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In this final chapter the main findings of the various studies described in the previous 
chapters will be summarized and discussed in the context of the literature. In addition, the 
methodology, strengths and limitations as well as implications for future research will also 
be reviewed. 

SUMMARY OF MAIN FINDINGS

Using data from the Netherlands Study of Depression and Anxiety (NESDA) in the previous 
chapters several aspects of the pharmacotherapy of depression and anxiety disorders have 
been explored. NESDA is an ongoing cohort study monitoring 2981 participants (18-65 
years, 67% female at baseline, 95% of North-European ancestry) biannually for 6 years.1 
People in different stages of psychopathology and controls without a psychiatric diagnosis 
were recruited from the community (19%), from primary care (54%), and specialized mental 
health care (27%). The psychiatric disorders included dysthymia, major depressive disorder, 
general anxiety disorder, panic disorder, social phobia, and agoraphobia. In order to create 
a naturalistic sample the number of exclusion criteria was limited to not having a primary 
diagnosis of psychotic, obsessive compulsive, bipolar or severe addiction disorder and not 
being fluent in Dutch.
 Adequacy of treatment in various treatment settings was firstly examined in NESDA. 
In moderate to severe depression, 43% of the subjects were not treated adequately 
with antidepressants or psychological treatment. In primary health care patients, this 
undertreatment was 70%. With respect to moderate to severe anxiety disorders, 44% 
of the subjects were not treated adequately with antidepressants, benzodiazepines or 
psychological treatment. Among antidepressant users with moderate to severe depression, 
21% of the pharmacotherapy was inadequate with respect to drug choice, dose and everyday 
use. This pharmacotherapeutic inadequacy is also more pronounced in primary care than in 
specialized care (chapter 2).2 In the NESDA cohort 927 cases of single antidepressant use 
were identified. Duration of use was considered long-term, because it ranged from one 
month to 20 years with 56% of cases having a duration exceeding one year. In 64% of cases, 
on average, 2.9 side effects were reported. The number of side effects was higher for subjects 
with higher depression severity (OR=1.28; p=0.002), three or more psychiatric diagnoses 
(OR=1.97; p=0.02), a higher antidepressant dose (OR=1.44; p=0.006). The number of side 
effects was lower when subjects were older (OR=0.83; p=0.02) and had a longer duration of 
use (OR=0.94; p=0.04). Side effect profiles of tricyclic antidepressants, SSRIs and mirtazapine 
were consistent with short-term use profiles. In contrast to its profile of short term use, 
venlafaxine was associated with more profuse sweating as compared to SSRIs (chapter 3).3 
Whereas current depression is a well-established risk factor for medication non-adherence, 
we found all current as well as remitted depression and anxiety disorders to be risk factors 
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of medication non-adherence. In this sample of antidepressant users alcohol dependence, 
use of anxiolytics and of dietary supplements were also found to be risk factors, whereas 
older age, more social support and antidepressant use were associated with less medication 
non-adherence (chapter 4).4 With the aim to better predict the number of side-effects, their 
association with genetic variations of the ABCB1 gene, which encodes for the P-Glycoprotein 
transporter (PGP), and the CYP2C19 gene, which encodes for the CYP2C19 metabolic 
enzyme, were studied. A common single nucleotide polymorphism (SNP) (rs2032588) in the 
ABCB1 gene was associated with a lower number of side effects in users of antidepressants, 
which were transported by PGP. On the other hand, this association did not exist in users of 
non-PGP-dependent antidepressant. Associations between variations in the CYP2C19 gene 
and the number of side effects were not found (chapter 5).5 
 Chapter 6 concerns a study on the relationship between glucocorticoid receptor (GR) 
gene polymorphisms, childhood adversity and depression in participants of the Longitudinal 
Aging Study Amsterdam (LASA). LASA is an ongoing cohort study on predictors and 
consequences of changes in autonomy and well-being in the ageing population.6 A random 
sample of men and women aged 55–85, stratified by sex, urbanization and expected 5-year 
mortality, was drawn from the population registries of 11 municipalities in three regions in 
the Netherlands and followed for almost 20 years. In a subgroup of LASA subjects (n=906) 
a gene–environment interaction between the GR polymorphisms, 22/23EK and 9beta, and 
childhood adversity was found to result in an increased risk of depressive symptoms.7 In the 
absence of childhood adversity the risk was not increased. The 22/23EK GR polymorphism 
was also associated with a lower Free Cortisol Index in the presence of childhood adversity. 
Subjects who were heterozygous for the BclI variant, in contrast to wild-type and BclI-
homozygotes, had lower serum levels of cortisol binding globulin and had no increased risk 
of recurrent depressive symptoms in the presence of childhood adversity. The study revealed 
the existence of a gene–environment (G X E) interaction between common variants of the 
GR gene and childhood adversity, demonstrating a vulnerable phenotype for developing 
clinically relevant depressive symptoms at old age. This G X E interaction also influenced 
markers of the hypothalamic-pituitary-adrenal (HPA)-axis providing support for the 
involvement of the HPA-axis in both stress regulation and the pathogenesis of depression.7

