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Clinical picture and classification 

Social anxiety is a universal phenomenon; many people experience discomfort or fear 

in social situations from time to time. However, individuals with social anxiety disorder 

(or social phobia) experience excessive and/or chronic social anxiety, disrupting func-

tioning and impairing their everyday life. These patients often think that other people 

are judging them and they feel and behave as if ‘all eyes are on them’. 

 

 
 

The first mention of the term social phobia (“phobie sociale”) was already made in 

the early 1900s (Janet, 1903). Nevertheless, social phobia originally received little med-

ical and scientific attention and was not included in the first two versions of the Ameri-

can Diagnostic and Statistical Manual of Mental Disorders (DSM) (American Psychiatric 

Association, 1952, 1968). In the eighties and nineties, social phobia gained more pro-

fessional and public interest and was increasingly recognized as a real anxiety disorder 

for which treatment can offer an improvement of patients’ quality of life (Kasper, 

1998). Social phobia was conceptualized as an official diagnostic entity in the third edi-

tion of the DSM (American Psychiatric Association, 1980). Social phobia was given the 

alternative name social anxiety disorder in the fourth edition of the DSM (American 

Psychiatric Association, 1994, 2000). 

In DSM-IV, social anxiety disorder (SAD) is defined as a marked and persistent fear 

of one or more social or performance situations in which the person is exposed to un-

familiar people or to possible scrutiny by others. While the individual recognizes that 

his or her fears are excessive or unreasonable, overcoming it can be quite difficult. 

Going through the feared situations, or anticipating them, the person suffers from dis-

tressing cognitions (worry about their performance and the assumed opinion from 

A 30-year old woman with social anxiety disorder tells about her time in primary 

school: 

“I always kept silent in the classroom, hoping the teacher would not point to me to 

answer a question. At a certain moment, I had to stay home because of a flu. When 

I returned to school and entered the classroom, everybody looked at me. I nearly 

panicked. I must have looked like an idiot. I did not want to have this dreadful 

experience again and tried to invent several solutions. Most often I just went to 

school and sat in the stair hall for all day. The teacher did not notice that I was not 

in the classroom anyway.” 
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others) and physical symptoms such as blushing, sweating, and trembling. The instanc-

es of intense fear and discomfort may even resemble panic attacks. Social situations are 

endured with extreme distress, or are avoided. Avoidance behaviour can lead to social 

isolation and additional problems may develop, such as depression. Some sufferers may 

use alcohol or other drugs to reduce fears and inhibitions at social events.  

Two subtypes of SAD are described. The first is generalized SAD, in which patients 

are anxious in most situations concerning performance and interactional situations. In 

specific (or non- generalized) SAD, patients fear some particular social situations, which 

are mostly performance related, such as public speaking and writing or eating in front 

of others. Chronic stage fright, which significantly impairs or disrupts an artist’s perfor-

mance is another example of specific SAD.  

Epidemiology 

A series of epidemiological studies have indicated that SAD is a frequent condition in 

the community with a lifetime prevalence of at least 7% and 12-month prevalence of 

about 3-4% (Wittchen & Fehm, 2003). SAD is considered the third most common psy-

chiatric disorder, exceeded in lifetime prevalence only by major depression and alcohol 

dependence (Kessler, et al., 1994). More women than men seem to be affected (Fehm, 

Pelissolo, Furmark, & Wittchen, 2005). The disorder has an early onset during childhood 

or adolescence and is enduring with a course of up to 20 years or more (Wittchen & 

Fehm, 2001). In course of time, SAD is increasingly complicated by comorbid disorders 

(50-80% of comorbidity), such as other anxiety disorders, depressive disorders, or alco-

hol and substance use disorders (Wittchen & Fehm, 2003). In addition, there is an in-

creased risk of psychosocial impairment and disability; impairment in individual and 

social roles, impact on quality of life, increased health services utilization and increased 

suicidal ideations have been quantified by several epidemiological surveys (Wittchen & 

Fehm, 2001). Both types of SAD tend to be underdiagnosed and undertreated (Stein & 

Chavira, 1998). The generalized subtype is usually more invalidating, has less chance of 

spontaneous recovery and carries a higher risk of comorbidity. 

Etiology and Pathogenesis 

Genetic as well as environmental factors have been implicated in the etiology of SAD 

and several neurobiological as well as psychological processes are described in the 

pathogenesis of SAD.  
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Three main topics will be discussed: 1. Neurobiology including genetics, neuro-

chemistry and neuroanatomy; 2. Psychological models and related empirical research; 

3. Environmental influences. 

1. Neurobiology  

Genetics  

The heritability of SAD has been investigated in family and in twin studies. Family stud-

ies in clinical populations have found a two- to threefold increased risk in relatives of 

SAD subjects in comparison to relatives of normal subjects (Tillfors, 2004). General 

population studies showed a strong association between parental SAD and SAD among 

off-spring (Lieb, Wittchen, et al., 2000) and an increased rate of a positive parental 

history of excessive social anxiety in subjects with SAD (Tillfors, Furmark, Ekselius, & 

Fredrikson, 2001).  

Whereas twin studies of related constructs such as shyness (Plomin & Daniels, 

1986) and social fears (Skre, et al., 2000) suggest these have heritable components, 

only two twin studies have specifically examined the heritability of SAD itself (Kendler, 

Myers, Prescott, & Neale, 2001; Kendler, Neale, Kessler, Heath, & Eaves, 1992). 

Monozygotic twins showed a higher concordance rate for SAD than dizygotic twins 

(24% versus 15%), which further supports a genetic contribution to SAD. The heritability 

of SAD has been estimated at about 30-50%. The authors reported that the familial 

transmission of SAD seems to be determined by a combination of genetic and individu-

al-specific environmental factors in both men and women, whereas evidence for influ-

ential shared environmental factors was only found in men (Kendler, et al., 2001; 

Kendler, et al., 1992).  

A genetically influenced trait that may be a precursor of SAD is behavioral inhibition 

(Hirshfeld-Becker, 2010). This temperamental construct refers to a style of reacting that 

some infants and young children exhibit when confronted with novel situations or un-

familiar adults or peers, characterized by wariness, withdrawal, as well as heightened 

physiological arousal (Hirshfeld-Becker, et al., 2008). Twin studies indicate that there is 

a strong genetic contribution to behavioral inhibition, with higher heritability for chil-

dren extreme in inhibition (Tillfors, 2004). Cloninger has described a similar tempera-

mental construct, harm avoidance, defined as a heritable tendency to respond intense-

ly to aversive stimuli and to learn to avoid punishment, novelty, and non-reward pas-

sively (Cloninger, 1986). Harm avoidance, which is associated with SAD as well (Pelisso-

lo, et al., 2002), has been linked to a locus on chromosome 8p21 (Cloninger, et al., 

1998; Zohar, et al., 2003). 
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Neurochemistry 

Research on neurotransmitter abnormalities in SAD initially focused on the role of nor-

adrenaline, because of the clear involvement of adrenergic activity in symptoms often 

experienced by SAD patients (blushing, sweating, tremor, palpitations). Some research 

has provided support for adrenergic dysfunction in SAD, such as an increased nora-

drenergic reactivity to orthostatic and yohimbine (an α2-antagonist) challenges, and an 

increased heart rate reactivity (only in the specific subtype of SAD), but there are many 

inconsistencies among those studies (Li, Chokka, & Tibbo, 2001). Furthermore, although 

β-adrenergic blockers may relieve performance anxiety symptoms such as tremor, they 

failed to show clinical significant effects in generalized SAD (Liebowitz, et al., 1992; 

Turner, Beidel, & Jacob, 1994). Therefore, noradrenaline may not play a primary role in 

the pathogenesis of SAD. 

A role for serotonin (5-hydroxytryptamine, 5-HT) in SAD is suggested by the clinical 

efficacy of monoamine oxidase inhibitors (MAOIs) and selective serotonin reuptake 

inhibitors (SSRIs), which all have significant effects on 5-HT. SAD patients challenged 

with fenfluramine, a 5-HT-releasing agent (Tancer, et al., 1994), or with m-

chlorophenylpiperazine, a partial 5-HT2 receptor agonist (Hollander, et al., 1998), 

showed an increased cortisol response compared to controls, though prolactin re-

sponses were normal. These results suggest that the post-synaptic 5-HT2 receptors are 

hypersensitive in SAD, whereas 5-HT1 receptors, responsible for prolactin response, are 

functioning normally (Li, et al., 2001). On the other hand, a positron emission tomogra-

phy (PET) study in SAD patients showed reduced levels of 5-HT1 receptor binding in the 

amygdala and mesiofrontal areas (Lanzenberger, et al., 2007). Another neuroimaging 

study, using single photon emission computed tomography (SPECT), found increased 

binding at serotonergic transporter sites in the thalamus in SAD patients (van der Wee, 

et al., 2008). Further evidence for deficient central serotonergic signalling in SAD is 

provided by tryptophan depletion experiments. Tryptophan depletion causes a marked 

reduction in plasma tryptophan and consequently brain 5-HT synthesis and release 

(Bell, Abrams, & Nutt, 2001). Tryptophan depletion in SAD patients reverses therapeu-

tic effect of SSRI’s (Argyropoulos, et al., 2004) and increases responsivity of the auto-

nomic nervous system (van Veen, et al., 2009) when exposed to a behavioral challenge, 

suggesting that enhanced 5-HT function is important in maintaining response in SAD.  

A role of dopaminergic dysregulation in SAD was first suggested by Liebowitz and 

colleagues (1987), who based their hypothesis on several clinical observations of effec-

tive treatments e.g. MAOIs, and an experiment showing a correlation between low 

dopamine levels in cerebrospinal fluid and introversion (King, et al., 1986). An increased 

prevalence of SAD has been demonstrated in patients who went on to develop Parkin-
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son’s disease, an illness characterized by loss of striatal dopamine (Stein, Heuser, Jun-

cos, & Uhde, 1990). However, a neuroendocrine study, using levodopa, was unable to 

demonstrate the existence of any abnormality in dopaminergic function (Tancer, et al., 

1994). The most comprehensive evidence for dopaminergic dysfunction in SAD is pro-

vided by neuroimaging studies (Freitas-Ferrari, et al., 2010). Two SPECT studies have 

found evidence of altered striatal density of dopamine reuptake sites in SAD patients 

(Tiihonen, et al., 1997; van der Wee, et al., 2008). A lower D2 receptor availability was 

observed in SAD patients in one SPECT study (Schneier, et al., 2000), but findings were 

not replicated in a later study of the same group, which aimed at clarifying the discrep-

ancies related to the dopaminergic system in SAD (Schneier, et al., 2009). In conclusion, 

evidence concerning the neurochemical substrates involved in generalized SAD largely 

point toward serotonergic and dopaminergic dysfunction (Westenberg, 2009). 

Chemical challenges involve the use of exogenous compounds, such as lactate, CO2, 

caffeine, pentagastrin or cholecystokinin to produce and mimic the patient’s naturally 

occurring fear/anxiety. These challenges have been used predominantly in panic disor-

der, examining the provocation of panic attacks in particular. It is suggested that SAD 

patients generally are less sensitive than panic disorder patients and slightly more than 

healthy controls (Coupland, 2001). However, results of challenge studies in SAD are not 

univocal. For example, lactate sensitivity appears to be normal in SAD (Liebowitz, et al., 

1985), and CO2 challenge studies have not always found exaggerated responses in SAD 

patients (Caldirola, Perna, Arancio, Bertani, & Bellodi, 1997; Papp, et al., 1993). 

Neuroanatomy 

Neuroimaging techniques have found changes in neural activity in limbic and paralimbic 

regions in SAD (Freitas-Ferrari, et al., 2010). The amygdala appears to play a crucial role 

in the pathophysiology of SAD. Furthermore, alterations in pre-frontal regions and a 

reduced activity in striatal and parietal areas have been observed and the hippocampus 

appears to be involved as well. Interestingly, follow-up studies observed a decrease in 

perfusion in these same areas after either pharmacological or psychological treatment.  

Conclusion 

Empirical research has advanced the knowledge concerning the neuro-chemical and 

neuro-anatomic substrates involved in SAD, and has provided preliminary evidence for 

a genetic diathesis in this condition. In spite of these advances, there is no comprehen-

sive neurobiological model for SAD yet. 
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2. Psychological models and empirical research  

Cognitive theories of SAD propose that cognitive biases in the processing of socially 

threatening information can, at least partially, explain etiology and maintenance of this 

disorder (Musa & Lepine, 2000). 

In the cognitive model of Beck, Emery and Greenberg (1985), it is suggested that 

SAD is due to the existence of dysfunctional beliefs, such as high standard for social 

performance, conditional beliefs concerning social evaluation and unconditional beliefs 

about the self. When the person enters a social situation, he or she will experience a 

set of physiological and behavioral symptoms of anxiety. He/she will start to monitor 

these internal changes, which will interfere with his ability to process and respond to 

social cues. In addition, attentional biases towards threat cues (criticism) from others, 

and negative interpretative biases, aggravate the person’s belief that he or she is really 

socially incompetent.  

