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1.
General Introduction
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The World Health Organization (WHO) states that mental health is “a state of well-being in 
which an individual realises his or her own abilities, is able to cope with the normal stresses of 
life, can work productively and is able to make a contribution to his or her community”.1 This 
implies that mental health is the foundation, or at least one of the foundations, for individual 
well-being and functioning. Moreover, it implies that mental disorders (psychopathology) 
have a great negative impact on individuals’ well-being and functioning. One of the most 
common mental disorders is major depression. In this PhD thesis, we investigate the 
association between major depressive disorder and depressive problems on the one hand, 
and impairments in role functioning and disability during adolescence and adulthood on 
the other hand. In this thesis, we define depression as major depressive disorder (MDD) 
according to strict criteria, whereas depressive problems comprise a continuous measure 
of depressive symptoms. When we use the term ‘depression’, we mean both MDD and 
depressive problems.

Depression: a national and global burden of disease

The last version of the Global Burden of Disease analyses of the WHO2 showed that MDD 
is the third leading cause of disability worldwide at all ages, at the eighth place in low-
income countries, and taking the first place in middle- and high-income countries. In the 
Netherlands, MDD is the fourth leading cause of disability among 56 selected major diseases 
at all ages.3 Almost nineteen percent of the Dutch adult population is diagnosed with MDD 
at one point in their life. This lifetime prevalence is higher among females (24.3%) than 
among males (13.1%).4 Among Dutch adolescents, the lifetime prevalence of MDD was not 
recently measured. However, worldwide the lifetime prevalence of MDD among adolescents 
(until 20 years of age) was estimated to be between 15-20%. This is a prevalence that is 
comparable to the lifetime prevalence of adults, which suggests that depression may often 
have its onset during adolescence.5,6 

To diagnose MDD in adults, criteria from the Diagnostic and Statistical Manual of Mental 
Disorders version IV (DSM-IV) are used.7 According to these criteria, persons who suffer 
from MDD must have at least one of the core depressive symptoms (i.e., either depressed 
mood or loss of interest or pleasure in daily activities) and in total five or more depressive 
symptoms, including also other symptoms such as markedly diminished interest or pleasure 
in all, or almost all, activities most of the day, nearly every day; significant weight loss when 
not dieting or weight gain, or decrease or increase in appetite nearly every day; or recurrent 
thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, 
or a suicide attempt or a specific plan for committing suicide. Finally, the symptoms need 
to be present most of the day, nearly every day, for at least two weeks and must cause 
clinically significant distress or impairment in social, occupational, or other important areas 
of functioning.
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The diagnostic criteria of MDD in children and adolescents are similar to those in adults. 
However, recognition and diagnosis in this group is more difficult as the symptoms may be 
expressed differently, varying on the developmental period the child is in. Furthermore, it 
may be hard for children to describe their feelings and mood. In adolescents, MDD is often 
associated with behavioural problems.7

Depression, impaired role functioning, and disability in adults and adolescents

It is well established that MDD and depressive problems (both further referred to as 
depression) are associated with impaired role functioning or disability in both adults8-14 
and adolescents.15,16 This disability can be defined as “any restriction or lack of capacity to 
perform an activity in a manner or within a range considered normal for a human being”,17 
and disability due to depression can occur in multiple domains of functioning. Examples 
of functioning that is impaired by depression are daily functioning such as self-care and 
household functioning; social functioning and participation in society; work functioning in 
adults; and academic performance in adolescence. Although a substantial amount of studies 
has focused on the relation between depression and role functioning disability, there are still 
gaps in the current knowledge. It is, for example, unknown if there are factors (i.e., illness, 
personal, and environmental factors) that moderate the association between depression 
and role functioning and if there are differences between adolescent boys and girls.

In adolescents, depressive problems predict later problems in functioning, while functional 
problems predict later depressive problems as well.15,16,18-22 However, the bidirectional 
relationship between the two remains unclear; do in particular depressive problems cause 
poor functioning, is it the other way around, or are the effects equally strong? It is also 
uncertain whether depressive and functional problems in late childhood carry a risk for 
similar problems in later adolescence and if this differs between girls and boys. Subsequently, 
depressive problems are not the only mental health problems during adolescence that affect, 
or are affected by, functioning; other prevalent problems are anxiety disorder, attention-
deficit hyperactivity disorder (ADHD), and behavioural problems (i.e., opposite defiant 
disorder [ODD] and conduct disorder [CD]). It is not studied how large the role of depressive 
problems is over and above other types of mental health problems in adolescents, and 
which type of problems affects which type of functioning most.

In adults, severity of MDD and disability show synchrony of change during the course of the 
illness.10 That is, when depression severity decreases, disability decreases and functioning 
improves. Nonetheless, there are still individuals who function surprisingly well despite 
the presence of a severe depression, such as MDD.10,23,24 The question that rises here is: 
what explains this heterogeneity in disability of patients with MDD? Because persons 
suffering from MDD differ greatly in symptom characteristics, such as severity of depressive 
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symptoms,25,26 recurrence,27 and age of onset,28 it is possible that individual characteristics 
of MDD and comorbid mental disorders account for the heterogeneity in MDD-associated 
disability.

Theoretical frameworks to explain the association between depression and disability

The model of the International Classification of Functioning, Disability, and Health29 (ICF) 
illustrates the existence of an association between depression and disability, and provides 
a basis for the understanding of heterogeneity in depression-associated disability. Although 
the model was originally designed for use in adults, it may also be applied to adolescents. 
The ICF views disability as the outcome of interactions between health conditions and 
contextual characteristics (Figure 1). Among the health conditions are diseases, disorders 
and injuries including depression; among the contextual characteristics are personal and 
environmental characteristics. 

The assumption that personal and environmental characteristics are important to understand 
individual differences in disability, over and above illness characteristics,30 makes it plausible 
that personal and environmental characteristics account for heterogeneity in disability 
in adults with MDD. Personal characteristics are defined as the particular conditions 
of an individual’s life and living, and are not classified in the ICF because of large social 
and cultural variance in these characteristics.31 However, the ICF offers some examples 
of personal characteristics that include gender, age, coping styles, social background, 
education, profession, overall behaviour pattern, personality, and other characteristics that 
are assumed to influence how disability is experienced by the individual.29 Environmental 
characteristics constitute the physical and social environment in which people live their 
lives. 

Figure 1. The hypothesized model associating depression and disability, (partly) based on the International Clas-
sification of Functioning, Disability, and Health (ICF).29
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In the opposite direction, the competency-based model of depression is a model 
that describes the mechanism underlying the prospective relationship between poor 
performance in several domains of functioning and later depressive problems (Figure 2). 
This model is developed for adolescents, and asserts that adolescents who perform poorly 
in one or more domains of functioning may receive negative feedback from others, which 
can trigger the risk of depressive problems.32 According to this theory, adolescents learn to 
base their self-perception on the way they are regarded by others. If children are negatively 
regarded by others, they may tend to adopt this negative view which results in a negative 
self-perception. This negative self-perception may increase the risk of depressive problems 
among these poorly functioning children.33

Figure 2. The hypothesized model associating poor functioning and depression in adolescents, based on the 
competency-based model of depression.32,33

Disentangling depression and disability: why it is important

As depression is an important health burden with large effects on various domains of role 
functioning, it is important to extend the current knowledge on this association. Insight 
into the relation between depression and functioning may contribute to improvement of 
preventions or interventions for disability among persons with depression in several ways. 
First, research on risk factors of disability among depressed persons can be used to identify 
subgroups of persons that are at risk for more severe disability than others, or are at risk of 
slower or incomplete recovery of functioning after the depressive episode. Consequently, 
these persons should be monitored more closely to decrease the impact of depression on 
their role functioning. In addition, efforts can be made to reduce or remove the burden 
of the identified risk factors. Furthermore, it is informative to analyse which dimensions 
of functioning are most severely affected by depression, so that interventions can target 
these specific areas of functioning. Information about bidirectional relationships between 
depression and functioning is valuable in assessing whether preventions or interventions 
should be targeted at depression or impairments in functioning in the first place. Finally, 
longitudinal analyses can provide information on long-term effects of depression on 
functioning, providing the opportunity to address the needs of the persons who are at risk 
of future functional impairments.

Poor role
functioning

Negative feedback
from others

Negative
self-perception

Depressive
problems
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The TRAILS and NESDA study

In this thesis we used data from two different studies: the TRacking Adolescent’s Individual 
Lives Survey (TRAILS) and the Netherlands Study of Depression and Anxiety (NESDA). 

To study depressive problems and functioning during adolescence, we used data from 
TRAILS; a prospective cohort study of Dutch preadolescents who are followed biennially until 
they are at least 25 years old. The TRAILS target sample consisted of preadolescents who 
lived in five municipalities in the northern part of the Netherlands during their recruitment 
at age 10, including both urban and rural areas. A detailed description of the study design, 
sampling procedures, data collection, and measures of the TRAILS study can be found in De 
Winter et al.34 and Huisman et al.35 In TRAILS, we administered symptom measures, including 
an inventory of depressive problems, to the adolescents, their parents, and teachers at the 
first three assessment waves, but we did not conduct psychiatric diagnostic interviews. 
Hence, we analyse multi-informant data of depressive problems of the adolescent, but we 
do not study psychiatric diagnoses.

To study heterogeneity in disability of adult patients with MDD, we used data from NESDA; 
an on-going multi-centre longitudinal cohort study including 2981 individuals (18-65 years) 
with current or remitted depressive and/or anxiety disorder, patients at risk due to family 
history or subthreshold symptoms, and healthy controls. Participants were recruited at 
three locations in the Netherlands, in three different settings: the general population, 
primary care, and mental health care. The aim of NESDA is to investigate the long-term 
course and consequences of depression and anxiety disorders. The rationale, objectives, 
and methods of NESDA have been described by Penninx and colleagues.36 The studies in this 
thesis were based on data from patients with a diagnosis of major depressive disorder at 
the first measurement wave. In NESDA, major depressive disorder was diagnosed using the 
Composite International Diagnostic Interview (CIDI), a structured interview according to the 
psychiatric DSM-IV criteria.37

This PhD thesis

The main aim of this PhD thesis is to contribute to disentangling the complex relation 
between depressive problems and functioning in both adolescents and adults. This thesis 
consists of two parts. 

Part one: depressive problems and role functioning in adolescents

In the first part of this thesis, the association between depressive problems and functioning 
in adolescents is investigated. Although previous research showed that psychopathology 
during adolescence is associated with poor functioning at school, a number of important 
issues need further exploration. Hence, we study the unique association between specific 
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dimensions of psychopathology (depression, anxiety, ADHD, ODD, and CD) and specific 
domains of functioning (academic performance, social well-being, and social preference). 
This study is described in Chapter 2. In addition, we study whether there were differences 
in the established associations depending on gender or the informant of the adolescent’s 
psychopathology. The study was conducted cross-sectionally.

In Chapter 3, we focus on the -in chapter 2 established- association between adolescents’ 
depressive problems and functioning, but now in a longitudinal perspective. In this study 
(age 11 to 16 years old), we investigate the bidirectional effects between depressive 
problems and academic performance, social well-being, and social preference over time. 
We also take gender differences into account.

Part two: explaining heterogeneity in disability associated with major depressive disorder 
in adults

In the second part of this thesis, heterogeneity in disability with MDD in adults is 
investigated. Chapter 4 and 5 describe two cross-sectional studies in which we studied 
multiple characteristics that may explain why in some depressed persons functioning is 
more affected than in others. In Chapter 4, we focus on the effect of illness characteristics 
and comorbid mental disorders, while in Chapter 5 we focus on the additional effects of 
personal and environmental characteristics. Both studies are based on NESDA data.

Given that synchrony of change between depression severity and disability is not found in 
all patients, we study in Chapter 6 which factors determine to what extent reductions in 
depressive symptoms over time were accompanied by reductions in disability. In this study, 
potential moderators of the synchrony of change are based on the findings of the studies 
described in chapter four and five. We use 3-year longitudinal data from the NESDA study. 
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 2.
Psychopathology and Academic 

Performance, Social Well-being, 

and Social Preference at School 

This chapter is based on: Verboom CE, Sijtsema JJ, Penninx BWJH, Verhulst FC, Ormel J. 

Psychopathology and functioning at school: The TRAILS study. (submitted)



20  |  CHAPTER 2

Abstract

Purpose: Problems in psychopathology during adolescence have been associated with poor 
academic performance, low social well-being, and low social preference by peers at school. 
These functional impairments may have negative long-term consequences for adult social, 
economic, and mental health outcomes. Hence, it is essential to extend knowledge about 
psychopathology and school functioning. This study investigates the informant-specific 
association between problems in five dimensions of psychopathology and three domains of 
school functioning, while considering gender and developmental time-frame.

Methods: Data were derived from a large Dutch longitudinal cohort study in which 
adolescents’ psychopathology problems and functioning at school, reported by child, parent, 
teacher, and peers, were measured at primary (N=2230) and secondary school (N=2149).

Results: Although psychopathology and functioning at school were strongly associated, there 
was substantial and meaningful variation in the associations between different dimensions 
of psychopathology and different domains of functioning. In particular externalising 
problem behaviour (i.e., ADHD and CD) was associated with poor academic performance, 
whereas affective problems were mostly associated with poor social well-being and social 
preference. Notable differences emerged between informants, gender, and primary and 
secondary school.

Discussion: A paramount benefit of this study compared to previous studies is that we 
adjusted our analyses for co-occurring psychopathology problems which facilitated insight 
into the unique associations between psychopathology and functioning at school. These 
findings can be used to identify adolescents at risk for poor functioning at school and to 
efficiently design interventions by allocating resources to reduce or prevent poor school 
functioning in these risk groups. 
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Introduction

Psychopathology during adolescence has been associated with several adverse outcomes 
such as poor functioning at school and social problems.1-3 Important dimensions of 
psychopathology in adolescence include affective and anxiety problems (i.e., internalising 
problem behaviour) and attention deficit hyperactivity disorder (ADHD), oppositional defiant 
disorder (ODD), and conduct disorder problems (CD – i.e., externalising problem behaviour). 
Domains of functioning at school that are usually affected by psychopathology include, but 
are not limited to, academic performance, social well-being, and social preference. For 
instance, adolescents with affective problems, anxiety, ADHD, ODD, and CD were shown to 
obtain lower current and future grades compared to adolescents without these problems.1-6 
In addition, internalising problem behaviour such as affective problems were shown to lead 
to more missed school days and more days with impairments.2,4,5 whereas externalising 
problems such as ODD and CD were associated with reduced productivity in the classroom.1 
Poor social well-being at school has been reported among adolescents with ODD and 
CD7 and in adolescents with affective problems,8 mostly due to less social involvement 
in organised activities compared to healthy adolescents. Social preference, which -in 
this study- corresponds to the number of times adolescents were nominated by their 
classmates as ‘liked’ minus the number of nominations adolescents received as ‘disliked’, 
has been studied less. However, in particular problems of ADHD, ODD, and CD were found 
to be associated with poor relations with peers.9-11 Extending the current knowledge about 
effects of adolescent psychopathology on school functioning is important because of its 
negative long-term consequences for adult social and economic outcomes and adult mental 
health.12-15

Although previous research showed that psychopathology during adolescence is associated 
with poor functioning at school, a number of important issues need further exploration. 
First, evidence is needed on the unique association between specific dimensions of 
psychopathology and specific domains of functioning, while adjusting for the other 
dimensions of psychopathology. Insight into these unique associations may identify groups 
of adolescents that are at greatest risk of poor functioning at school and thus need special 
attention in preventive interventions. To our knowledge, no studies have examined multiple 
dimensions of psychopathology simultaneously. Second, informant-specific associations 
between psychopathology and functioning should be examined to identify whether there is 
a difference between informants and where this difference occurs. Consequently, we might 
be able to identify which informant is most or least able to provide accurate reports on 
psychopathology and most relevant given a particular domain of functioning. Although the 
level of agreement between multiple informants is usually low.16,17 it is unclear whether this 
also relates to differences in the associations between psychopathology and functioning 
at school. Since we use psychopathology data reported by the adolescent, parent, and 
teacher, we are able to provide more clarity on this issue. Third, clear evidence about 
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differential effects of specific psychopathology dimensions per developmental age-range 
and gender on specific types of functioning should be available to help design tailored 
interventions addressing the unique needs of particular groups of adolescents (e.g., boys 
or psychopathology at secondary school). This can be done by investigating the association 
between psychopathology and functioning at school in a developmental time-frame by using 
data from both primary and secondary school, and by studying gender-interactions. The 
transition from one school to another can be a stressful time because children have to adjust 
to new situations such as different and new teachers, different classes, and usually a larger 
school environment. At the same time, hormonal changes occur and social expectations 
increase1. Consequently, associations between psychopathology and functioning at school 
may become more apparent after this transition from primary to secondary school. 
Research on gender differences is scarce and inconclusive but seems to point towards 
poorer functioning in boys than in girls with similar mental health problems.2,3,8

In sum, this study addresses several limitations in previous research by examining the unique 
associations between problems in five dimensions of psychopathology and three domains 
of school functioning, adjusted for comorbid psychopathology. Additionally, informant-
specific associations, differences in developmental time-frame, and gender differences will 
be explored to identify potential groups at particular risk of poor school functioning. The 
gathered information may provide cues for interventions that address the unique needs of 
particular groups of adolescents. 

Methods

Study population

This study was part of the TRacking Adolescents’ Individual Lives Survey (TRAILS), a 
prospective cohort study of Dutch preadolescents who will be measured biennially until 
they are at least 25 years old. The present study involved the first (T1) and the second (T2) 
assessment wave of TRAILS. The TRAILS target sample consisted of preadolescents living 
in five municipalities in the northern part of the Netherlands, including both urban and 
rural areas. Of the 2,935 children who were approached to take part in the study, 76.0% 
were enrolled, resulting in a sample size of 2,230. Both the child and the parent had to 
agree on participation. The mean age of the children at T1 was 11.09 years (SD=0.55; 
50.8% girls). At T1, the preadolescents were enrolled in primary school. Of the 2,230 T1 
participants, 96.4% (N=2149) participated in T2, which was held two-and-a-half years after 
T1, at an average age of 13.5 years. At T2, the participants were enrolled in secondary 
school. A detailed description of the study design, sampling procedures, data collection, 
and measures of the TRAILS study can be found elsewhere.18,19 To assess the association 
between psychopathology and social preference, a peer nominations subsample was used 
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(T1: N=1065, mean age 11.06, SD=0.51, 55.2% girls; T2: N=1023, mean age 13.51, SD=0.53, 
55.5% girls).20 Peer nominations were only assessed in classrooms with at least ten TRAILS 
respondents and the children in this subsample differed somewhat from the other TRAILS-
respondents: for example, they were more often girls than boys (588 versus 477; χ2=16.1, p< 
0.01); came on average from higher socio-economic strata, (t=5.1, p<0.01); and lived more 
often with the same parents/carers throughout their life, (χ2=12.5, p<0.01). Consequently, 
the findings produced using this subsample can only be generalised to a population of 
preadolescents who attend regular elementary schools and did not repeat grades. 

Measurements

Psychopathology 

Psychopathology was measured using reports from child, parent, and teacher. The Youth 
Self-Report (YSR) was used to assess child-reported internalising and externalising problem 
behaviour.21 It contains a list of 112 behavioural and emotional problems, which children 
can rate as 0=not true, 1=somewhat/sometimes true, or 2=very/often true in the past six 
months. The parent-reported version of this questionnaire, the Child Behaviour Checklist 
(CBCL), was used to administer parent-reported psychopathology problems.22 The original 
YSR and CBCL scales cover multiple behavioural problems, including withdrawn/depressed, 
anxious/depressed, thought problems, attention problems, activity/impulsivity, aggressive 
behaviour, and rule-breaking behaviour. In order to improve correspondence with clinical 
diagnostic categories, DSM-IV scales for YSR/CBCL problem behaviours were constructed,23 
resulting in the five psychopathology domains that were used in the current study: affective 
problems (13 items, α=0.68-0.77), anxiety problems (6 items, α=0.62-0.68), ADHD problems 
(7 items, α=0.68-0.84), ODD problems (5 items, α=0.62-0.78), and CD problems (15 
items, α=0.72-0.79). The Teacher’s Checklist of Psychopathology (TCP) was used to assess 
teacher-reported psychopathology problems (Appendix 1) and measures composite items 
corresponding to the original YSR/CBCL scales of behavioural problems, unlike the separate 
items in the YSR/CBCL. This made it impossible to create measures corresponding to DSM-
IV scales. Hence, we kept the original TCP items resulting in seven scales: withdrawn/
depressed, anxious/depressed, thought problems, attention problems, activity/impulsivity, 
aggressive behaviour, and rule-breaking behaviour. The first three scales cover internalising 
problems, whereas attention problems and activity/impulsivity correspond to problems of 
ADHD, and aggressive behaviour and rule-breaking behaviour correspond to problems of 
ODD and CD.

Academic performance

Academic performance was measured using the teacher questionnaire, developed for 
TRAILS, which contains five (T1; α=0.85) or nine (T2; α=0.90) items on work pace, effort, and 



24  |  CHAPTER 2

achievement (e.g., in language and mathematics – see Appendix 2). Lower scores represent 
poor academic performance whereas higher scores represent better academic performance.

Social well-being

Information on social well-being of the adolescent at school was measured using a self-
reported measure based on the Social Production Functions.24 This self-reported measure25 
was rated on a 5-point Likert scale (never–always, T1= 8 items, α=0.90; T2= 11 items, α=0.87 
– see Appendix 3).

Social preference

Social preference was derived from the peer nominations that were collected in the 
subsample described earlier in this method section. All children in the classroom received 
a questionnaire with the names of all classmates listed. Here, they could nominate their 
classmates as, among other things, liked or disliked.26 Social preference was constructed by 
subtracting the standardised number of dislike nominations from the standardised number 
of like nominations.

Statistical analysis

Multiple linear regression analyses were used to test associations between five dimensions 
of psychopathology problems and three domains of functioning at school, as reported by 
child, parent, and teacher, separately for primary school and secondary school.

First, we performed univariate analyses in which we looked at the association between each 
dimension of psychopathology and each domain of functioning, separately for all informants. 
Subsequently, we performed multivariate analyses of all psychopathology dimensions as 
reported by one informant simultaneously to adjust for co-occurring psychopathology. To 
assess whether the associations between psychopathology and school functioning differed 
between boys and girls, we analysed interaction effects between psychopathology and 
gender on functioning at school. Durbin-Watson tests, which assess the need to adjust for 
nested structures within classes, were all around two, indicating that adjustment for nested 
structures was not required.27
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Missing data

Independent sample t-tests showed significant differences between mean scores on 
psychopathology of participants who had missing information on one of the outcome 
measures, and those with full information. There was no discernible pattern in these 
significant differences. For some psychopathology dimensions the mean of the missing 
group was higher (e.g., ADHD problems), whereas for other dimensions (e.g., CD problems) 
the mean of the available group was higher. 

Table 1. Characteristics of the study population  and test of di�erences in psychopathology at primary 
and secondary school  
  Primary school Secondary school    
  N(%)  Mean(SD)   N(%)  Mean(SD)   t 
Number of participants   2230    2149     
Demographics         
 Gender         
  Girls 

Boys 
  1132(50.80)  

1098(49.20)  
  1095(51.00)  

1054(49.00)  
   

 Age   10.60(0.65)    13.07(0.61)    
  Range Mean  (SD) Range Mean  (SD)   
Psychopathology           
 Child report            
  A�ective problems  0  - 1.46  0.29  (0.25)  0  - 1.85  0.27  (0.26)   3.29** 
  Anxiety 0  - 1.67  0.35  (0.31)  0  - 1.83  0.36  (0.31)   -1.14  
  ADHD 0  - 2.00  0.59  (0.36)  0  - 2.00  0.67  (0.38)   -9.70***  
  ODD 0  - 1.80  0.45  (0.35)  0  - 1.46  0.46  (0.35)   -1.37  
  CD 0  - 1.33  0.23  (0.20)  0  - 2.00  0.23  (0.19)   1.17  
             
 Parent report           
  A�ective problems  0  - 1.69  0.19  (0.20)  0 - 1.83  0.15  (0.19)   7.84***  
  Anxiety 0  - 2.00  0.31  (0.30)  0 - 2.00  0.22  (0.26)   14.35***  
  ADHD 0  - 2.00  0.56  (0.46)  0 - 2.00  0.42  (0.40)   17.74***  
  ODD 0 - 2.00  0.58  (0.41)  0 - 2.00  0.42  (0.39)   17.30***  
  CD 0  - 1.41  0.14  (0.16)  0  - 1.29  0.10  (0.14)   10.75***  
             
 Teacher report            
  Withdrawn/Depressed 0 - 2.00  0.36  (0.50)  0 - 2.00  0.49  (0.56)   -8.49***  
  Anxious/Depressed 0 - 2.00  0.35  (0.47)  0 - 2.00  0.39  (0.51)   -3.94***  
  Thought problems 0 - 2.00  0.14  (0.33)  0 - 2.00  0.17  (0.37)   -2.48*  
  Attention problems 0 - 2.00  0.53  (0.58)  0 - 2.00  0.65  (0.63)   -7.10***  
  Activity/Impulsivity 0 - 2.00  0.36  (0.53)  0 - 2.00  0.38  (0.56)   -3.24**  
  Aggressive behaviour 0 - 2.00  0.31  (0.49)  0 - 2.00  0.32  (0.54)   -2.07*  
  Rule-breaking 

behaviour 
0 - 2.00  0.13  (0.36)  0 - 2.00  0.16  (0.40)   -3.36 **  

            
Functioning at school            
 Academic performance  1 - 5.00  3.62 (0.90)  1 - 5.00  3.31 (0.77)   11.78***  
 Social well -being 1 - 5.00  3.81 (0.64)  1 - 5.00  3.23 (0.58)   20.90***  
 Social preference  - 6.66

 
- 3.79  0.21 (1.62)  - 9.27

 
- 3.06  0.03 (1. 84)   2.78  

*  p ≤ 0.05; ** p < 0.01; *** p < 0.001.  
Psychopathology and functioning measures re�ect the sum of the scores on the individual items of the scales; see 
method section for the number of items and alphas.  
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Results

Descriptive statistics

Descriptive statistics of the study population are presented in Table 1. Compared to primary 
school, parent-reported psychopathology at secondary school was on average lower, whereas 
teacher-reported psychopathology was somewhat higher across the board. Functioning 
tended to worsen from primary to secondary school. Independent sample t-tests showed 
significant differences in academic performance between boys and girls. In both primary 
and secondary school, the main effect of gender indicated that boys’ academic performance 
was significantly lower compared to that of girls. Therefore, we included gender interactions 
to explore gender differences in the association between psychopathology and academic 
performance (Table 2). 