 In the following paragraphs of this chapter 7 the results of the studies have been 
discussed in the context of the literature. 

Treatment adequacy, diagnoses and help seeking behavior.
Chapter 2 concerns a study on the inadequacy of treatment for depression and anxiety 
in 1,662 NESDA subject. In depression and anxiety disorders, moderate to severe states 
are indications for pharmacotherapy and/or for psychological treatment. For depression 
appropriate pharmacotherapy was defined by the daily use of an approved antidepressant 
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at a dose of at least one Defined Daily Dose (DDD). For anxiety disorders, either an 
antidepressant or a benzodiazepine was considered appropriate pharmacotherapy. 
Treatment inadequacy in moderate to severe depression and anxiety disorders was defined 
as not receiving appropriate pharmacotherapy and/or psychological treatment. There was 
a large difference in treatment inadequacy between subjects treated in primary care as 
compared with those treated in specialized mental health care, 74% versus 40% respectively. 
Treatment inadequacy was mostly due to not being treated at all. On average, 21% of all 
treatments with an antidepressant were considered inadequate.  
 This finding is in agreement with the results of earlier studies. In European countries 
treatment inadequacy in patients with depression and anxiety in general medical and 
specialized care settings, amounted to 77% and 43%, respectively.8  In the USA the difference 
in treatment inadequacy amounted to 86% and 48%, respectively.9 A possible explanation 
for this large difference between care settings is that in specialized mental health care 
patients have recognized their mental health problems and therefore actively seek help from 
professionals. When help seeking behavior is taken into account, it proves to be a powerful 
predictor for treatment.10 Poor help seeking behavior is also associated with  illiteracy of 
patients towards mental health (poor knowledge of mental illness and treatment options), a 
poor recognition of mental illness and a low perceived need for treatment.11 Patients attitude 
and stigma are identified as further barriers for help seeking.12 Another factor contributing 
to the difference in treatment inadequacy between settings might be the presentation of 
the symptomatology of depressed and anxious patients to their primary care physicians. 
Problems in sleeping behavior or pain may be the first signs of a mental health problem but 
may not be properly recognized and diagnosed as symptoms of a psychiatric problem. Two 
studies showed that depression was only properly diagnosed by primary care physicians in 
respectively 55% and 61% of cases.13;14

 Early recognition and treatment is important to reduce the burden of disease and 
improve treatment outcomes, because the prolonged duration of untreated depression 
results in a reduced remission rate.15;16 Interventions aimed to improve help seeking and 
treatment adequacy focusing on one aspect e.g. psychoeducation17 or stigma12 proved to 
be not or only moderate effective. Thus, a  personalized and multifaceted intervention is 
probably needed to really improve help seeking and treatment adequacy.

Side Effects; long term versus short term.
The results of the observational study presented in chapter 3 shows that in patients with 
depression and/or anxiety disorders patient-perceived side effects are common and persist 
during long-term antidepressant use. Whereas most clinical trials and other studies on 
antidepressants only last 8 to 26 weeks, in the observational study 56% of the subjects 
reported side effects after more than one year of antidepressant use. The number of 
reported long-term side effects was higher in younger patients and in patients with a higher 