The cognitive model of Clark and Wells (1995) postulates that a heightened self-

focus is critical in SAD. Patients will shift their attention from the environment to de-

tailed monitoring of themselves when they believe they are in danger of negative eval-

uation by others. They use this interoceptive information to construct a negative im-

pression of themselves. Furthermore, they engage in ‘safety’ behaviours that are in-

tended to reduce the risk of negative evaluation, such as avoiding eye contact and re-

hearsing questions during a conversation. This may prevent them from experiencing 

disconfirmation of their unrealistic beliefs and/or make them come across as odd or 

uninterested. 

The cognitive-behavioral model of Rapee and Heimberg (1997) similarly proposes 

that a social situation will trigger a series of processes that generate and maintain social 

anxiety. When a patient encounters a social situation or simply anticipates it, he/she 

will form a mental representation of his/her external appearance and behaviour as 

seen by others. This mental representation is based on information retrieved from 

long-term memory (prior experience in the situation), internal and external cues, 

whereby attention is directed towards potential threats or signs of negative evaluation 

(awareness of one’s own voice, blushing/ signs of boredom from others). In addition, 

SAD patients will formulate a prediction of the performance standard the audience is 

supposed to be using in the given situation. A comparison is then made between the 

mental representation of self as (supposedly) seen by others and the others’ expected 

standards. The discrepancy between the two determines the prediction of negative 

evaluation, which gives rise to anxiety with its physiological, cognitive and behavioral 

aspects.  



S O C I A L  A N X I E T Y  D I S O R D E R  

17 

To conclude, all cognitive models emphasize the role of biases in information pro-

cessing in SAD. The model of Beck and colleagues (1985) and the model of Clark and 

Wells (1995) highlight the importance of heightened self-focus, whereas Rapee and 

Heimberg (1997) in addition suggest a role of attention towards external threat. 

These psychological models have been supported by empirical research, showing 

biases in information processing in SAD (Hirsch & Clark, 2004). Individuals with SAD 

appear to have a specific interpretational/judgmental bias towards self-relevant social 

information (Heinrichs & Hofmann, 2001). With regard to attentional processes in SAD, 

a bimodal pattern has been suggested, in which an enhanced attention to threat in the 

first stage is followed by active avoidance of this information (hypervigilance-

avoidance) (Amir, Foa, & Coles, 1998; Garner, Mogg, & Bradley, 2006). 

3. Environmental influences 

Research suggests that family environment and the parent-child relationship play a role 

in the development of SAD. A number of studies support associations between chil-

dren’s excessive social anxiety and parental behaviours, such as overprotection, exag-

gerated control, rejection, modelling social avoidance, encouraging avoidance, not 

giving optimal guidance in pro-social behaviour, limiting social contact and forming 

insecure attachments (Hirshfeld-Becker, Fredman, Robin, & Rosenbaum, 1999).  

The influence of peer groups is only investigated marginally. The studies suggest 

that inhibited or withdrawn behaviour in children becomes associated with rejection or 

neglect by peers as the child grows older, and that this rejection or neglect may be 

associated with internalizing symptoms, social evaluative anxiety or anxiety disorders. 

However, it is still unknown whether there is a causal role for peer neglect or rejection 

in the initial onset of SAD (Hirshfeld-Becker, et al., 1999).  

Socially constructed gender roles have been implicated in SAD. In clinical studies, 

SAD is about equally represented in men and women, whereas SAD is more prevalent in 

women in epidemiological studies. It has been suggested that this difference in gender 

distribution found in clinical versus epidemiological studies, indicates that more men 

than women seek treatment for SAD. A possible explanation is the lower social ac-

ceptance of social anxiety, inhibited temperament and shyness amongst men and boys 

(Kagan, 1994). Furthermore, behavioral inhibition appears to be more stable and is 

more often associated with later generalized social fears in girls than in boys (Hirshfeld, 

et al., 1992; Schwartz, Snidman, & Kagan, 1999).  

Cultural issues, such as social norms may play a role as well. A recent review sug-

gests that the prevalence and expression of social anxiety/SAD depends on the particu-

lar culture (Hofmann, Anu Asnaani, & Hinton, 2010). Asian cultures typically show the 
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lowest rates, whereas Russian and US samples show the highest rates of SAD. A syn-

drome related to SAD, named “Taijin Kyofusho” (meaning fear of facing other people) 

has been extensively described in Japan and other Asian countries (Ono, et al., 2001). 

Sufferers of this condition experience intense shame and have irrational fears of caus-

ing offence to others. It is most frequently encountered, at least in treatment settings, 

among young adult males, which contrasts with SAD where the prevalence of females is 

somewhat greater than that of males (Chapman, Mannuzza, & Fyer, 1995). The syn-

drome shares manifestations with SAD including fear of gaze and blushing, but it may 

not share other diagnostic criteria, because the perceived consequences of their social 

performance is different, i.e. causing offence or embarrassment to others instead of to 

the self. Therefore, taijin kyofusho is often not recognized as SAD by the Western clini-

cal interviews (Chapman, et al., 1995) and this may account for the lower prevalence of 

SAD found in Asian countries. 

Conclusion 

Although a number of neurobiological, psychological and environmental factors have 

been implicated in SAD, the etiology and pathogenesis of this disorder is not clear yet. 

It is conceivable that SAD may develop from a number of possible pathways and that 

factors may work together to put a person at risk (Hirshfeld-Becker, et al., 1999). Re-

search into the processing of threat may offer an integrated approach to understand 

neurobiological as well as socio-psychological mechanisms involved in SAD (Stein & 

Nesse, 2011). Based on an evolutionary perspective, it has been recently suggested that 

particular psychopathologies seem to occur as a result of a dysregulation of a potential 

threat system, which is devoted to detecting subtle signs of potential danger and elicit-

ing precautionary responses that may help to forestall or ameliorate the eventuality of 

such threats (Woody & Boyer, 2011). With regard to SAD, potential threat from domi-

nant conspecifics may be particularly important. Elucidating the processing of these and 

other threats by SAD patients could lead to a better understanding of this disorder.  

Treatment 

Several psychological treatments for SAD have been developed in the past decades, 

including exposure, cognitive therapy, social skills training, applied relaxation, and sev-

eral combinations of these (Rodebaugh, Holaway, & Heimberg, 2004). The most well-

researched psychosocial treatment for SAD is cognitive-behavioral therapy, which is 

currently considered first-line psychological treatment (Hofmann, 2010). 
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Furthermore, substantial advances have been made in the pharmacological treat-

ment of SAD. Double-blind controlled studies have demonstrated efficacy of monoam-

ine oxidase inhibitors (MAOIs), selective serotonin reuptake inhibitors (SSRIs), benzodi-

azepines and the serotonin noradrenalin reuptake inhibitor (SNRI) venlafaxine in the 

treatment of SAD (Van Ameringen, Mancini, Patterson, & Simpson, 2009). In addition, 

there is circumstantial evidence for efficacy of olanzapine (Barnett, Kramer, Casat, Con-

nor, & Davidson, 2002), mirtazapine (Muehlbacher, et al., 2005), and the anticonvul-

sants, gabapentin (Pande, et al., 1999) and pregabalin (Pande, et al., 2004) in SAD. Cur-

rently, SSRIs and venlafaxine are recognized as the first line pharmacological agents in 

the treatment of SAD based on their efficacy, safety, tolerability and effectiveness in 

treating conditions commonly comorbid with SAD, such as depression (Van Ameringen, 

et al., 2009). However, resistance to first-line treatment is a substantial problem. Ap-

proximately 50% of the patients with SAD do not respond or still have significant resid-

ual symptoms after treatment with a SSRI (Van Ameringen, Mancini, Pipe, & Bennett, 

2004). 
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This thesis addresses processing of threat and pharmacotherapy in SAD, aiming at en-

hancing our understanding and improving treatment of this debilitating disorder. 

Part I intended to investigate threat processing in SAD by means of different 

methodological tools, which may help in elucidating the underpinnings of this disorder. 

Threatening stimuli may be of physiological or psychological origin. Inhalation of high 

concentrations of CO2 can be regarded as a threatening physiological stimulus as it may 

be a signal of possible suffocation. It is suggested that increasing concentrations of CO2 

triggers an inborn alarm system, probably indirectly by inducing acidosis across the 

blood-brain barrier which stimulates pH-sensitive channels in the amygdala and brain 

stem (Maren, 2009; Richerson, 2004; Ziemann, et al., 2009). 35% CO2 challenges have 

repeatedly shown to induce panic attacks in patients with panic disorder (Esquivel, 

Schruers, Maddock, Colasanti, & Griez, 2010). SAD patients often experience panic-like 

symptoms, such as sweating and palpitations, and therefore they also may show an 

enhanced response to interoceptive threatening cues. The purpose of chapter three is 

to investigate the 35% CO2 sensitivity in patients with SAD in comparison with patients 

with panic disorder and healthy controls.  

In the psychological field, processing of threatening stimuli has been studied exten-

sively, using semantic and facial stimuli. Threatening faces may be more ecologically 

valid stimuli than words in SAD because facial expressions are more directly related to 

social signals than semantic stimuli. Furthermore, research suggests that humans are 

biologically prepared to fear angry, threatening and rejecting faces (Ohman, 2009). 

Chapter four explores the recognition of threatening facial expressions in SAD com-

pared to healthy controls.  

Moreover, the processing of threat can be viewed in a social or environmental per-

spective. In current society in which performance and individual growth is increasingly 

important, social threat may be the most common every-day danger people have to 

‘survive’ or succeed. It has been postulated that originally adaptive fear circuits have 

become more inappropriately activated in SAD, resulting in distorted cognitions, such 

as worry about negative evaluation by others (Cisler & Koster, 2010; Ouimet, Gawron-

ski, & Dozois, 2009). Another well-known clinical condition characterized by distorted 

cognitions about threat by others, is paranoia. Persons with social anxiety or SAD and 

those with paranoid symptoms both experience fear for others, although with different 

motives, respectively fear for negative evaluation versus fear for harm by others. Epi-

demiological research may help in elucidating differential and common factors which 

play a role in the development of symptoms, associated with social threat in a natural 

environment. In chapter five, data from a general population sample are used to inves-
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tigate the natural association between SAD and paranoid symptoms, and their associa-

tion with temperamental and environmental factors.  

Part II of this thesis includes studies into the pharmacological treatment of SAD. 

Currently, SSRIs and the SNRI venlafaxine are the first-line treatment of choice in SAD 

(Stein, et al., 2010). However, treatment resistance is high (Van Ameringen, et al., 

2004), and long-term use of SSRIs and venlafaxine can be complicated by side effects 

such as sexual dysfunction (Baldwin, 2004). Mirtazapine is an antidepressant with a 

different mode of action (blockade of noradrenergic and specific serotonergic recep-

tors) and a different side-effect profile. The objective of chapter six was to assess the 

efficacy and the tolerability of mirtazapine in comparison with placebo in patients with 

generalized SAD, with a focus on sexual function. 

 The aim of chapter seven was to investigate if combination of mirtazapine with a 

SSRI, such as paroxetine causes a greater therapeutic effect and less sexual side effects 

than paroxetine monotherapy in SAD. 

Quetiapine is an atypical antipsychotic, which antagonizes several receptors, such 

as specific receptors for serotonin and dopamine, which are both involved in the neu-

robiology of SAD (Westenberg, 2009). Moreover, animal models have shown that atypi-

cal antipsychotics also possess anxiolytic properties (Moore, Rees, Sanger, & Tye, 1994), 

which has been confirmed by clinical reports (Vulink, Figee, & Denys, 2011). Chapter 

eight describes an open-label pilot study in which the efficacy and tolerability of queti-

apine in the treatment of generalized SAD is examined. 
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Abstract 

Objective 

The 35% carbon dioxide (CO2) challenge is a well-established model of panic. This study 

aimed at investigating 35% CO2-sensitivity in patients with social anxiety disorder (SAD) 

compared to patients with panic disorder (PD) and normal controls.  

Methods 

First, a 35% CO2 challenge was conducted including sixteen patients with generalized 

SAD, 16 with PD and 16 normal subjects. Outcome was assessed by a Visual Analogue 

Scale for Fear (VAS-F) and the Panic Symptom List (PSL). Second, meta-analyses of fear 

and panic scores were performed, including data of the present experiment and of 

previous 35% CO2 challenge studies in SAD patients.  

Results 

The present 35% CO2 challenge found equal increases in VAS-F and PSL in SAD patients 

compared to normal controls, whereas the CO2 response in PD patients was significant-

ly stronger than in controls. The meta-analyses confirmed the experimental data from 

this study, and in addition showed an intermediate panic rate in SAD patients, in be-

tween normal controls and PD patients.  