Main results

Academic performance 

Unadjusted for problems of other dimensions (further referred to as comorbidity), most 
dimensions of psychopathology were associated with poor academic performance, 
particularly when reported by parents and teachers (Table 2). Adjusted for comorbidity, 
problems of ADHD were clearly the strongest predictor of poor academic performance, 
in particular in girls, and irrespective of informant. Affective problems and CD problems 
showed weaker and less robust associations with poor academic performance, while the 
other dimensions of psychopathology had no independent association with academic 
performance anymore. While adjusted for co-occurring problems from other dimensions, 
anxiety was associated with better academic performance. The amount of explained variance 
(R2) in functioning differed between informants, ranging from 55.7% (teacher report) to as 
little as 6.3% (child report) at primary school and from 48.8% (teacher report) to 13.5% 
(child report) at secondary school. Finally, the variance in academic performance explained 
by child-reported psychopathology was twice as high at secondary school compared to 
primary school.
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Table 2. Associa�ons between psychopathology (reported by mul�ple informants) and academic performance 
(reported by teacher) at primary and secondary school. 
  Academic performance at  

primary school 
 Academic performance at  

secondary school    
   UVa   MV   UVa   MV 
   β   β   β   β 

Child report        
 Gender (1 = boys)   -0.161***    -0.146*** 
 Affec�ve problems -0.107**  -0.175***  -0.111**  0.005 
  AFF*gender 0.044  0.110**  0.023  -0.013 
 Anxiety 0.023  0.180***  -0.033  0.074 
  ANX*gender 0.046  -0.061  0.049  0.056 
 ADHD -0.135***  -0.164***  -0.261***  -0.167*** 
  ADHD*gender 0.048  0.093*  0.043  -0.031 
 ODD -0.063  0.011  -0.238***  -0.069 
  ODD*gender -0.012  -0.024  0.097**  0.132** 
 CD -0.056  0.037  -0.304***  -0.187*** 
  CD*gender -0.034  -0.100*  0.072  -0.022 
 R2    0.063    0.135 
         
Parent report        
 Gender (1 = boys)   -0.094***    -0.125*** 
 Affec�ve problems -0.191***  -0.030  -0.171***  -0.067 
  AFF*gender 0.048  0.040  0.079*  0.067 
 Anxiety -0.130***  0.027  -0.012  0.152*** 
  ANX*gender 0.017  -0.016  -0.004  -0.031 
 ADHD -0.472***  -0.533***  -0.429***  -0.362*** 
  ADHD*gender 0.071*  0.106*  0.149***  0.092 
 ODD -0.204***  0.115**  -0.264***  0.032 
  ODD*gender 0.014  -0.005  0.061  -0.078 
 CD -0.276***  -0.013  -0.350***  -0.166** 
  CD*gender 0.039  -0.077*  0.137***  0.115 
 R2    0.213    0.163 
         
Teacher report        
 Gender (1 = boys)   -0.028    -0.005 
 Withdrawn/Depressed -0.302***  -0.130***  -0.153***  -0.060 
  WD*gender 0.063**  0.066*  0.043  -0.009 
 Anxious/Depressed -0.231***  0.052  -0.231***  -0.015 
  AD*gender -0.012  -0.021  0.067*  0.075* 
 Thought problems -0.208***  0.027  -0.172***  0.085** 
  TP*gender -0.033  -0.004  0.023  -0.016 
 A�en�on problems -0.737***  -0.772***  -0.695***  -0.695*** 
  AP*gender 0.015  0.070*  0.048*  0.013 
 Ac�vity/Impulsivity -0.517***  0.048  -0.491***  -0.023 
  AI*gender 0.051  -0.046  0.094*  0.052 
 Aggressive behaviour -0.362***  0.019  -0.369***  -0.055 
  Age*gender 0.000  -0.032  0.019  0.026 
 Rule-breaking behaviour -0.287***  -0.062  -0.310***  -0.029 
  RBB*gender 0.022  0.022  0.034  -0.034 
 R2    0.557    0.488 
a Adjusted for gender and psychopathology*gender 
* p ≤ 0.05; ** p < 0.01; *** p < 0.001 
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Social well-being at school

Social well-being was consistently associated with all dimensions of psychopathology, 
when unadjusted (Table 3). Adjusted for comorbidity, affective problems were strongest 
associated with poor social well-being, irrespective of informant and age-range. To a lesser 
extent and less consistently, also problems of CD and ADHD were associated with poor 
social well-being. Moreover, we found that rule-breaking behaviour reported by the teacher 
at secondary school was weakly associated with better social well-being. The variance in 
social well-being that was explained by psychopathology was around 5% for all informants.

Social preference

Almost all psychopathology dimensions were univariately associated with poor social 
preference (Table 4). In the multivariate models, affective problems were strongest associated 
with poor social preference at both ages. In addition, parent- and teacher-reported problems 
of ADHD were associated with poor social preference, while child-reported ADHD problems 
were related to better social preference. Only when reported by teachers, adolescents with 
ODD/CD problems such as aggressive and rule-breaking behaviour were less preferred by 
their peers. Finally, the amount of variance explained by the teacher-reports was convincingly 
higher than that of the child- and parent-report, although the explained variance by the 
teacher-reports was lower at secondary than primary school. 

Table 3. Associa�ons between psychopathology (reported by mul�ple informants) and social well-being 
(reported by child) at primary and secondary school. 
  Social well-being at 

primary school 
 Social well-being at 

secondary school 
   UV   MV   UV   MV 
   β   β   β   β 
Child report        
 Affec�ve problems -0.201***  - 0.132***  -0.201***  -0.158*** 
 Anxiety -0.136***  - 0.001  -0.131***  - 0.020 
 ADHD -0.138***  0.008  -0.097***  0.018 
 ODD -0.186***  - 0.082**  -0.147***  -0.048 
 CD -0.186***  - 0.083**  -0.125***  -0.046 
 R2    0.056    0.045 
         
         
Parent report        
 Affec�ve problems -0.131***  - 0.103***  -0.196***  -0.130*** 
 Anxiety -0.071**  - 0.002  -0.149***  -0.046 
 ADHD -0.091***  - 0.010  -0.154***  -0.068* 
 ODD -0.099***  - 0.006  -0.129***  0.010 
 CD -0.072**  - 0.178***  -0.106***  -0.075** 
 R2    0.049    0.050 
         
Teacher report        
 Withdrawn/Depressed -0.143***  - 0.113***  -0.262***  -0.222*** 
 Anxious/Depressed -0.126***  - 0.054  -0.202***  -0.088** 
 Thought problems -0.085***  0.004  -0.089**  0.022 
 A�en�on problems -0.073**  0.043  -0.109***  -0.025 
 Ac�vity/Impulsivity -0.098***  - 0.082**  -0.083**  -0.087* 
 Aggressive behaviour -0.086***  - 0.018  -0.041  0.003 
 Rule-breaking behaviour -0.067**  - 0.013  0.012  0.065* 
 R2   0.030    0.084 
* p ≤ 0.05; ** p < 0.01; *** p < 0.001 
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Discussion

Main findings

In the present study we extended current knowledge about associations between 
adolescents’ psychopathology and functioning at school. Externalising problem behaviour 
(i.e., ADHD and CD) was strongest associated with poor academic performance, affective 
problems with reduced social well-being and social preference, and anxiety with better 
academic performance. Significant gender interactions appeared with regard to academic 
performance; the direction of these effects varied over the different dimensions of 
psychopathology. Additionally, differences in the psychopathology-functioning association 
between primary and secondary school exist. Finally, we showed that differences in the 
associations between psychopathology problems and functioning at school exist between 
informants. Teacher-reported psychopathology explained most variance in academic 
performance and social preference, compared to the child- and parent-reports. 

The findings of the current study are mostly in line with what has been described previously, 
and several of these studies provide explanations for the associations that were found. 
For example, ADHD problems such as concentration problems, inattention, hyperactivity, 

Table 4. Associa�ons between psychopathology (reported by mul�ple informants) and social preference 
(reported by peers) at primary and secondary school. 
  Social preference at 

primary school 
 Social preference at 

secondary school 
   UV   MV   UV   MV 
   β   β   β   β 
Child report        
 Affec�ve problems -0.126***  -0.174***  - 0.117***  -0.117** 
 Anxiety -0.014  0.112**  - 0.072*  -0.023 
 ADHD -0.032  0.051  0.038  0.150*** 
 ODD -0.102**  -0.078  - 0.080*  -0.082 
 CD -0.090**  -0.027  - 0.051  -0.021 
 R2    0.029    0.029 
         
Parent report        
 Affec�ve problems -0.120***  -0.023  - 0.201***  -0.126** 
 Anxiety -0.075*  -0.008  - 0.158***  -0.048 
 ADHD -0.198***  -0.138**  - 0.180***  -0.106* 
 ODD -0.165***  -0.068  - 0.155***  -0.016 
 CD -0.182***  -0.050  - 0.167***  -0.002 
 R2    0.047    0.055 
         
Teacher report        
 Withdrawn/Depressed -0.248***  -0.176***  - 0.274***  -0.237*** 
 Anxious/Depressed -0.240***  -0.068  - 0.216***  -0.095* 
 Thought problems -0.143***  0.081*  - 0.086*  0.052 
 A�en�on problems -0.286***  -0.067  - 0.126**  -0.036 
 Ac�vity/Impulsivity -0.303***  -0.120*  - 0.050  -0.056 
 Aggressive behaviour -0.304***  -0.104*  - 0.140***  -0.106* 
 Rule-breaking behaviour -0.262***  -0.107**  - 0.124**  -0.072 
 R2    0.164    0.108 
* p ≤ 0.05; ** p < 0.01; ***p < 0.001 
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and lack of planning and internalising skills seem responsible for the association between 
ADHD problems and poor academic performance.6,28 Whereas the prevalence of ADHD is 
higher among boys, girls are more severely affected by ADHD,29 which explains why ADHD 
problems have more impact on girls’ than on boys’ academic performance. In line with 
our results at secondary school, studies that focused merely on the association between 
CD problems and academic performance pointed towards a negative association between 
CD and academic performance.30 In addition, we found that anxiety problems were 
associated with improved academic performance, which is in line with one other study.31 
The motivation to work hard and perform well may be higher in more anxious adolescents 
than in adolescents without anxiety problems. In addition, anxious children may be less 
socially involved with their classmates, leading to less distraction during lessons, whereas 
less social activity outside school provides more time to spend on homework and preparing 
classes. In line with previous findings regarding social well-being, it seems plausible that 
adolescents with affective problems score low on perceived social well-being as they engage 
in excessive and negative feedback seeking, which makes them experience interpersonal 
relationships as negative even though this does not always match reality.32 Problem 
behaviour that accompanies ODD and CD was shown to interfere with the development 
of social, emotional, and cognitive competencies during childhood and adolescence, which 
can lead to failure in adjustment. Also, a lack of acquiring of social skills in these adolescents 
may lead to reduced social well-being.33,34 Consequently, our finding of a positive association 
of teacher-rated rule-breaking behaviour, an aspect of CD problems, and better social well-
being at secondary school seems unlikely. However, this phenomenon might be ascribed to 
a shift in factors that account for social status among peers during adolescence35. During 
adolescence, people who are involved in antisocial behaviour become more popular among 
their peers which likely leads to higher perceived social well-being.36,37 If adolescents with 
affective problems are less liked by their classmates, their lower social involvement may lie at 
the basis of this8. Adolescents with ADHD problems show reduced resistance to provocation 
by peers and are more likely to disturb classroom activities,38,39 which may explain their 
low social preference. In contrast, we found an association between higher child-reported 
ADHD problems and being more preferred by peers. This may be due to a difference in 
the interpretation of ADHD problems between parents/teachers and children. Very social, 
enthusiastic, and popular children may report higher scores on ADHD problems while their 
behaviour is in fact not extreme. Parents and teachers may be better able to place the child’s 
behaviour into perspective, so that the children’s self-reports on ADHD are higher compared 
to parent/teacher-reports. 

The variance that was explained by problems of psychopathology as reported by three 
different informants showed large differences between child-, parent-, and teacher-reports. 
The R2 was highest when both psychopathology and functioning were reported by the same 
person, likely due to a shared-method effect and overlap in reporting. That is, difficulties in 
functioning could have been taken into account when reporting psychopathology and vice 
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versa. Nonetheless, the variance in academic performance and social preference explained 
by teacher-reported psychopathology problems was convincingly higher than the other 
reports. Teachers are likely better informed on academic performance and preference in the 
class and thus the best informants with regard to functioning in the class. However, this may 
decrease somewhat at secondary school due to larger and circulating classes. In contrast, the 
explained variance by child-reported psychopathology at primary school was remarkably low 
but almost doubled at secondary school. This low explained variance calls for a discussion 
on how reliable and valid these self-reported psychopathology data are in pre-adolescence. 
As a final point, many univariate associations between psychopathology problems and 
school functioning disappear when adjusting for psychiatric comorbidity. This illustrates 
the amount of overlap between the psychopathology dimensions and the importance of 
taking other psychopathology problems into account when studying associations between 
particular dimensions of psychopathology and functioning. Otherwise, associations will be 
overestimated. 

Implications, limitations and strengths

The main finding that emerged from this study is that all dimensions of psychopathology have 
their own specific relationship with particular domains of functioning. This information is 
valuable when designing interventions that target psychopathology and/or poor functioning 
in adolescents. Interventions should not address psychopathology or functioning in general, 
but should focus on particular dimensions of psychopathology or domains of functional 
problems. For example, interventions targeting ADHD may improve academic performance 
and have less impact on social well-being, whereas interventions targeting affective problems 
may particularly improve functioning in the social domain but not academic performance. 
Furthermore, the variation in the association between psychopathology and functioning 
between gender and primary and secondary school point out that interventions should 
target boys and girls and primary and secondary school students differently. In general, 
teachers were shown to be valuable informants of problems with functioning at school. It 
also shows that taking information provided by multiple informants can provide a different 
conclusion than reports from just one informant. The great amount of variation between 
informants emphasises that, in future studies, researchers ought to make a deliberate choice 
for the informant of their measures of psychopathology and functioning. These measures 
should fit the particular research question because the choice of measures may impact the 
findings to a large extent. 

Some limitations should be taken into account while interpreting the current findings. First, 
the format of the teacher questionnaire differed from those of the parent and child. This 
questionnaire was a shortened version of the parent and child questionnaire, because it 
was unfeasible to ask each teacher to fill out the complete questionnaire for all students. 
We tried to minimize this limitation by using seven teacher-reported dimensions that 
were in line with the five scales used in the child- and parent-reports. Second, we are 
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aware of the fact that adolescents are embedded in multiple contexts that affect school 
functioning, and school is only one context in which the adolescents’ functional level is 
important. Other studies are therefore needed to obtain a more complete picture of 
psychopathology and functioning. Third, we used data from a large community sample of 
adolescents meaning that our findings may not be generalizable to clinical samples. Lacking 
diagnoses of psychopathology, we are unable to discern between clinical and subthreshold 
levels of psychopathology in our sample. However, we assume that the distribution of 
psychopathology in our general community sample will not differ from what can be 
expected from the general population. Notwithstanding these limitations, this study has 
several strengths. By using multiple dimensions of psychopathology, multiple domains 
of functioning at school, multiple informants, two measurement waves, and interactions 
with gender, we were able to provide a detailed picture of adolescents’ psychopathology 
and functioning at school and thereby extend current literature. A paramount benefit of 
this study compared to previous studies is that we adjusted our analyses for co-occurring 
psychopathology problems, which facilitated insight into the unique associations between 
psychopathology and functioning at school. We showed that unadjusted associations are 
often overestimated. Moreover, the results are likely to be robust because of the use of data 
from a large and representative sample of adolescents. 
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Appendix 1. 

Original items of the Teachers Checklist of Psychopathology.

Items are translated from Dutch into English.

1. Withdrawn behaviour.

Rather be alone; withdrawn; doesn’t get along; secretive; won’t talk; lacks energy; 
blank glance; sulks.

2. Anxious/depressed

Feels lonely; cries a lot; must be perfect; fears mistakes; anxious to please; feels 
unloved; feels worthless; nervous; fears; feels too guilty; fast embarrassed; fearful; 
hurt when criticised; unhappy; sad; worries.

3. Thought problems

Can’t get mind off thoughts; scared of particular animals, situations or places; 
repeats acts; hears things; sees things; strange behaviour; strange ideas; picks skin.

4. Attention problems

Fails to finish, can’t concentrate, confused, daydreams, difficulty learning, difficulty 
with directions, inattentive, easily distracted, underachieves, fails to carry out tasks. 

5. Activity/impulsivity

Odd noises; can’t sit still; over-active; fidgets; irresponsive; impulsive; inconsiderate; 
messy work.

6. Aggressive behaviour

Argues a lot; defiant; brags; mean; provocative; demands attention; destroys own 
or others’ things; disobedient; disturbs other students; causes turbulence at school;  
jealous; gets in fights; attacks people; screams a lot; explosive or suspicious; easily 
frustrated; stubborn, sullen; mood changes; teases a lot; temper; threatens others.

7. Rule-breaking behaviour

Lacks guilt; bad friends; lies, cheats; prefers older kids; steals; swearing; too late at 
school; truant; uses tobacco.
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Appendix 2.

Original items of the Teacher Questionnaire: academic performance scale.

Items are translated from Dutch into English.

1. Student has a good work pace

2. Student shows effort

3. Student does not perform in accordance with own level (reversed item)

4. How do you rate the overall performance of the student?*

5. Current results regarding Dutch language

6. Current results regarding foreign languages?*

7. Current results regarding maths

8. Current results regarding geography and history?*

9. Current results regarding physics, chemistry, and biology?*

* Only asked at secondary school (T2)
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Appendix 3. 

Original items from the Social Production Function questionnaire – social well-being scale.

Items are translated from Dutch into English.

1. Most classmates like doing something together with me.

2. Most classmates help me if needed.

3. Most classmates consider my feelings.

4. Most classmates like being with me.

5. Most classmates think I behave well.

6. Most classmates like to get my help.

7. Most classmates I can truly trust.

8. Most classmates appreciate me like I am.

9. Most classmates look up to me*.

10. Most classmates would like to be somewhat like me*.

11. Most classmates think I am one of the nicest students in class*.

* Only asked at secondary school (T2)
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3.
Longitudinal associations between 

depressive problems, academic 
performance, and social functioning 

during adolescence

This chapter is based on: Verboom CE, Sijtsema JJ, Penninx BWJH, Verhulst FC, Ormel J. Development 

of depressive problems, academic performance, and social functioning during adolescence. 

(submitted)
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Abstract

Depressive problems and academic performance, social well-being, and social problems 
in adolescents are strongly associated. However, longitudinal and bidirectional relations 
between the two remain unclear, as well as the role of gender. Consequently, this study 
focuses on the relation between depressive problems and three types of functioning in 
adolescents, while testing gender differences. Depressive problems and functioning of 
2230 children was measured with structured questionnaires. The measurements took place 
biennially over three waves, from late childhood into adolescence (age range 10-18 years). 
To examine the longitudinal relation between depression and functioning, path analyses 
with cross-lagged effects were conducted with structural equation modelling. Multi-group 
analyses were used to test for gender differences, which were only observed for academic 
performance. Other findings indicated substantial stability in depressive problems and 
functioning over time and within-wave correlations between depression and the three types 
of functioning. Poor social well-being was predicted by depressive problems but not the 
other way around. The relation between depressive and social problems was bidirectional, 
i.e. they predicted each other. Finally, depressive problems and academic performance were 
bidirectionally related as well, but only in girls.  
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Introduction

There is ample evidence of an association between depressive problems and impairments 
in role functioning (e.g., academic performance, social well-being, and social problems) 
during adolescence. Previous studies have found that both depression predicts later 
problems in functioning, and that functional problems predict later depression.1-7 However, 
the bidirectional relationship between the two remains unclear. Do in particular depressive 
problems cause poor functioning, is it the other way around, or are the effects equally 
strong? It is also unclear whether depressive and functional problems in late childhood 
carry a risk for similar problems in later adolescence and if this differs between girls and 
boys. This gap in the current knowledge is due to the fact that many studies that examined 
the link between depressive problems and functioning were conducted cross-sectionally, 
unidirectional, or neglected potential gender differences. Nonetheless, information 
about longitudinal and possible bidirectional relationships between depressive problems 
and functioning is extremely valuable in assessing whether preventions or interventions 
should be targeted at depressive or functional problems in the first place. To address this 
lack of knowledge, we study the relationship between depressive problems and academic 
performance, self-perceived social well-being, and parent-reported social problems from 
late childhood into late adolescence. In addition, the role of gender is assessed and reports 
from multiple informants are taken into account.

Theoretical background

The competency-based model of depression is a model that describes the mechanism 
underlying the relationship between poor performance in several domains of functioning 
and depressive problems in adolescence.8 This model asserts that children who perform 
poorly in one or more domains of functioning may receive negative feedback from others, 
which can trigger the risk of depressive problems. According to this theory, children learn 
to base their self-perception on the way they are regarded by others. If a child is negatively 
regarded by others, the child may tend to adopt this negative view which results in a 
negative self-perception. This negative self-perception may increase the risk of depressive 
problems among these poorly functioning children. In the other direction, the framework 
of the International Classification of Functioning, Disability and Health (ICF) describes why 
depressive problems may lead to functional problems.9 The medical model of the ICF views 
poor functioning (or disability) as a feature of a person that is directly caused by a disease, 
for example depression. Consequently, poor functioning of children might be directly caused 
by the depressive problems the child suffers from.
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Longitudinal associations between depressive problems and functioning

Adolescence is a developmental period during which individuals face important social 
and biological transitions, such as differentiation from parents, creating new friendships, 
and exploring one’s identity,10 and is typically a period that is critical for the onset and 
development of depressive problems.11,12 Previous studies reported significant increases 
in depressive problems from late childhood through early adolescence, in particular in 
girls.13-16 For some adolescents, this increase is a precursor to major depressive disorder 
into adulthood.17-19 As asserted by several biopsychosocial models of psychopathology, 
depressive disorders are heterogeneous conditions that develop through a variety of 
pathways. These pathways can be influenced by biological (e.g., genetic), psychological 
(e.g., cognitive), and social contextual (e.g., peer relationship) factors.20 These factors 
can have positive, but also negative effects on the development of depressive problems. 
To illustrate, with regard to social relationships it has been shown that increases in social 
support are associated with increased psychological well-being and are thus positive.21 In 
contrast, adolescents with depressive problems tend to select friends with similar levels of 
depression, and adolescents with depressed friends showed elevated depressive problems 
themselves and can thus be negative for the development of depression.22,23 Furthermore, 
if the level of depressive problems in two befriended adolescents was dissimilar, friendships 
seemed to be ended more frequently.23

Besides the risk of carrying the depressive problems into adulthood, depressive problems 
during adolescence can greatly impact role functioning. Several studies examined the 
relationship between depressive problems and functioning in multiple domains, of which the 
majority focused on relationships between depressive problems and academic performance. 
Evidence on the relation between depressive problems and academic performance remains 
inconclusive, although support seems stronger for a link from academic performance to 
depressive problems than the other way around. More specifically, several studies found 
that a high level of academic performance, such as high grades, protects against depressive 
problems.4,6,24 In the opposite direction, some other cross-sectional studies found that 
depressive problems were associated with poor academic performance.1,4 However, 
longitudinal studies found no support for this association to hold over time.2,6,25 Moilanen and 
colleagues6 concluded that it may be possible that emotional problems have a small impact 
on academic performance, but that these small effects do not emerge when longitudinal 
stability in academic performance is controlled for. Based on the aforementioned evidence 
and theory, we expect that poor academic performance leads to more depressive problems. 
Poor academic performance is a relatively objective measure based on school results and 
consequently leaves small room for free interpretation of whether the functioning is good 
or poor. Therefore, poor academic performance is likely to lead to negative feedback from 
parents, classmates, teachers, and others. As described by the competency-based model of 
depression, this negative feedback may initiate negative self-perception of the adolescent, 
which can subsequently trigger depressive problems. Alternatively, the ICF model suggests 
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a negative effect of depressive problems on academic performance. However, evidence for 
this association is weak and we therefore expect that the effect of depressive problems on 
poor academic performance to be small or absent.

