naar de werkzaamheid, 

kosten en baten van behandel ing en preventie van subkl i n ische klachten, zij n  een g roat 

aanta l opties voorhanden, varierend van een s impel  ' in de gaten houden' door de 

hu isa rts tot gespecial i seerde psychologische behandel ing .  
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