Conclusion 

Neither our experiment, nor the meta-analyses found evidence for a similarly exagger-

ated 35% CO2-sensitivity in SAD and PD, suggesting that the pathogenesis of SAD is 

different from PD, although SAD patients may be slightly more sensitive than non-

anxious controls. 
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Introduction 

According to the DSM-IV (American Psychiatric Association, 2000), panic attacks can 

occur in the context of several mental disorders (Reed & Wittchen, 1998). They are the 

main feature in Panic Disorder (PD): individuals with PD experience recurrent, unex-

pected and unpredictable panic attacks, which consequently are the cause of a persis-

tent concern. Symptomatically similar episodes however also occur in the context of 

Social Anxiety Disorder (SAD) (Reed & Wittchen, 1998). The core feature of SAD is fear 

of acting in an embarrassing or humiliating way, but patients with this condition may 

also experience panic attacks in certain circumstances. Whereas at least some panic 

attacks in PD are “out of the blue” and originally not anticipated or connected to cer-

tain situations, panic attacks in SAD are specifically linked to social situations 

(Gelernter, Stein, Tancer, & Uhde, 1992). Although the situationally bound panic attacks 

in SAD phenomenologically resemble the unexpected panic attacks experienced by 

patients with PD, it is not known if they originate from a common biological mecha-

nism. 

The 35% carbon dioxide (CO2) challenge is a well-established experimental model 

of panic (Griez & Schruers, 1998, 2003; Rassovsky & Kushner, 2003). In the past, 35% 

CO2 hypersensitivity was conceptualized as a specific marker for PD. However, experi-

mental research showed that CO2 inhalation does not only elicit panic in PD, but also in 

other nosological entities, such as situational phobias (Verburg, Griez, & Meijer, 1994). 

Even healthy subjects have been shown to be sensitive to CO2 inhalation, in a dose 

dependent fashion (Griez, Colasanti, van Diest, Salamon, & Schruers, 2007). These find-

ings suggest that the CO2 response may be based on an inborn human survival mecha-

nism and that CO2-hypersensitivity is not a simple marker of a single nosological entity. 

Rather, a continuum of CO2 sensitivity may exist, in which an increasing degree of sensi-

tivity is related to an increased vulnerability to panic. The notion of an inborn mecha-

nism is supported by recent neurobiological experiments showing the existence of 

CO2/pH-sensitive chemosensors in the brain stem (Hodges & Richerson, 2010; 

Richerson, 2004) and even in the amygdala (Ziemann, et al., 2009), which are known to 

coordinate fear responses to a variety of threats (Graeff & Del-Ben, 2008; LeDoux, 

2000). In this perspective, panic attacks may be viewed as a defensive response to 

acute and potentially threatening acid-base scenarios (Esquivel, Schruers, Maddock, 

Colasanti, & Griez, 2010) and aberrant chemosensation may underlie anxiety disorders 

associated with panic attacks (Maren, 2009). 35% CO2 challenges have been mainly 

conducted in patients with PD, who have consistently shown to have an exaggerated 

sensitivity (Fyer, et al., 1987; Griez, de Loof, Pols, Zandbergen, & Lousberg, 1990; Griez, 

Lousberg, van den Hout, & van der Molen, 1987). Three studies have addressed the 
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issue of the sensitivity of SAD patients to a 35% CO2 challenge (Caldirola, Perna, 

Arancio, Bertani, & Bellodi, 1997; Gorman, et al., 1990; Papp, et al., 1993). The first 

study by Gorman and colleagues aimed at differentiating PD patients from controls and 

from another group of patients with anxiety disorder (22 patients with SAD) (Gorman, 

et al., 1990). With reference to this stated purpose, the study was negative, as in this 

particular experiment, no clear cut difference was found between the different diag-

nostic groups. A subsequent study from the same group found intermediate panic rates 

in SAD patients (30%), suggesting they are less sensitive than PD patients (panic rate: 

72%), but more than normal controls (panic rate: 4%) (Papp, et al., 1993). The most 

recent 35% CO2 study found comparable panicogenic reactions in SAD and PD 

(Caldirola, et al., 1997). This CO2-challenge induced panic attacks in eleven out of 16 PD 

patients (69%), nine out of 16 SAD patients (56%), seven out of 13 patients with 

comorbid PD and SAD (54%), three out of 7 SAD patients with sporadic unexpected 

panic attacks (43%) and one out of 16 normal controls (6%). Interestingly, this latest 

study reported that SAD patients experienced the CO2-induced panic attacks as differ-

ent from anxiety induced by social situations. In conclusion, the current CO2-challenges 

apparently do not yield consistent responses in SAD patients. It remains unclear if CO2 

hypersensitivity plays a role in the pathogenesis of SAD. 

 The aim of the present study was to investigate CO2 sensitivity in SAD patients by 

two means. First, a 35% CO2 experiment was performed to compare sensitivity in SAD 

patients who had never experienced a spontaneous panic attack, with healthy controls 

and with PD patients. Second, meta-analyses including data from the previous CO2-

challenges were conducted to specify the magnitude of differences in CO2 sensitivity 

between SAD, PD and normal. Based on the assumption that the pathogenesis of spon-

taneous panic attacks, which are characteristic for PD differs from the pathogenesis of 

situational panic attacks, which also occur in SAD, we hypothesized that SAD patients 

would be less hypersensitive to CO2 than PD patients. 

Methods 

35% CO2  challenge 

Subjects 

Sixteen patients with social anxiety disorder (SAD), generalized type and 16 with panic 

disorder (PD) were recruited from the outpatient population of the Academic Anxiety 

Centre in Maastricht, The Netherlands. Patients were diagnosed according to the DSM-
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IV criteria and confirmed with the Mini International Neuropsychiatric Interview 

(Schruers, et al., 2000; Sheehan, et al., 1998). The patients with SAD had no co-morbid 

PD and vice versa. Furthermore, included SAD patients did not have a history of spon-

taneous, ‘out of the blue’ panic attacks. Patients with another primary (i.e. most se-

vere) Axis I or Axis II disorder were excluded. Sixteen healthy controls (NC) were re-

cruited from the general population via advertisement. All subjects gave their informed 

consent for the procedure after full explanation by the investigators. At the time of 

testing, all subjects had been free of any use of psychotropic medication, including 

benzodiazepines, for at least 2 weeks. 

Procedure and assessments 

The SAD and PD patients completed the Spielberger State and Trait Anxiety inventory 

(STAI) (Spielberger, 1983) and the Fear Questionnaire (FQ) (Marks & Mathews, 1979) at 

screening (approximately 1 month before the challenge). The STAI is a 40-item instru-

ment which includes state (STAI-1) and trait (STAI-2) scales, measuring respectively 

transient and enduring levels of anxiety. The FQ is a 15-item inventory assessing severi-

ty of avoidance related to agoraphobic, social and blood-injury fears (Marks & 

Mathews, 1979).  

All participants inhaled a mixture of 35% CO2 and 65% O2. Before and after inhala-

tion, subjects filled out a Visual Analogue Scale for Fear (VAS-F) (Schruers, et al., 2011) 

and the Panic Symptom List (PSL) (Schruers, et al., 2000). The VAS-F was used to meas-

ure subjective fear; the range of scores was 0-100, with 0 = no fear and 100 = worst fear 

imaginable. This instrument has been validated previously for use during 35% CO2 chal-

lenges (van Duinen, Rickelt, & Griez, 2008). The PSL (PSL-IV) was used to evaluate panic 

symptomatology. It consists of a questionnaire listing thirteen items, each item repre-

senting a DSM-IV panic symptom, to be rated on a five point scale, from 0 (absent) to 4 

(very intense). The PSL and VAS-F were administered 1 min before and after each inha-

lation. Δ VAS-F and Δ PSL (post-test scores minus pre-test scores) were calculated for 

each assessment. Criteria for a panic attack were a rise of at least 25 points on the VAS-

F plus an increase in panic symptomatology (Pols, Verburg, Hauzer, Meijer, & Griez, 

1996; Schruers, et al., 2000). 

Data-analysis 

The present challenge results were analysed as follows. Independent-samples t-test 

were conducted to compare baseline STAI and FQ scores in SAD and PD. Baseline VAS-F 

and PSL and the Δ VAS-F and Δ PSL scores were analysed by using analyses of variance 
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(ANOVA’s) with one between-group factor (SAD versus PD versus NC). Post-hoc com-

parisons using the Tukey procedure were performed to find out which groups are sig-

nificantly different from one another. Whenever assumptions for parametric tests (i.e., 

normal distribution, homogeneity of variance) were not met, non-parametric alterna-

tives were used (Kruskal-Wallis Test, Mann-Whitney U Test). The number of panic at-

tacks following the CO2 challenge was calculated for each group and compared with chi-

square tests.  

Meta-analyses 

Meta-analyses were conducted to quantitatively specify the magnitude of group differ-

ences in 35% CO2 sensitivity between SAD patients, PD patients and normal controls. To 

the best of the authors' knowledge, all English-written published 35% CO2 challenges up 

to January 1, 2011 that included SAD patients were reviewed. Whenever anxiety and 

panic responses to CO2 of SAD patients were obtainable directly from the articles, ef-

fect sizes of these measures were calculated and included for meta-analyses. In particu-

lar, within each study, the standardized mean change (Gibbons, Hedeker, & Davis, 

1993) for each group was computed (i.e., post - pre)/ SDD  where pre  and  post  are 

the means on the anxiety or panic outcome measure before and after the CO2 chal-

lenge and SDD denotes the standard deviation of the change scores). Standardization 

was necessary, since the instruments to assess anxiety and panic responses differed 

across studies. Based on the information provided in the articles, the proportion of 

cases in the three groups that experienced a panic attack (i.e., the panic rate) was also 

determined. Then, three separate meta-analyses were conducted using random-effects 

models to aggregate the anxiety and panic effect sizes and the panic rates across stud-

ies and to compare them across groups (for details on the model used, see Salanti, 

Higgins, Ades, & Ioannidis, 2008). A constant heterogeneity across the three group 

contrasts (i.e., SAD vs. NC, PD vs. NC, and SAD vs. PD) was assumed. The models were 

fitted using restricted maximum likelihood (REML) estimation. Results are presented in 

terms of the estimated mean d values (  ) or mean panic rates (  ) of the three groups 

(with corresponding 95% confidence intervals) based on the random-effects models. If 

the omnibus test of equal effects (or rates) across the three groups was rejected, the 

pairwise contrasts (e.g., PD - NC) were also examined. In addition, forest plots are pre-

sented, showing the individual and aggregated d values and panic rates. Likelihood 

ratio tests were used to test whether the amount of heterogeneity in the data was 

significantly larger than 0. 
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Results 

35% CO2  challenge 

There were 6 men (37.5%) and 10 women (62.5%) in each of the three groups. There 

were no significant differences between the groups in mean age (SAD: 32.8 ± 10.0 

years; PD: 32.8 ± 9.5 years; NC: 30.2 ± 10.2 years; F(2,45)= 0.4, p= .7). Mean scores on 

STAI 1, STAI 2 and FQ-SP (see table 1) were significantly higher in the SAD group com-

pared to the PD group (t(29)= -3.5, p=.001, t(28)= -6.0, p<.001 and t(29)= -6.4, p<.001, 

respectively). The groups differed in baseline score on the VAS-F (Kruskal-Wallis χ
2
 = 

12.3, df=2, p< .01), with significantly higher scores in the SAD group and PD group com-

pared to the NC group (z= -2.6, p< .01 and z= -3.4, p<.001, respectively). Similar differ-

ences were found in baseline PSL scores (Kruskal-Wallis χ
2
 = 15.3, df=2, p< .001): the 

anxiety groups showed significant higher scores than the NC group (z= -2.4, p< .02 for 

SAD and z= -3.8, p<.001 for PD). Mean scores are presented in table 1. 

 
 

Table 1. Mean (  SD) scores for 16 patients with Social Anxiety Disorder (SAD), 16 patients with Panic Disor-

der (PD) and 16 Normal Controls (NC). 

 SAD PD NC 

STAI 1 49.4 (± 10.1)* 36.6 (± 10.0) - 

STAI 2 58.5 (± 11.5)** 37.7 (± 7.4) - 

FQ-A 13.1 (± 13.8)* 14.6 (± 12.3) - 

FQ-SP 26.1 (± 9.6)* 7.6 (± 6.1) - 

FQ-BI 12 (± 10.4)* 10 (± 6.7) - 

VAS-F    

   Before inhalation 21.4 (± 24.6) 18.8 (± 17.0) 2.1 (± 2.8) 

   After inhalation 44.0 (± 34.4) 67.1 (± 21.3) 15.8 (± 22.7) 

   Increase 22.6 (± 36.1) 48.4 (± 27.4) 13.7 (± 22.4) 

PSL    

   Before inhalation 3.0 (± 5.0) 4.0 (± 3.2) 0.5 (± 0.8) 

   After inhalation 13.5 (± 9.2) 17.2 (± 9.1) 6.4 (± 4.3) 

   Increase 10.5 (± 9.4) 13.4 (± 7.6) 5.9 (± 3.9) 

STAI= State(1)-Trait(2) Anxiety Inventory  

FQ= Fear Questionnaire, -A= Agoraphobia, -SP= Social Phobia, -BI= Blood Injury 

VAS-F= Visual Analogue Scale for Fear 

PSL= Panic Symptom List 

* n = 15; ** n = 14  
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Δ VAS-F.   