Moreover, previous studies found associations between depressive problems and functioning 
in the social domain, in particular with respect to perceived social well-being and actual 
social problems. Poor social well-being, such as negative perceptions of the relationships 
with peers at school, has been cross-sectionally associated to depressive problems,7 
but there was no support for a longitudinal relationship between social well-being and 
depressive problems.5 As these studies are inconclusive, we need to test whether poor 
social well-being carries a risk for later depressive problems. Other studies indicated that 
depressive problems negatively impact social well-being, perhaps due to negative feedback 
seeking of adolescents with depressive cognitions.26,27 In line with previous research, we 
thus hypothesise that depressive problems decrease social well-being, whereas social 
well-being may not necessarily influence depressive problems over time. The first part 
of this hypothesis is in line with the ICF model, which asserts that depressive problems 
may directly influence functioning, such as social well-being. Support for a prospective 
effect of poor social well-being on depressive problems is, as described above, weak and 
the competency-based model of depression may not directly be applicable to the social 
well-being measure. That is, the competency-based model of depression departs from the 
perspective that social functioning would be evaluated negatively by other people, whereas 
social well-being assesses how social functioning is interpreted by the adolescent him- or 
herself. These two views do not always have to align, particularly when depressive thoughts 
bias the adolescent’s self-perception.

Previous studies on the relationship between depressive and social problems were mainly 
unidirectional and focused on the predictive value of social problems on depressive 
problems. Social problems include problems in the social relations with others (peers, 
adults; e.g., being shy or independent) and motor difficulties that are associated with 
poor social functioning (e.g., being clumsy, speech problems). Some studies showed that 
social problems were associated with depressive problems,7,28,29 whereas others found no 
such association.5,30 Longitudinally, Rose and colleagues3 studied the effect of depressive 
symptoms on social functioning and found that depressive problems predicted social 
problems such as having fewer friends, lower positive friendship quality concurrently and 
over time, as well as lower friendship stability. However, Cole31 found that depression did 
not predict social competence at later age. In addition, Vernberg29 described a vicious cycle 
between depressive problems and poor social functioning in which poor social experiences 
lead to increases in depressive affect, while greater depressive affect increased the likelihood 
of poor social functioning. Overall, it seems that social problems and depressive problems 
predict each other over time, thus we expect to find a longitudinal bidirectional relationship 
between the two. This is in line with both the ICF model and the competency-based model 
of depression. Social problems may be a direct result of depressive problems, as described 
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by the ICF model. Furthermore, is seems plausible to explain the effect of social problems 
on depressive problems via the competency-based model. As earlier described, this model 
assumes that functioning is based on the evaluation by others. Our parent-reported 
social problems measure nicely reflects this observation by others. Thus, in line with the 
competency-based model of depression, it is likely that parent-reported social problems are 
associated with more depressive problems over time.

Gender differences in the longitudinal association between depressive symptoms and 
functioning

Some studies reported gender differences in the previously described relations between 
depressive problems and problems in various domains of functioning. However, this resulted 
in inconsistent conclusions. Derdikman-Eiron and colleagues1 found that the associations 
between depressive problems and lower academic performance were larger among boys 
than among girls. In contrast, multiple studies found that depression-associated functional 
impairment was higher in girls than in boys. Undheim et al.5 found that baseline grades 
predicted later depression in girls but not in boys, and that girls showed significantly lower 
social well-being in class than boys. Nagar et al 32 showed that general impairment (i.e., 
academic and social performance) was higher in girls than in boys. In addition, it has been 
studied that women are more sensitive to social problems than males.33 For our study, this 
would imply that the effect of poor social well-being and more social problems on depression 
is stronger in girls than in boys. Taken together, evidence suggests gender differences in 
the relation between depressive problems and functioning with stronger bidirectional 
associations between depressive problems and functioning in girls.

The present study

When summarising the aforementioned research, is it clear that there is an association 
between depressive problems and functioning in various domains. However, longitudinal 
cross-lagged analyses that examined the strength and direction of the associations between 
the two are scarce and the available evidence is contradictory. Also, only few studies 
assessed bidirectional relationships within the same sample and not all studies took 
possible gender differences into account. Therefore, it is hard to draw conclusions on the 
existence, strength, and direction of the relationship between depressive and functional 
problems, and on gender differences. This emphasises the need for additional research on 
the longitudinal relations between depressive and functional problems from late childhood 
into early adolescence. Accordingly, the present study describes the longitudinal and 
bidirectional relationship between depressive problems and academic performance, social 
well-being, and social problems of adolescents, tested across gender. 
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This study has several aims. First, we aim to examine whether a relation between depressive 
symptoms and the particular type of functioning exists, and study the relationship of these 
variables over time. Second, we aim to assess whether longitudinal associations between 
depressive problems and problems in the three domains of functioning differ between boys 
and girls. Furthermore, we aim to take into account different informants of psychopathology. 
As was shown in our previous study,27 findings with regard to the association between 
depressive problems and functioning differ considerably depending on the informant of 
the variables under study, hence we combined reports from child and parent to create an 
adequate measure of depressive problems. 

To conclude, we expect substantial consistency of both depression and functioning across 
time.30,34,35 In addition, we expect cross-lagged effects from depression on later functioning 
in all domains and from functioning in all domains on later depression, though varying in 
strength between the different measures of functioning. Based on our theoretical framework, 
particularly measures of functioning that are reported by others or are susceptible to criticism 
by others are likely to increase depressive problems. We thus expect academic performance 
to influence later depressive problems whereas the reverse relation will be absent or weak; 
depressive problems to influence later social well-being, whereas the effect of social well-
being on depressive problems should be explored; and a bidirectional relationship between 
depressive problems and social problems.1-7,24,26,27,29,36 Gender differences are likely to occur, 
with stronger relationships between depressive problems and functioning in girls.5,32

Method

Study population

This study was part of the TRacking Adolescents’ Individual Lives Survey (TRAILS), a 
prospective cohort study of Dutch preadolescents who will be measured biennially until 
they are at least 25 years old. The present study involved the first (T1; 2001-2002), second 
(T2; 2003-2004) and third (T3; 2005-2007) assessment waves of TRAILS. The TRAILS target 
sample consisted of preadolescents living in five municipalities in the northern part of the 
Netherlands, including both urban and rural areas. Of all individuals who were asked to 
participate in TRAILS (N=2935), 76.0% agreed to participate in the first assessment wave 
(N=2230; mean age 11.09 years; SD 0.55; 50.8% girls). At the second assessment wave, 
96.4% of these participants (N=2149) were re-assessed, while T3 was completed with 81.4% 
of the original number of participants (N= 1816; mean age 16.27 years; SD 0.73; 52.3% 
girls). A detailed description of the study design, sampling procedures, data collection, and 
measures of the TRAILS study can be found in De Winter et al.37 and Huisman et al.38. 
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Measures

Depressive problems 

Because no informant is inherently superiour to another in identifying depressive problems, 
we combed the mean of the scores on depressive problems provided by child and parent 
(Spearman’s rho=0.28-0.39). As such, we took into account the unique views of these two 
important informants. If one report was missing, we used the score of the available informant. 
Child-reported depressive problems were assessed with the Youth Self-Report (YSR). This 
is one of the most commonly used questionnaires in child and adolescent psychiatric 
research39 and contains a list of 112 behavioural and emotional problems, which children 
can rate as 0 = not true, 1 = somewhat or sometimes true, or 2 = very or often true in the 
past six months (13 items; T1=α 0.77; T2=α 0.72; T3=α 0.78). The parent-reported version 
of this questionnaire, the Child Behavior Checklist (CBCL; 13 items; T1=α 0.68; T2=α 0.73; 
T3=α 0.76), was used to administer parent-reported depressive problems.40,41 The original 
YSR and CBCL scales cover multiple scales of behavioural problems. In order to improve 
correspondence of these scales with clinical diagnostic categories, DSM-IV scales for YSR/
CBCL problem behaviours were created by Achenbach et al.42 From these Achenbach DSM-
IV scales we used the Affective Problems scale to measure depressive problems. Higher 
scores indicated more depressive problems.

Functioning

Academic performance. Academic performance (see Appendix 1) was measured using a 
teacher questionnaire, developed for TRAILS. This questionnaire contains four (T1) or eight 
(T2 and T3) items on work pace, effort, and achievement. The difference in the number 
of items that are assessed at T1 and T2/T3 is due to the difference in subjects that are 
taught at primary versus secondary school (i.e., language and mathematics at T1 and 
language, mathematics, geography, history, chemistry, biology, etc. at T2/T3). The derived 
academic performance variable had an internal consistency of α 0.85 for T1, α 0.87 for T2, 
and α 0.86 for T3. Lower scores represented poor academic performance whereas higher 
scores represented better academic performance. The teachers who reported academic 
performance differed over the three waves. In primary school (T1), academic performance 
was reported by the full-time teacher of the class the participant was in. In secondary 
school (T2 and T3), academic performance was reported by the mentor. This mentor is a 
teacher who is responsible for, and has good insight into, the students’ academic progress. 
Nonetheless, the teacher in primary school may in general have a better view over the child 
than the teacher in secondary school who only sees the participant a few hours per week. 
Correspondingly, in primary school more teachers completed the teacher questionnaire 
(response rate 86%) than in secondary school, where more questionnaires were missing 
(response rate 70% at T2 and 42% at T3). 
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Social well-being 

Information on social well-being (see Appendix 2) of the adolescent at school was measured 
using a self-reported measure based on the Social Production Functions Theory43,44 This 
measure contains 8 items on how adolescents perceived to be regarded by classmates (e.g., 
“Most classmates like being with me”, “Most classmates help me if needed”). The items 
were rated on a 5-point Likert scale (never–always, T1=α 0.91; T2=α 0.89; T3= α 0.87) and 
higher scores indicated more social well-being.45

Social problems

 The Social Problem scale (see Appendix 3) is an empirically developed scale and is derived 
from the earlier described parent-reported CBCL questionnaire. It contains 11 items on 
problems with regard to social relations with others (peers, adults) and motor difficulties 
that are associated with poor social functioning (e.g., being clumsy, speech problems). The 
scale had an internal consistency of α 0.78 at T1 and α 0.76 at T2 and T3. A higher score 
corresponded to more social problems, a lower score to less social problems. 

Statistical analysis

Descriptive statistics and correlations were calculated using PASW Statistics 18. To examine 
the longitudinal relationship between depressive problems and functioning, path analyses 
with cross-lagged effects were conducted by means of structural equation modelling, using 
Mplus Version 5. This path model takes into account the stability of depressive problems 
and functioning over time, and the within-wave correlations between these variables. 
In addition, bidirectional effects between the study variables over time were tested. 
Multi-group analyses were used to test whether gender differences in the models were 
present. Furthermore, the analyses were done for each measure of functional problems 
independently (i.e., academic performance, social well-being, and social problems). 

The first step in the analyses was to examine an unconstrained model that included 
stability paths of depressive problems and the functional problem under study, as well as 
within-wave correlations (Model 1). Within-wave correlations at T1 reflect cross-sectional 
correlations, while it reflects correlated change at T2 and T3. In subsequent models we 
added hypothesised cross-lagged paths to this model. In Model 2, cross-lagged paths from 
depressive problems to functional problems were added. This was followed by cross-lagged 
paths from functional problems to depressive problems (Model 3) and bidirectional paths in 
Model 4. Finally, by adding equality constraints over time we tested whether it was possible 
to fix the stability paths between adjacent waves, within-wave correlations and cross-lagged 
paths in one direction (Model 5); to fix different paths to be equal across gender (Model 
6), and across both time and gender (Model 7), without significantly impairing the model 
fit. Within the time constraints, the path between depressive problems from T1 to T2 was 
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set equal to the path between depressive problems from T2 to T3; functioning from T1 
to T2 was set equal to the path from T2 to T3; within-wave correlations at T2 were set 
equal to that at T3; and cross-lagged paths in the same direction were set equal. If adding 
time constraints (Model 5) significantly impaired model fit, we kept the best unconstrained 
model. If adding gender constraints (Model 6) significantly impaired model fit, we analysed 
models 1 to 5 for girls and boys individually and kept either the best unconstrained or time-
constrained model.

To determine the goodness-of-fit of the models, the following global fit measures were 
used: Chi-Square/degrees of freedom (χ2/df) ratio, Comparative Fit Index (CFI), Tucker-Lewis 
Fit Index (TLI), and the Root Mean Square Error of Approximation (RMSEA). We assume a 
model to show good fit when the χ2/df ratio is less than 3, the CFI/TLI is larger than .95, 
and the RSMEA is smaller than .08.46 We selected the model that fitted the data best and 
that was the most parsimonious model. Model comparisons were conducted using robust 
χ2 difference tests.47 A significant robust χ2 difference test indicated that the more complex 
model showed better model fit than the parsimonious model, i.e. with model 1-4 this 
implicates that adding paths to the model improved model fit. In model 5-7, a significant 
robust χ2 difference test indicated that adding equality constraints significantly impaired 
the model fit as adding constraints makes the model more parsimonious. Relatively higher 
CFI/TLI’s and lower RMSEA’s indicated a better model fit.

Little’s Missing Completely At Random (MCAR) Test produced a normed χ2 (χ2/df) of 1.21, 
which indicates that it is likely that data were missing at random and it is safe to impute 
missing values.48,49 Missing values of the 2230 baseline participants were estimated in Mplus 
using Full Information Maximum Likelihood (FIML).50 The FIML approach computes a case 
wise likelihood function using only those variables that are observed for case i. Hence, 
the FIML approach does not impute missing values, although direct estimation of model 
parameters and standard errors using all available raw data is conceptually equivalent 
to replacing missing data points.51,52 In addition, we used Robust Maximum Likelihood 
Estimation to take into account the non-normal distribution of the depressive problems 
data.51 

Results

Descriptive statistics of the study population are given in Table 1. Repeated measures 
ANOVA indicated that there were significant changes in all variables over time (depressive 
problems F(1.87, 3265.79) = 13.24, p = <.001, η = .008; academic performance 
F(1.96, 1184.76) = 58.10, p = <.001, η = .09; social well-being F(1.92, 3072.20) = 1.42, 
p = .001, η = .001; social problems F(1.87, 2623.30) = 269.49, p = <.001, η = .16)). 
Furthermore, the change in depressive symptoms and social problems differed slightly 
between girls and boys (depressive problems F(1.89, 3286.97) = 39.81, p = <.001, η = .02; 
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academic performance F(1.96, 1182.89) = .51, p = .60, η = .001; social well-being F(1.92, 
3069.93) = .43, p = .64, η = .000; social problems F(1.87, 2620.72) = 7.59, p = .001, η = .005). 
The bivariate correlations (Table 2) showed that among the three measures of functioning 
social problems were highest correlated with depressive problems. Academic performance 
and social well-being showed weak negative correlations with depressive problems. 

Model comparisons

All multi-group analyses (Model 6) showed that fixing stability paths, within-wave correlations, 
and cross-lagged paths across gender significantly impaired model fit (information available 
on request). This indicates that there were gender differences in the relationship between 
depressive problems and the three types of functioning. Hence, the best fitting models of 
combined depressive problems and the functioning measures under study are provided for 
girls and boys separately, including their standardised path coefficients (Table 3; Figure 1-3). 

Depressive problems and academic performance

In both girls and boys, all models (Model 1-4) showed considerable stability in depressive 
problems and academic performance over time, particularly between two subsequent 
measurements. In addition, higher levels of depressive problems were correlated with 
less academic performance (i.e., within-wave correlation T1), and a relative increase in 
depressive problems was associated with a relative decrease in academic performance (i.e., 
correlated change at T2 and T3). In girls only, depressive problems were predictive of a 
decrease in academic performance over time whereas higher academic performance was 
related to a decrease in later depressive problems (Figure 1). Lastly, no cross-lagged effects 
between depressive problems and academic performance were found in boys (Figure 1). 

Table 1. Descrip�ve sta�s�cs of the study popula�on 
   Total  Girls  Boys 
Variable Respondent Time Mean SD  Mean SD  Mean SD 
Depressive problems Combined 1  .24 .19  .25 .19  .24 .19 
  2  .22 .20  .25 .22  .19 .18 
  3  .24 .23  .28 .25  .19 .19 
 Child 1  .29 .25  .30 .25  .28 .25 
  2  .27 .26  .32 .29  .22 .22 
  3  .30 .27  .36 .30  .22 .22 
 Parent 1  .19 .20  .18 .19  .20 .20 
  2  .15 .19  .15 .19  .15 .19 
  3  .16 .21  .17 .22  .14 .18 
Academic performance Teacher 1  3.57 .91  3.71 .85  3.42 .95 
  2  3.27 .78  3.42 .77  3.13 .77 
  3  3.19 .77  3.36 .72  3.02 .78 
Social well-being Child 1  3.58 .73  3.66 .72  3.50 .73 
  2  3.59 .65  3.68 .55  3.48 .65 
  3  3.57 .56  3.64 .55  3.50 .56 
Social problems Parent 1  .28 .28  .27 .27  .30 .28 
  2  .17 .22  .16 .21  .19 .24 
  3  .15 .21  .15 .21  .15 .20 
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Adding time constraints to the models did not significantly decrease model fit, and thus the 
constrained paths were of similar strength over time. 

Depressive problems and social well-being

With regard to social well-being, the models (Model 1-4) showed stability in depressive 
problems and social well-being over time. In both girls and boys, higher levels of depressive 
problems were correlated with lower social well-being (i.e., within-wave correlations T1) 
and change in depressive problems was associated with change in social well-being (i.e., 
correlated change at T2 and T3). In addition, depressive problems predicted a later decline 
in social well-being in both girls and boys. In contrast, social problems did not predict an 
increase in later depressive problems (Figure 2). Adding time constraints did not weaken 
model fit in all models, indicating that the stability, within-wave, and cross-lagged paths 
were equal over time.

Depressive problems and social problems

Depressive problems and social problems appeared stable over time, and depressive 
problems were associated with more social problems (i.e., within-wave correlations T1) 
while an increase in depressive problems was correlated to an increase in social problems at 
T2 and T3. In addition, there were clear relations between depressive problems and social 
problems over time (Figure 3). Both girls’ and boys’ depressive problems predicted later 
social problems while social problems predicted later depressive problems. Finally, all paths 
appeared to be equal over time as adding time constraints did not significantly deteriorated 
the models.
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Table 3. Longitudinal m
odel fit indices and m

odel com
parison tests w

ith academ
ic perform

ance, social w
ell‐being, and social separately for girls and boys

(N
=2230; 1132 girls and 1098 boys)

G
IRLS

BO
YS

M
 

df 
M
Lr χ

2
χ
2/df

SCF 
CFI 

TLI
RM

SEA
Δ χ

2
Δ df

p
M

df
M
Lr χ

2 
χ
2/df

SCF
CFI

TLI
RM

SEA
Δ χ

2
Δ df

p 
 

 
 

 
 

 
 

 
A
CA

D
EM

IC PERFO
RM

A
N
CE

1.  
6 

24.627
4.105

1.008 
0.973 

0.936
0.052

1.*
6

11.213 
1.869

1.001
0.993

0.984
0.028

 
2.  

4 
17.821

4.455
1.009 

0.980 
0.929

0.055
2 vs. 1

6.802
2

.033
2.

4
9.713 

2.428
0.951

0.993
0.974

0.036
2 vs. 1

1.805
2

.406 
3.  

4 
14.571

3.643
1.002 

0.984 
0.946

0.048
3 vs. 1

10.023
2

.007
3.

4
9.617 

2.404
0.982

0.993
0.975

0.036
3 vs. 1

1.714
2

.425 
4.* 

2 
7.692

3.846
0.998 

0.992 
0.941

0.050
4 vs. 1

16.927
4

.002
4.

2
8.651 

4.326
0.864

0.991
0.940

0.055
4 vs. 1

3.506
4

.477 
 

 
 

 
 

 
4 vs. 2

10.103
2

.006
 

4 vs. 2
1.698

2
.428 

 
 

 
 

 
 

4 vs. 3
6.882

2
.032

 
4 vs. 3

1.790
2

.409 
5.  

7 
12.774

1.825
1.161 

0.992 
0.983

0.027
4 vs. 5

5.834
5

.323
5.

9
11.589 

1.288
1.111

0.997
0.995

0.016
1 vs. 5

1.241
3

.743 
 

 
 

 
 

 
 

SO
CIA

L W
ELL‐BEIN

G
1.  

6 
42.345

7.058
1.093 

0.960 
0.906

0.073
1.

6
19.987 

3.331
1.088

0.984
0.962

0.046
 

2.* 
4 

5.712
1.428

0.992 
0.998 

0.993
0.019

2 vs. 1
31.364

2
<.001

2.*
4

5.987 
1.497

1.056
0.998

0.992
0.021

2 vs. 1
13.389

2
.001 

3.  
4 

35.359
8.840

1.132 
0.965 

0.879
0.083

3 vs. 1
6.164

2
.046

3.
4

14.178 
3.545

1.075
0.988

0.958
0.048

3 vs. 1
5.839

2
.054 

4. 
2 

0.515
0.258

0.974 
1.000 

1.011
0.000

4 vs. 1
39.724

4
<.001

4.
2

0.396 
0.198

1.003
1.000

1.013
0.000

4 vs. 1
18.884

4
<.001 

 
 

 
 

 
 

4 vs. 2
5.114

2
.078

 
4 vs. 2

5.343
2

.069 
 

 
 

 
 

 
4 vs. 3

30.639
2

<.001
 

4 vs. 3
12.942

2
.002 

5.*  
8 

10.485
1.311

1.199 
0.997 

0.995
0.017

2 vs. 5
4.911

4
.297

5.
8

11.585 
1.448

1.265
0.996

0.993
0.020

2 vs. 5
5.653

4
.227 

 
 

 
 

 
 

 
SO

CIA
L PRO

BLEM
S

1.  
6 

36.138
6.023

1.373 
0.975 

0.941
0.067

1.
6

39.164 
6.527

1.267
0.974

0.939
0.071

 
2.  

4 
23.345

5.836
1.288 

0.984 
0.943

0.065
2 vs. 1

12.670
2

.002
2.

4
27.321 

6.830
1.160

0.982
0.935

0.073
2 vs. 1

12.106
2

.002 
3.  

4 
9.934

2.484
1.420 

0.995 
0.982

0.036
3 vs. 1

27.765
2

<.001
3.

4
11.378 

2.845
1.308

0.994
0.980

0.041
3 vs. 1

29.315
2

<.001 
4.* 

2 
2.062

1.031
1.315 

1.000 
1.000

0.005
4 vs. 1

33.457
4

<.001
4.*

2
3.170 

1.585
1.158

0.999
0.994

0.023
4 vs. 1

34.771
4

<.001 
 

 
 

 
 

 
4 vs. 2

21.695
2

<.001
 

4 vs. 2
24.115

2
<.001 

 
 

 
 

 
 

4 vs. 3
7.472

2
.024

 
4 vs. 3

7.690
2

.021 
5.  

7 
8.140

1.163
1.604 

0.999 
0.998

0.012
4 vs. 5

6.016
4

.198
5.

7
7.243 

1.035
1.548

1.000
1.000

0.006
4 vs. 5

4.426
5

.499 
* Best unconstrained m

odel
 M
odels (in accordance w

ith the description in the m
ethod section): 

1. U
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odel w
ith stability paths and w
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ave correlations  
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s 
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Figure 1. Longitudinal associations between depressive problems and academic performance for girls and boys 

(models with best model fit)

Academic performance T1 Academic performance T2 Academic performance T3 

Depressive problems T1 Depressive problems T2 Depressive problems T3 

.129***  

-.182*** 

.507*** .519*** 

.289*** .274*** 

-.073* -.072* 

MLr χ2=12.774, df=7, CFI=.992, TLI=.983, RMSEA=.027 + Equality Constraints (�me). N=1132. 

Academic performance T1 Academic performance T2 Academic performance T3 

Depressive problems T1 Depressive problems T2 Depressive problems T3 

.140*** 

.149** 

-.080* 

.584*** .514*** 

.246*** .202*** 

-.105** -.101** 

MLr χ2=11.589, df=9, CFI=.997, TLI=.995, RMSEA=.016 + Equality Constraints (�me). N=1098. 

GIRLS
 

BOYS 

-.082* -.065* 

-.064** -.050** 
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Figure 2. Longitudinal associations between depressive problems and social well-being for girls and boys (models 

with best model fit)

 

Social Well-Being T1 Social Well-Being T2 Social Well-Being T3 

Depressive problems T1 Depressive problems T2 Depressive problems T3 

.135*** 

.197*** 

-.183*** 

.516*** .524*** 

.297*** .296*** 

-.188*** -.210*** 

MLr χ2=10.485, df=8, CFI=.997, TLI=.995, RMSEA=.017 + Equality Constraints (�me). N=1132. 