124

Chapter 7

depression severity, more psychiatric diagnoses, a higher antidepressant dose and a shorter 
duration of use. 
 Whereas most clinical trials did not report on the trajectories of side effects, occurring 
during treatment, some prospective antidepressant studies have reported that the occurrence 
of side effects decreased over time during short-term therapy of 12 to 26 weeks.18-20 Detailed 
information on the time course of side effects of escitalopram and nortriptyline was given 
in a large short-term 12 weeks study.20 The prevalence of drowsiness, headache, nausea and 
orthostatic dizziness decreased, but other side effects, particularly anticholinergic effects 
and sexual dysfunction, persisted over the whole 12-week treatment course. A decrease in 
the incidence of nausea over the first two weeks after the start of a SSRI has frequently been 
reported.18 In these studies the severity of the side effects decreased over the treatment 
period, probably due to habituation of the users.18;20 In the cross-sectional cohort study the 
prevalence of overall side effects only slightly decreased with prolonged antidepressant use, 
but specific associations between the prevalence of individual side effects and prolonged 
use were not found.3 It therefore appears that during long-term antidepressant use certain 
individual side effects persist. Since data on the severity of side effects were not recorded, 
it remains unclear to what extent habituation plays a role.3 The clinical notion that all 
antidepressant side effects decrease over time should be adjusted.3;20 

Medication adherence in mood disorders
Depression diagnosis and depression symptom severity are well established risk factors of 
medication non-adherence and have been studied in many somatic diseases.21-28 The present 
study in the NESDA population (chapter 4) confirms the association between depression 
and medication non-adherence. In contrast to depression, data on the association between 
anxiety disorders and medication non-adherence have been inconclusive.22;24;26 A meta-
analysis of 13 studies on anxiety disorders and medication adherence by DiMatteo et al. 
only found small and non-significant associations.24 The inconsistent result for anxiety 
disorders could be due to the variety of populations studied in terms of somatic disease, 
the limited number of patients with an anxiety disorder and the heterogeneity of definitions 
of medication adherence, depression and anxiety disorders and the use of assessment 
methods. When focusing on patients with HIV/AIDS, a meta-analysis of 17 studies revealed 
that an anxiety disorder was a risk factor of non-adherence to antiretroviral medication.26 In 
the NESDA population two large groups of subjects were evaluated: pure current anxiety 
diagnosis (n=249) and controls (n=312) without a history of depression or anxiety diagnosis. 
In patients with an anxiety diagnosis there was a large, 50% higher risk of medication non-
adherence as compared to subjects without a history of depression or an anxiety disorder. 
This finding is in line with those of a large, population based, survey, showing a 60% increase 
of medication non-adherence in subjects with anxiety symptomatology as compared to 
subjects without such symptoms.27 
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 In clinical practice, an anxiety diagnosis is a risk factor of medication non-adherence and a 
reason to address possible medication non-adherence. Our analyses of anxiety diagnosis and 
its subtypes, both univariable and adjusted for depression diagnosis, show that the association 
of anxiety diagnoses with medication non-adherence is mainly driven by depression. 
Although results of recent studies suggest higher odds for combined depression and anxiety 
symptomatology,27;29 in the NESDA population concurrent depression and anxiety diagnoses 
did not result in higher odds for medication non-adherence as compared to pure depression.
 In the NESDA cohort there was also an association of remitted depression and/or anxiety 
diagnosis with medication non-adherence. This suggests that both disorders continue to be 
associated with non-adherence, even when patients are in symptomatic remission. To our 
knowledge the association between remitted depression or anxiety disorder and medication 
non-adherence has not been studied previously. Wagner et al. found an association between 
remitted depression and worse self-management in 153 diabetic women without reporting 
on medication adherence or anxiety symptom severity.30 Two small studies investigated 
antidepressant non-adherence of subjects with a remitted depression, but did not report on 
remitted depression as a risk factor of non-adherence.31;32 The findings of the NESDA study are 
of particular interest given the large number of patients who are in remission of depression 
and/or anxiety disorder and given the high somatic comorbidity in this population.