A one-way ANOVA revealed a significant difference in Δ VAS-F across the three groups 

(F(2,45) = 6.1, p<.005). Post-hoc comparisons using the Tukey procedure showed signif-

icant differences with higher scores in the PD group when compared to the NC (p<.005) 

and when compared to the SAD (p<.05) group. The SAD group did not differ significant-

ly from the NC group (p=.66). A graphical reproduction is shown in figure 1. 

Δ PSL.   

There was a significant difference in Δ PSL for the three groups (F(2,45) = 4.2, p= .02). 

Post-hoc comparisons showed a significant difference between PD and NC (p<.02), with 

a higher mean score for the PD group (table 1). The SAD group did not differ significant-

ly from the NC group, nor from the PD group (p=.20 and p=.50 respectively). See figure 

1 for a graphical reproduction. 

 

 

Figure 1. Mean (standard error) Δ VAS-F and Δ PSL scores for 16 patients with Panic Disorder (PD), 16 patients 

with Social Anxiety Disorder (SAD) and 16 Normal Controls (NC).  
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Panic Rate.  

There were 12 panic attacks in the PD group, 8 in the SAD group and 3 in the NC group. 

A 2x3 chi-square analysis revealed a significant difference in the number of panic at-

tacks among the three groups (χ
2
 = 10.2, p= .006). Post-hoc comparisons showed that 

the panic rate in the PD group was significantly higher than in the NC group (χ
2
 = 10.2, 

p< .002). SAD patients did not differ significantly from PD patients (χ
2
 = 2.1, p=.14) nei-

ther from the NC group (χ
2
 = 3.5, p= .06). 

Meta-analysis 

Included studies 

In addition to our CO2 study presented in this article, three previous 35% CO2 challeng-

es were identified as eligible for inclusion in the current meta-analyses (Caldirola, et al., 

1997; Gorman, et al., 1990; Papp, et al., 1993).  

Except from the study of Gorman et al. (Gorman, et al., 1990), which used double-

breathe, all studies employed the single breathe inhalation method. All studies as-

sessed CO2 response by means of a fear scale, a panic symptom scale and all defined 

criteria for a panic attack. The American studies used a 10-point scale for assessing fear 

and the 28-item Acute Panic Inventory (API) (Dillon, Gorman, Liebowitz, Fyer, & Klein, 

1987) (Gorman, et al., 1990; Papp, et al., 1993), whereas the Italian group (Caldirola, et 

al., 1997) used the same scales as we did in the present CO2 study (i.e., VAS and PSL). 

Unfortunately, the latter study did not provide data on absolute mean changes in VAS 

and PSL and therefore could not be included in meta-analyses of changes in fear and 

panic symptomatology. Panic attacks were defined differently in the four studies, but 

the definitions all included a combination of increase in fear and in panic symptomatol-

ogy. All studies used self-ratings for defining a panic attack, with the exception of Gor-

man et al. (Gorman, et al., 1990), which asked an attending psychiatrist to judge 

whether an actual panic attack occurred. 

The characteristics of the subject groups of the included studies are shown in Table 

2. The subjects in the Italian study were slightly younger, and there was a preponder-

ance of men in the SAD groups of the American studies. 
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Table 2. Characteristics of the Subject Groups in included studies 

     Age Sex 

Groups Study N (Mean ± SD, y) (% Male) 

Control groups    

 Gorman et al. 1990 14 27.1 ± 5.6 50 

 Papp et al. 1993 23 31.2 ± 8.6 61 

 Caldirola et al. 1997 16 25.8 ± 2.8 69 

 Schutters et al. 2011 16 30.2 ± 10.2 37 

Social anxiety disorder groups    

 Gorman et al. 1990 22 34.9 ± 8.5 64 

 Papp et al. 1993 20 34.3 ± 9.2 80 

 Caldirola et al. 1997 16 30.7 ± 9.6 37 

 Schutters et al. 2011 16 32.8 ± 10.0 37 

Panic disorder groups    

 Gorman et al. 1990 26 34.7 ± 8.2 38 

 Papp et al. 1993 18 35.3 ± 9.6 33 

 Caldirola et al. 1997 16 31.7 ± 6.4 50 

 Schutters et al. 2011 16 32.8 ± 9.5 37 

 

Effect sizes  

Figure 2a depicts the forest plot of the standardized mean changes in fear response to 

CO2 inhalation in control, SAD and PD groups. The random-effects model indicated that 

the largest increases in fear occurred in the PD group (  = 1.10, 95% CI: 0.77 to 1.43), 

followed by the SAD (  = 0.79, 95% CI: 0.50 to 1.09) and control groups (  = 0.59, 95% 

CI: 0.30 to 0.88), the latter showing the lowest increases. The differences in the stand-

ardized mean changes between the three groups were significant (χ
2
 = 6.1, df = 2,  

p =.047). The PD group had a significantly higher increase than the control group ( PD - 

NC = 0.57, p = .01). SAD patients neither differed significantly from controls ( SAD - NC = 

0.23, p = .29), nor from PD patients ( PD - SAD = .34, p = .13). All of the heterogeneity in 

the data could be accounted for based on sampling variability. 

Figure 2b displays the forest plot of the standardized mean changes in panic symp-

tomatology in response to CO2 inhalation in control, SAD and PD groups. The random-

effects model indicated the highest increases in the PD patients (  = 1.24, 95% CI: 0.90 

to 1.58), followed by controls (  = 1.01, 95% CI: 0.68 to 1.35) and SAD patients (  = 

0.96, 95% CI: 0.65 to 1.27) groups. However, the differences between the three groups 

was not significant (χ
2
 = 1.9, df = 2, p=.39). No heterogeneity was again found in the 

data. 

The forest plot for the panic rates is shown in Figure 2c. The differences in the rates 

between the control, SAD and PD groups were significant (χ
2
 = 69.9, df = 2, p< .0001). 
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The risk of SAD patients experiencing a panic attack during the CO2-challenge was  

 = .41 (95% CI: .30 to .53), falling in between the panic rate of controls (  = .09, 95% CI: 

.01 to .17) and PD groups (  = .66, 95% CI: .54 to .77). All pairwise contrasts between 

the three groups were significant (all p < .001). Some slight heterogeneity was present 

in the data, but it was not significant (p = .44).    

 

 

Figure 2a. Forest plot of the Standardized Mean Change in Fear  
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Figure 2b. Forest plot of the Standardized Mean Change in Panic Symptomatology 

 

  

Figure 2c. Forest plot of the Panic Rate 
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Discussion 

Both the present 35% CO2  experiment and the meta-analyses of 35% CO2 responses 

showed that SAD patients do not report more CO2-induced fear or panic symptomatol-

ogy than normal controls, but the meta-analysis found intermediate CO2-elicited panic 

rates in SAD, midway between normal and PD. This strongly suggests that SAD patients 

may react more than controls, but certainly not as strong as patients with PD. 

Therefore, the results are in line with the idea of an intermediate CO2 reactivity in 

SAD, as suggested by some earlier studies (Blechert, Wilhelm, Meuret, Wilhelm, & 

Roth, 2010; Holt & Andrews, 1989b; Papp, et al., 1993). CO2 studies in patients with 

other anxiety disorders and in healthy subjects support a continuum model for CO2 

vulnerability. For instance, patients with obsessive-compulsive disorder and animal 

phobia react in a similar way to healthy controls (E. Griez, et al., 1990; Perna, Bertani, 

Arancio, Ronchi, & Bellodi, 1995; Verburg, et al., 1994). On the other hand, patients 

with situational phobia and healthy subjects with infrequent panic attacks display a 

CO2-sensitivity close to PD patients (Perna, Gabriele, Caldirola, & Bellodi, 1995; 

Verburg, et al., 1994). Further supporting the continuum model is the finding that nega-

tive affect in healthy subjects depends on the concentration of CO2 used 

(Griez, et al., 2007; Schruers, et al., 2011). 

Since the CO2 challenge strongly disturbs the “internal milieu”, it is possible that 

the degree of CO2 susceptibility may be a function of vulnerability to (threatening) in-

teroceptive cues. Conceivably, there is a spectrum of interoceptive vulnerability within 

anxiety disorders. PD patients appear to be most sensitive for internally generated cues 

(Craske, 1991). On the other extreme, animal phobia is characterized by a fear of a 

purely external stimulus, suggesting a high sensitivity for exteroceptive cues (Craske & 

Sipsas, 1992). The same may apply to obsessive-compulsive disorder, in which for ex-

ample contamination by germs is feared. With regard to SAD, sensitivity to both exter-

oceptive and interoceptive cues seems to play a role. SAD patients are typically afraid 

of negative evaluation by others. Therefore, they may be most vulnerable for external 

social cues. Yet, SAD patients may also be hypersensitive for interoceptive cues, as 

cognitive models have suggested an important role of heightened self-focus in SAD 

(Clark & Wells, 1995). Empirical research has in addition found an increased awareness 

of autonomic anxiety symptoms in SAD patients, certainly when these symptoms may 

be obvious for the external world (e.g., sweating, blushing) (Anderson & Hope, 2009; 

Spector, Pecknold, & Libman, 2003). Several studies found an exaggerated physiological 

arousal in the non-generalized subtype of SAD (Heimberg, Hope, Dodge, & Becker, 

1990; Hofmann, Newman, Ehlers, & Roth, 1995; McTeague, et al., 2009), suggesting 

this subtype may resemble PD. Our sample specifically included patients with the gen-
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eralized SAD, but the subtype was not specified in the previous 35 % CO2 challenges 

(Caldirola, et al., 1997; Gorman, et al., 1990; Papp, et al., 1993). It is conceivable that 

the SAD patients with an exaggerated response to CO2 are those who predominantly 

experience autonomic symptoms, such as the non-generalized subtype. The highest 

CO2 sensitivity may be found in patients with respiratory symptoms, such as in the res-

piratory subtype of PD (Freire, et al., 2008; Freire, Perna, & Nardi, 2010), because these 

symptoms specifically have been shown to be the best predictors for panic in a CO2 

experiment (Colasanti, et al., 2008). Further CO2-studies addressing the type of symp-

toms (blushing, sweating, palpitations, dyspnea) induced by the 35 % challenge are 

needed to elucidate if CO2 vulnerability is related to autonomic hyperactivity and res-

piratory symptoms in SAD. 

The present results should be viewed in light of several limitations. First, the sam-

ple size of the present CO2-experiment was rather small, therefore the possibility of a 

Type 2 error cannot be excluded. However, this was the reason for the meta-analyses, 

which support our experimental results. Second, assessment instruments were those 

from previous CO2 studies (VAS and PSL) and these do not include specific social anxiety 

symptoms. Nevertheless, VAS and PSL have been shown to be reliable tools for investi-

gating biological CO2 sensitivity (Rassovsky & Kushner, 2003). Finally, it should be 

acknowledged that the present meta-analyses only addressed the 35% CO2-challenge. 

The reason for this were the methodological differences with other challenges 

(Blechert, et al., 2010; Holt & Andrews, 1989a, 1989b; Rapee, Brown, Antony, & Barlow, 

1992). Moreover, one of the 35% CO2 studies lacked data on CO2-induced changes in 

fear and panic symptomatology (Caldirola, et al., 1997) and therefore could not be 

included in the respective meta-analyses. 

In conclusion, neither our experiment, nor the meta-analyses found evidence for an 

exaggerated 35% CO2-sensitivity in SAD as is known in PD. The CO2-elicited panic rate of 

SAD patients appears intermediate, in between PD patients and non-anxious individu-

als. The results generally suggest that the pathogenesis of SAD is different from PD. 
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Abstract 

Introduction 

The aim of this study was to investigate the recognition of facial expressions in patients 

with generalized social anxiety disorder. It is well documented that in different psychi-

atric disorders (e.g. depression, schizophrenia), patients may show an altered pro-

cessing of emotions. However, in generalized social anxiety, emotion recognition has 

not been studied.  

Methods 

24 Patients with generalized social anxiety disorder and 26 healthy controls, matched 

on age, education and sex were included. The task entailed the emotional labelling of 

faces with different facial expressions (happiness, fear, disgust, sadness, surprise, an-

ger) presented in different intensities. Subjects were asked to make a forced-choice 

response.  

Results 

Patients with generalized social anxiety disorder were less sensitive for the negative 

facial expressions of anger and disgust compared to the control group.  

Conclusion 

This deficit in emotion recognition could play a role in the development and/or the 

maintainance of social anxiety disorder. 
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Introduction 

Patients suffering from social anxiety disorder are typically afraid of negative evalua-

tions by others, as well as of being humiliated in front of others. Social anxiety disorder 

was formally classified as an anxiety disorder in 1980 in the DSM-III (American Psychiat-

ric Association, 1980). A distinction can be made between two different types of social 

anxiety disorder. The generalized type refers to individuals whose fears are evident in 

most social situations. The more restricted non-generalized type describes individuals 

who exhibit less fear, and the fear reactions are in specific situations such as public 

speaking or entering a room full of people. Both forms of social anxiety disorder have a 

profound impact on daily social life. In addition, patients often report high levels of 

depression (Schneier, Johnson, Hornig, Liebowitz, & Weissman, 1992; Stein, Tancer, 

Gelernter, Vittone, & Uhde, 1990), as well as high anxiety levels (Beidel & Turner, 

1988). Cognitive theories of emotional disorders suggest that dysfunction in infor-

mation processing plays an important role in the maintenance of social anxiety disorder 

and possibly also in its development (Williams, Watts, MacLeod, & Mathews, 1997). 