Social Well-Being T1 Social Well-Being T2 Social Well-Being T3 

Depressive problems T1 Depressive problems T2 Depressive problems T3 

.139*** 

-.237*** 

.588*** .508*** 

.310*** .303*** 

-.200*** -.210*** 

MLr χ2=11.585, df=8, CFI=.996, TLI=.993, RMSEA=.020 + Equality Constraints (�me). N=1098. 

GIRLS  

BOYS 

-.147*** -.110*** 

-.087*** -.091*** 
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Figure 3. Longitudinal associations between depressive problems and social problems for girls and boys 

(models with best model fit). 

Social Problems T1 Social Problems T2 Social Problems T3 

Depressive problems T1 Depressive problems T2 Depressive problems T3 

.123*** 

.228*** 

.504*** 

.459*** .492*** 

.581*** .455*** 

.417*** .415*** 

MLr χ2=8.140, df=7, CFI=.999, TLI=.998, RMSEA=.012 + Equality Constraints (�me). N=1132. 

Social Problems T1 Social Problems T2 Social Problems T3 

Depressive problems T1 Depressive problems T2 Depressive problems T3 

.141*** 

.109** 

.488*** 

.528*** .457*** 

.605*** .550*** 

.374*** .396*** 

MLr χ2=7.243, df=7, CFI=1.000, TLI=1.000, RMSEA=.006 + Equality Constraints (�me). N=1098. 

GIRLS 

BOYS 

.079** .067** 

.070** .073** 

.124** .089*** 

.129*** .096*** 
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Discussion

In the present study we aimed to gain more insight into the longitudinal relationship between 
depressive problems and academic performance, social well-being, and social problems of 
adolescents from the general population. Our analyses yielded four important findings. First, 
there is sizable stability in depressive and functional problems over time and there are clear 
within-wave correlations between depressive problems and the three types of functioning. 
Second, poor social well-being precedes depressive problems, but the contrary association 
was not found. Third, the relationship between depressive problems and social problems 
is bidirectional: Depressive problems were associated with later social problems and social 
problems were associated with later depressive problems. Finally, depressive problems and 
academic performance are bidirectionally related to each other, but only in girls. 

Of the theoretical frameworks that we described in this study, the ICF model seems applicable 
to all our measures of functioning. To recapitulate, the ICF model views poor functioning as 
a result of disease-related physical of mental impairments such as depression.9 Our results 
showed that functioning in all domains deteriorated due to depressive problems. The only 
exception was academic performance in boys which was not affected by depressive problems. 
The competency-based model of depression asserts that adolescents’ poor functioning 
leads to negative feedback from others, which triggers a negative self-perception of the 
adolescent and can subsequently cause depression.8 This theory was applicable to academic 
performance and social problems, but not to social well-being. This seems plausible as 
academic performance and social problems were reported by others and represent actual 
problems in either academic or social functioning. Hence, poor functioning in this regard 
increases the chance of negative feedback towards the adolescent. This negative feedback 
may be adopted by the adolescent and can trigger depression. Social well-being is a self-
reported measure of perceived social well-being and a low score on this does not necessarily 
mean that others will also perceive and criticise the adolescent as poorly functioning.

The bidirectional cross-lagged relation that we found between depressive problems and 
poor academic performance in girls is largely in line with our hypotheses. As we expected, 
poor academic performance precede more depressive problems. From a theoretical point 
of view, this is plausible. Poor academic performance is likely to lead to negative feedback 
from parents, classmates, teachers, and others. In line with the competency-based model of 
depression, this negative feedback may initiate negative self-perception of the adolescent, 
which can subsequently trigger depressive problems. 

The path from depressive problems and poor academic performance was hypothesised 
to be weaker, since this path was scarcely supported by the literature.2,25 Nonetheless, we 
did find that poor academic performance is prospectively associated with more depressive 
problems. This pathway is supported by the ICF model, which suggests a negative effect of 
depressive problems on academic performance. Furthermore, it is plausible that depressive 
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problems affect academic performance in some way. That is, depressed children are more 
often absent from school, show more days with impairment, and do not participate as 
actively as non-depressed children do.2,4,36,53 In addition, depressive thoughts may distract 
from schoolwork. Combined, these negative effects of depressive problems may lead to a 
decline in school results and overall poor academic performance. 

Although we expected the relation between depressive problems and academic performance 
to be smaller in boys than in girls, it is surprising that we did not find any cross-lagged effects 
in boys at all. This is in line with previous research.5 It is possible that academic performance 
in boys, compared to girls, is more associated with externalising problems than internalising, 
depressive problems.27 It may thus be that different types of psychopathology are associated 
with academic performance in boys and girls.

In line with the ICF model, depressive problems directly influenced poor social well-being in 
this study. Additionally, previous studies support this finding. Adolescents with depressive 
problems are found to engage more in excessive and negative feedback seeking and thus 
experience interpersonal relationships in a negative way, which results in low perceived 
social well-being.26 This low social well-being may not always be realistic and biased by 
depressive thoughts. Furthermore, adolescents with depressive problems are on average 
less involved in organised activities compared to healthy adolescents, which may negatively 
influence the status in their social network.53 

In line with our hypothesis, we did not find support for a path from low social well-being 
to more depressive problems. As described above, the competency-based model of 
depression may indeed not directly be applicable to the social well-being measure as social 
well-being is a self-reported measure and does not reflect the opinion of others. Previous 
studies reported mixed results with regard to this relation.5,28 Although the within-wave 
correlations suggest there is a bidirectional effect between the two, self-perceived social 
well-being was not associated with prospective depressive problems over time. Differences 
between boys and girls were only minor, but the standardised path coefficients for girls 
were slightly stronger, indicating that depressive problems affect social well-being over time 
in girls more than in boys. 

As hypothesised, depressive problems were associated with prospective social problems and 
social problems were associated with prospective depressive problems. This bidirectional 
effect has, to our knowledge, not been studied before but unidirectional effects in both 
directions were found in previous studies.3,7,28,29 Groeben et al.28 linked the path from social 
problems to depressive problems to the competency-based model of depression like we 
did. That is, negative feedback on social skills may be internalised by the adolescent, leading 
to depressive problems. Also, in line with the explanation we gave with regard to social well-
being, depressive problems may lead to less social activity which subsequently may lead 
to a decline in social skills resulting in more social problems. Other underlying factors that 
may explain the path from social problems to depressive problems are the motor difficulties 
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that are taken into account in the social problems measure. These motor difficulties, such as 
clumsiness, were previously shown to increase proneness to victimisation in adolescence. In 
addition, children with poor motoric skills are likely to receive less positive and social feedback 
and recognition from peers as compared to children with normal motoric abilities.54 Both 
proneness to victimisation and negative social feedback can trigger depressive problems. 

The relation between depressive problems and social problems differed significantly 
between boys and girls, which was most visible in the stability of long-term social problems. 
In girls, the association between social problems at T1 and T3 is stronger than in boys, 
indicating that social problems remain more constant over time in girls than in boys.

Limitations, strengths, and implications of the study

The current findings should be interpreted against the backdrop of some limitations. First, 
the measures of adolescents’ functioning that were used in this study reflect important 
domains of functioning in adolescence but do not cover all relevant domains. Hence, we can 
only draw conclusions on the specific types of functioning that we have taken into account. 
Second, depressive problems were measured using the CBCL/YSR questionnaires. The scales 
that are derived from these questionnaires are not in accordance with the DSM-IV criteria 
so the scales had to be reconstructed afterwards to improve correspondence with the 
clinical diagnostic categories. As a result, the items are not one-to-one equal to all DSM-IV 
criteria, and inferences about DSM-IV major depressive disorder cannot be made. Third, 
as in all longitudinal studies, we had to cope with missing data due to attrition. We tried to 
address this issue by using full information maximum likelihood estimation. Strengths of this 
study include the large representative sample and the advanced longitudinal data analysis 
strategy to estimate bidirectional prospective effects. Also, we tested bidirectional cross-
lagged effects between depressive problems and multiple types of functioning in adolescents 
for boys and girls separately, thereby extending previous research. Furthermore, we used 
information from multiple informants on depressive problems, academic performance, 
social well-being, and social problems. By combining the reports on depressive problems 
from child and parents we took into account the unique views from two important 
informants. Because it is difficult to determine whose view is most valid and accurate, we 
believe that if at least one informant reports depressive problems, it is useful to take this 
report into account as it may reflect part of the adolescent’s functioning. In addition, the 
validity of the reports by child and parent may differ depending on the child’s age.27 Young 
adolescents may be less able to rate their own behaviour and compare themselves to others 
than older adolescents are. Consequently, child reported depressive problem scores may be 
less accurate at younger age than at older age. In contrast, parents may be better able to 
report their children’s depressive problems when the adolescents are younger than when 
they get older and are more likely to be independent of their parents and develop their own 
lives.  



LONGITUDINAL ASSOCIATIONS BETWEEN DEPRESSIVE PROBLEMS AND FUNCTIONING DURING ADOLESCENCE  |  59

To summarise, we assessed how depressive problems and three types of functioning in 
adolescents were related to each other. We conclude that depressive problems impair 
academic performance and social well-being over time and contribute to social problems. 
In addition, poor academic performance increases later depressive problems in girls and 
social problems increase later depressive problems in both girls and boys. Knowledge about 
the existence and direction of relations between depressive problems and functioning can 
be applied to develop interventions and preventions. Two main findings call for attention 
to prevent functional problems to emerge or worsen. First, children are at serious risk for 
poor academic performance (in girls), poor social well-being, and social problems when 
depressive problems are reported by either parents or the child itself. Second, children with 
social problems and girls with academic problems need special attention to minimize the 
influence on their mental health state. Consequently, interventions should target depressive 
problems as well as functional problems. Finally, we showed that there were gender 
differences in the relation between depressive problems and functioning and interventions 
should therefore be tailored to address the unique needs of girls and boys. 
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Appendix 1. 

Original items of the Teacher Questionnaire: academic performance scale.

Items are translated from Dutch into English.

1. Student has a good work pace

2. Student shows effort

3. Student does not perform in accordance with own level (reversed item)

4. Current results regarding Dutch language

5. Current results regarding foreign languages?*

6. Current results regarding maths

7. Current results regarding geography and history?*

8. Current results regarding physics, chemistry, and biology?*

* Only asked at secondary school (T2 and T3)
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Appendix 2. 

Original items from the Social Production Function questionnaire – social  
well-being scale.

Items are translated from Dutch into English.

1. Most classmates like doing something together with me.

2. Most classmates help me if needed.

3. Most classmates consider my feelings.

4. Most classmates like being with me.

5. Most classmates think I behave well.

6. Most classmates like to get my help.

7. Most classmates I can truly trust.

8. Most classmates appreciate me like I am.
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Appendix 3. 

Original items from the Child Behavior Checklist – Social Problems Scale.

Items are translated from Dutch into English.

1. Dependent 

2. Lonely 

3. Doesn’t get along

4. Jealous

5. Has the feeling that others are out to get him/her

6. Accident-prone

7. Teased

8. Unliked by other boys/girls

9. Clumsy

10. Prefers being with younger kids

11. Speech problems
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4.
Explaining heterogeneity in disability 

associated with current major depressive 
disorder: Effects of illness characteristics 

and comorbid mental disorders

This chapter is based on: Van der Werff E, Verboom CE, Penninx BW, Nolen WA, Ormel J. Explaining 

heterogeneity in disability associated with current major depressive disorder: Effects of illness 

characteristics and comorbid mental disorders. J Affect. Disord. 2010 Dec;127 (1-3):203-10.
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Abstract

Background: Although major depressive disorder (MDD) is associated with disability, some 
persons do function well despite their illness. Aim of the present study was to examine 
the effect of illness characteristics and comorbid mental disorders on various aspects of 
disability among persons with a current MDD episode. 

Methods: Data were derived from 607 participants with a current MDD based on the 
Composite International Diagnostic Interview (CIDI). Severity was assessed via the Inventory 
of Depressive Symptoms self-report (IDS-SR). For disability three outcome measures were 
used: World Health Organization Disability Assessment Schedule II (WHODAS) disability and 
its 7 dimensions, days out of role, and work absence. Using multiple regression analysis the 
effects of MDD characteristics and comorbid mental disorders were estimated. 

Results: The IDS-SR core was the best predictor of all disability outcomes. Of the comorbid 
mental disorders, agoraphobia was significantly associated with overall disability. Collectively, 
all illness characteristics accounted for 43% of variance in WHODAS disability, 13% in days 
out of role and 10% in work absence, suggesting substantial unexplained variance.  

Limitations: Only self-report measures of disability were used. There were no assessments 
of other diagnoses than depressive, anxiety and alcohol use disorders. 

Conclusions: Although heterogeneity in disability of persons with current MDD is partially 
explained by illness characteristics of MDD (especially symptom severity) and comorbid 
mental disorders, most of the variance is not accounted for.   
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Introduction

In general, major depressive disorder (MDD) is associated with disability.1-5 Disability can be 
defined as any restriction or lack of capacity to perform an activity in a manner or within 
a range considered normal for a human being.6 Severity of depression and disability show 
synchrony of change during the course of the illness.7 Nevertheless, there are still individuals 
who function surprisingly well despite the presence of depressive symptomatology. 

Although no previous studies have recognised normal functioning among persons with MDD, 
there are persons with high depressive symptom scores who report low disability scores. As 
an example, Zimmerman et al.8 observed discordance between severity of depression and 
the disability of individuals. This discordance was for the greater part represented by persons 
with significant depressive symptoms with normal levels of functioning. Furthermore, 
Geerlings et al.9 found that, at baseline, 46% of their subjects with high depressive symptom 
scores had no disability at all. The findings suggest that there is substantial variation in 
disability of people with MDD.

Explaining heterogeneity in disability amongst persons with a current episode of MDD 
is an important step forward in disentangling the complex relationship between MDD 
and disability. A starting point for understanding this heterogeneity is provided by The 
International Classification of Functioning, Disability and Health (ICF).10 The ICF views 
disability as the outcome of an interaction between health conditions and contextual 
factors. Among the health conditions are diseases, disorders and injuries. Among contextual 
factors are personal and environmental factors. Studying the effect of health conditions, 
among which characteristics of MDD and comorbid mental disorders, may therefore provide 
valuable information for the explanation of heterogeneity in disability with MDD (Figure 1). 

Figure 1. The International Classification of Functioning model, which views functioning as the outcome of 

interaction between health conditions and contextual factors (World Health Organization, 2002)
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Since persons suffering from MDD differ greatly in symptom characteristics, such as severity 
of depression,11,12 recurrence,13 and age of onset of depression,14 it is possible that individual 
characteristics of MDD and comorbid mental disorders account for the heterogeneity in 
disability. If this is the case, it is important to learn to what extent they do this, independently 
of the other characteristics. If these characteristics of psychopathology do not explain most 
of the variation in disability, this would suggest that other non-psychopathology related 
factors play a role.  

Furthermore, possible predictors for disability with MDD are the specific symptom profile 
of MDD and the comorbidity pattern. Several symptom profiles of MDD have been specified 
in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV).15 
Most important are MDD with melancholic features and MDD with atypical features. The 
identities of these profiles are supported in literature and they are found to differ from each 
other and from MDD with neither melancholic, nor atypical features.16,17 Nevertheless, there 
is very little known about the differences of these symptom profiles in relation to disability.  

Another distinction, based on symptom profiles, is between unipolar MDD and bipolar 
disorder. In some studies a higher level of role disability has been reported for bipolar 
disorder,3 though not in all studies.18 These findings suggest that in persons with MDD the 
presence of bipolar (i.e. manic) features may be associated with more disability, but to our 
knowledge this has not been studied yet. Finally, it is likely that the presence of comorbid 
disorders does account for variation in disability, since comorbid conditions (e.g. dysthymia, 
anxiety disorders, or alcohol use disorders) are common in persons with MDD and have 
been found to have a substantial impact on disability19,2019 and work presence21 even when 
non-comorbid.

The available evidence does not provide a clear view of factors that explain the disability 
associated with current MDD. Most studies include only one or a few characteristics out 
of the described range of potentially relevant illness characteristics. The present study, in 
contrast, examines the effect of several important characteristics of MDD, as well as major 
comorbid disorders simultaneously in a large cohort of patients with current MDD. 

To assess disability, multiple measures can be used. These measures vary in specificity and 
subjectivity, and hence in possible association with depression characteristics. Therefore 
three measures were used, based on the World Health Organization Disability Assessment 
Schedule (WHODAS)22: (i) “WHODAS disability”, a broad measure of perceived disability in 
many aspects of functioning; and (ii)  days out of role, and (iii) absence from paid work, two 
more specific and objective measures. 

In sum, this study investigates to what extent measures of MDD severity, other illness 
characteristics of MDD, and comorbid mental disorders can account for the heterogeneity 
in disability measures that differ in specificity and subjectivity. 
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Method

Sample 

To study heterogeneity in disability with MDD, we used data from the Netherlands Study 
of Depression and Anxiety (NESDA). The design, recruitment, and instruments of NESDA 
have been described extensively by Penninx et al.23 In short, NESDA is a longitudinal cohort 
study that consists of a baseline interview and follow-up assessments to be completed in 
the future. Most participants were recruited in general practice and specialty mental health 
services. Participants with a diagnosis of schizophrenia or bipolar disorder, and those not 
speaking Dutch, were excluded. Data were collected using a face-to-face interview, self-
report questionnaires (filled in before and after the interview), computer assignments, 
and a medical exam. In total, 2981 participants, aged 18 through 65, were included in the 
baseline NESDA sample. In the present study, we focus on the 607 participants with current 
MDD at baseline. 

Current MDD was defined as a major depressive diagnosis in the last month before the 
interview. This diagnosis was based on the Composite International Diagnostic Interview 
(CIDI) version 2.1,24 according to DSM-IV criteria. The CIDI is a structured interview that is 
applicable for use by trained non-clinicians and has shown good reliability and validity.25

Disability measures

For disability as an outcome in this study, we used three different measures. The first 
measure is WHODAS disability: the total score of the World Health Organization Disability 
Assessment Schedule (WHODAS).22 The WHODAS consists of seven domains with four to 
eight items, measuring functional impairments in the past thirty days. The domains are 
on communication, getting around (i.e. mobility), self-care, getting along (i.e. personal 
activities), life activities, and participation. The life activities domain has been divided into 
two separate domains: household activities and work activities. The latter part was only 
applicable if the participant had a paid job. The self-report questionnaire was sent to the 
participants and filled in before the interview. WHODAS disability ranges from 0 to 100 and 
has shown to be valid.26 Furthermore it has a very strong inter-item reliability (α=.95). The 
reliability of the WHODAS domain scores range from α=.77 to α=.93.

WHODAS disability is a general measure and some domain items overlap with symptoms of 
depression. An example of overlap is the item “Concentrating on doing something for ten 
minutes”. Concentration problems can be a symptom of depression, but it can also be an 
indicator of disability. To also examine determinants of outcome measures that are more 
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distant from MDD symptoms, and to measure disability more specifically and objective, we 
included two measures on work and daily living. These outcome measures are role disability, 
and work absence.

The variable that described the number of days out of role was constructed using three 
items on the duration of role disability in the last month, as done before by Buist-Bouwman 
et al.27 Questions were: ‘How many days of the past 30 were you totally unable to work or 
carry out normal activities?’, ‘… were you able to work and do normal activities but had to 
cut down or did not do as much as usual?’, and ‘… did you have to cut back on the quality 
or carefulness of your work?’. These items showed good inter-item reliability (α=.75). The 
total score was calculated by adding the scores, weighing the first item as 1 for each day out 
of role and the latter two items by .5. Finally, the scores were recoded to create a scale with 
scores ranging from 0 to 100.

The third outcome we included was the period of time (number of workweeks) the 
participant was absent from work in the last six months. This information was gathered 
using the short form of the Health and Labour Questionnaire (SF-HLQ).28 This questionnaire 
examines, among other things, the duration of absence from work due to mental health 
problems in the last six months. Work absence was computed by dividing the number of 
days absent in the last six months by the number of days per week a person was supposed 
to work, as done by Plaisier et al.29 The range of this score was 0-26.

Predictor variables

Current severity of depressive symptoms was assessed with the self-report version of the 
Inventory of Depressive Symptoms (IDS-SR).30 The CIDI was used to assess the diagnosis 
of mental disorders and to establish the number of previous major depressive episodes 
(MDEs). This variable was dichotomised to single and recurrent MDD. Information on the 
age of first onset of MDD was also available from the CIDI. For information on the duration 
of recent MDEs, we used information from the Life Chart Interview31 which uses a calendar 
method to assess the number of months the participant had been feeling depressed in the 
last four years. The percentage of months in last four years with depressive symptoms was 
used as indicator. 

To indicate different symptom profiles of MDD, we assessed melancholic, atypical, and manic 
features. For the diagnosis of the first two profiles, criteria were available from DSM-IV. To 
approximate the criteria for melancholic and atypical MDD we used items from the IDS-
SR, as done before by Van Reedt-Dorland et al.32 The IDS-SR includes all items that inquire 
after the criteria needed for the diagnosis of both symptom profiles. For the assessment of 
manic features, the Mood Disorder Questionnaire (MDQ) was used.33 The MDQ is a well-
established instrument to assess the lifetime presence of (subthreshold) manic symptoms, 
indicating the possible presence of undiagnosed bipolar disorder.
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The diagnoses of comorbid dysthymia, anxiety disorders, and alcohol dependence disorder 
were made using the past month CIDI sections on dysthymia, generalised anxiety disorder 
(GAD), panic disorder, social phobia, agoraphobia, and alcohol dependence.

Statistical analysis

Univariate regression models were used to estimate univariate associations between 
variables. Multiple regressions were then conducted to test the effects of all predictor 
variables simultaneously. In this way, the most important predictors of disability can be 
isolated, adjusted for other depression characteristics. High multicollinearity between 
predictor variables may, however, influence the robustness of the results. Therefore we 
checked our analyses for harmful multicollinearity using the variance inflation factor. The 
distributions of all used outcome measures were near-normally distributed with all skewness 
and kurtosis values between -1 and 1. A p-value smaller than .05 was considered significant.

Missing values (N=72) on WHODAS disability and WHODAS domains were replaced by the 
mean of the participant’s other answers within the same domain, except when information 
on more than one question per domain was missing. Only participants with a paid job of 
more than eight hours a week were considered to be working (N=332). The analyses with 
work absenteeism were restricted to these 332 subjects.  For days out of role and work 
absence no missing value imputations were made. Therefore persons with missing values on 
these outcomes were case wise deleted from the analyses in which they serve as outcome, 
resulting in different sample sizes per disability measure (WHODAS disability: N=562-576; 
days out of role: N= 589-604; work absence: N= 326-332).

Results

Sample characteristics

The majority of participants in our sample were women (66.9%) and the participants’ mean 
age was 42 years (Table 1). Comorbid mental disorders were considerably present, as 427 
participants (70.3%) had one or more additional CIDI diagnoses. While a clinically recognised 
bipolar disorder was an exclusion criterion for the NESDA study, fifty-three participants 
(8.7%) had a positive screen for manic features.

Since a large part of the sample did not work at the time of the interview, we compared 
them to the working part of the sample. Participants without a paid job were comparable 
to participants with a paid job on gender (t=.18, p=.85), age (t=1.92, p=.06), age of onset 
(t=-1.29, p=.20), the lifetime number of episodes (t=.81, p=.54), and WHODAS total score 
(t=1.83, p=.07). They, however, were significantly longer depressed in the past five years 
(t=4.44, p=<.001), and had higher IDS-SR symptom severity (t=2.4, p=.02). 
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Correlations between the outcome measures vary from .37 (p<.001) between WHODAS 
disability and work absence, and .45 (p<.001) between WHODAS disability and days out of 
role, to .50 (p<.001) between work absence and days out of role. The correlations between 
the domains of the WHODAS ranged from .16 between self-care and getting along to .52 
between household activities and work activities (all significant with p<.001).

Regression analyses of the WHODAS disability, days out of role and work absence

In Table 2, the univariate and multivariate associations of the MDD characteristics with 
disability are reported in standardised beta values. The best fitting multivariate model was 
for the WHODAS disability, with a R2 of .43. The explained variance in days out of role (R2=.13) 
and work absence (R2=.10) was considerably lower. There was no sign of multicollinearity in 
the models (VIF <2). Analysis of the residuals showed no proof of a non-linear relationship 
or heteroscedasticity, indicating that the results are robust.

MDD symptom severity as measured with the IDS-SR was clearly the strongest predictor of all 
three outcome measures, both univariate and multivariate. Although the different symptom 
profiles of MDD were associated with disability in the univariate models, in multivariate 
models the effects of all three symptom profiles on the disability measures did not reach 
statistical significance. The time a participant was depressed during the last five years was 
univariately associated with a higher disability level for all three disability measures. In 
contrast, recurrent MDD was univariately associated with lower disability. Both effects did, 
however, not remain significant in the multivariate analysis. In both the univariate and the 
multivariate model, an older age of onset predicted higher work absence. It was, however, 
unrelated to the other outcomes.