Improving medication adherence in mood disorders
Since mood disorders are highly comorbid with other medical conditions, it is important to 
address medication non-adherence in all patients with depression and/or anxiety disorders, 
even in those who are in symptomatic remission (chapter 4). Recognizing and improving 
medication adherence in patients with mood disorders is an important prerequisite to 
optimize both psychiatric and somatic treatments. Antidepressant treatment may improve 
medication adherence in mood disorders. In the cross sectional cohort study (chapter 4) 
there is a clear association between antidepressant use and less medication non-adherence. 
The relationship seems causative as it was also observed in a large group of depressed, 
HIV infected patients, whose HIV-medication adherence improved after initiation of 
antidepressant use.33 The positive effect of antidepressants on medication adherence could 
be due to the relief of depression and anxiety symptoms, the result of a positive medication 
experience or a training effect of physicians and pharmacists instructing patients to use 
antidepressant medication on regular bases. 
 In contrast to the effect of antidepressants, the use of anxiolytic medication, which is often 
prescribed as needed, was associated with increased medication non-adherence. However, 
this might be due to a misinterpretation by subjects of the questions of the Medication 
Adherence Rating Scale in relation to this medication being prescribed as needed. On the 
other hand medication adherence might be associated with the specific disorder for which 
the anxiolytic medication was prescribed. 
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 Interventions to improve the medication adherence of patients with a psychiatric disorder 
have been studied extensively34 and study results have also been systemically reviewed.35-37 
The main focus of these investigations has been on the use of antidepressants in depressed 
patients. Adherence to other psychotropic and somatic medication largely remained 
unstudied. Interventions can be classified as educational, behavioral, affective and health 
care provider-targeted. Educational interventions put emphasis on increasing the patient’s 
knowledge of medication and its use. They can be executed through one-on-one or group 
counseling and written or audiovisual information. Behavioral interventions focus on day-
to-day habits and aim to improve adherence by shaping or adjusting medication and dose 
regimens to these habits. Affective interventions include counseling, family support and 
home visits and are aimed to improve the patients attitude and behavior towards adherence. 
Another approach is to educate and train health care providers in order to improve their 
skills in shared decision-making, instruction and communication with patients. In a stringent 
systematic review of 28 randomized controlled interventions 12 interventions were found to 
be effective and to improve depression outcomes.36 Educational interventions alone proved 
to be ineffective. Effective interventions were primarily multifaceted and complex including 
pro-active care management and the involvement of mental health specialists.
 To our knowledge, interventions aimed to improve medication adherence in patients 
with anxiety disorders have not been studied. Findings on the effects of interventions 
to improve antidepressant adherence in depressed patients might be extrapolated to 
anxious patient. Arguments favoring extrapolation are the fact that the most widely used 
antidepressants are serotonergic and are often used in anxiety disorders, and depression 
and anxiety disorders are closely linked and highly co-morbid. Moreover, medication non-
adherence in anxiety disorders was mainly driven by the presence of a current depression 
diagnosis.(chapter 4) Nevertheless, anxiety disorders could have some specific features, 
like a distinct fear of potential adverse drug reactions, which was an important reason of 
medication non-adherence.27;38 Clearly, research on the use of multifaceted interventions 
improving general medication adherence of patients with a current or remitted depression, 
or an anxiety disorder is needed. Moreover, anxiety symptoms and features must be taken 
into account, when designing multifaceted interventions in patients with these disorders. 