More specifically, two models have been postulated.  

The first model by Rapee and Heimberg (1997) starts with saying that patients with 

social anxiety disorder assume that others are extremely critical, and these patients are 

focused on being positively appraised by others. During a social event they tend to 

focus on salient, mostly negative aspects of themselves and on signs of negative ap-

praisal from the environment. The likelihood of negative evaluation by the audience 

depends on the discrepancy between the perceived appraisal of the audience and the 

standards one thinks the audience holds. The predicted negative evaluation elicits anxi-

ety, which in turn negatively influences the mental representations one has about one-

self. In contrast, Clark and Wells’ model (Clark & McManus, 2002) describes the pro-

cesses that occur when patients with social anxiety disorder enter a social situation 

they are afraid of. Their model highlights that patients with social anxiety disorder have 

developed, on the basis of early experience, negative assumptions about themselves 

and their social environment, consequently patients appraise social situations as dan-

gerous and they become anxious. This anxiety and negative assumptions are continued 

by vicious circles. For example, patients shift attention away from social situations and 

become highly self-focused. They then use their negative internal assumptions about 

themselves to evaluate how they appear to others. Furthermore, they develop safety 

strategies to prevent the feared situations to occur, however, those strategies maintain 

the negative assumptions, because the patient attributes the nonoccurrence of the 

situation to the strategy and not themselves. Finally, patients with social anxiety disor-

der are biased for detecting negative responses from others. The central characteristics 
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of both theories are the focusing of patients on negative evaluations in their social 

environment and the enhanced attention directed towards themselves.  

Research has focused on several biases in social anxiety disorder. Some studies in-

vestigating attentional biases found no bias towards threatening faces, while others 

found an attentional bias away from threatening faces (Asmundson, Stein, Larsen, & 

Walker, 1994; Bradley, Mogg, & Lee, 1997; Chen, Ehlers, Clark, & Mansell, 2002; Man-

sell, Clark, Ehlers, & Chen, 1999; Mogg, Philippot, & Bradley, 2004). These results partly 

support the suggestion that patients with social anxiety disorder have a twofold reac-

tion to the stimulus of their phobia (Craske, Street, Jayaraman, & Barlow, 1991). Initial-

ly, there is a perceptual shift towards the stimulus, which is followed by a conscious 

attempt to avoid it.  

Although, the advantage of angry face detection in a search task is not unique to 

social anxiety (Fox, et al., 2000; Ohman, Lundqvist, & Esteves, 2001), patients with so-

cial anxiety tend to be more accurate at detecting negative events, even compared to 

nonanxious control subjects (Gilboa-Schechtman, Foa, & Amir, 1999; Veljaca & Rapee, 

1998) and showed a memory bias for negative emotional events and (negative) emo-

tional faces (Foa, Gilboa-Schechtman, Amir, & Freshman, 2000; Lundh & Ost, 1996). 

These findings are in line with findings of studies investigating an interpretation bias in 

patients with social anxiety disorder. 

 It has been demonstrated (Amin, Foa, & Coles, 1998; Stopa & Clark, 2000) that so-

cially anxious patients show two clear biases. First, they tend to interpret socially am-

biguous situations as negative, and second, they tend to catastrophise slightly negative 

situations, especially self-relevant situations. Looking at the interpretation of emotional 

faces, only one study by Winton, Clark, & Edelmann (1995) has been reported. Their 

results showed a negative rating bias for briefly (60 ms) presented negative or neutral 

faces. Very recently Horley, Williams, Gonsalvez & Gordon (2004) looked at perceptual 

scanning of facial expressions in patients with social anxiety disorder. They observed 

relatively fewer fixations to salient facial features (e.g. the eyes), and relatively more 

fixations to nonsalient features. The abnormal scan paths, in terms of number and 

duration of fixations, were more prominent for negative (sad) and neutral faces com-

pared to positive (happy) faces. However, there seem to be major gaps in this field of 

research with respect to the way patients with social anxiety disorder interpret facial 

expressions. Especially given the assumption that cognitive processes play an important 

role in the development or maintenance of the disorder. 

In addition, it is known that patients suffering from depression show a negative bi-

as in recognising facial expressions, indicating that they perceive positively valenced 

faces as neutral and neutral faces as negative (Gur, et al., 1992; Mandal & Bhattachar-

ya, 1985). Such a bias can have profound effects on everyday-life perception of the 
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external world. Furthermore, the identification of possible attentional biases using 

facial expressions as stimuli in patients with social anxiety disorder can aid the interpre-

tation of the above-mentioned studies. To date, no published studies on the recogni-

tion of facial expressions of patients with social anxiety disorder exist. Hence, the aim 

of this study is to fill this gap and investigate the recognition of the facial expressions of 

anger, disgust, fear, happiness, sadness, and surprise, presented in different intensities 

to patients with a generalized social anxiety disorder, compared to a matched control 

group. We hypothesise that patients with a social anxiety disorder will show a deviated 

performance on the recognition of facial expressions, especially negative facial expres-

sions, compared to a control group.  

Methods 

Research Participants 

A total of 24 patients (10 males, 14 females) with the diagnosis of Social Anxiety Disor-

der, generalized type, according to the DSM-IV diagnostic criteria (American Psychiatric 

Association, 1994) and confirmed by the MINI-International Neuropsychiatric Interview 

(MINI) (Sheehan, et al., 1998), were recruited from the Anxiety Research Center at the 

Department of Psychiatry of the University Medical Center Utrecht, the Netherlands. 

Co-morbidity was excluded with the help of the MINI. Only patients with a score < 15 

on the Hamilton Depression Rating Scale (Lezak, Howieson, & Loring, 2004) were re-

cruited to exclude severe depressive symptoms. None of the patients was taking psy-

chotropic medication from 4 weeks prior testing. The educational levels of all partici-

pants were recorded using 7 categories, 1 being the lowest educational level, 7 the 

highest (Hochstenbach, Mulder, van Limbeek, Donders, & Schoonderwaldt, 1998). A 

total of 26 healthy participants (12 males, 14 females) were matched on age and educa-

tional level and included for control purposes. Control participants had no psychiatric 

history. 

The medical ethics committee of the University Medical Center approved the study 

and written informed consents were obtained from all participants according to the 

Declaration of Helsinki. 
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Materials and Tests  

Questionnaires 

The Beck Depression Inventory (BDI) (A. T. Beck, Ward, Mendelson, Mock, & Erbaugh, 

1961), a 21-item self-report questionnaire (scoring 0-63), was used to measure depres-

sive symptoms. The Liebowitz Social Anxiety Scale (LSAS) (Liebowitz, 1987) consists of 

24 situations in which subjects have to rate on a scale from 0 to 3 whether they find a 

specific situation anxious and whether they would avoid such a situation (scoring 0-

144). The LSAS was administered to measure the severity of social anxiety and social 

avoidance. Carver and White's (1994) Behavioral Inhibition System (BIS)/ Behavioral 

Activation System (BAS) questionnaire is a 20-item self-report measure that corre-

sponds to Gray's (Gray, 1987) notion of the BIS/BAS systems. The BIS scale is an index 

of sensitivity to threat and withdrawal-related behaviour, whereas the BAS scale as-

sesses approach-related behaviour and sensitivity for reward. 

Emotion recognition task 

Stimuli for this test were based on colour pictures (11.2 x 11.7 cm) from actors mimick-

ing emotional expressions and a neutral face. There were four actors (two male, two 

female) who each posed six emotions (anger, disgust, fear, happiness, sadness and 

surprise). A computer-generated program, developed from algorithms designed by 

Benson & Perrett (1991), was used to develop the stimuli. This program was devised to 

create intermediate morphed images between a neutral face (0% emotion) and a full-

blown expression (100% emotion) (Montagne, Kessels, Wester, & de Haan, 2006). The 

original coloured pictures of the faces were manually delineated by 179 feature-points 

that define the shape of the important facial features (Rowland & Perrett, 1995). For 

each expression, two photographs were available, the neutral expression and the full-

blown expression. The intermediate expressions were constructed. This was done by 

generating 19 morphed images by calculating the difference in spatial position between 

two corresponding feature points in the neutral and full-blown expressions. In the mor-

phed images, both the dimension of shape and texture underwent gradual transitions. 

These images were used to construct video clips that incrementally increase the degree 

of expression by 10% steps (see Figure 1). For each actor, nine video clips were con-

structed for each of the six emotions by increasing the number of morphed images 

presented in succession. 

The presentation procedure was as follows. First, the subjects saw, in a random or-

der, the video clips running from neutral to 20% expression of all six emotional expres-
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sions by all four actors. Subsequently, they saw video clips in which the expression 

changed from neutral to 30%, etc., until they reached the final sequence of clips in 

which the neutral face changed into a full-blown expression. The duration of the anima-

tion in the video clips varied between approximately 0.5 seconds (low intensity) and 2 

seconds (high intensity); after the animation the last frame remained on the screen 

until the subject made a response. In each trial, the subject was required to make a 

forced choice between one of six emotional expression labels that were displayed on 

the screen after the presentation of the video clip. There was no time restriction. 

 

 

Figure 1. Emotion Recognition Task 
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Benton Facial Recognition Test (short form) 

The Benton and Van Allen (Benton, Sivan, deS Hamsher, Varney, & Spreen, 1994) Test 

of Facial Recognition comprises a series of sheets containing a single photographed 

target face to be matched to a set of six face photographs. In the first six trials, an iden-

tical face has to be selected from among five decoys. In the remaining seven trials, 

three different views (changed in orientation or lighting conditions compared to the 

target photograph) have to be discriminated from three incorrect alternatives. The 

faces are physically similar, without spectacles or facial hair. Scoring ranges from 0 to 

27.  

Procedure 

Patients were asked to participate by their treating therapist. The tests were presented 

to each subject in a fixed order. First, subjects were seated comfortably in front of a 17-

inch computer screen with a viewing distance of approximately 65 cm and asked to 

perform the emotional expression task. Participants performed four practice trials fol-

lowed by the actual task. Subjects had to indicate which emotion they perceived from a 

set of six possible emotion labels (i.e., forced choice). There was no time restriction. 

Subsequently, the Benton Facial Recognition Test was administered and subjects were 

asked to fill out the questionnaires. The procedure was identical for the control sub-

jects.  

Results 

Questionnaires 

Table 1 shows the results for both groups on the questionnaires. Scores were analysed 

using independent samples t-tests. This revealed a significant difference between the 

patient group and the control group on the BDI, t(46) = 2.93, MSE = 0.81, p = .005, with 

the SA patients reporting more depressive symptoms than the controls. However, 

scores in both groups were below the clinical cut-off of 10 (Beck, Steer, & Carbin, 1988). 

Furthermore, the patients scored higher than the controls on the LSAS, t(43) = 14.5, p < 

.001, supporting the clinical diagnosis of social anxiety. Finally, the SA patients scored 

higher on the BIS scale than the controls, t(40) = 3.8, p < .001, indicating that the pa-

tients show more behavioural inhibition. No group difference was found on the BAS 

scale, t(40) = 1.5. 
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Table 1. Summary of patient (n=24), control characteristics (n=26), and performance on the Benton Face 

Recognition task, Beck Depression Inventory (BDI), Liebowitz Social Anxiety Scale (LSAS), and Behavioral 

Inhibition System (BIS)/Behavioral Activation System (BAS) scales. 

  Social anxiety patients Control group 

Groups M SD M SD 

Age 36.7 10.4 37.6 12.7 

Sex (males:females) (10:14) (12:14) 

Education level 5.8 0.8 6.2 0.8 

Benton Face Recognition 22.3 2.3 23.2 2.7 

BDI 7.0 6.5 2.6 3.5 

LSAS 69.7 15.6 13.1 10.4 

BIS 11.5 2.4 14.5 4.1 

BAS 26.8 6.4 24.0 5.6 

 

Emotion Recognition Task 

Sensitivity score was defined as the lowest percentage of emotion expressed in the 

video clip from whenever the emotion was consistently recognised correctly. During 

the task, subjects saw all four actors making all six emotional expressions at all 9 inten-

sity levels (20, 30, 40, 50, 60, 70, 80, 90, 100). To determine the sensitivity, the nine 

trials of each actor were rank-ordered for each emotional expression. Subsequently, 

the intensity level was determined at which the first correct response was given that 

was followed by correct responses at all subsequent intensity levels. For example, if a 

subject gave a first correct response at the trial to 40%, followed by a wrong response 

at the trial to 50%, followed by correct responses at the trials to 60%, 70%, 80%, 90%, 

and 100%, the sensitivity level was determined at 60%. This is the intensity level at 

which the subject gave a correct response and consistently recognised the emotional 

face correctly at the following trials. This procedure was selected to make sure subjects 

actually recognised the emotional face, making the chance of just a good guess as small 

as possible. 