In the univariate models, WHODAS disability was associated with all comorbid mental 
disorders. Furthermore comorbid dysthymia, social phobia, GAD, and alcohol dependence 
were predictors for more days out of role. The estimate for absence from work increased 
when a participant suffered from panic disorder and/or agoraphobia. In the multivariate 
model almost all these effects fell below the statistical significance level of .05, except 
for two effects. First, a diagnosis of alcohol dependence predicted more days out of role. 
Second, agoraphobia was strongly associated with WHODAS disability.
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Regression analyses of the WHODAS domains

The model fit of the regressions of the WHODAS domains was moderate. The explained 
variance ranged from R2=.14 for household activities and work activities to R2=.29 for 
participation. None of the multivariate models showed signs of malignant multicollinearity 
or non-linear relationships. Thus, the models seem appropriate and the results therefore 
robust.

Similar to the findings for the general outcomes, the MDD symptom severity was the best 
predictor of disability for all domains. It was significantly associated with all WHODAS 
domains, in both the univariate and multivariate models. Melancholic features were 
significantly univariately associated with higher disability in all WHODAS domains, but only 
the association between melancholic features and self-care remained in the multivariate 
model. Atypical and manic features had no consistent associations with the different domains 
and in the multivariate models, only having atypical features is significantly associated with 
higher work absence after adjustment for other predictors. 

Table 1. Characteris�cs of par�cipants with current MDD 
Demographics    
Gender (female) N (%) 406  (66.9) 
Age at baseline Mean (SD) 41.9  (12.0) 
    
Func�oning    
WHODAS total score (0-100) Mean (SD) 45.2  (15.8) 
Role func�oning (0-100) Mean (SD) 41.9  (28.6) 
Weeks absent last 6 months (0-26) Mean (SD) 8.5  (10.1) 
    
Symptom characteris�cs    
MDD symptom severity (0-84) Mean (SD) 38.4  (10.5) 
Symptom profile    
Melancholic features N (%) 95  (15.7) 
Atypical features N (%) 74  (12.2) 
Manic features N (%) 53  (8.7) 
    
Depression history    
Time depressed in last 5 years (months) Mean (SD) 24.6  (17.2) 
Number of life�me episodes Mean (SD) 5.4  (10.6) 
Recurrent depression N (%) 291  (47.9) 
Depression age of onset Mean (SD) 27.4  (12.9) 
Dysthymia diagnosis N (%) 186  (30.6) 
    
Comorbidity (any) N (%) 427  (70.3) 
      Panic disorder N (%) 198  (32.6) 
      Social phobia N (%) 217  (35.7) 
      GAD N (%) 198  (32.6) 
      Agoraphobia N (%) 184  (30.3) 
      Alcohol dependence N (%) 133  (21.9) 
    
Total N (%) 607  (100) 
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Higher duration of depression was associated with higher disability in all domains, except for 
work activities. In the multivariate model, however, only the association with the self-care 
domain remained statistically significant. Recurrent depression showed some contradictory 
effects on the domains. Univariately, recurrent depression was negatively related to the 
domains communication, self-care and getting along, but positively with getting around and 
participation. In the multivariate models all parameter estimates fell below the statistical 
significance level. For the age of onset the effects on getting around and self-care were 
positive in the multivariate models, but on getting along it was negative. Dysthymia was 
positively associated with most of the domains of the WHODAS, but none of these remained 
significant after controlling for the other characteristics. Of the anxiety disorders only 
agoraphobia had multiple strong positive associations in the multivariate model, though 
markedly smaller than the univariate ones. Panic disorder was associated with more 
limitations in communication, self-care, and participation but in the multivariate analysis 
it was associated with fewer limitations in communication, household activities and work 
activities. Social phobia was only associated with getting along in the multivariate model. 
For alcohol dependence disorder, there was only a small multivariate effect on self-care.
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Discussion

We investigated several characteristics of MDD and comorbid mental disorders (anxiety 
disorders, and alcohol dependence disorder) simultaneously to gather new insights into the 
relationship between MDD and various aspects of disability. For some part, the disability 
associated with a current episode of MDD is accounted for by characteristics of MDD and 
comorbid mental disorders, in particular symptom severity, but the amount is limited, in 
particular for role disability and absence from work. Thus, a considerable part of the variation 
in disability is unexplained, even when assuming 30% measurement error variance. 

How much variation in disability is accounted for by characteristics of current psychopathology 
depends strongly on the subjectivity and specificity of the disability measure used. The 
measure for days out of role is more objective and specific than WHODAS disability and 
focuses on problems with performing daily activities, whereas the WHODAS disability also 
includes cognitive, physical, and interpersonal functioning. Using the well-defined measure 
of work absence is also far less subjective and more specific than the WHODAS disability as 
it provides a narrow indicator for impairments in the capacity to work. 

We also included the domains of the WHODAS to determine the influence of characteristics 
of MDD and comorbidity on different domains of disability. These analyses revealed that 
characteristics of MDD are differently associated with the WHODAS domains of disability, 
which is consistent with Buist-Bouwman et al.27 A potential problem of the WHODAS is that 
some dimensions are conceptually less distinct from depressive symptomatology than role 
disability and work absence (e.g. communication, getting along).

Analysing illness characteristics revealed that the MDD symptom severity is the most 
important characteristic in explaining disability with a current MDD, confirming the findings 
of Spijker et al.11 and Rytsälä et al.12 There were no effects found for the duration of episodes 
in the last four years or for recurrence of MDD, supporting the findings of Kruijshaar et al.13 
For the age of onset of depression, significant associations in both directions were found. 

An onset of MDD at an older age was associated with more work absence, as well as with 
getting around and self-care WHODAS domains. Possibly, this can be due to adaptation in 
coping of persons that have the onset of MDD early in their lives and therefore experience 
less impairment. In contrast, a younger age at onset of MDD was associated with more 
disability on getting along WHODAS sub domain, suggesting that an early onset impairs the 
social skills somehow. In sum, these results suggest that age of onset of MDD has opposite 
effects on specific aspects of disability. 

Although the illness characteristics of melancholic, atypical and manic features were 
associated with disability, in particular the WHODAS domains, nearly all associations 
disappeared in the multivariate analysis. Thus, the univariate associations are largely 
explained by the MDD symptom severity. This indicates that these symptom profiles do not 
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have an independent effect on disability over and above MDD symptom severity, with two 
exceptions.  Patients with the melancholic symptom profile had more limitations in self-care 
and those with atypical features more limitations in work activities. Replication is needed 
because both could be chance findings. 

Of the assessed comorbid mental disorders, only agoraphobia was significantly associated 
with more WHODAS disability, when controlling for MDD symptom severity and other 
characteristics. Surprisingly, MDD patients with comorbid panic disorder had fewer 
limitations in communication, household and work activities then MDD patients without 
panic disorder. Because we adjusted for MDD severity, this cannot be due to less severe 
depression in the context of comorbid panic disorder. Perhaps depressed panic disorder 
patients are more reluctant to give up their household and work activities, but this a post 
hoc speculation. 

With the exceptions mentioned above, the univariate associations of comorbid anxiety 
disorders are largely explained by the severity of MDD, giving support to the idea that 
anxiety and depression are often intertwined illnesses. Having dysthymia (‘double 
depression’) showed no multivariate association with any of the disability measures. This 
contradicts several previous studies that found double depression to be more disabling than 
MDD alone.19,34,35 is probably due to the fact that we included a sensitive depression severity 
measure, which may also reflect dysthymia if present, and other time-related characteristics 
of MDD, which are associated with the diagnosis of dysthymia. 

This study has some advantages over previous research performed on this topic. First of 
all, we used diverse measures of disability. The purpose of this was to make distinctions 
between the effects of features of MDD on measures of disability that differ in conceptual 
and operational distance from MDE symptoms. This issue is often neglected in similar 
studies. Secondly, we included multiple characteristics of MDD in combination with the most 
prevalent comorbid mental disorders in one model. Including multiple factors simultaneously 
reduces the chance of spurious findings and it thus provides more valid results. However, 
it may be possible that some effects are underestimated due to correlations among the 
predictors, though no signs of harmful multicollinearity were encountered in the analysis. 
Thirdly, we have a large sample of participants with a current diagnosis of MDD, allowing 
including multiple factors in one model, without over fitting it.

Besides, the study has some limitations. The disability measures are all based on self-
report, where peer-reported disability might have provided additional information. Another 
limitation is that the self-report questionnaires were filled in prior - in some cases up to 
some weeks - to the actual interview. Since the WHODAS and IDS-SR were assessed in these 
questionnaires, the results may be distorted due to differences in mood status between the 
moment of filling in the self-report questionnaire and the time of the face-to-face interview. 
Another limitation of the NESDA study is the omission of CIDI section for other diagnoses 
than depressive, anxiety and alcohol use disorders, such as for psychosis, bipolar disorder 
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(section on mania), and somatoform disorders. 

In conclusion, characteristics of the MDD episode and comorbid dysthymia, anxiety disor-
ders and alcohol dependence account for a substantial proportion of the variance in disabi-
lity. Of the illness characteristics, severity of the depression was the most important factor 
in explaining disability. Measures of disability that are global and subjective have more con-
ceptual overlap with depression and are better explained by symptom severity than more 
specific and objective disability measures. However, most variance, in particular in days out 
of role and work absence, is not accounted for. This supports the ICF model which proposes 
that in addition to illness characteristics, contextual factors (personal and environmental 
factors) play an important role in the disablement process.  
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5.
Explaining heterogeneity in disability with 

current major depressive disorder: 

Effects of personal and environmental 
characteristics

This chapter is based on: Verboom CE, Sentse M, Sijtsema JJ, Nolen WA, Ormel J, Penninx BW. 

Explaining heterogeneity in disability with major depressive disorder: effects of personal and 

environmental characteristics. J Affect Disord. 2011 Jul;132(1-2):71-81.
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Abstract

Background: Major depressive disorder (MDD) is associated with disability, yet some 
patients function surprisingly well. The reason for this heterogeneity between patients is 
unclear. Building on the International Classification of Functioning (ICF) model, this study 
aims to examine effects of personal and environmental characteristics on disability with 
MDD, over and above illness characteristics.

Methods: Data were obtained from 573 patients with a current diagnosis of MDD. Three 
measures for disability were used, varying in objectivity and specificity: ‘WHODAS disability’, 
‘days out of role’, and ‘work absence’. Univariate and stepwise multivariate regression 
analyses were conducted.

Results: WHODAS disability was best explained by the study variables. Illness characteristics 
were clearly the strongest correlates of WHODAS disability, whereas personal and 
environmental characteristics were less influential. Personal and, more restrictedly, 
environmental characteristics were almost equally important to illness characteristics in 
explaining days out of role and work absence. High conscientiousness, high neuroticism, 
low level of physical activity, and high work stress were the strongest predictors of disability 
among MDD patients.

Limitations: Due to the cross-sectional design of the present study we could not draw 
conclusions about causal relationships between our predictor variables and disability.

Conclusions: Personal characteristics appeared to be almost equally important to illness 
characteristics in explaining heterogeneity in disability when measured objectively and 
specifically (i.e., days out of role and work absence). However, personal characteristics 
turned out to be considerably less important to disability measured in a broad and subjective 
way (i.e., WHODAS disability). Environmental characteristics appeared to have little impact. 
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Introduction

It is well established that major depressive disorder (MDD) is associated with disability.1-7 
Disability is often defined as ‘any restriction or lack of capacity to perform an activity in a 
manner or within a range considered normal for a human being’.8 This loss of productivity is 
a burden for patients themselves, to their environment and a costly burden for the economy. 
Remarkably enough the association between MDD and disability does not hold for every 
MDD patient: some patients function quite well despite their depression, whereas others 
function very poorly.5,9,10 The reason for this heterogeneity between patients is unclear. 

A number of previous studies attempted to identify characteristics that influence the 
association between MDD and disability. From these studies it was concluded that illness 
characteristics, including comorbid mental disorders, are good predictors of disability.5,11-14 
In a previous paper we tried to explain heterogeneity in MDD-associated disability by 
assessing the effect of several illness characteristics on this disability and concluded that 
MDD symptom severity, age of onset of depression, comorbid agoraphobia, and alcohol 
dependence were significant predictors of disability.15 A considerable amount of variance 
(ranging from 13-42%, depending on the measure of disability) was accounted for by illness 
characteristics but the large amount of residual variance indicates that there must be other 
characteristics that affect the association. 

A basis for understanding the heterogeneity in disability among patients with MDD is 
provided by the International Classification of Functioning, Disability and Health (ICF).16 
The ICF framework assumes that personal characteristics and environmental characteristics 
are important to understand individual differences in disability, over and above illness 
characteristics.17 The present study examines the association between personal and 
environmental characteristics and disability among patients with MDD, over and above 
illness characteristics. For this purpose, we extended the ICF model by including illness 
characteristics as well as personal and environmental characteristics in the present study 
(Figure 1). Personal characteristics are defined as the particular conditions of an individual’s 
life and living, and are not classified in the ICF because of large social and cultural variance 
associated with these characteristics.18 However, the ICF offers some examples of personal 
characteristics which include gender, age, coping styles, social background, education, 
profession, overall behaviour pattern, personality, and other characteristics that influence 
how disability is experienced by the individual.16 Environmental characteristics make up the 
physical and social environment in which people live and conduct their lives. Until now, no 
research has examined the association between personal and environmental characteristics 
and disability among patients with MDD. Therefore we also included several plausible 
personal and environmental characteristics on an explorative basis. 

To assess disability, three measures were used: (1) WHODAS disability, (2) days out of role, 
and (3) absence from paid work. These measures differ in specificity and subjectivity, and 
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consequently in their possible association with personal and environmental characteristics. 
WHODAS disability refers to the World Health Organization Disability Assessment Schedule.19 
The WHODAS has been developed to assess activity limitations and participation restrictions 
experienced by an individual, irrespective of a medical diagnosis. WHODAS disability is a 
broad measure of disability as it assesses many aspects of functioning. Furthermore it is 
subjective; it does not refer to the actual time a participant was out of function, but it refers 
to the extent to which someone had difficulties with functioning and is scored on a four 
point scale, from no difficulties to many difficulties. In contrast, days out of role and absence 
from paid work are 

Figure 1. Extended version of The International Classification of Functioning model. The model acknowledges 

contextual characteristics, over and above illness characteristics, to be important for understanding the 

heterogeneity in disability of patients with MDD.
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- WHODAS disability 
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objective and specific measures because they determine the actual number of days or weeks 
the participant was out of function or experienced functional decline in certain activities. In 
sum, this study aims to identify to what extent personal and environmental characteristics, 
over and above illness characteristics, can explain heterogeneity in disability among patients 
with MDD.

Methods

Participants

Participants were derived from the Netherlands Study of Depression and Anxiety (NESDA). 
NESDA is a multi-centre longitudinal cohort study including 2981 individuals (18-65 years) 
with current or remitted depressive and/or anxiety disorder, patients at risk due to family 
history or subthreshold symptoms, and healthy controls. Participants were recruited at three 
locations in the Netherlands, in three different settings: the general population, primary 
care, and mental health care. The aim of NESDA is to investigate the long-term course and 
consequences of depression and anxiety disorders. The rationale, objectives, and methods 
of NESDA have been described previously.20 

In the present study, data were used from the baseline measurements, conducted between 
September 2004 and February 2007. We only included participants with a diagnosis of 
current (i.e., one month) MDD, as assessed with the Composite International Diagnostic 
Interview (CIDI), version 2.1.21 

Measures for disability

The first measure for disability we used is ‘WHODAS disability’, which was retrieved from the 
total score of the WHODAS. It assesses disability, as experienced by the participant, in six 
domains: communication, getting around, self-care, getting along with people, life activities, 
and participation in society. Domain scores were aggregated to a total score (range 0-100) 
with a good inter-item reliability (α=.95); higher scores indicated greater difficulties in 
functioning (α=.77 to α=.93). 

WHODAS disability has some overlap with symptoms of MDD. This is for example shown 
by the WHODAS item “Concentrating on doing something for ten minutes”. Concentration 
problems can be a symptom of MDD, but it can also be an indicator of disability. To limit the 
influence of overlap in our results we added two other measures for disability that are more 
distant from MDD. Moreover, adding other disability measures gave us the opportunity to 
distinguish between the effect of personal and environmental characteristics on different 
types of functioning.
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‘Days out of role’ measures the amount of days in the past month that a participant was 
totally unable to work or carry out normal activities; was able to work/do other activities 
but had to cut down on this or did not do as much as usual, and/or had to cut back on the 
quality or carefulness of the work. The total score was constructed by adding the scores on 
these items, with the latter two questions weighing half. Eventually the scores were recoded 
into a scale (α=.75) that ranged from 0-100.22 For working participants, in the present study 
defined as having a paid job of eight or more hours a week (N=265), we composed the 
disability measure ‘work absence’.23 For this variable the number of days absent from 
work during the last six months was divided by the number of workdays the participant 
was supposed to work in the last six months. This resulted in a measure for the number of 
workweeks a participant was absent from work during the last six months. 

Predictor variables

Personal characteristics.

Age in years and gender were taken into account when assessing the effects of personal 
characteristics on disability. The number of years of education was calculated based on the 
highest level of education a participant completed. Personality was measured using the NEO 
Five-Factor Inventory (NEO-FFI)24: a short version of the Revised NEO Personality Inventory 
(NEO PI-R), consisting of 60 items. With this questionnaire the most important domains 
of personality of adults were measured: neuroticism (N), extraversion (E), openness (O), 
agreeableness (A) and conscientiousness (C). Chronic diseases were measured by counting 
the number of chronic somatic diseases a participant was diagnosed with, such as heart 
disease, osteoarthritis, diabetes, and cancer. Physical activity was measured using the 
International Physical Activity Questionnaire25 and expressed in three categories (low, 
moderate, and high physical activity) based on the resting metabolic rate multiplied by 
minutes of physical activity per week as reported by the participant. At last, first degree 
family history of depression was derived from the family tree inventory.26 

Environmental characteristics

Childhood trauma was assessed retrospectively using the childhood trauma interview.27 
A cumulative index (childhood trauma index) was calculated as the sum of experienced 
number and frequency of childhood trauma for each participant. Information on emotional 
neglect, psychological and physical abuse, and sexual abuse in the participant’s first sixteen 
years of life was derived. To measure the influence of adverse life events on disability with 
MDD, we measured the number of adverse life events a participant had experienced in the 
past year. We measured twelve different events from the List of Threatening Experiences by 
Brugha.28 

In addition, we constructed variables indicating the level of social support. We assessed 
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social network size by asking with how many relatives, friends, and others the participant has 
regular and important contact. Through the Close Person Inventory/Questionnaire (CPI),29 
social support was measured by asking the amount of social support the participant received 
from the partner (if present), and up to two friends (over 18 years old, no housemates) with 
whom the participant has important contact on a regular basis. A total of four questions 
about emotional support, such as “how often do you trust him/her with your most private 
problems” were answered with the possibility to give a maximum of 5 points per item, 
ranging from no support up to high support (α= .77). Two separate variables, a partner 
support and a friend support variable, were constructed based on z-scores: no partner/
friend, low support (< -1 SD), moderate support (-1 through 1 SD), and high support (> 1 SD). 

Household income was assessed with 24 categories, from an income of less than € 500,- a 
month up to an income of over € 5000,- a month. The participant was allocated the mean of 
his income category to create a continuous variable. 

By means of the Job Content Questionnaire30 we assessed whether the participant 
experienced stress at work. For each negative answer (i.e., leading to stress at work) the 
participant was scored 1 point and for positive answers no points were given. By summing 
up the scores and dividing them by the number of items we calculated a total score (26 
items; α=.81) which was subsequently divided into four groups, based on z-scores: no 
work stress (i.e., people without a job), low work stress (< -1 SD), moderate work stress (-1 
through 1 SD), and high work stress (> 1 SD). In the analyses with work absence as a measure 
of disability we excluded the “no work stress” group because people without a job were 
excluded in these analyses anyway. 

Illness characteristics

Additionally, we included the illness characteristics that were found to be significantly 
associated with disability in a previous paper on the same study population.15 These 
consisted of MDD symptom severity (measured with the 28-item Inventory of Depressive 
Symptoms),31 age of onset of depression, and a diagnosis of comorbid agoraphobia and 
alcohol dependence. The latter three were measured with the CIDI.21 

Statistical analyses

To study the strength of the association between our predictors and disability, we 
conducted univariate regression analyses. To assess the effect of the predictors on disability 
simultaneously, and the change in effect after adding new variables to the model, we 
conducted stepwise multivariate regression analyses and estimated five models. In the 
first model we included all personal characteristics, in the second model we assessed the 
effect of all environmental characteristics and in the third model we looked at the effect of 
all illness characteristics. Furthermore, we estimated a fourth model with all personal and 
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environmental characteristics together. In the fifth and most extensive model we added the 
personal, environmental, and illness characteristics simultaneously. In model one, two, and 
three we assessed the effect of the different groups of characteristics separately whereas 
in model four and five we assessed the effect of different groups of characteristics together, 
while adjusting for confounding effects by the characteristics from the other group(s).

Statistical significance of individual predictor variables in the different models was used to 
conclude about their effect on disability. In addition, the measure of explained variance 
(R2) was used to assess the strength of the effects of personal, environmental, and illness 
characteristics on disability.32 

Multicollinearity could be a problem with multivariate analyses; it may influence the 
reliability of the results. We checked our analyses for multicollinearity by using the variance 
inflation factor (VIF). To minimise the effects of missing values we used different strategies. 
Missing values (varying per variable, max. 9%) on all the predictors were replaced by the 
sample mean of that particular predictor. To compensate missing values in the WHODAS 
domains we replaced missing values with the participant’s mean of that domain (N=72). 
When participants had more than one answer per domain missing, WHODAS disability was 
not calculated. For the three-item days out of role and one-item work absence outcome 
we did not impute missing values because of the small number of items. To ensure that the 
same source population was used in all analyses, participants with missing values on one or 
more measures for disability were case wise deleted from our sample (N=34). By doing so 
we assessed the effect of all variables under study, in all models, on the same participants.

Results

Our final sample consisted of 573 participants with a mean age of 41 years. 66.2% of our 
participants were females. Population characteristics and ranges of all variables are shown 
in Table 1. 

WHODAS disability was best explained by all predictor variables together (R2=.48). The VIF 
values of all models were below 2.5, indicating no sign of multicollinearity. The univariate 
and multivariate associations of personal, environmental, and illness characteristics with 
three types of disability are reported in Tables 2, 3, and 4. Illness characteristics (R2=.42) 
were clearly the strongest predictors for WHODAS disability (Table 2) in both the univariate 
and multivariate models. Personal and environmental characteristics (R2=.26, without 
illness characteristics in the model) were considerably less influential. Moreover, personal 
and environmental characteristics explained only an extra 5.7% of the variance after the 
inclusion of illness characteristics in the model. Although small, this difference was significant 
(p-value R2 change < .001 for the model with illness characteristics versus the model 
with illness, personal, and environmental characteristics). Environmental characteristics 
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appeared to be least important with regard to WHODAS disability. Conscientiousness and 
household income were significantly associated with disability in both the univariate and the 
multivariate model. Patients with high conscientiousness and high household income had 
less WHODAS disability than patients with a lower score on conscientiousness or household 
income, independent of illness characteristics. A higher score on WHODAS disability was 
found for patients scoring high on neuroticism, suffering from chronic diseases, and high 
work stress. A lower score on WHODAS disability was associated with high extraversion 
and high physical activity. However, the latter effects did not remain significant after adding 
illness characteristics to the model.

For the variance in disability measured with days out of role (Table 3) the personal and 
environmental characteristics together (R2=.12) were almost equally important as illness 
characteristics (R2=.14). Nevertheless, our results clearly show that personal characteristics 
are considerably more important than environmental characteristics in explaining 
heterogeneity in days out of role. Personal characteristics accounted for eight percent 
of variance between participants whereas environmental characteristics explain half of 
this amount (4%). Further, the environmental characteristics did not add significantly to 
the explained variance (p-value R2 change >.05). We were able to explain up to 24% of 
variance in days out of role with personal and environmental characteristics and illness 
characteristics assessed simultaneously. The personality traits neuroticism, openness, and 
conscientiousness, and a high level of physical activity were associated with reduced days 
out of role. In contrast, more years of education and high work stress were associated 
with more days out of role. These results were found in both the univariate model and the 
multivariate models, except for neuroticism which did not remain associated after adding 
illness characteristics to the model.

The explained variance of work absence (Table 4) showed the same pattern as the explained 
variance of days out of role. Personal and environmental characteristics accounted for 17% 
of variance in work absence between patients whereas illness characteristics explained 13% 
of variance. Again, the effect of environmental characteristics was considerably smaller 
than that of the other characteristics (R2=.07 versus R2=.12 for personal characteristics 
and R2=.13 for illness characteristics; adding the environmental characteristics to personal 
characteristics the R2 change was non-significant (p>.05)). Simultaneously assessing all 
study variables we could explain up to 24% of variance in work absence. Patients scoring 
high on neuroticism and conscientiousness, and patients with high regular physical activity 
had less work absence compared to patients with low scores on these variables, irrespective 
of the characteristics of MDD. In contrast, high work stress was associated with more work 
absence. Again, neuroticism appeared to be significantly associated with work absence 
only after adding illness characteristics to the model. In contrast, the decreasing effect of 
extraversion on work absence did not hold after adding illness characteristics to the model.
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For the environmental characteristics childhood trauma, adverse life events, and social 
support as well as for age and gender, we found no significant association with any type of 
disability (see Table 2, 3, and 4).