Pharmacogenetics of antidepressant treatment  
Pharmacogenetics involves the use of molecular genetic information to assist in the prediction 
of drug efficacy and drug-induced adverse events.39 Current antidepressant treatments have 
several flaws. Only 30 to 45% of patients reach remission in their first treatment course.40;41 
Side effects are common20;42;43 and often a reason for the discontinuation of treatment.44 
Small family studies suggest that the response to antidepressants is familial and might 
be driven by genetic similarity.45-47 In order to assess the heritability of the antidepressant 
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response Tansey et al.48 investigated the treatment outcomes of 2799 antidepressant 
users with the Genome-wide Complex Trait Analysis and found a genetic contribution of 
individual variation in the antidepressant response of 42%. To determine the best efficacy 
in combination with the least side effects, several genome wide association studies (GWAS) 
have been conducted in antidepressant treatment samples. Because antidepressants widely 
differ with respect to their pharmacological action and metabolizing pathway, there is an 
enormous heterogeneity of interactions between antidepressants and the many genes 
involved. Consequently, large numbers of patients are required to increase the probability of 
discovering genes with relevance to the efficacy of antidepressants. 
 In the GENDEP project a GWAS provided no significant associations between genes 
and antidepressant outcomes in 394 and 312 users of escitalopram and nortriptyline, 
respectively.49 Borderline significant associations were found for mutations in the uronyl 
2-sulphotransferase, interleukine-6 and interleukine-11 genes, suggesting that efficacy of 
antidepressants may be predicted by genetic markers other than the traditional candidates.49 
Moreover, the GWAS in the STAR*D project did not provide any associations in 1491 
citalopram users.50 In an attempt to increase statistical power by means of a meta-analysis of 
three large pharmacogenetic studies (GENDEP, MARS and STAR*D), including 2,256 subjects 
of Northern European descent with a major depressive disorder, no significant associations 
were found between 1.2 million genetic mutations and antidepressant treatment outcome.51 
A polygenic risk score aimed to combine weak associations of genetic variations has been 
applied to this large sample. The polygenic score derived from a meta-analysis of GENDEP 
and MARS participants accounted for 1.2% of the variance in STAR*D outcomes, suggesting 
a weakly concordant signal distributed over many polymorphisms.51 Another approach 
to counteract the heterogeneity of this meta-analysis is to restrict the different types of 
antidepressants. An analysis restricted to 1,354 individuals treated with citalopram (STAR*D) 
or escitalopram (GENDEP) identified an intergenic region on chromosome 5 associated with 
early improvement after two weeks of treatment.51 
 In the STAR*D project two GWAS studies on antidepressant side effects have been 
performed.52;53 Adkins et al. discovered two significant SNP associations  with the burden 
of citalopram general side effects and vision/hearing side effects.52 Clark et al. found nine 
significant SNP associations with bupropion-induced sexual dysfunction and one SNP 
association with the burden of sertraline general side effects.53 However, a major limitation 
of these GWAS findings is the absence of replication. 
 Another approach to reveal pharmacogenetic associations is to focus on genes that 
are important in the pharmacology of antidepressants. By incorporating pharmacological 
knowledge attention can be focused to a few genes of interest which increases the sensitivity 
of finding a real pharmacogenetic association. These antidepressant candidate gene studies 
focus on pharmacokinetic genes of proteins like the P-glycoprotein (PGP) transporter and 
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cytochrome P-450 metabolic enzymes and a variety of pharmacodynamic genes coding 
for various components of the mono-amine neurotransmitter system like transporters, 
receptors and metabolizing enzymes as well as downstream components like G-proteins 
and neurotropic factors.54