A 6 × 2 MANOVA was conducted with Expression (six levels: anger, disgust, fear, 

happiness, sadness, surprise) as within-subject factors and Group (two levels: patient, 

control) as between-subjects factor. This MANOVA revealed a main effect of Expres-

sion, F(5,175) = 48.6, MSE = 219.41, p < .001) and interaction effects of Expression × 

Group, F(5,175) = 2.27, MSE = 219.41, p < .05). When clustering the emotions into posi-

tive (happiness and surprise) and negative valence (anger, disgust, fear, sadness) emo-

tions, Bonferroni-corrected post-hoc tests (alpha set at 0.025) showed a significant 

difference between the groups for the negative emotions, t(48) = 2,46, MSE = 1.7, p = 

.018, but not for the positive emotions, t(47) = 0,60, MSE = 1.4, p = .55, with the social 
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phobia patients being less sensitive to the negative emotions compared to the control 

subjects (see Figure 2). Independent sample t-tests showed a reduced Sensitivity in the 

patient group for the emotions Anger, F(47) = 2.53, MSE = 2.7, p = .015, and Disgust, 

F(46) = 2.33, MSE = 2.7, p = .024. 

 

 

Figure 2. Sensitivity (including standard deviations) for negative emotions (anger, disgust, fear, sadness) and 

positive emotions (happiness, surprise) between social anxiety patients (n=24) and a matched control group 

(n=26).  

 

 
 
 

Correlations were calculated between the BDI and the overall sensitivity for nega-

tive emotions (Pearson's r = 706, p = .67) and the overall sensitivity for positive emo-

tions (Pearson's r = .70, p = .64); both were not significant. Error scores were calculated 

to look at the type of errors the participants made (see Table 2). Visual inspection of 

the error scores revealed no tendency for patients with a generalized social anxiety 

disorder to label happy faces as sad. In addition, no further support for a negative bias 

was found. 
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Table 2. Percentage of error types for social anxiety patients (n=24) and the control group (n=26) for each 

emotion. 

  Emotional expression chosen by the subject (%) 

Emotional expression 

shown on the face (%) 
Anger Disgust Fear Happiness Sadness Surprise 

Social anxiety patients      

 Anger 69 8 3 3 6 10 

 Disgust 25 58 2 3 7 5 

 Fear 5 3 23 5 5 58 

 Happiness 1 2 1 92 2 3 

 Sadness 13 11 10 5 40 21 

 Surprise 2 1 2 47 2 46 

Controls       

 Anger 75 5 5 3 5 7 

 Disgust 25 60 3 4 5 3 

 Fear 4 4 33 6 5 48 

 Happiness 1 2 1 91 1 5 

 Sadness 10 9 16 6 42 17 

 Surprise 1 2 2 40 2 53 

 

Benton Facial Recognition Task 

Scores were analysed using an independent sample T-test, which revealed no signifi-

cant difference between the patient group and the control group (t(47)=1.24, MSE=.37, 

p=0.22).  

Conclusions 

The aim of this study was to look at the explicit recognition of facial expressions in pa-

tients with generalized social anxiety disorder. Results show that patients were less 

sensitive in recognising negative facial expressions (anger, disgust, fear, sadness) com-

pared to a control group, that is patients with generalized social anxiety disorder need-

ed more information than control subjects in order to recognise facial expressions. 

There was no difference for the positive facial expressions (happiness, surprise) be-

tween the two groups. Since there is a specific impairment for the negative facial ex-

pressions and the patients displayed a normal performance on a test of face recogni-

tion, our main finding cannot be due to a general deficit in face perception. As the pa-

tient group did not suffer from comorbid depression and depressive symptoms in both 

patient and control group were minor, depressive symptoms are unlikely to have been 
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a contributing factor. Furthermore, when we compare our results to the findings in 

depressed patients, it becomes apparent that patients with generalized social anxiety 

disorder show a qualitatively different pattern. Depressed patients have a negative 

response bias and are prone to regard happy faces as neutral and neutral faces as sad 

(e.g. (Gur, et al., 1992; Mandal & Bhattacharya, 1985). This is in contrast to what we 

have found in patients with generalized social anxiety disorder. However, our findings 

partly counter the results of Sprengelmeyer et al. (1997) in patients suffering from 

panic disorder and generalized anxiety. They used the emotion hexagon task and found 

these two groups to outperform the controls in being hypersensitive for the facial ex-

pressions of anger and fear.  

In trying to find out what the underlying process might be, we looked at the differ-

ences for the individual emotions between the patients with generalized social anxiety 

disorder compared to the control group. On two emotions, anger and disgust, the pa-

tients with generalized social anxiety disorder performed significantly worse. As the 

basic fear of this patient group is to be negatively evaluated by others, it is interesting 

that these two emotions specifically are concerned with interpersonal conflict or disap-

proval (Philippot, et al., 1999).  

What could be the origin of our findings? On the one hand, the emotion perception 

deficit could be a consequence of the generalized social anxiety disorder. Ruiter & 

Brosschot (1994) have suggested a twofold process in patients with social anxiety dis-

order in reaction to their feared stimulus. At the first stage of processing there is an 

attentional shift towards the stimulus, followed by a later stage in which the stimulus is 

avoided. Others have described the later process as cognitive avoidance (Craske, et al., 

1991; Johnstone & Page, 2004). The feared stimuli of the anxiety disorder of our patient 

group are faces looking disapproving, angry or disgusted, at the patients. The theory 

would predict an initial shift towards these faces, unconsciously, followed by a con-

scious shift away from these faces. The initial shift towards the stimulus was not meas-

ured, as it was not the aim of this study. However, the theory predicts patients with 

social anxiety disorder are very sensitive in recognising disapproving faces already in 

this initial unconscious stage, after recognition they disengage their attention from 

these faces and avoid looking at them. When asked to consciously process these faces, 

they will recognise these faces only when more emotional intensity is shown on the 

face. As a consequence, patients with social anxiety disorder will show results as if they 

are less sensitive for these faces, while they are probably highly sensitive.  

Alternatively, social anxiety disorder can be the consequence of a deficit in recog-

nising facial expressions. This suggests a specific deficit in recognising emotional facial 

expressions may underlie the social anxiety disorder itself. The inability to recognise 

angry and disgusted faces might result in a lack of self-confidence. This lack of self-



C H A P T E R  4  

68 

confidence could play a role in the development of the social anxiety disorder. In addi-

tion, Clark and Wells’s model (Clark & McManus, 2002) suggests that patients with 

social anxiety disorder generally focus a lot of their attention towards themselves; this 

may interfere with the ability to interpret social feedback and as a consequence can 

have an influence on social performance. Consequently, negative beliefs about their 

own performance cannot be proven wrong (Spurr & Stopa, 2002). Furthermore, sub-

jects with social anxiety disorder believe they have poor social skills and the discrepan-

cy between their own rating and the ratings of others concerning their performance is 

greater compared to the discrepancy found for a nonclinical control group (Rapee & 

Lim, 1992). However, this model does not explain why patients with social anxiety dis-

order are not also less sensitive to other facial expressions.  

The major strength of this study lies in the novelty of the results and the paradigm 

used. However, a few limitations have to be taken into consideration. First, the dura-

tion of the video clips took longer when the emotional intensity shown increased and it 

could be argued that video duration affected the results. However, this was done delib-

erately to make sure that subjects perceived each emotional change at the same rate. 

Also, the emotional face remained on the screen after the video clip until the subject 

made a response; there were no time restrictions. Second, the task design does not 

allow choosing “neutral” as the facial expression. Because we deliberately applied a 

forced-choice paradigm, a direct comparison with results from studies with depressive 

subjects is difficult. Furthermore, inclusion of patients with other anxiety disorders in 

future studies may give further insight into the differences and similarities in processing 

emotions in general or emotional faces specifically across the diagnostic boundaries of 

anxiety. 

In conclusion, our data are the first to reveal selectively impaired recognition of 

negative emotional faces, specifically angry and disgusted faces, in patients with gener-

alized social anxiety disorder in a nonanxious situation. This deficit could play a role in 

the development and/or the maintaining of the social anxiety. Future studies should 

further scrutinise this question. 
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Abstract 

Objective 

Previous research suggests high levels of comorbidity between social phobia and para-

noid symptoms, although the nature of this association remains unclear.  

Method 

Data were derived from the Early Developmental Stages of Psychopathology study, a 

10-year longitudinal study in a representative German community sample of 3021 par-

ticipants aged 14-24 years at baseline. The Munich-Composite International Diagnostic 

Interview was used to assess social phobia and paranoid symptoms, along with data on 

social phobia features. Cross-sectional and longitudinal analyses were conducted. Dif-

ferential associations with environmental risk factors and temperamental traits were 

investigated.  

Results 

Lifetime social phobia and paranoid symptoms were associated with each other cross-

sectionally (OR = 1.80, 95% CI = 1.31-2.47). Lifetime paranoid symptoms were associat-

ed specifically with social anxiety cognitions. Lifetime cognitions of negative evaluation 

predicted later onset of paranoid symptoms, whereas onset of social phobia was pre-

dicted by cognitions of loss of control and fear/avoidance of social situations. Lifetime 

social phobia and paranoid symptoms shared temperamental traits of behavioural 

inhibition, but differed in environmental risks. 

Conclusion 

The present study showed that paranoid symptoms and social phobia share similarities 

in cognitive profile and inhibited temperament. Avoidance appears to be important in 

the development of social phobia, whereas cannabis use and traumatic experiences 

may drive paranoid thinking in vulnerable individuals. 
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Significant outcomes 

 Social phobia and paranoid symptoms are non-randomly associated, which may be 

explained by shared cognitions of negative evaluation and temperamental vulner-

ability (behavioural inhibition). 

 Environmental risks of victimization and cannabis use may increase the risk of par-

anoid symptoms in children with an inhibited temperament. 

 Cognitions about negative evaluation may represent a suitable target for early 

identification of individuals at risk for paranoid symptoms.  

Limitations 

 The association between paranoid symptoms and social phobia was examined in 

the context of a large scale epidemiological study which was not explicitly designed 

for this purpose.  

 Some key instruments used such as the Retrospective Self-Report of Inhibition are 

essentially self-report and may be subject to over-reporting. 

 This was a population-based study combining clinical and subclinical levels of psy-

chopathology; therefore to what degree the findings apply to clinical groups re-

mains to be determined. 
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Introduction 

In the last decade, several studies have reported associations between social anxie-

ty/phobia and paranoid symptoms (Gilbert, 2005; Huppert & Smith, 2005; Michail & 

Birchwood, 2009). In both conditions, individuals perceive threat and experience fear in 

relation to other people (Clark & Wells, 1995; Freeman, Garety, Kuipers, Fowler, & 

Bebbington, 2002), but their motives and thought contents appear to be different. 

Individuals with social phobia are afraid of negative evaluation by others. They typically 

worry that people would think they are dumb, weak or inadequate (American 

Psychiatric Association, 2000). Paranoid persons fear harm by others (Freeman & 

Garety, 2000). They have ideations of being persecuted by people with bad intentions.  

The cognitive model of Clark and Wells suggests that deviant processing of social 

threat cues plays a central role in the development and maintenance of social phobia 

(Clark & Wells, 1995). The model postulates that social phobia patients have negative 

assumptions about themselves and their social environment, based on early experi-

ence. Consequently, social situations are appraised as dangerous resulting in anxiety. 

Patients shift their attention toward a detailed monitoring and observation of them-

selves, which reduces processing resources for monitoring external information. Exter-

nal monitoring is further reduced by safety behaviours such as avoidance of eye con-

tact. Empirical evidence supports the role of biases in information processing in the 

development and maintenance of social phobia (Clark & McManus, 2002; Heinrichs & 

Hofmann, 2001). First, empirical studies suggest that cost and probability estimations of 

social events are biased (Foa, Franklin, Perry, & Herbert, 1996; McManus, Clark, & 

Hackmann, 2000). Second, studies investigating the interpretation of information 

demonstrated that patients interpret ambiguous social events in a negative fashion and 

mildly negative social events in a catastrophic fashion (Amir, Foa, & Coles, 1998b; Stopa 

& Clark, 2000). Third, empirical research has shown several attentional biases in indi-

viduals with social phobia direct their attention away from threatening faces (Amir, 

Elias, Klumpp, & Przeworski, 2003; Chen, Ehlers, Clark, & Mansell, 2002). Finally, there 

is evidence for safety behaviours in social phobia such as gaze aversion (Horley, 

Williams, Gonsalvez, & Gordon, 2004). It is conceivable that severe avoidance behav-

iour and progressive distortion of information processing will drive paranoid thinking in 

subjects with social phobia; they may start thinking that others are really out to judge 

them negatively or to harm them. 