Table 1. Characteris�cs of the study popula�on 
Disability measures    
WHODAS disabilitya (0-100) Mean (SD) 45.1  (15.8) 
Days out of role (0-100) Mean (SD) 41.5  (28.6) 
Work absenceb (0-26) Mean (SD) 9.0  (10.5) 
    
Personal characteris�cs    
Age (in years) Mean (SD) 41.9  (12.0) 
Gender (female) N (%) 381  (66.5) 
Years of educa�on (0-18) Mean (SD) 11.3  (3.2) 
Personality (total scores; 0-60):    
- neuro�cism 
- extraversion 
- openness 
- agreeableness 
- conscien�ousness 

Mean (SD) 
Mean (SD) 
Mean (SD) 
Mean (SD) 
Mean (SD) 

44.0  
31.7  
37.4  
42.0  
38.3  

(6.3) 
(6.7) 
(6.1) 
(5.7) 
(6.6) 

# chronic diseases Mean (SD) 1.1  (1.2) 
Physical ac�vity: 
- low 
- moderate 
- high 

 
N (%) 
N (%) 
N (%) 

 
159  
261  
153  

 
(27.7) 
(45.5) 
(26.7) 

Family history of MDD N (%) 501  (87.4) 
    
Environmental characteris�cs    
Childhood trauma index (0-4) Mean (SD) 1.4  (1.3) 
No of adverse life events Mean (SD) 0.8  (1.1) 
Social network size (# persons) Mean (SD) 2.3  (0.9) 
Support by partner:    
- no partner 
- low support 
- moderate support 
- high support 

N (%) 
N (%) 
N (%) 
N (%) 

219  
51  

253  
50  

(38.2) 
(8.9) 
(44.2) 
(8.7) 

Support by friend(s): 
- no friend(s) 
- low support 
- moderate support 
- high support 

 
N (%) 
N (%) 
N (%) 
N (%) 

 
157  

63  
291  

62  

 
(27.4) 
(11.0) 
(50.8) 
(10.8) 

Household income (Euros) Mean (SD) 1934.34  (1039.94) 
Stress at work 
- no job 
- low  stressb 
- moderate stressb 
- high stressb 

 
N (%) 
N (%) 
N (%) 
N (%) 

 
265  

53  
200  

55  

 
(46.2) 
(9.2) 
(34.9) 
(9.6) 

    
Illness characteris�cs    
MDD symptom severity (0-69) Mean (SD) 38.4  (10.6) 
Age of onset of depression (in years) Mean (SD) 27.0  (12.4) 
Agoraphobia (yes) N (%) 45  (7.9) 
Alcohol dependence (yes) N (%) 124  (21.6) 

    
    
Total N (%) 573  (100) 
a 36 items only applicable if par�cipant is employed (≥ 8h/wk), otherwise 32 items  
b only applicable if par�cipant is employed (≥ 8h/wk) 
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Table 2. Stepwise regression analysis WHODAS disabilitya in a MDD sample. 
WHODAS disabilitya Univariate Mul	variate 

  M 1I M 2II M 3III M 4IV M 5V 
 β β β β β β 

Personal characteris�cs       
Age -.006 -.003   .003 -.002 
Gender .017 .012   -.013 .025 
Years of educa	on -.108* -.040   .002 .017 
Personality:       
 neuro	cism .398*** .305***   .280*** .043 
 extraversion -.320*** -.150**   -.138** -.023 
 openness -.090* -.033   -.062 -.037 
 agreeableness -.061 .031   .034 .055 
 conscien	ousness  -.246*** -.100*   -.108* -.161*** 

Chronic diseases .109** .138**   .145*** .050 
Physical ac	vity       
 low Ref Ref   Ref Ref 
 moderate -.102* -.073   -.057 -.009 
 high -.166** -.093*   -.092* -.049 

Family history .001 .033   .025 .018 
       
Environmental

  
characteris�cs 

      

Childhood trauma .169***  .137**  .089* .046 
Adverse life events .079  .064  .025 .004 
Social network size -.136**  -.089*   -.019 -.029 
Partner support        

no partner Ref  Ref  Ref Ref 
low support -.036  -.009   -.033 -.068 
moderate support -.053  .022  .006 .004 
high support -.041  .001  .022 .044 

Friend support       
no friends Ref  Ref  Ref Ref 
low support .022  -.019  -.030 -.002 
moderate support -.077  -.081  -.047 .020 
high support -.016  -.030  -.019 .022 

Household income -.140**  -.118*  -.125** -.091* 
Stress at work       

no job Ref  Ref  Ref Ref 
low stress -.092*  -.064   -.013 .035 
moderate stress -.101*  -.044   .052 .067 
high stress .065  .094*  .099* .061 

       
Illness characteris�cs       
MDD symptom severity .639***   .624***  .568*** 
Age of onset  of MDD -.014   -.017   .016 
Agoraphobia .173***   .116***  .117*** 
Alcohol dependence .113**   .066*  .057        
       
R2  .225 .080 .426 .256 .483 
N 573 573 573 573 573 573 
I Model 1: Personal characteris�cs; II Model 2: Environmental characteris�cs; III Model 3: Illness characteris�cs; 
IV Model 4: Personal & Environmental characteris�cs; V Model 5: Personal , Environmental & Illness 
characteris�cs. 
a 36 items only applicable if par�cipant is employed (≥ 8h/wk), otherwise 32 items 
* p <.05, ** p <.01, *** p<.001 
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Table 3. Stepwise regression analysis of Days out of role in a MDD sample. 
Days out of role Univariate Mul�variate 

  M 1I M 2II M 3III M 4IV M 5V 
 β β β β β β 

Personal characteris�cs       
Age .034 -.026   -.028 -.026 
Gender -.032 -.023   -.039 -.013 
Years of educa�on .013 .084   .114* .130** 
Personality:       
 neuro�cism .068 .001   -.030 -.208*** 
 extraversion -.146*** -.098*   -.078 .003 
 openness -.111** -.113*   -.135** -.120** 
 agreeableness .011 .058   .064 .081 
 conscien�ousness  -.135** -.108*   -.117** -.154*** 

Chronic diseases .138** .155   .154** .093* 
Physical ac�vity       
 low Ref Ref   Ref Ref 
 moderate -.073 -.055   -.039 -.012 
 high -.184*** -.137**   -.135** -.098* 

Family history -.046 -.003   -.006 -.008 

Environmental  characteris�cs 
      

Childhood trauma .059  .034  .057 .019 
Adverse life events .064  .058  .049 .031 
Social network size -.040  -.015  -.012 -.014 
Partner support        

no partner Ref  Ref  Ref Ref 
low support .011  .010  -.002 -.025 
moderate support -.080  -.068  -.076 -.076 
high support -.027  -.023  -.010 .007 

Friend support       
no friends Ref  Ref  Ref Ref 
low support .034  .017  .016 .040 
moderate support -.086  -.081  -.035 .020 
high support -.020  -.032  -.010 .013 

Household income -.042  .000  -.029 -.014 
Stress at work       

no job Ref  Ref  Ref Ref 
low stress -.023  -.010  .010 .042 
moderate stress -.105*  -.088  -.022 -.016 
high stress .080  .096*  .142** .115** 

       
Illness characteris�cs       
MDD symptom severity .366***   .361***  .418*** 
Age of onset  of MDD .040   .046  .020 
Agoraphobia .021   -.014  -.028 
Alcohol dependence .108*   -.084  .090*     -    
       
R2  .083 .041 .143 .118 .236 
N 573 573 573 573 573 573 
I Model 1: Personal characteris�cs; II Model 2: Environmental characteris�cs; III Model 3: Illness characteris�cs; 
IV Model 4: Personal & Environmental characteris�cs; V Model 5: Personal , Environmental & Illness 
characteris�cs. 
* p <.05, ** p <.01, *** p<.001 
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Table 4. Stepwise regression analysis of work absencea in a MDD sample. 
Work absencea Univariate Mulvariate 

  M 1I M 2II M 3III M 4IV M 5V 
 β β β β β β 

       
Personal characteris�cs       
Age .134 .092   .093 .054 
Gender -.082 -.023   -.034 -.012 
Years of educaon -.095 -.054   -.011 .000 
Personality:       
 neurocism .048 -.019   -.078 -.179* 
 extraversion -.203*** -.164*   -.15 2* -.113 
 openness -.094 -.036   -.065 -.056 
agreeableness -.004 .046   .044 .035 
conscien�ousness  -.094 -.063   -.091 -.124* 

Chronic diseases .136* .090   .091 .058 
Physical ac�vity       
 low Ref Ref   Ref Ref 
 moderate -.034 -.029   -.013 .009 
high -.220** -.180*   -.150* -.137* 

Family history -.141* -.085   -.079 -.042 
       
Environmental  characteris�cs       
Childhood trauma .015  .018  .046 .040 
Adverse life events .070  .101  .067 .053 
Social network size -.047  - .022  .001 .005 
Partner support        

no partner Ref  Ref  Ref Ref 
low support .051  .078  .039 .003 
moderate support .091  .122  .080 .054 
high support -.007  .025  .000 -.001 

Friend support       
no friends Ref  Ref  Ref Ref 
low support -.099  -.129*  -.115 -.091 
moderate support -.029  -.032  .004 .065 
high support -.098  -.110  -.071 -.028 

Household income -.067  -.120  -.121 -.083 
Stress at work       

low stress Ref  Ref  Ref Ref 
moderate stress .056  .089  .134 .101 
high stress .168*  .197**  .216** .155* 

       
       
Illness characteris�cs       
MDD symptom severity .309***   .300***  .282*** 
Age of onset  of MDD .170**   .163**  .080 
Agoraphobia .086   .062  .067 
Alcohol dependence -.009*   - .003*  .006    
       
R2  .118 .066 .126 .168 .229 
N 308 308 308 308 308 308 
I Model 1: Personal characteris�cs; II Model 2: Environmental characteris�cs; III Model 3: Illness characteris�cs; 
IV Model 4: Personal & Environmental characteris�cs; V Model 5: Personal , Environmental & Illness 
characteris�cs. 
* p <.05, ** p <.01, *** p<.001 
 a only applicable if par�cipant is employed (≥ 8h/wk) 

 



98  |  CHAPTER 5

Discussion

In the present study we tried to disentangle the heterogeneity in disability among patients 
with MDD. By doing so we investigated the effect of several personal and environmental 
characteristics, over and above illness characteristics. We used three types of disability 
to differentiate the effect of the variables under study on various aspects of disability, 
as documented earlier.15 Our study suggests that personal characteristics are important 
when explaining heterogeneity in disability among MDD patients, over and above illness 
characteristics. Although environmental characteristics are associated with disability, these 
effects are considerably smaller in magnitude. Still, illness characteristics, in particular MDD 
symptom severity, appeared to be the best predictors for all three types of disability. Personal 
characteristics were found to be almost equally important as illness characteristics when 
disability was objectively and specifically measured (i.e., days out of role and work absence) 
but appeared considerably less important for disability when measured in a broader and 
more subjective way (i.e., via WHODAS disability). 

Among the personal characteristics, personality seemed to be involved in the way someone is 
able to maintain functioning despite of MDD. In particular, a higher level of conscientiousness 
showed a consistent association with lower disability, even after controlling for illness 
characteristics. People with high conscientiousness are known for their high levels of self-
regulation, persistence, impulse control, achievement orientation, and self-discipline.33 
These characteristics may account for the finding that patients with high conscientiousness 
remain functioning despite their depression. In addition, high neuroticism was associated 
with fewer days out of role and work absence but this effect emerged only after adjustment 
for illness characteristics. This finding is in contrast to previous research. Cuijpers et al.34 
recently described that in the general population neuroticism is associated with high 
nonmedical costs caused by the high amount of work absence in persons scoring high on 
neuroticism. In a recent study among patients with MDD, Rhebergen and colleagues35 showed 
that neuroticism proved to be a significant predictor of both lower social functioning, as well 
as lower physical functioning among which role functioning. A possible explanation for the 
effect we found in the present study may be that, with regard to functioning, neuroticism 
has a positive and negative aspect. The negative effect indicates vulnerability for common 
mental illness among high neurotic patients. Because this negative effect is controlled for 
by MDD severity and comorbidity, other effects on behaviour become visible. The positive 
aspect could be that high neuroticism scores may reflect awareness of possible negative 
consequences of absenteeism from work or failing to carry out daily activities (e.g., being 
fired, loss of sympathy and support) among persons scoring high on neuroticism.33,36,37 Due 
to these features these patients may tend to continue functioning despite their feeling of 
disability. For WHODAS disability there was no association with neuroticism after adjustment 
for illness characteristics, probably because disability as defined by the WHODAS is not 
sensitive to possible effects of neuroticism. Last, we found that high regular physical activity 
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is associated with reduced days out of role and work absence. This confirms the findings 
from other studies that showed that vigorous activity helps preventing work absence and 
contributes to better work ability in the general working population.38,39

Although the total contribution of environmental characteristics was small, high work 
stress appeared to be an important explanation of disability in days out of role and work 
absence, even after adjusting for illness and personal characteristics. This is in line with 
previous research that revealed that exposure to work stressors is associated with an 
increase in absenteeism from work among persons with depressive symptoms.40,41 However, 
the association with WHODAS disability was not significant after adjustment for illness 
characteristics, probably because WHODAS disability is less related to work than the other 
two disability measures. A separate analysis for the effect of work stress on the domains 
of WHODAS among participants with a job revealed that only the ‘participation in society’ 
domain was significantly affected by high work stress (β=.24, p=.002) but this effect did 
not remain significant (though borderline) after adding illness characteristics to the model 
(β=.13, p=.052). This suggests that among people with paid jobs high work stress leads to 
reduced participation compared to people with low work stress, but illness characteristics 
account largely for this effect. Thus, the reduced participation among working MDD patients 
with high work stress may actually be caused by the characteristics of their MDD (e.g. 
severity of depression). 

Remarkably, we found differences in the magnitude of the association of personal and 
environmental characteristics with disability between the disability measures. Overall, 
the more objective and specific measures days out of role and work absence showed a 
similar pattern, whereas WHODAS disability showed somewhat distinct (less significant) 
associations. In general, days out of role and work absence could be mostly explained by 
both personal characteristics and illness characteristics, whereas WHODAS disability was 
undoubtedly best explained by illness characteristics. Possible explanations may be the 
operational overlap between the measures of WHODAS disability and depression severity 
and the fact that days out of role and work absence are more distant from MDD. This is 
illustrated by the finding that after adjustment for illness characteristics, most of the 
significant effects of personal and environmental characteristics did not hold in explaining 
WHODAS disability. These findings emphasise the importance of using a suitable disability 
measure that meets the type of disability of interest. If we had only chosen the general 
WHODAS disability, we would have falsely concluded that personal and environmental 
characteristics are not important in explaining heterogeneity in disability with MDD. 

We did not find an association between social support and disability, in contrast to what we 
had expected and to what has been found in previous research.42,43 Janowski and colleagues37 
found that social support plays a protective role and buffers negative effects from MDD on 
disability. Furthermore, in elderly it appeared that social support and social networks are 
associated with functional decline.44,45 It might be that the effect of social support differs 
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depending on, for example, gender and age. The lack of significant effects of environmental 
characteristics supports our conclusion that the environment is less important in explaining 
heterogeneity in disability with MDD than illness and personal characteristics. Future studies 
might do well to investigate possible modifiers of the effect of social support on disability 
among patients with MDD.

The present study has several advantages over previous studies. To our knowledge we 
are the first to study personal, environmental, and illness characteristics simultaneously 
to assess their unique effect on disability among MDD patients. The size of the sample 
provided the chance to include multiple domains of personal and environmental factors in 
one comprehensive model. Our findings highlight the importance of taking personal factors 
into account when explaining disability with MDD and may thus be important for clinical 
practice in the sense that managing the important predictors can lead to less disability. 
Efforts can be taken to reduce work stress and improve physical activity. Personality is harder 
to tackle but addressing, during treatment, the role of personality factors on disability may 
have some effect. If the therapist is aware of the existence and effect of some personally 
trait on a patient’s functioning, this may get an important role in the treatment procedure 
and can in that way benefit prevention or reduction of disability. Thus, it is important that 
the functioning of patients with these characteristics is monitored more closely and perhaps 
addressed more explicitly during early treatment than usually.

Another strength is the use of multiple measures of disability that address different types 
of disability. We used WHODAS disability as a general, subjective measure for perceived 
disability. A more objective and specific measure of disability was provided by the number 
of days a participant was out of role and was absent from work. Our results showed that 
different characteristics accounted for different measures of disability. In future studies it is 
thus very important to choose the disability measure carefully, when taking the aim of the 
study and the predictors into account.

This study has limitations too. Due to the cross-sectional nature of our study we cannot 
make conclusions about causal relationships between the predictors and disability. This 
is an important limitation because causal relations provide information that can be used 
for reducing and preventing disability among patients with MDD. Recently, Rytsälä and 
colleagues46 studied long-term work disability in a prospective setting and concluded that 
many sociodemographic and clinical factors clearly predict long-term work disability among 
patients with MDD. Even after adjusting for clinical variables the effect of older age and lack of 
vocational education predicted disability pension.46 This study emphasises that longitudinal 
research on disability of patients with MDD is important and can help to determine whether 
the significant predictors in our study are also causal risk factors for disability. Another 
limitation is that only self-reported measures of disability were used in the present study, 
whereas reports of family, friends, et cetera would have provided additional information, 
and reduce shared-method bias. Furthermore it could be a methodological limitation that 
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we ascribed importance of the different groups of predictors by comparing models using 
R2. Although comparing R2 across models has some limitations, for example because R2 is 
influenced by among other things measurement error and can therefore be misleading,47,48 
it is a commonly used method in all fields of research.49-51

To conclude, personal characteristics should be taken into account in explaining 
heterogeneity in disability of patients with MDD, over and above illness characteristics. Illness 
characteristics are in general the most important predictors in explaining heterogeneity in 
disability in the MDD population, whereas personal characteristics are good predictors of 
objective functioning as measured by days out of role and work absence. Environmental 
characteristics, except work stress, do not seem to be associated with MDD-associated 
disability. High conscientiousness, high neuroticism, regular physical activity, and low to 
moderate work stress are independently associated with less disability suggesting that they 
may co-determine whether a depressed patient is able to maintain functioning at a higher 
level than the average MDD patient. 
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6.
Moderators of the synchrony of change 

between decreasing depression severity 
and disability

This chapter is based on: Verboom CE, Ormel J, Nolen WA, Penninx BW, Sijtsema JJ. 

Moderators of the synchrony of change between decreasing depression severity and 

disability. Acta Psychiatr Scand. 2012 Sep;126(3):175-185.
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Abstract

Objective: To identify moderators of synchrony of change between depression severity and 
disability.

Method: From a large cohort study with two years of follow-up, patients with major 
depressive disorder at baseline who decreased at least 25% in depression severity after 
2 years (n=245) were selected. We measured overall and domain-specific disability at 
baseline, and at one- and two-year follow-up. Possible moderators, among which several 
demographic, clinical, personality, and contextual factors, were measured at baseline. We 
used Linear Mixed Models to analyse the data.

Results: Decrease in depression severity correlated strongly with reductions of overall 
disability (r=.54). Synchrony of change for the disability domains ranged from .13 for self-
care, to .47 for participation. From the possible moderators, only age and work stress 
moderated the association between change in depression severity and disability, with 
stronger synchrony of change among younger patients and patients who experienced 
moderate work stress.

Conclusion: Strong synchrony of change exists between depression severity and disability. 
Perhaps because of the strength of this synchrony, few contextual characteristics moderated 
the association. Clinicians should be aware of the risk of slower or incomplete functional 
recovery in older people and those without a job, or those experiencing low work stress.
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Introduction

Major depressive disorder (MDD) is the leading cause of disability worldwide, and its 
impact on all domains of functioning exceeds the impact of chronic medical conditions.1-4 
Previous studies have reported that severity of depressive symptoms is the best predictor 
for disability among patients with MDD, and that depression severity and disability show 
strong synchrony of change.5-9 That is, reductions in depressive symptoms over time were 
accompanied by reductions in disability.7,8 Nevertheless, there are patients in whom 
reductions of depression severity are not accompanied by equal reductions in disability.10,11

This a-synchrony of change suggests that, above and beyond the strong effect of depression 
severity, there may be certain contextual factors that hamper or enhance the effect of 
decrease in depression severity on disability; under these circumstances disability does not 
decrease at the same rate as depressive symptoms. To date, not a single study has focused 
on moderating effects of personal and contextual characteristics on this synchrony of 
change, or identified groups at risk for postmorbid disability due to a-synchrony of change; 
in fact, previous studies were limited to direct effects on disability.12-14

Knowledge about potential moderators is important because it may point to specific groups 
at risk for high disability during and after depressive episodes and may thus provide new 
insights into preventing or reducing disability; it may help improve recovery of disability 
after a depressive episode; and may help prevent depression recurrence by tackling harmful 
characteristics that are associated with disability, given that persistence of disability predicts 
recurrence of depression.15 

We identified four groups of potential moderators. The first group consists of the demographic 
factors age and gender. The second group consists of clinical factors, including the age of onset 
of depression, whether the depressive episode is a first or recurrent episode, the number 
of comorbid anxiety diagnoses, and the number of chronic comorbid somatic diseases. 
The third group represents personality, as expressed in the “big five” personality traits: 
neuroticism, extraversion, openness, agreeableness, and conscientiousness. The fourth 
and last group of factors consists of contextual factors that may moderate the synchrony 
of change between depression severity and disability: physical activity, household income, 
education, work stress, social support by partner, and social support by friends. Since we 
are the first to study moderators of synchrony of change between depression severity and 
disability, it is difficult to formulate detailed hypotheses. Therefore we consider this study 
to be explorative.

In sum, the current study will examine synchrony of change between decreasing depression 
severity and disability in a sample of MDD patients. Furthermore, we will assess whether 
moderation of this synchrony of change by several demographic, clinical, personality, and 
contextual factors is present, and if so, in which domain of functioning this occurs. This way 
we may identify subgroups that are at risk for slower or incomplete recovery of functioning 
despite their depression reduction. 
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Aim of the study

Given the importance of knowledge about disability associated with MDD, the aim of 
the current study is to assess the strength of synchrony of change between decreasing 
depression severity and disability and its specific domains. Furthermore, we aim to identify 
characteristics that moderate synchrony of change between depression severity and 
disability accounting for a-synchrony of change.

Methods

Study sample

Data of the patients were derived from the Netherlands Study of Depression and Anxiety 
(NESDA). NESDA is an on-going multi-centre longitudinal cohort study including 2981 
individuals (18-65 years old) with current or remitted depressive and/or anxiety disorder, 
patients at risk due to family history or subthreshold symptoms, and healthy controls. 
NESDA’s baseline assessment (T0), consisting of both an interview and written questionnaires, 
included an assessment of demographic and contextual characteristics and a standardised 
diagnostic psychiatric interview. After one year (T1), the patients received a restricted written 
questionnaire to assess severity of psychopathology, severity of the health consequences of 
psychopathology, and a number of demographic and contextual characteristics. Two years 
after the baseline measurement (T2), an extensive face-to-face follow-up assessment was 
conducted. This assessment was comparable to the baseline assessment. The rationale, 
objectives, and methods of NESDA have been described previously.16

In the present study, we included patients with a diagnosis of MDD at baseline who decreased 
at least twenty-five percent in depressive symptom severity at T2 compared to T0.  The 
diagnosis of MDD was based on the Composite International Diagnostic Interview (CIDI) 
version 2.1. The CIDI is a structured questionnaire with good reliability and validity.17 Current 
depressive symptom severity was assessed at all three measurements, using the self-report 
version of the 28-item Inventory of Depressive Symptoms.18 Because we wanted to study 
moderation of synchrony of change, actual change in depression severity was considered 
necessary. In the majority of patients, depression severity decreased. Therefore we chose 
a minimum of twenty-five percent decrease in depression severity, which is a commonly 
used threshold for partial response.19 Partial responders may continue to be symptomatic 
but are clearly better than at baseline. Furthermore, participation in at least two out of 
the three measurement waves was required. These two inclusion criteria resulted in a 
study sample of 245. Attrition at the 2-year follow-up of NESDA was very limited and due to 
several determinants, as systematically assessed by Lamers and colleagues.20 In our sample, 
drop-out due to a lack of participation in at least two waves was higher among patients of 
non-North European ancestry (χ2

 = 9.7; p =.00). 
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Measurements

Change in disability and depression severity

To measure disability at all time points, we used the total score of the World Health 
Organization Disability Assessment Score (WHODAS-II).21 The WHODAS-II has been 
developed to assess limitations in functioning experienced by an individual in six different 
domains: communication, getting around, self-care, getting along with people, life activities 
(i.e., divided into household activities and work activities), and participation in society. To 
measure general disability, domain scores were combined into a total score ranging from 0 
(no disability) to 100 (severe disability). WHODAS-II shows good inter-item reliability (total 
α=.95; domains α’s=.77 to .93). Two disability change scores were calculated for disability 
(total and domain scores) and depression severity: change between T0 and T1 and change 
between T1 and T2. 

Demographic factors 

Demographic variables that we took into account were age at baseline measurement and 
gender. 