Pharmacogenetics of the ABCB1 gene and antidepressant effects
The ABCB1 gene, formerly known as MDR1, encodes for the drug efflux transporter 
P-glycoprotein (PGP). PGP, located on the blood brain barrier, is important for eliminating 
drugs from the brain. PGP has been found to have a role in the pharmacokinetics of 
antidepressants like paroxetine, citalopram and venlafaxine.55 Three ABCB1 single-
nucleotide polymorphisms (SNPs), rs1128503 (1236C4T) rs2032582 (2677G4T/A) and 
rs1045642 (3435C4T), have been associated with both higher and lower PGP expression 
levels, functionality and specificity for substrates.56-60  A meta-analysis of 2695 subjects who 
participated in 16 pharmacogenetic studies, focusing on the association of ABCB1 SNPs and 
outcome with PGP-dependent antidepressants, failed to discover an association with these 
three candidate SNPs. SNP rs 2032583 showed a nominally significant (not withstanding 
Bonferroni correction) association across all studies in a total of 2037 subjects.61 However, 
in a recent large (n=576) prospective pharmacogenetic study, the iSPOT-D trial targeting 10 
SNPs in and around the ABCB1 gene, this finding was not confirmed. Instead, an association 
between the functional SNP rs10245483, located approximately 2,4 Mb upstream from the 
ABCB1 gene, and antidepressant outcomes was found. Although all three antidepressants 
in the iSPOT-D trial were PGP-dependent, major allele homozygotes responded better and 
had fewer side effects with escitalopram and sertraline, while minor allele homozygotes 
responded better and had fewer side effects with venlafaxine.62 
 The lack of reproducibility of results is also apparent in pharmacogenetic studies 
focusing on antidepressant side effects. In the cross-sectional database study there was an 
association between ABCB1 SNP rs2032588 and a lower prevalence of antidepressant side 
effects (chapter 3).5 However, in a similar study in antidepressant users with a rs2032583 
mutation the prevalence of side effects was increased.63 These associations were only 
found for antidepressants, that depended on PGP for the elimination from the brain, and 
could not be found in non-PGP-dependent antidepressants.5 In conclusion, several ABCB1 
SNP polymorphisms have been associated with antidepressant response and side effects, 
suggesting a role for the PGP transporter in determining the antidepressant treatment result. 
However, because of the lack of confirmatory data, these findings cannot be incorporated in 
clinical decision making.
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Personalized antidepressant treatment
In order to use pharmacogenetic data in personalized clinical decision making the genetic 
determinants should be discriminative and predict a better outcome and/or less side effects 
of one type of antidepressant as compared to other antidepressants. For instance, patients 
with a SNP rs2032588 mutation should use a PGP-dependent antidepressant which is 
associated with fewer side effects 5 whereas patients with a SNP2032583 mutation should not 
use a PGP-dependent antidepressant, because they have an increased risk of side effects.63 
Based on data from the iSPOT-D trial, physicians should treat patients who are homozygous 
for the major allele of rs10245483 with sertraline or escitalopram and use venlafaxine for 
rs10245483 minor allele homozygotes.62 In retrospect, this study indicates that genotyping 
10 patients for this SNP and choosing the right antidepressant would result in one additional 
remission. Although this is a distinctive and promising result, it should be kept in mind that 
all treatment choices, based on current pharmacogenetic knowledge, require prospective 
validation in pharmacogenetic-based treatment studies in which treatment outcomes 
between patients treated with usual care and patients treated according to a genotype-
based algorithm are compared, before implementation in clinical practice. Recently this 
kind of prospective study has been performed in a small group of 58 depressed inpatients.64 
ABCB1 genotype (rs2032583 and rs2235015) guided dosage increase resulted in a better 
clinical outcome and a shorter duration of hospital stays. In general, patients who were 
ABCB1 genotyped had higher remission rates and lower depressive symptom severities as 
compared to patients without ABCB1 testing, who were given usual care. A second small 
study investigated the antidepressant treatment outcomes after genotyping several genes, 
like CYP2D6, CYP2C19 and the serotonin transporter gene.65 The combination of the genetic 
variation of these genes guided the choice and dose of antidepressants in 26 subjects. In 
this group there was a borderline significant tendency of better antidepressant treatment 
outcome as compared to the 25 patients who were treated in the usual manner. The 
encouraging results from these two small studies show a great promise for the improvement 
of antidepressant treatment, but they need to be confirmed in larger studies.

Methodological issues specific to the Netherlands Study of Depression and 
Anxiety (NESDA)
The NESDA study provides a large and unique database on 2981 subjects with current and 
remitted depression and anxiety disorders as well as controls. Many demographic, clinical, 
biological and genetic parameters are collected at baseline, after two, four and six years.1 
In 2013 NESDA started with the nine year data collection on the remaining subject. Trained 
interviewers gather current information as well as retrospective data since the time of the 
last interview. NESDA has carefully recruited subjects from different regions and settings 
in the Netherlands to provide a naturalistic cohort with excellent external validity to the 



130

Chapter 7

Dutch population and clinical practice. The large number of subjects makes it possible to 
detect solid associations, and to adjust for many or preferably all indicators that influence 
the independent variable. 
 The NESDA cohort provides some hugely interesting features for pharmaco-
epidemiological research. Current and reliable information on the use of medication 
is provided directly by each subject at the time of interview instead of recorded data on 
medication that physicians and pharmacists have prescribed and dispensed, respectively. 
Antidepressant side effects and medication adherence are an integral part of the structured 
interview in this research setting. In contrast to a clinical setting, NESDA subject do not feel 
obliged to give socially desired answers. The NESDA cohort provides data on a variety of 
clinical features of both depression and anxiety including indicators of the CIDI diagnosis 
and severity of symptoms through validated scales. This is a very interesting feature in 
pharmaco-epidemiology, because pharmacy-based studies often lack detailed clinical 
information of their subjects. Importantly, NESDA incorporates also large groups of severely 
affected patients with MDD and/or anxiety disorders, which are often under-represented in 
large population based surveys. 
 Although NESDA is a cohort study, all studies presented in this thesis have a cross 
sectional design. Therefore the associations reported do not provide information on the 
causality of these associations. The design of NESDA does not allow a detailed monitoring 
of treatment effects brought about by antidepressants or psychotherapy. However, it does 
provide long-term data on the health status of patients. Because NESDA collects a huge 
number of data during each on average 4-hour interview, it is inevitable that prioritization 
limits the number of questions that can be asked. Thus, NESDA side effect data provide no 
information on the severity and burden of antidepressant side effects as can be obtained 
by using the FIBSER rating scale,66 ASEC20 or the psychiatrist rated UKU Side effect Rating 
Scale.67 To assess medication non-adherence NESDA only uses a small five question self-
report method, whereas other instruments apply 10 or more questions.68;69