In the cognitive model of Freeman and colleagues, persecutory delusions are con-

ceptualized as threat beliefs, reflecting an interaction between psychotic processes, 

pre-existing beliefs and personality (particularly emotion), and the environment 

(Freeman, et al., 2002). It is emphasized that anxiety plays a major role in the formation 
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and maintenance of paranoid thinking. Freeman and colleagues have provided empiri-

cal support for their theory in several virtual reality experiments and questionnaire 

studies in non-clinical samples (Freeman, Dunn, et al., 2005; Freeman & Fowler, 2009; 

Freeman, Garety, Bebbington, Slater, et al., 2005; Freeman, Pugh, Vorontsova, Antley, 

& Slater, 2010; Valmaggia, et al., 2007). These studies have shown that anxiety is a 

predictor of paranoid symptoms, which was also reported in a subsequent experience 

sampling study (Thewissen, et al., 2008). Furthermore, social anxiety and paranoid 

thoughts seem to share many of the same predictive factors such as anxiety, depres-

sion, worry and interpersonal sensitivity (Freeman, et al., 2008). Subjects with social 

phobia and individuals with paranoid symptoms also seem to have similar deficits in 

threat processing (Amir, Foa, & Coles, 1998a; Bogels & Mansell, 2004; Green & Phillips, 

2004). In addition, they may share temperamental vulnerability. Temperamental traits 

which are traditionally linked to social phobia are also seen in patients with a diagnosis 

of schizophrenia (Goldberg & Schmidt, 2001; Stemberger, Turner, Beidel, & Calhoun, 

1995). Thus, “harm avoidance”, a heritable tendency to respond intensely to aversive 

stimuli and to learn to avoid punishment, novelty, and non-reward passively (Cloninger, 

1986), has repeatedly been associated with social phobia (Kennedy, Schwab, & Hyde, 

2001; Marteinsdottir, Tillfors, Furmark, Anderberg, & Ekselius, 2003; Pelissolo, et al., 

2002) and also, albeit less consistently, with psychosis (Hori, et al., 2008; Szoke, et al., 

2002). “Behavioural inhibition”, a temperament of reacting inhibited when confronted 

with novel situations or unfamiliar people, is typically associated with social phobia 

(Essex, Klein, Slattery, Goldsmith, & Kalin; Hirshfeld-Becker, et al., 2008). To our 

knowledge, there are no published studies showing an association between behaviour-

al inhibition and psychotic disorders or paranoid thinking.  

(Proxy) environmental factors, such as trauma, cannabis use and an urban envi-

ronment may cause differential expression of a certain trait. Both psychotic and anxiety 

disorders have been associated with trauma (Ellett, Freeman, & Garety, 2008; Freeman 

& Fowler, 2009; Gracie, et al., 2007; Hovens, et al., 2010; McCauley, et al., 1997; Scott, 

Chant, Andrews, Martin, & McGrath, 2007; Shevlin, Dorahy, & Adamson, 2007; van Os, 

Krabbendam, Myin-Germeys, & Delespaul, 2005). Social phobia has been specifically 

associated with traumata in childhood, including separation from parents (Bandelow, et 

al., 2004), as well as emotional abuse and neglect (Kuo, Goldin, Werner, Heimberg, & 

Gross, 2011). Psychotic symptoms have been associated with childhood trauma 

(Lardinois, Lataster, Mengelers, Van Os, & Myin-Germeys, 2011; Read, van Os, 

Morrison, & Ross, 2005), but also with traumatic events later in life (Gracie, et al., 2007; 

Shevlin, et al., 2007). It has been suggested that experience of trauma may be a predic-

tor for onset of psychotic disorder in individuals with high levels of psychosis proneness 

(Bechdolf, et al., 2010). Cannabis use has often been linked with psychotic symptoms 
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(Arseneault, Cannon, Witton, & Murray, 2004; Estrada, et al., 2011; van Os, et al., 

2005), as well as with anxiety disorders (van Laar, van Dorsselaer, Monshouwer, & de 

Graaf, 2007; H. U. Wittchen, et al., 2007). The temporal order of the association, how-

ever, seems to differ in that anxiety disorders tend to precede cannabis use (Agosti, 

Nunes, & Levin, 2002; H. U. Wittchen, et al., 2007), whereas psychosis is preceded by 

cannabis use (Arseneault, et al., 2004; Estrada, et al., 2011; Skinner, Conlon, Gibbons, & 

McDonald, 2011). It is possible that cannabis use may induce paranoid thinking in pa-

tients with social phobia. Finally, an urban environment has been associated with para-

noid symptoms (Ellett, et al., 2008; Spauwen, Krabbendam, Lieb, Wittchen, & van Os, 

2004; Sundquist, Frank, & Sundquist, 2004; van Os, et al., 2005) and anxiety disorders 

(Peen, Schoevers, Beekman, & Dekker, 2010), but, to our knowledge, not specifically 

with social phobia. 

Based on the above psychological models (Clark & Wells, 1995; Freeman, et al., 

2002), one would hypothesize that social phobia precedes paranoid thinking, which is 

thought to build on emotional concerns (Freeman, Garety, Bebbington, Smith, et al., 

2005). However, a recent longitudinal population study (Rietdijk, 2009) found an asso-

ciation between paranoid symptoms and later onset of social phobia, suggesting that 

paranoid thinking precedes the development of social phobia. With regard to the natu-

ral course of both conditions, this also appears counter-intuitive at first sight, given the 

early onset of social phobia in late childhood/early adolescence (Beesdo, et al., 2007; 

Knappe, Lieb, et al., 2009; H. U. Wittchen & Fehm, 2003) and onset of psychotic disor-

ders in late adolescence/early adulthood. However, some authors have suggested a 

bimodal onset of social phobia, which may account particularly for secondary social 

phobia in individuals with paranoid symptoms (Menezes, Fontenelle, & Versiani, 2005). 

Furthermore, there is evidence for an extended psychosis phenotype in early 

adolescence (Verdoux, et al., 1998; Wigman, et al., 2009), suggesting that the onset of a 

psychotic disorder is preceded by expression of psychosis liability earlier in life, in the 

form of subclinical psychotic experiences. Therefore, the prospective association be-

tween paranoid symptoms and later onset of social phobia may be due to methodolog-

ical issues; whereas the former is measured at the symptomatic level, the latter is as-

sessed at “disorder” level (criteria of DSM-IV diagnosis). This procedure may have failed 

in detecting sub-syndromal social anxiety which precedes paranoid symptoms. Indeed, 

at the DSM diagnostic level, social phobia appears to be a risk factor for schizophrenia 

(Tien & Eaton, 1992).  

Disentangling the symptomatology of social phobia and its association with para-

noid symptoms can help in clarifying the discrepancy between previous epidemiological 

findings and psychological models and therefore help in elucidating the nature of their 

comorbidity. Individuals with social phobia and paranoid symptoms both fear and avoid 
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social contact. Therefore, it is conceivable that the co-occurrence of social phobia and 

paranoid symptoms is partly due to an overlap in emotional/behavioural symptomatol-

ogy (fear and avoidance). One could expect less overlap in cognitive symptomatology 

because of the different focus of their thought contents (fear of negative evaluation 

versus fear of harm by others), although recent studies have found associations be-

tween social anxiety cognitions and delusional ideation (Kinoshita, et al.; Morrison & 

Wells, 2007). 

Aims of the study 

Cross-sectional and longitudinal associations between social phobia and paranoid 

symptoms were examined at the DSM-IV diagnostic level of social phobia and at the 

symptomatic level of social phobia ( fear/avoidance of social situations and social anxie-

ty cognitions). Furthermore, associations with environmental risk factors and temper-

amental correlates were studied, in an attempt to better understand putative pathways 

of either isolated or comorbid conditions.  

Method 

Sample and Study Design 

Data were derived from the Early Developmental Stages of Psychopathology (EDSP) 

study, which collected data on the prevalence, incidence, risk factors, comorbidity, and 

course of substance use and other mental disorders in a random representative popula-

tion sample of 3021 adolescents and young adults in the general population. The base-

line sample, following ethics committee approval by the Ethics Committee of the Medi-

cal Faculty of the Technische Universitaet Dresden (No: EK-13811), was randomly 

drawn in 1994 from the respective population registry offices of Munich and its 29 

counties, to mirror the distribution of individuals expected to be 14-24 years of age at 

the time of the baseline (T0) interview in 1995. As the primary goal of the study was to 

examine developmental aspects of psychopathology, the younger group (14-15 years) 

was sampled at twice the rate of persons aged 16-21 years, and the oldest group (22-24 

years) was sampled at half this rate. After description of the study, all participants (and 

for those aged 18 or younger the parents) provided written informed consent. 

The overall design of EDSP was observational, longitudinal and prospective, consist-

ing of a baseline (T0: n=3.021; response rate 71%) and three follow-up surveys (T1 

n=1.228 (younger group only)); response rate=88%, T2: n=2.548; response rate=84% 



T H E  A S S O C I A T I O N  B E T W E E N  S O C I A L  A N X I E T Y  A N D  P A R A N O I D  S Y M P T O M S  

81 

and T3: n=2.210; response rate=73%), covering a time period of on average 1.6 years 

(T0-T1, SD=0.2), 3.5 years (T0-T2, SD=0.3) and 8.4 years (T0-T3, range 7.3-10.5 years, 

SD=0.7) respectively. The sample at T1 only included the younger members of the co-

hort; assessments at T0, T2 and T3 were based on the full sample. More details on the 

sampling, representativeness, instruments, procedures and statistical methods of the 

EDSP sample have previously been presented (Lieb, Isensee, von Sydow, & Wittchen, 

2000; Wittchen, Perkonigg, Lachner, & Nelson, 1998). 

Instruments 

Composite International Diagnostic Interview. 

Psychopathological and diagnostic assessments were based on the computer-assisted 

personal interview version of the Munich-Composite International Diagnostic Interview 

(DIA-X/M-CIDI) (Wittchen, Pfister H., 1997), a modified version of the World Health 

Organization (WHO) CIDI, version 1.2, supplemented by questions to cover DSM-IV 

criteria. The DIA-X/M-CIDI allows for the assessment of symptoms, syndromes and 

diagnosis of 48 mental disorders (based on DSM-IV algorithms) along with information 

about onset, duration, severity of symptoms and psychosocial impairment.  

The instrument, designed for use by trained non-clinical interviewers, has shown 

high interrater (Wittchen, et al., 1991) and test-retest reliability (Reed, et al., 1998; 

Wittchen, 1994). However, the assessment of psychosis with CIDI by lay interviewers is 

not considered reliable (Wittchen, 1994). Therefore, in the EDSP Study, trained and 

experienced clinical interviewers at the level of psychologist conducted the interviews 

in the respondents’ homes.  

At baseline (T0 for the social phobia module, T2 for the psychosis module), the M-

CIDI lifetime version was used. At each of the follow-up assessments, participants ap-

plied the interval version, which covers the period of assessment from the last inter-

view until the next.  

Retrospective Self-Report of Inhibition 

Behavioral inhibition (BI) refers to a temperament or style of reacting that some infants 

and young children exhibit when confronted with novel situations or unfamiliar adults 

or peers. The Retrospective Self-Report of Inhibition (RSRI) (Reznick, Hegeman, 

Kaufman, Woods, & Jacobs, 1992) is composed of a set of 30 questions about specific 

childhood behaviours reflecting BI, defined as consistent restraint in response to both 

social and non-social situations (sympathetic nervous system activity, fear of things, 
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etc.). Internal consistency of the total 30-item RSRI was found to be acceptable in clini-

cal and non-clinical samples with a Cronbach coefficient α for the 30 questions of 0.77 

or greater and median item-to-total correlations of r≥ 0.31. Validity was high as reflect-

ed by a strong agreement between individuals (self-report) and their parents (observer 

report) regarding the individual’s inhibited behaviours as a child, a positive association 

between retrospective self-report and contemporary measures of inhibition, and ex-

plaining substantial variance in general and specific measures of mental health 

(Reznick, et al., 1992). Factor analysis repeatedly yielded two factors labelled ‘social 

fears’(12 items) and ‘general fearfulness and/or illness’(10 or 12 items) (Neal, 

Edelmann, & Glachan, 2002; Reznick, et al., 1992; Rohrbacher, et al., 2008; Van 

Ameringen, Mancini, & Oakman, 1998). These factors were not correlated significantly 

with each other, but were associated with the total RSRI scale (r= .77, p< .01 and .65, p< 

.01, respectively). Participants completed the German version of the RSRI at baseline 

(T0); higher scores indicate higher levels of BI. The psychometric properties of the Ger-

man RSRI were found to be comparable to those of the English version (Rohrbacher, et 

al., 2008). 

Tridimensional Personality Questionnaire 

The Tridimensional Personality Questionnaire (TPQ) is a 100-item true-false self-

questionnaire developed by Cloninger to measure three dimensions of personality: 

Novelty Seeking, Harm Avoidance and Reward Dependence (Cloninger, 1987).  

Novelty Seeking is defined as the tendency toward the activation of behaviour such as 

exploratory activity in response to novelty, impulsive decision making, extravagance in 

approach to cues of reward, and quick loss of temper. Harm Avoidance is characterized 

by a tendency toward the inhibition or cessation of behaviours, such as pessimistic 

worry in anticipation of future problems, passive avoidant behaviours such as fear of 

uncertainty and shyness of strangers, and rapid fatigability. Reward Dependence is 

conceptualized as a tendency toward the maintenance of ongoing behaviour, and is 

exhibited as sentimentality, persistence, social attachment, and dependence on the 

approval of others. The German version of TPQ (Weyers, Krebs, & Janke, 1995) has 

shown acceptable internal consistencies of the three dimensions with Cronbach coeffi-

cients of at least 0.75. The intercorrelations of the dimensions were small, although the 

scales Novelty seeking and Harm avoidance were weakly negatively correlated. Factor 

analysis largely corroborated Cloninger’s hypothesis of three independent dimensions, 

but the third factor represented the Reward dependence dimension only to a degree. 