Clinical factors 

Various clinical variables were assessed at baseline measurement (T0). Age at the first onset 
of MDD was assessed using the CIDI. Moreover, we counted the number of past-month 
diagnoses of several comorbid anxiety disorders (social phobia, general anxiety disorder, 
agoraphobia, and panic disorder) that were diagnosed based on the CIDI. The presence of 
chronic somatic diseases was assessed by counting the number of diagnoses of diseases 
such as heart disease, diabetes, and cancer.

Personality  

Neuroticism, extraversion, openness, agreeableness and conscientiousness, the “big five” 
domains of personality, were also included in our study as possible predictors of a-synchrony 
of change. These were measured using the NEO Five-Factor Inventory (NEO-FFI; i.e., short 
version of the Revised NEO Personality Inventory)22 which consisted of 60 items. 

Contextual factors 

Physical activity was measured using the International Physical Activity Questionnaire23 and 
expressed in metabolic equivalent of task (MET) minutes per week. Household income was 
assessed in 24 categories, from an income of less than €500 a month up to an income of 
over € 5000 a month. Patients were allocated the mean of their income category to create 
a continuous variable. Years of education were calculated based on the highest level of 
education a patient completed. By means of the Job Content Questionnaire,24 we assessed 
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whether the working patients experienced stress at work, in line with previous research.14 
For each negative answer (i.e., associated with stress at work) the patient was scored one 
point, while for positive answers no points were given. By summing up the scores and 
dividing them by the number of items, we calculated a total work stress score (26 items; 
α=.81). This score was subsequently divided into four groups, based on z-scores: no job, low 
work stress (< -1 SD), moderate work stress (-1 through 1 SD), and high work stress (> 1 SD). 

Finally, the amount of social support patients received from the partner (if present) and 
up to two confidants (over 18 years old, no housemates) with whom the patient has close 
contact on a regular basis was measured. Both social support measures were assessed via 
the Close Person Inventory (CPI).25. Because having no partner was quite common while 
having no confidants was rare, a ‘zero’ category for partner support was demanded while 
this was unnecessary for confidant support. Therefore, we constructed a categorical variable 
for partner support, and a continuous variable for support from confidants.  A total of four 
questions about emotional support, such as “how often do you trust him/her with your most 
private problems” were answered with the possibility to give a maximum of 5 points per 
item, ranging from no support up to high support. Two separate variables, a partner support 
and a confidant support variable, were constructed. Partner support was constructed based 
on z-scores: no partner, low support (< −1 SD), moderate support (−1 through 1 SD), and 
high support (> 1 SD). Social support by confidants was constructed, by summing up the 
total points given to each confidant, divided by the number of questions. This resulted in a 
score ranging from 0-10, where a higher score meant higher support. 

Statistical analysis

We used Linear Mixed Models (LMM) to study synchrony of change between severity of 
depression and disability, as well as to determine whether there were moderating effects 
of several factors on this synchrony of change. LMM can be used to describe a longitudinal 
relationship between a continuous outcome measure (i.e., disability and its domains) and a 
predictor (i.e., severity of depressive symptoms)26 and can, by using change scores, estimate 
how changes in the main predictor variable affect changes in the dependent variable over 
time. LMM analysis assumes that individuals deviate randomly from the overall average 
response. This is extremely useful in relation to our research question, in which we try 
to explain why most patients show synchrony of change between depression severity 
and disability, but some do not. Furthermore, LMM is not affected by randomly missing 
data, and it accounts for correlated repeated data within persons, which is likely to be the 
case with depression severity, and disability within the same person.27 Hence, LMM treats 
multiple time points as being nested in one person and we assume that the errors in change 
in depression severity between T0 and T1 are related to change in depression severity 
between T1 and T2 within the same person.
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We conducted five separate multivariate LMM analyses for both the general disability score 
and the domain scores. In all these analyses, change in disability between T0-T1 and T1-T2 
(total or domain specific) was the dependent variable. Because we studied synchrony of 
change in depression severity and disability, change in depression severity between T0-T1 and 
T1-T2 (Δ depression severity) was the main predictor in all models. The other independent 
variables differed per model. All study variables, except for change in depression severity 
and change in disability, were mean-centred to facilitate comparing outcomes of effects of 
the different variables. 

To answer our research question, whether the predictors under study moderate synchrony 
of change between depression severity and disability, we added interaction terms between 
change in depression severity and the particular predictor. A significant interaction term 
indicated that synchrony of change between depression severity and disability was different 
from the average response for substrata of the predictor under study, i.e., the predictor 
modified the effect of depression severity. A positive significant interaction effect implicated 
that higher scores on the moderator were associated with stronger synchrony of change, 
whereas a negative significant interaction effect implied that higher scores on the moderator 
are associated with weaker synchrony of change. Strong synchrony of change implies that 
disability decreases strongly in accordance with depression severity.

We built five models. The first model consisted of, in addition to change in depression 
severity, demographic factors and their interaction terms with change in depression severity. 
In the subsequent models we respectively analysed the clinical factors (M2), personality 
(M3), contextual factors (M4), and a parsimonious model with all significant variables 
from the four models (M5) and their interaction terms with change in depression severity 
assessed simultaneously. To gather more information on the synchrony of change between 
depression severity and disability in particular domains, we conducted additional analyses 
in which we tested moderation of synchrony of change between depression severity and the 
separate WHODAS-II domain scores.

All predictor variables were entered as fixed factors. Taking the longitudinal design of the 
study into account, therewith allowing for two change scores for depression severity (T0-T1 
and T1-T2), change in depression severity was also added as random factor. An unstructured 
covariance structure was used and estimations were based on Maximum Likelihood. A 
p-value <.05 was considered statistically significant for both the main effects and the 
interaction effects. Analyses were performed in PASW Statistics 18.
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Table 1. Baseline characteris�cs of the study popula�on 
 Range/categories    
Depression       

Depression severity at T0 15.0 - 65.0 Mean (SD) 37.5 (10.4) 
Depression severity at T1 2.0  - 54.0 Mean (SD) 23.1 (11.3) 
Depression severity at T2 1.0  - 48.0 Mean (SD) 17.9 (9.0) 
Δ depression severity T0-T2 -4.0  - -45.0 Mean (SD) -19.7 (8.8) 

Disability        
General disability at T0 2.8  - 87.0 Mean (SD) 45.2 (15.2) 
General disability at T1 0.0 - 76.4 Mean (SD) 29.1 (16.6) 
General disability at T2 0.0 - 83.7 Mean (SD) 25.4 (16.5) 
Δ general disability T0-T2 -60.9 - 29.4 Mean (SD) -19.6 (16.8) 
Δ disability T0-T2 domain 1: communica�on -62.5 - 62.5 Mean (SD) -18.1 (18.8) 
Δ disability T0-T2 domain 2: ge�ng around -65.0 - 80.0 Mean (SD) -7.8 (19.9) 
Δ disability T0-T2 domain 3: self-care -50.0 - 43.8 Mean (SD) -6.9 (14.4) 
Δ disability T0-T2 domain 4: ge�ng along -55.0 - 50.0 Mean (SD) -13.5 (15.7) 
Δ disability T0-T2 domain 5h: household ac�vi�es -62.5 - 31.3 Mean (SD) -15.8 (19.4) 
Δ disability T0-T2 domain 5w: work ac�vi�es -62.5 - 31.3 Mean (SD) -22.4 (22.0) 
Δ disability T0-T2 domain 6: par�cipa�on -65.6 - 40.6 Mean (SD) -17.7 (16.8) 
       

Demographics        
Age at baseline 18 - 64 Mean (SD) 41.2 (12.3) 

Gender     
 male  

female  
 N (%) 75  

170 
(30.6) 
(69.4) 

       Clinical variables        
Age of onset MDD 4 - 61 Mean (SD) 27.3 (13.0) 
MDE type (single/recurrent)    N (%) 109  

131 
(44.5) 
(53.5) 

# comorbid anxiety diagnoses 0 - 4 Mean (SD) 1.2 (1.1) 
# chronic soma�c diseases 0 - 6 Mean (SD) 1.0 (1.1) 
       Personality        

Neuro�cism 21.0 - 60.0 Mean (SD) 43.7  (6.7) 
Extraversion 13.0 - 50.0 Mean (SD) 32.6  (6.6) 
Openness 24.0 - 57.0 Mean (SD) 38.0  (6.1) 
Agreeableness 28.0 - 57.0 Mean (SD) 42.4  (5.2) 
Conscien�ousness 19.0 - 59.0 Mean (SD) 38.8  (6.8) 

       Contextual factors        
Physical ac�vity (MET minutes)    Mean (SD) 3397.8  (3057.1)  
Household income 300  - 5100 Mean (SD) 2062.0  (1089.8)  
Years of educa�on 5 - 18 Mean (SD) 11.7  (3.3) 

Work stress       
 no job 

low stress 
 N (%) 110  (44.9) 

20  (8.2) 
moderate stress 

 

 
85   

              
Social support by partner        
no partner 
low support 
moderate support 
high support 

 N (%) 82 (33.5) 
17 (6.9) 

120 (49.0) 
25 (10.2) 

 

 
Social support by confidants 0.0 - 9.5 Mean (SD) 4.8  (3.2) 

high stress 30      (12,2)
(34,7)
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Results

Characteristics of the study population

Mean age of the patients at the baseline measurement was 41.2 years old. Over two 
thirds of the patients were female (Table 1). The majority was employed (55.1%) and 
had a partner (66.5%). The minimum decrease in depression severity was 4, whereas the 
maximum decrease was 45 on the IDS scale. Despite this decrease in depression severity in 
all patients, disability increased in some patients (max. 29.4 on the WHODAS-II scale) but 
decreased in most others (max. -60.9 on the WHODAS-II scale). For these and more baseline 
characteristics, see Table 1.

Synchrony of change between depression severity and general disability 

Change in depression severity was highly correlated with change in general disability (r .54), 
yet there was considerable heterogeneity between patients (Figure 1). 

The explained variance (r2) of 26% indicated that change depression severity is not the only 
factor that is associated with change in disability. Correlations between change in depression 
severity and change in disability varied per WHODAS-II domain, ranging from .13 for the 
self-care domain, to .47 for the participation domain. In particular the social domains of 
functioning (communication (.44), participation (.47), and getting along (.37)) 

Figure. 1. Decrease in depression severity and change in general disability between T0 and T2, expressed in 

absolute decrease in depression severity (in units IDS) and change in disability (in units WHODAS-II). Pearson r 

= 0.54.
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were highly correlated to change in depression severity. There was a strong synchrony of 
change between depression severity and general disability, indicating that a decrease in 
depression severity was accompanied by a fairly similar decrease in disability (in all models: 
B >.79; p .00; Table 2).

The LMM analyses with interaction terms between change in depression severity and the 
possible moderator under study (Table 2) indicated that age and moderate work stress 
moderated the synchrony of change between decreasing depression severity and general 
disability. This means that the synchrony of change between depression severity and general 
disability was weaker in older patients whereas it was stronger in younger patients. Figure 
2 illustrates this. Patients who experienced moderate work stress showed significantly 
stronger synchrony of change than patients without a job. 

Figure 2. The decrease of depression severity and disability per age group. Decrease in depression severity is in 

units IDS whereas decrease in disability is in units WHODAS-II.

Figure 3 shows that among patients with moderate work stress change in depression 
severity and general disability are reasonably synchronous. A similar synchrony can also be 
seen in patients with high work stress, although to a lesser extent. The results with regard 
to work stress were not biased by a skewed gender distribution, since the percentage of 
females in both the unemployed and employed group did not differ from the total sample 
(69.0% females in the unemployed as well as in the employed group). To zoom in on the role 
of work stress and employment status, we conducted two post-hoc analyses (results not 
shown) in which we compared moderate and high work stress to low work stress among 
patients with a job, and compared being employed to being unemployed. The analyses 
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revealed that moderate and high work stress were associated with significantly stronger 
synchrony of change than low work stress, and that being employed was associated with 
significantly stronger synchrony of change than being unemployed.

Figure 3. Course of depression severity and disability separated per level of work stress. Decrease in depression 

severity is in units IDS whereas decrease in disability is in units WHODAS-II.

None of the other study variables significantly moderated the synchrony of change between 
depression severity and disability. However, the interaction term of gender was borderline 
significant (p .10), indicating that females tended to show stronger synchrony of change than 
males. Furthermore, the main effects of the number of comorbid anxiety diagnoses and 
conscientiousness on change of disability were borderline significant (both p .07) indicating 
that more comorbid anxiety or higher scores on conscientiousness were associated with 
more change in disability, irrespective of change in depression severity.

Synchrony of change between depression severity and disability per domain

Finally, we examined whether the significant interaction effects that we found were present 
in all domains of functioning, or that some moderators were limited to particular domains. 
We therefore present the statistically significant results of the parsimonious model (M5) 
of our analyses with the WHODAS-II domains in Table 3. The strength of the synchrony 
of change between depression severity and the disability domains varied across domains 
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Table 2. Results of LMM analyses for total WHODAS-II score. Main effects of the predictor under study on 
change in total disability (T0-T1 and T1-T2) adjusted for change in depression severity, and interac�on effects 
of the predictors under study on the synchrony of change between depression severity and total disability. 

 M1 M2 M3 M4 M5 
 B p B p B p B p B p 

Δ depression severity .80 .00 .96 .00 .96 .00 .85 .00 .79 .00 
           
Demographics           

Age at baseline -.02 .75       -.01 .84 

Δ depression * age at baseline -.01 .01       -.01 .01 
Gender 
Δ depression * gender 

 .49 
.22 

.78 

.10 
        

           Clinical variables           
Age of onset MDD 
Δ depression * age of onset MDD 

  -.02 
-.00 

.72 

.35 
      

MDE type (single/recurrent) 
Δ depression * MDE type 

  -.23 
-.00 

.89 

.98 
      

# comorbid anxiety diagnoses 
Δ depression *#comorbid 
psychiatric diagnoses 

  1.43  
.06 

.07 

.33 
      

# chronic soma�c diseases 
Δ depression * # chronic soma�c 
diseases

  .57 
.08 

.43 

.17 
      

           Personality           
Neuro�cism 
Δ depression * neuro�cism 

    .01 
.00 

.94 

.91 
    

Extraversion 
Δ depression * extraversion 

    -.18 
-.01 

.28 

.64 
    

Openness 
Δ depression * openness 

    .05 
.00 

.71 

.86 
    

Agreeableness 
Δ depression * agreeableness 

    .12 
.02 

.50 

.11 
    

Conscien�ousness 
Δ depression * conscien�ousness 

    .24 
.02 

.07 

.15 
    

           
Contextual factors           

Physical ac�vity 
Δ depression * physical ac�vity 

      .00 
.00 

.52 

.42 
  

Household income 
Δ depression * household income 

      -.00 
-.00 

.98 

.19 
  

Years of educa�on 
Δ depression * years of educa�on 

      -.18 
-.02 

.53 

.44 
  

Work stress           
No job 
Δ depression * no job 

       
Ref 

  
Ref 

 

Low stress       -1.21  .69 -2.10 .45 
Low stress 
Δ depression * low stress 

      -1.21  
-.14 

.69 

.58 
-2.10 

-.27 
.45 
.24 

Moderate stress 
Δ depression * moderate stress 

      4.67  
.73 

.03 

.00 
2.87 

.43 
.12 
.00 

High stress 
Δ depression * high stress 

      2.27  
.43 

.42 

.03 
.66 
.23 

.79 

.19 
Social support by partner           

No partner 
Δ depression * no partner 

       
Ref 

   

Low support 
Δ depression * low support 

      -.67 
-.18 

.85 

.50 
  

Moderate support 
Δ depression * moderate support 

      -2.59  
-.27 

.21 

.11 
  

High support 
Δ depression * high support 

      -3.24  
-.09 

.34 

.76 
  

Social support by confidants 
Δ depression * social support by 
confidants 

      .21 
.03 

.45 

.15 
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(Table 3) with relatively less strong synchrony for getting around and self-care (Table 3). 
The analyses furthermore showed that the statistically significant moderating effects of age 
emerged for getting around and household activities; the moderating effect of work stress 
emerged for getting around, household activities, and participation domains (Table 3).

Some variables moderated only specific domains of functioning but did not affect general 
functioning (Table 3). The synchrony of change between depression severity and getting 
around and work activities was moderated by gender. Positive regression coefficients 
indicated that functional recovery lagged behind depression recovery in men, compared 
to women. Moreover, moderation effects of personality, in particular neuroticism and 
conscientiousness, were significant in the getting along domain. Negative regression 
coefficients indicate weaker synchrony of change for higher scores on neuroticism and 
conscientiousness; more neurotic and conscientious individuals lagged behind with their 
decrease in disability in the getting along domain. Lastly, physical activity moderated the 
synchrony of change between depression severity and participation, such that recovery of 
participation lagged behind the recovery of depression severity in more physically active 
individuals.

Discussion

Main findings

We attempted to explain heterogeneity in disability associated with major depressive 
disorder by assessing factors that could cause a-synchrony of change between decreasing 
depression severity and disability. To this end, we explored which factors account for 
the fact that while in most depressed patients disability recovers equally with recovery 
in depression severity, in some patients disability does not recover in accordance with 
the depression severity. As expected, we found a strong synchrony of change between 
depression severity and overall disability, in particular in the social domains communication, 
participation, and getting along. Perhaps because of the strong synchrony of change, most 
personal and contextual variables did not moderate the synchrony of change, except for 
age and work stress. Older patients and patients without a job showed weaker synchrony of 
change indicating that their recovery of disability lagged somewhat behind their recovery 
of depressive symptoms or that their disability did not recover completely. The effects of 
age were particularly apparent in the domains of getting around and household activity, 
whereas work stress played a major role in the domains of getting around, household 
activities, and participation.

In line with our findings, previous studies showed that being older was a major predictor 
of disability, with in particular work disability,28 and physical disability.5 However, 
there are also studies that found no effect of age.12 It is plausible that functioning 
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becomes more difficult with increasing age because of physical impairments that 
usually accompany getting older. Therefore, recovery of functioning in the domains 
that are associated with physical impairment (i.e., getting around and household 
activities) become relatively insensitive to depression severity changes. The domain 
analyses confirmed that the age effect was mainly present in these domains.  
The (initial and post-hoc) results suggest that (at least) moderate work stress is beneficial 
for a decrease in disability. Among patients without a job or with low stress, the reduction 
of disability lagged behind the improvement in depression or among these patients the 
disability did not recover at all. This suggests that the functioning of employed patients 
benefits more from improvement of depression than the functioning of unemployed 
patients. Accordingly, it appears that having a job, and in particular a job that is experienced 
as causing at least moderate work stress, is beneficial for improving functioning among 
patients whose depression severity decreases. Because this seems counterintuitive and is 
in contrast with a previous study,29 replication is essential. Nonetheless, some reasons for 
the association can be mentioned. First, high demanding jobs may encourage motivation, 
feelings of responsibility, and give meaning to conduct activities, which forces the patient 
to regain functioning. Furthermore, having the obligation to go to work may be a driving 
force for getting out of bed and partaking in normal daily activities. Contact with colleagues 
may also help to regain functioning because of social support or pressure. Finally, a busy, 
demanding work life may distract from depressed feelings that may hinder functioning. 
These reasons for better functioning with higher work stress may also explain the finding 
that work stress moderates in particular functioning in the participation domain, including 
the ability of joining community activities, which may be easier for working people. The 
finding that higher work stress is also associated with stronger synchrony of change in 
the getting around and household activity domains may reflect confounding by physical 
disability. Physical disability is likely to negatively influence getting around and household 
activities. Also, physical disability may make having a job impossible and consequently lead 
to unemployment

Sensitivity analyses per domain

Our sensitivity analyses per WHODAS-II domain indicated some predictors of a-synchrony 
of change in particular domains that were unrelated to general disability. These results 
should be interpreted with caution since the risk of chance findings may be higher in these 
analyses. Women appeared to show stronger synchrony of change between depression 
severity and getting along and work activities than men. Scott and Collings30 provide two 
possible explanations for this gender difference: females are more likely to seek treatment 
than men which, combined with the usually larger social network of females, helps to 
improve disability associated with depressive symptoms, and primary roles differ between 
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males and females which are differently affected by disability. However, it is unclear why the 
interaction effect of gender appeared particularly in getting along and work activities, and 
not in the other domains of functioning. The modifying role of neuroticism with regard to 
getting along is interesting. Neurotic patients show less synchrony of change in this domain 
of interpersonal functioning compared to their counterparts. It is well known that neurotic 
people are characterised by chronic interpersonal difficulties,31,32 which might account 
for relatively weak synchrony of change in this domain amongst neurotic patients. The 
result that higher conscientiousness shows weak synchrony of change is surprising since 
conscientious people are known for their high levels of self-regulation, persistence, impulse 
control, achievement orientation, and self-discipline.33 It may be that functioning of highly 
conscientious patients, due to these positive features, did not decrease much during the 
depression so that there is not as much disability to recover from than among patients 
with low conscientiousness. The same may be the case among patients with high physical 
activity. It could be that the functioning of physically active patients was already better 
than functioning of physically inactive patients, so there less disability to recover from for 
patients in the first group. We found, however, no evidence for these explanations and we 
cannot rule out chance findings.

Limitations and strengths

Our results and interpretations should be seen in the context of several limitations. 
Limitations include the use of merely self-reported measures of depression severity and 
disability. As such, we could not rule out potential bias caused by the misrepresentation 
of self-reported depression severity and disability. Second, we did not have information 
of premorbid disability and functioning. This implicates that we have not compared levels 
of disability during and after the depressive episode to the level of disability before the 
depressive episode. Adjusting for premorbid disability could have helped to filter out the 
effects of persons with exceptional levels of disability and may thus have minimised bias in 
our findings. Consequently, our results should be replicated in future studies. 

A major strength of this study includes the longitudinal design which made it possible to 
look at relationships between depression severity and disability and moderators of this 
relation over time. Furthermore, we used an advanced statistical technique that took into 
account the repeated, correlated measures and was not hindered by missing data.

Implications

Notwithstanding the aforementioned limitations, our findings hold great value for the 
identification of factors that speed up or complicate recovery from disability in patients 
with decreases in depression, and are, from a clinical point of view, important for several 
reasons. First, the strong synchrony of change between depression suggests that adequate 
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treatment of depression is indispensable; not only to decrease the depressive symptoms, 
but also to prevent or minimise the negative effects of depression on functioning. In line 
with previous findings we show that recovery of depression is associated with recovery 
of functioning and thus decreases contextual and economic burdens of depression.8 
Furthermore, we identified subgroups that are at risk of slower or incomplete recovery of 
functioning, including older depressed patients and depressed patients who have no job 
or experience low work stress. This information can be used to provide extra care for the 
persons who belong to these groups. As a final point, our finding that having a job in which 
the participants perceive moderate or high work stress favours the decrease in disability, 
may imply that it would be valuable to stimulate MDD patients to remain working. Also, 
it is tempting to speculate that important and crucial decisions with regard to giving up 
work should not be made during a depressive episode since this can have consequences for 
the recovery of functioning. Although depressed patients may be less productive at work, 
functioning can already benefit from the going to work and regaining normal work life for 
several reasons that we already mentioned. The positive effect of work stress on a decrease 
in disability is assumed to be independent of the level of work (i.e., educated or uneducated 
work), as the amount of perceived work stress can differ per person and work stress can also 
be experienced by low educated workers with less responsible tasks.

In sum, we identified considerably strong synchrony of change between decreasing 
depression severity and disability in general but also in particular domains of disability. 
However, this synchrony of change was weaker for depressed patients of older age and 
for unemployed depressed patients. With these findings, we identified groups that are 
vulnerable to postmorbid disability. Nevertheless, it should be noted that the current 
findings also show that depression severity is such a strong predictor of recovery in disability 
that the impact of other factors is small or limited to a domain of functioning. 
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7.
Summary and Discussion
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The aim of this PhD thesis was to investigate the association between depression on the 
one hand, and role functioning and disability on the other hand. During adolescence, we 
focused on the existence, strength and direction of the association between depressive 
problems and functioning at school and in the social domain. During adulthood, we focused 
on explaining heterogeneity in disability of patients with MDD. 

This final chapter summarises the findings and implications of our research, and places the 
results in the context of the two theoretical frameworks that were used throughout this 
thesis. To recapitulate, the ICF model provides a framework that describes why depression 
may impair functioning and cause disability.1 This model asserts that disability is influenced 
both by health conditions (i.e., illness characteristics and comorbid disorders) and contextual 
characteristics (i.e., personal and environmental characteristics). The competency-based 
model of depression describes why impairment in role functioning may increase the risk of 
depressive problems in adolescents. This model asserts that adolescents’ poor functioning 
leads to negative feedback from others, which triggers a negative self-perception of the 
adolescent that subsequently can increase risk of depression.2 

Depressive problems and role functioning in adolescents

Psychopathology during adolescence is associated with several adverse outcomes such 
as poor functioning at school and social problems.3-5 Among the most important types 
of psychopathology are depressive problems. Other dimensions of psychopathology in 
adolescents include anxiety problems, attention deficit hyperactivity disorder (ADHD), 
oppositional defiant disorder (ODD), and conduct disorder problems (CD). Although previous 
studies reported on the association between psychopathology and functioning during 
adolescence, a number of important issues needed further exploration. Consequently, we 
conducted two studies based on the TRAILS data to investigate two of these issues: (1) the 
informant-specific association between problems in five dimensions of psychopathology 
and three domains of school functioning, while considering differences in gender and 
developmental time-frame, and (2) the bidirectional and longitudinal effects of depressive 
problems and role functioning during adolescence.