 Considering the huge size of the NESDA database many pharmaco-epidemiological 
questions are waiting to be investigated. For instance, descriptions of long term 
antidepressant use in clinical practice including clinical characteristics are not available. 
NESDA provides detailed information on antidepressant medication histories for periods up 
to nine years. The consecutive use of different types of antidepressant, reasons for switching 
and the simultaneous use of two antidepressants can be related to socio-demographic, 
clinical and patient characteristics. Many patients with depression and anxiety disorders use 
antidepressants for many years after remission and experience great difficulty when trying 
to stop their use. This is very disturbing, since efficacy of long term (over 2 years) use of 
antidepressants has not been evaluated in clinical trials. Further analysis of NESDA data may 
provide better insight into the nature and characteristics of long-term antidepressant use. In 
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addition, each NESDA wave of data collection provides data on specific reasons for stopping 
antidepressant treatment. This enables research on the epidemiology and predictors of 
serious side effects in relation to discontinuation of antidepressant treatment. These serious 
side effects may identify an extreme phenotype for pharmacogenetic research by using the 
candidate gene approach or GWAS.

Clinical recommendation
The present thesis consists of pharmaco-epidemiological studies on treatment inadequacy, 
medication adherence and antidepressant side effects. These issues should be addressed 
by health care workers both in patients with current as well as remitted depression and 
anxiety disorders. Although proper diagnosis of depression by primary care physicians can 
be improved, diagnosis and treatment will also benefit from multifaceted interventions that 
are needed to improve patient awareness, help seeking behavior and treatment adequacy. 
Since many specific antidepressant side effects do not wear off and remain prevalent during 
long term treatment, health care workers should regularly and repeatedly monitor side 
effects. The impact of side effects on patients needs to be continuously addressed. Especially 
after remission of depression and/or anxiety disorders medication non-adherence requires 
full attention. Often patients need to be continuously motivated and educated about the 
aims of their antidepressant and possibly other somatic medications. On the other hand, if 
treatment goals have been accomplished, antidepressant therapy should be discontinued 
in order to prevent overtreatment. However, when discontinuing antidepressant treatment, 
close attention should be given to the occurrence of withdrawal symptoms. These symptoms 
typically occur within a few days after discontinuation, last a few weeks and may be easily 
misidentified as signs of relapse.70 

In conclusion
The aim of this thesis was to study the pharmaco-epidemiology of depression and anxiety 
disorders by using a large naturalistic database. It appeared that many patients with a 
diagnosis of depression and/or anxiety disorders are not adequately treated, especially 
those in primary care as compared to patients in specialized mental health care. In part, 
this may be due to differences in disease recognition between these settings and the help 
seeking behavior of patients attending these settings. Antidepressant side effects were 
found to remain highly prevalent during long term treatment. The assumption that side 
effects decrease during prolonged use was not substantiated.  In patients with current 
and remitted depression and/or anxiety disorders the risk of medication non-adherence is 
higher as compared to subjects without a history of depression and/or anxiety disorders. 
The pharmaco-epidemiological data on treatment adequacy, antidepressant side effects 
and medication adherence, clearly demonstrate that these issues should be continuously 
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addressed by health care workers both in patients with current depression and/or anxiety 
disorders as well as in patients, who are in remission. 
 Pharmacogenetic data on the relationship between the ABCB1 gene and the number of 
antidepressant side effects need replication. With respect to genetic variation and patient-
tailored treatment, well-designed, sufficiently powered, prospective clinical trials with a 
genotype-based algorithm for antidepressant selection should be conducted to provide the 
required evidence as a basis for an improved effectiveness of treatment.
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