Four measures of adolescents’ functioning were used: (1) academic performance, (2) social 
well-being, (3) social preference, and (4) social problems. Academic performance was 
based on items on work pace, effort, and achievement. Social well-being of the adolescent 
at school represented a self-reported measure that contains items on how the adolescent 
perceives how he/she is regarded by classmates (e.g., “my classmates like having me 
around”).6  Social preference was derived from the peer nominations that were collected in 
a subsample of TRAILS. All children in the classroom could nominate their classmates as liked 
or disliked.7 Social preference was constructed by subtracting the standardized number of 
dislike nominations from the standardized number of like nominations. The Social Problem 
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scale contains items on problems with regard to social relations with others (peers, adults) 
and motor difficulties that are associated with poor social functioning (e.g., being clumsy, 
speech problems). 

Our first TRAILS study was described in Chapter 2. We showed that depressive problems 
were significantly associated with poor academic performance, and reduced social well-
being and social preference, over and above other symptoms of psychopathology. These 
unique associations between depressive problems and functioning were tested by adjusting 
for symptoms of anxiety, ADHD, ODD, and CD. Moreover, there were significant gender 
interactions and differences between primary and secondary school: academic performance 
was particularly affected by depressive problems in girls and at primary school. 

Taking into account the association between depressive problems and functioning, in 
Chapter 3 we extended this finding by investigating whether depressive problems lead to 
poor functioning, poor functioning leads to depressive problems, or whether the relation 
is bidirectional. In addition, we investigated whether this relation differed between boys 
and girls. Our analyses yielded four important findings. First, there was sizable stability in 
depressive and functional problems over time and there were clear within-wave correlations 
between depressive problems and functioning. Second, the relationship between depressive 
problems and social problems was bidirectional: depressive problems predicted later social 
problems and social problems predicted later depressive problems. Third, poor social well-
being preceded depressive problems but not the other way around. Finally, depressive 
problems and academic performance were bidirectionally related to each other, but only 
in girls. In boys, there was no prospective association between depressive problems and 
academic performance.

Taking both studies together, we found that depressive problems particularly affect social 
functioning (i.e., social well-being, social preference, and social problems). The path that 
we found from depressive problems to more social problems and poor social well-being is 
in line with the ICF model. In addition, more social problems in adolescents with depressive 
problems may be due to the decline in social activity of these adolescents. Adolescents 
with depressive problems are on average less involved in organised activities compared 
to healthy adolescents, which may negatively influence their social skills and their social 
status.8 The engagement in more excessive and negative feedback seeking of adolescents 
with depressive problems may explain why depressive problems are associated with poor 
social perceived well-being in both boys and girls.9 The finding of a prospective association 
between social problems and increased depressive problems is in line with the competency-
based model of depression. Another explanation for the path from social problems to 
depressive problems may lie in the motor difficulties that are taken into account in the 
social problems measure. Motor difficulties, such as clumsiness, were previously shown to 
increase proneness to victimisation in adolescence. In addition, children with poor motoric 
skills are likely to receive less positive and social feedback and recognition from peers as 
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compared to children with normal motoric abilities.10 Both proneness to victimisation and 
negative social feedback can trigger depressive problems. In contrast to the competency-
based model of depression, we did not find support for the hypothesis stating that social 
well-being affects depressive problems. However, previous studies also reported mixed 
results regarding this relation.11,12

The association between depressive problems and academic performance was less robust 
than the association with functioning in the social domain and not consistent across 
gender. In boys, poor academic performance seemed to be affected more by externalising 
than internalising problems. Thus, different types of psychopathology (internalising versus 
externalising problem behaviour) are associated with poor academic performance in 
boys and girls. The finding that depressive problems are associated with poor academic 
performance in girls is in line with both the ICF model and the competency-based model 
of depression. However, the path from depressive problems to academic performance is 
not entirely in accordance with previous studies.13,14 Nonetheless, higher levels of school 
absence, more days with impairments, less active participation, and distraction by depressive 
thoughts in depressed versus non-depressed adolescents are plausible explanations for this 
relationship.4,8,14,15 

Explaining heterogeneity in disability associated with major depressive disorders in 
adults

In previous studies among adults, severity of depressive symptoms and disability showed 
synchrony of change during the course of the illness. However, the association between 
MDD and disability did not hold for every patient: some functioned quite well despite their 
depression, whereas others functioned poorly.16-18 This a-synchrony of change suggests 
that, above and beyond the strong effect of MDD symptom severity, there may be certain 
contextual factors (i.e., personal and environmental characteristics) that hamper or enhance 
the effect of a decrease in MDD symptom severity on disability. Explaining heterogeneity in 
disability among persons with a current episode of MDD is an important step forward in 
disentangling the complex relationship between the two. 

Departing from the ICF model, we conducted three studies to investigate which factors 
may be responsible for the heterogeneity in disability among these patients, using data 
from NESDA. In Chapter 4, we studied to what extent measures of MDD symptom severity, 
other illness characteristics of MDD, and comorbid mental disorders could account for 
the heterogeneity in disability of MDD patients. Extending this study, in Chapter 5 we 
investigated whether the residual variance in disability that could not be explained by illness 
characteristics and comorbidity, could be explained by contextual factors. In Chapter 6, we 
attempted to explain heterogeneity in disability associated with MDD by assessing potential 
moderators of the synchrony of change between decreasing MDD symptom severity and 
disability. 
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To assess disability in adults, three measures were used: (1) WHODAS disability, (2) days 
out of role, and (3) absence from paid work. WHODAS disability refers to the World Health 
Organization Disability Assessment Schedule and is a broad and subjective measure of 
disability that measures to what extent someone had difficulties with functioning in several 
domains.19 WHODAS domains include communication, getting around, self-care, getting 
along, household activities, work activities, and community participation. In contrast, days 
out of role and absence from paid work are objective and specific measures that determine 
the actual number of days or weeks the participant was out of function or experienced 
functional decline in certain activities. As the measures differ in specificity and subjectivity, 
their possible association with illness, personal and environmental characteristics may vary. 

Analysing illness characteristics (Chapter 4) revealed that the MDD symptom severity is the 
most important characteristic in explaining disability with a current MDD. This finding is 
in line with other studies.20,21 An onset of MDD at an older age was associated with more 
work absence, as well as with limitations in getting around and self-care. This may be due 
to adaptation in coping with depression of persons that have an onset of MDD early in 
their lives. Of the assessed comorbid mental disorders, agoraphobia was significantly 
associated with more WHODAS disability, when controlling for MDD symptom severity 
and other characteristics. A diagnosis of alcohol dependence predicted more days out 
of role. In conclusion, disability associated with current episodes of MDD is for a limited 
part accounted for by characteristics of MDD and comorbid mental disorders. This implies 
that a considerable part of the variation in disability remains unexplained by these factors, 
supporting the ICF model that proposes that in addition to illness characteristics also 
contextual factors (personal and environmental factors) play an important role in the 
disablement process.  

In an attempt to explain this residual variance in disability, in our next study we targeted 
selected contextual factors. These contextual factors encompassed personal characteristics 
including the big five personality traits, physical activity, and environmental characteristics 
including work stress and social support (Chapter 5). High scores on conscientiousness were 
associated with less WHODAS disability, days out of role, and work absence independent of 
illness characteristics. People with high conscientiousness are known for their high levels of 
self-regulation, persistence, impulse control, achievement orientation, and self-discipline.22 
These characteristics may account for the finding that patients with high conscientiousness 
remain functioning despite their depression. The personality trait openness was also 
associated with reduced days out of role. Individuals scoring high on neuroticism had less 
work absence compared to patients with low scores on these variables, irrespective of 
the characteristics of MDD. This finding is in contrast to previous research,23,24 but may be 
explained by a potential positive impact that neuroticism has on functioning. This positive 
impact could be that high neuroticism scores may reflect awareness of and fear for possible 
negative consequences of absenteeism from work or failing to carry out daily activities (e.g., 
being fired, loss of sympathy and support) among persons scoring high on neuroticism.22,25,26 
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Consequently, these persons may tend to continue functioning despite their feeling of 
disability. Furthermore, we found that high regular physical activity is associated with 
reduced days out of role and work absence. This confirms findings from other studies that 
showed that vigorous activity helps preventing work absence and contributes to better 
work ability in the general working population.27,28 Last, although the total contribution 
of environmental characteristics was small, high work stress appeared to be an important 
explanation of disability in days out of role and work absence, even after adjusting for illness 
and personal characteristics. This is in line with previous research that revealed that exposure 
to work stressors is associated with an increase in absenteeism from work among persons 
with depressive symptoms.29,30  To follow up on these findings, in Chapter 6 we attempted 
to explore which factors account for the fact that while in most depressed patients disability 
recovers in proportion with the degree of improvement in MDD symptom severity, this does 
not occur in all patients. Disability was assessed using the total WHODAS disability score 
and the WHODAS subdomains. We identified four groups of potential moderators, based on 
the findings of the studies that were described in Chapter 4 and 5: (1) demographic factors; 
(2) clinical factors; (3) personality; and (4) contextual factors. MDD symptom severity and 
WHODAS disability were measured at three time-points: at baseline and after 1 and 2 years. 
Change in depression severity and disability over time was calculated. Only patients with 
a diagnosis of MDD at baseline who decreased in MDD symptom severity over time were 
included in the study. 

We found strong synchrony of change between decreasing severity of depressive symptoms 
and disability in general and the domains of disability. However, this synchrony of change 
was weaker for depressed patients of older age and for unemployed depressed patients. The 
effects of age were particularly apparent in the domains of getting around and household 
activity. It is plausible that functioning becomes more difficult with increasing age because 
of physical impairments that usually accompany getting older. Therefore, recovery of 
functioning in the domains that are associated with physical impairment (i.e., getting around 
and household activities) become relatively insensitive to depression severity changes. 
Work stress played a major role in the domains of getting around, household activities, 
and participation. It appeared that having a job, and in particular a job that is experienced 
as causing at least moderate work stress, is beneficial for improving functioning among 
patients whose severity of depressive symptoms decreases. This seems counterintuitive, but 
there are several plausible explanations. For example, high demanding jobs may encourage 
motivation, having the obligation to go to work may be a driving force for getting out of bed 
and partaking in normal daily activities, contact with colleagues may be valuable because of 
social support or pressure, and a demanding work life may distract from depressed feelings 
that may hinder functioning.  With these findings, we identified two groups (older patients, 
unemployed patients, or patients with low work stress) that are vulnerable to postmorbid 
disability. Nevertheless, it should be noted that the current findings also show that severity 
of depressive symptoms is such a strong predictor of recovery in disability that the impact 
of other factors is small or limited in a domain of functioning. 
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In sum, illness characteristics, psychiatric comorbidity, as well as personal characteristics 
should be taken into account in explaining heterogeneity in disability of patients with MDD. 
These findings are in line with the ICF model. Illness characteristics are in general the most 
important predictors of disability in the MDD population, whereas personal characteristics 
are good predictors of objective functioning such as days out of role and work absence. 
Environmental characteristics, except for work stress, do not seem to be associated with 
disability in MDD patients. 

How do the findings from adolescence and adulthood relate? 

Our studies showed that depression and role functioning are strongly associated in our 
sample of adolescents as well as in our sample of adults and that the ICF model is applicable 
to both groups. Nonetheless, it seems that there are also differences between adolescents 
and adults in the domains of functioning that are affected. However, it should be noted 
that we can only speculate about the relation between our TRAILS and NESDA findings, 
as TRAILS is a population sample and NESDA is mostly a clinical sample.  In adolescents, 
particularly social domains of functioning were affected by depressive problems, while 
academic performance was affected to a lesser extent and only in girls. Contrastingly, in 
adults, functioning in the work domain was strongest affected by MDD. This difference 
between adolescents and adults seems plausible. Adolescents devote most of their time to 
social relationships whereas in adulthood work becomes more important and more time-
consuming. Although adolescents spent a considerable amount of time at school, classrooms 
are inherently social places where adolescents pursue both social and academic goals,31-33 
and especially in early adolescence social goals may be more on the foreground.34 In addition, 
social relationships are very important for adolescents from a developmental point of view. 
For example, social interaction influences adolescents’ self-perception,2  school adjustment, 
and academic performance.35,36 During adulthood, however, a large part of life is generally 
spent at the workplace. Although there is social interaction at most workplaces, this may 
be of somewhat lesser importance. Second, although social interactions during adulthood 
are important, the impact of social contacts on life will be smaller than during adolescence 
as the developmental effect that is present in adolescence is not applicable anymore during 
adulthood. 

As longitudinal data from adolescence into adulthood were not available, we could 
not investigate whether depressive problems at young ages affect role functioning into 
adulthood. However, if we extrapolate our findings, it is tempting to speculate that negative 
effects of psychopathology on adolescents’ functioning at school do not only have crucial 
short-term, but also long-term consequences. More specifically, direct consequences of 
poor academic performance such as low grades and school drop-out may lead to poor social 
and economic outcomes, for example to lower earnings and wages, and unemployment.37,38 
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In addition, poor academic achievement may place adolescents at risk for depression or 
other internalising problems during adulthood.3,13,39 Social problems during adolescence are 
associated with externalising problems at later age.40 Due to poor social preference or peer 
rejection, adolescents may receive less social correction and guidelines for normal social 
behaviour than adolescents with regular social interaction, which could lead to problem 
behaviour in the future.41-43

Methodological issues of the conducted studies

Differences between informants of psychopathology problems in TRAILS

Apart from the main findings on the association between depression and role functioning 
in adolescents and adults, also other findings beg further attention. In the TRAILS study 
of Chapter 2, we found large differences between reports on psychopathology from 
different informants. The explained variance was highest when both psychopathology and 
functioning were reported by the same informant, likely due to a shared-method effect. 
The low explained variance in functioning by child-reported psychopathology calls for 
a discussion on how reliable and valid these self-reported psychopathology data are in 
preadolescence. It also shows that information provided by multiple informants can provide 
different conclusions than reports from just one informant. The great difference between 
informants emphasises that, in future studies, researchers should consider carefully who 
informs on which measure of functioning and psychopathology. 

To address these issues regarding the use of data from multiple informants, we decided 
to combine child- and parent-reported depressive problem data in Chapter 3. We did so 
because we think no informant is inherently superiour to another in identifying whether 
depressive problems are present or not. By combining the reports, we took into account the 
unique views from the two important informants. We believe that if at least one informant 
reports depressive problems, it is useful to take this report into account as it may reflect 
part of the adolescent’s functioning. In addition, the reliability of the reports by child and 
parent may differ depending on the child’s age.44 Young adolescents may be less able to 
rate their own behaviour and compare themselves to others than older adolescents are. 
Consequently, child reported depressive problem scores may be less accurate at younger 
ages than at older ages. In contrast, parents may be better able to report their children’s 
depressive problems when they are younger. When adolescents get older they are more 
likely to be independent of their parents and develop their own lives.  

Subjectivity and specificity of the disability measures

We learned from our NESDA studies that it strongly depends on the subjectivity and 
specificity of the disability measure how much variation in disability is accounted for by 
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illness, personal, and environmental characteristics. Possible explanations may be the 
operational overlap between the measures of WHODAS disability and depression severity, 
whereas the days out of role and work absence measures are more distant from MDD. 
Consequently, the severity of depression was most strongly linked to WHODAS disability and 
least strongly associated to the days out of role and work absence. These findings emphasise 
the importance of using a disability measure that meets the type of disability of interest.

Clinical implications of the findings

The findings in this thesis hold considerable value for clinical practice and interventions to 
reduce the burden of depression on role functioning. Most importantly, findings suggest 
that prevention interventions, in adolescents and adults, should not only address depression 
or functioning in general, but should also focus on particular domains of functional 
problems. More specifically in adolescence, interventions targeting depressive problems 
may particularly improve functioning in the social domain but not academic performance. 
Furthermore, the variation in the association between psychopathology and functioning 
between gender and primary and secondary school points out that interventions should 
be tailored to target adolescent boys and girls, and primary and secondary school students 
differently. For example, interventions for girls should target the impact of depressive 
problems on academic performance as well as social functioning, while interventions 
targeting academic problems as a consequence of depressive problems will be less effective 
in boys. Also, the results emphasise that depressive problems and functional problems 
during adolescence should be tackled as soon as they appear, to avoid negative short- and 
long-term consequences. Interventions that decrease depression severity in adults will have 
more success in decreasing WHODAS disability than on the number of days a person will be 
out of role or on work absence.

Our findings in adults are particularly valuable for the identification of risk factors that speed 
up or complicate recovery from disability in patients who are recovering from depression, 
and are, from a clinical point of view, important for several reasons. Identification of risk 
factors may point to specific groups (e.g., older patients, unemployed patients) at risk for 
more severe disability than the other patients, or patients at risk of slower or incomplete 
recovery of functioning after a (major) depressive episode. Consequently, these patients 
should be monitored more closely to decrease the impact of depression on their functioning. 
In addition, efforts can be made to reduce or remove the burden of the identified risk 
factors, reducing the risk of disability during or after the depressive episode. Tackling 
harmful characteristics that are associated with disability may also help prevent recurrence 
of depression, given that persistence of disability predicts recurrence.45 However, also 
buffering factors such as physical activity were identified that can be used to decrease the 
impact of depression on role functioning. The strong synchrony of change between severity 
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of depressive symptoms and disability suggests that adequate treatment of depression is 
indispensable; not only to decrease severity of the depressive symptoms, but also to restore 
functioning with benefits for patients, their environment and the economy.

Directions for future research

Although we extended previous research by showing that there is a strong link between 
depressive problems and functioning during adolescence, and by identifying factors that 
explain heterogeneity in disability in adults with MDD, there are still gaps in the knowledge 
that should be addressed in future studies.

As we emphasised throughout this thesis, identification of factors that explain heterogeneity 
in disability associated with depression is important. Nonetheless, such factors have not been 
studied in adolescent samples so far. Hence, testing mediational processes is suggested in 
order to provide extra care to adolescents at greater risk, or to reduce the burden of such risk 
factors. The family environment may be one of the most important factors that determine 
functioning in depressed adolescents, as it has been repeatedly shown that parental 
support is beneficial for adolescents’ psychosocial adjustment, academic performance, 
and mental health status, while the reverse, no support from parents, is true as well.46 
In addition, familial adversities can trigger problems indirectly by influencing other risk 
factors of depression or poor functioning, such as maternal emotional problems in single-
parent families.47 Another important factor that may mediate the path from depression to 
functioning may be coping with stressful situations. As proposed by the competency-based 
model of depression, the relationship between poor functioning and depressive problems 
may be mediated by negative self-perception. A recommendation for future research would 
thus be to assess the effect of, among other things, family environment and coping with 
stressful life events on the relationship between depressive problems and poor functioning 
in adolescents.

To our knowledge, no studies of the longitudinal bidirectional relationships between 
depression and functioning in adults have been conducted. We showed that MDD is 
associated with disability, but disability is also associated with MDD (Chapter 6). It would 
valuable to see whether depressive problems precede functional problems or whether it is 
the other way around, as we investigated in adolescents (see Chapter 3). This would provide 
information as to whether depression or functional problems should be tackled in the first 
place.

We were fortunate to have the large longitudinal datasets of TRAILS and NESDA, but a 
limitation of these studies is that they followed the participants through either adolescence or 
adulthood. It would be very valuable to study depressive problems and functional problems 
during both periods of life, i.e. from (early) childhood into adulthood (i.e. at least 30 years). 
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With such a dataset it would be possible to more thoroughly investigate the relationship 
between depression and functioning, and answer questions such as whether depressive 
or functional problems come first and what the long-term effects of both depressive and 
functional problems are. 

Conclusion

The main findings of this thesis point out that there is a strong relationship between 
depression and role functioning disability in both adolescents and adults. In adolescents, 
depressive problems precede subsequent poor functioning, mainly in the social domain, 
but poor functioning precedes subsequent depressive problems as well. In adults with 
MDD, severity of depressive symptoms is the best correlate for disability, while it also 
shows synchrony of change with disability. Several illness characteristics, comorbid mental 
disorders, and personal and environmental characteristics influence the extent to which 
severity of depressive symptoms leads to disability. Findings from our research describe 
why disability appears in some depressed persons and not in others; and it identifies some 
triggering as well as buffering factors for disability in this group. 
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Met grote trots presenteer ik: mijn proefschrift! Na 3 jaar ploeteren is het gelukt, maar 
natuurlijk niet zonder inhoudelijk advies, praktische begeleiding en een heleboel mental 
support van anderen. En daarvoor wil ik een aantal mensen heel hartelijk bedanken.

Allereerst zijn dat de duizenden mensen die belangeloos aan TRAILS en NESDA hebben deel-
genomen. Zonder data is er geen wetenschappelijk onderzoek mogelijk en dankzij jullie heb 
ik mijn steentje aan de wetenschap kunnen bijdragen. We zijn alweer iets meer te weten 
gekomen over de relatie tussen depressie en rolfunctioneren en ik hoop van harte dat jullie, 
en de generatie na jullie, hier baat bij zullen hebben.

De grootste dank voor de ondersteuning tijdens het schijven van dit proefschrift gaat uit 
naar mijn begeleiders. Mijn eerste promotor Hans, bedankt voor het bieden van de kans 
bij jou te promoveren. Ik heb erg veel geleerd van je begeleiding en feedback door de  
jaren heen. Het was fijn dat ik altijd even binnen kon lopen voor je advies en hulp. Willem, 
jouw input was altijd helder en snel, en vooral in praktische zin heb ik veel van je geleerd.  
Brenda, hoewel jij fysiek verder weg zat ben ik heel blij dat je zo bij mijn project betrokken was.  
Je gaf altijd snel heel leerzame, feedback en je complimentjes op z’n tijd wisten me vaak 
net op het goede moment even op te beuren. De persoon die wellicht de zwaarste taak 
aan mijn begeleiding heeft gehad is Jelle. Wat was en ben ik blij met jou! Als meester in de 
sandwich-feedback-technique wist je altijd een goede draai te geven aan mijn werk waar-
mee ik je overspoelde. Je verdient een pluim voor je talent de meest ingewikkelde dingen in 
Jip en Janneke taal uit te leggen en voor je onuitputtelijke geduld. Ik heb enorm veel van je  
geleerd. Bedankt! Miranda, als dagelijks begeleider in mijn eerste jaar heb je mij enorm 
goed op weg geholpen in het doolhof dat wetenschap heet. Ik heb ook van jou heel veel 
geleerd en kijk met plezier terug op het sporten, shoppen en eten dat we regelmatig samen 
deden.

Voor goede papers zijn goede co-auteurs nodig en daarom wil ik Frank Verhulst bedan-
ken voor de waardevolle input met betrekking tot mijn TRAILS papers. Erik van der Werff, 
mijn ‘voorganger’ in dit project, ben ik dubbel dank verschuldigd. Dankzij het werk dat jij al  
verricht had kon ik meteen aan de slag met mijn onderzoek en het schrijven van  
papers. Daarnaast heb ik erg veel plezier beleefd aan onze borrel-, eet- en kookavondjes.  
Geen co-auteur maar wel onmisbaar geweest tijdens de analyses voor het longitudinate 
NESDA paper van hoofdstuk 6 is Elske Bos. Wat waren die LMM analyses toch ingewik-
keld; ik vind het nog steeds bewonderenswaardig hoe jij ons daar doorheen geloodst hebt.  
Alle leden van de leescommissie wil ik bedanken voor de tijd en moeite die zij hebben  
besteed aan het lezen en beoordelen van mijn proefschrift.

Naast de noeste arbeid was er natuurlijk ook tijd voor gezelligheid, vriendschap, steun en 
de nodige afleiding van mijn collega’s. Ik wil in het bijzonder mijn kamergenootjes Anna 
Roos, Odilia, Elise en Vera bedanken. Ik ben heel erg blij dat wij, daar helemaal aan het  
einde van de gang, bij elkaar terecht zijn gekomen. We hebben enorm met elkaar gela-
chen, gekletst, gehuild, gemopperd, elkaar opgebeurd als dat nodig was en elkaar van wijs  
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(en minder wijs) advies voorzien. Mede dankzij jullie, en uiteraard onze motivation toys,    
ligt dit proefschrift  hier. Superbedankt! Ook alle andere ICPE-ers, en met name Julie en  
‘buren’  Nikolaos, Bertus, Sanne, Nynke, Lian en Piotr, wil ik bedanken voor de leuke lunches, 
etentjes, borrels, uitstapjes en gezelligheid tussendoor. 

Twee jaar van mijn promotieonderzoek heb ik met heel veel plezier deelgenomen aan de 
PhD council van SHARE. Voor deze leuke, leerzame en nuttige tijd wil ik mijn mede-PhD- 
council leden, Robbert, Truus en Renate bedanken. Ik ben er trots op wat wij hebben  
bereikt!

Ook buiten het werk zijn er mensen te bedanken. Voor mijn promotieonderzoek ben ik 
naar de (vanuit de gemiddelde Randstedeling gezien) verre, onbewoonde wereld verhuisd. 
Toch waren daar gelukkig altijd nog mijn beste vriendinnetjes die me zijn blijven opzoeken 
en geïnteresseerd waren in wat ik nu toch deed. Lieve Sjardee, Maureen en Karlijn: vooral 
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