Furthermore, Reward dependence showed only few and modest correlations with oth-

er personality traits, whereas Harm avoidance and Novelty seeking correlated strongly 
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with distinct personality factors. Similar psychometric properties of TPQ have been 

reported by several other reliability and validity studies (Chen, Chen, Chen, Yu, & 

Cheng, 2002; Clark & Watson, 1995; Cloninger, 1987; Cloninger, Przybeck, & Svrakic, 

1991; Earleywine, Finn, Peterson, & Pihl, 1992).  

The German version of TPQ was administered at T3 with higher scores reflecting 

higher levels on the respective scales (Weyers, et al., 1995). 

Assessment of Paranoid symptoms 

CIDI data on psychotic symptoms and their clinical relevance were collected at T2 (life-

time version) and T3 (interval version). At both time points, paranoid symptoms were 

assessed with the four items concerning paranoid ideation in the DIA-X/M-CIDI psycho-

sis section, as described by Rietdijk and colleagues (Rietdijk, 2009): “Have you ever 

been convinced that people were spying on you?” (item G1), “Has there ever been a 

period in which you were convinced that you were persecuted by people?” (item G2), 

“Have you ever been convinced that you were secretly tested on or that experiments 

were carried out on you?” (item G3), and “Have you ever been convinced that someone 

was conspiring against you, wanted to cause you harm or poison you?” (item G4). Each 

item was dichotomously defined as present or absent. The presence of paranoid symp-

toms was defined as any rating of “present” on any of the 4 items.  

In order to qualify paranoid symptoms with respect to clinical relevance, items con-

cerning dysfunction and help-seeking behaviour secondary to psychotic symptoms from 

the psychosis section of the DIA-X/M-CIDI were used. Two help-seeking items assessed 

whether participants had ever sought help because of symptoms: seeking doctors’ help 

because of delusions (item G16), or seeking help from other mental health profession-

als ranging from general practitioner or school psychologist to psychiatric sheltered 

housing (item Q1DG). These items were rated: no (0) and yes (1). A dichotomous ‘Help-

seeking’ variable was created indicating a positive answer to any of the 2 questions 

(value label: 1) versus negative answers on both (value label: 0). In addition, the dys-

function score of the psychosis G section assessed the effect of psychotic experiences 

on (1) feeling upset, unable to work, go to places, or enjoy oneself, at the time of hav-

ing these experiences (item G28), (2) being less able to work since these experiences 

began (item G29), (3) being less able to make friends or enjoy social relationships since 

these experiences began (item G29a), and (4) how much a participant's life and every-

day activities were impaired when these experiences were at their worst (item G36). 

These 4 items were rated in a dichotomous manner (yes/no). A dichotomous variable 

‘Dysfunction’ was constructed, representing a positive answer on any of the 4 ques-

tions (value label: 1) versus negative answers on all 4 questions (value label: 0). Subse-
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quently, a variable “Paranoid Impairment” was created (analogous to the ‘Psychotic 

Impairment’ variable described by Dominguez and colleagues in an earlier report 

(Dominguez, Wichers, Lieb, Wittchen, & van Os, 2009)), with rating “0” for participants 

with paranoid symptoms who scored “0” on both Help-seeking and Dysfunction, and 

“1” for participants scoring “1” on either or both. 

Paranoid symptoms variables lifetime up to T2 and interval T2-T3 

 Any Paranoid symptoms: A broad category of “Any Paranoid symptoms” was creat-

ed, rated in a dichotomous manner: individuals with presence of paranoid symp-

toms (1) and individuals without paranoid symptoms (0).  

o Lifetime cumulative incidence up to T2: endorsement of any lifetime paranoid 

symptom at T2 (“Any Paranoid symptoms up to T2”) 

o Interval cumulative rate T2–T3: endorsement at T3 of any paranoid symptom 

since T2 (“Any Paranoid symptoms T2–T3”)  

 Subclinical and Clinical Paranoid symptoms: “Subclinical Paranoid symptoms” was 

defined as the presence of paranoid symptoms without paranoid impairment 

whereas “Clinical Paranoid symptoms” was defined as the presence of paranoid 

symptoms with impairment. This differentiation was made only for the lifetime 

cumulative incidence up to T2. 

Assessment of Social Phobia  

CIDI data on social phobia were derived from the phobia and anxiety disorders section. 

At each time point, DSM-IV criteria of social phobia diagnosis were rated dichotomously 

as absent (0) versus present (1). To increase validity of the assessment, lists of social 

fear situations and cognitions were used in the EDSP Study (Wittchen, Stein, & Kessler, 

1999). 

 DSM-IV criterion A (marked and persistent fear of social or performance situations 

in which the person is exposed to unfamiliar people or to possible scrutiny by oth-

ers) was assessed with the stem question of the social phobia module (item D20): 

“ever having a persistent, irrational fear of, and compelling desire to avoid a situa-

tion in which the respondent attended social affairs, like going to a party or meet-

ing”. Participants were first shown a booklet to review visually seven situational 

clusters of situations along with more detailed examples.  

 They were asked to give a concrete example for each item endorsed to allow for 

clarification (item D21). After at least one fear situation was elicited, a subsequent 
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series of nine questions was used to elicit cognitive elements of anxiety such as 

fear of blushing, fear of acting in a way that might be humiliating, etc. (item D22).  

 DSM-IV criterion B (exposure to the feared social situation almost invariably pro-

vokes anxiety, which may take the form of a situationally bound or situationally 

predisposed panic attack) was assessed by instructing participants to inspect a list 

of anxiety symptoms in the booklet and to indicate all symptoms of anxiety occur-

ring in such situations (item D23). Because DSM-IV requires that cued anxiety reac-

tions occur almost invariably, the DIA-X/M-CIDI algorithm required at least two 

such symptoms occurring ‘almost always’ when thinking about, or when being ex-

posed to such situations. 

 DSM-IV criterion C (the person recognizes that the fear is excessive or unreasona-

ble) was assessed by asking the subject whether they considered either the anxiety 

or the avoidance to be excessive or unreasonable (item D25).  

 DSM-IV criterion D (the feared social or performance situations are avoided or else 

are endured with intense anxiety or distress) was assessed by determining if the 

respondent frequently avoided the situations or, if not, endured the situations with 

distress (item D24).  

 DSM-IV criterion E (the avoidance, anxious anticipation, or distress in the feared 

social or performance situation(s) interferes significantly with the person’s normal 

routine, occupational (academic) functioning, or social activities or relationships, or 

there is marked distress about having the phobia) was assessed by determining if 

respondents reported that: (a) the social fears or avoidance interfered a lot with at 

least one of three social role areas (item D29); (b) they were persistently upset for 

a period of at least 1 month (item D27); or (c) they sought professional help for the 

fears (item Q1). 

Social Phobia variables lifetime up to T2 and interval T2-T3 

 Any Social Phobia: A broad category of “Any Social phobia” was defined as the 

presence of criteria A, B, C, D of the social phobia DIA-X/M-CIDI module. At each 

time point, “Any Social phobia” was rated in a dichotomous manner: individuals 

with presence of social phobia (1) and individuals without social phobia (0).  

o Lifetime cumulative incidence up to T2: because lifetime data for the social 

phobia CIDI module were collected at T0 whereas for the psychosis module 

this was done at T2, T0 and T2 variables of social phobia were pooled to pro-

duce comparable lifetime measures. Thus, the variable “Any Social phobia up 

to T2” was rated in a dichotomous manner: individuals with any social phobia 

at T0 or T2 (1) and individuals without social phobia both at T0 and T2 (0).  
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o Interval cumulative rate T2–T3: the endorsement at T3 of any social phobia 

since T2 (“Any Social phobia T2–T3”) 

 Subclinical and Clinical Social Phobia: The category of “Subclinical social phobia” 

was used when meeting criteria for “Any Social Phobia” (criteria A, B, C, D) but not 

the impairment criterion E. For the category of “Clinical social phobia” all diagnos-

tic criteria (A-E) had to be met. This differentiation was made only for the lifetime 

measure Any Social phobia up to T2. 

It should be noted that the construction of the social phobia variables is slightly dif-

ferent from previous publications (Knappe, Beesdo, Fehm, Lieb, & Wittchen, 2009; 

Wittchen, et al., 1999). The rationale is that the focus of the present paper is the rela-

tion between two conditions which differ in reality testing; subjects with social phobia 

recognize their fear is excessive, whereas individuals with paranoid thinking believe 

their fear is justified. In this regard, it is important to ascertain that people with Any 

Social Phobia did meet criterion C (the recognition that fear is excessive), and not just 

criterion A and any 3 of the four other criteria (B, C, D, E), which was the definition for 

“subthreshold social phobia” in previous studies (Knappe, Beesdo, et al., 2009).  

Fear and avoidance of Social Situations 

In the DIA-X/M-CIDI module for Social Phobia, participants were shown a booklet with 

seven situational clusters of social situations and they were asked if they have ever had 

an unusually strong fear or avoidance of any of those situations (item D20): (1) eating 

or drinking where someone could watch you; (2) writing while someone watches; (3) 

going to a party or other social outing; (4) taking an important exam or interview for 

which you were well prepared; (5) taking part or speaking in a meeting or class; (6) 

talking to people because you might have nothing to say or might sound foolish; (7) any 

other situation where you could be the centre of attention. The seventh unspecified 

item was also included in analyses, in contrast to previous publications (Knappe, et al., 

2010). Each item was dichotomously defined as present or absent. T0 and T2 data of 

each item were pooled, creating a variable “Social situation lifetime up to T2”, rated in 

a dichotomous manner: presence of the item at T0 or T2 (1) and absence of item at T0 

and T2 (0).  

Social Anxiety Cognitions  

Whenever at least one fear situation was elicited in item D20, a subsequent series of 

nine questions was asked about cognitive elements of anxiety (item D22): “when you 

were in a situation where you could be the centre of attention or thought you would 



T H E  A S S O C I A T I O N  B E T W E E N  S O C I A L  A N X I E T Y  A N D  P A R A N O I D  S Y M P T O M S  

87 

have to be, were you especially worried about (1) something embarrassing or shameful 

happening; (2) being regarded as dumb or weak; (3) being regarded as crazy; (4) expe-

riencing an anxiety (panic) attack; (5) being confused; (6) being ashamed; (7) throwing 

up; (8) losing control over intestinal organs; or (9) running red in the face whenever one 

was in a social situation, thought about it, or was about to enter such a situation”. Each 

item was dichotomously defined as present or absent. T0 and T2 data of each item 

were pooled, creating a variable “Social cognition lifetime up to T2”, rated in a dichot-

omous manner: presence of the item at T0 or T2 (1) and absence of item at T0 and T2 

(0).  

Assessment of Comorbidity 

In order to investigate the distribution of the syndromes and their comorbidity (lifetime 

measures at T2), three levels of comorbidity were distinguished:  

 Group with Any Social Phobia up to T2 without Any Paranoid symptoms up to T2: 

“Only Social Phobia” 

 Group with Any Paranoid symptoms up to T2 without Any Social Phobia up to T2: 

“Only Paranoid symptoms” 

 Group with Any Social Phobia up to T2 and Any Paranoid symptoms up to T2: 

“Comorbid condition” 

 

Assessment of Temperamental traits 

For the assessment of Temperamental traits, the mean of the RSRI scale items was 

chosen as a general measure of Behavioral Inhibition; the three personality dimensions 

of the TPQ were also considered. 

Other Clinical Characteristics 

Environmental risk factors such as urbanicity, cannabis exposure and self-reported 

trauma were considered (for definitions, see Table 3), guided by previous work 

(Cougnard, et al., 2007; Dominguez, Can Saka, Lieb, Wittchen, & van Os). 

Other Delusions were assessed by the psychosis section of the DIA-X/M-CIDI, in-

cluding 10 items: (1) conviction of being loved by a stranger (item G5) (2) can read 

thoughts (item G7), (3) can hear thoughts (item G8), (4) thoughts being heard by others 

(item G9), (5) controlled by force (item G10), (6) being given thoughts (item G11), (7) 

thoughts being taken (item G12), (8) messages specially directed at the person (item 
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G13), (9) song or book directed specially at the person (item G13b) and (10) influenced 

by strange force (item G14). Each item was dichotomously coded as present or absent. 

T2 lifetime presence of other delusions was defined as any rating of “present” on any of 

the 10 delusional items.  

Major depression was based on DSM-IV diagnostic algorithms of the DIA-X/M-CIDI 

diagnostic package. Because lifetime data for depression were collected at T0 whereas 

at T2 for the psychosis, T0 and T2 variables of depression were pooled to produce com-

parable lifetime measures (T0-T2). “Major depression up to T2” was rated in a dichot-

omous manner: individuals with major depression at T0 or T2 (1) and individuals with-

out major depression at T0 and at T2 (0).  

Statistical Analysis 

All data were analysed using STATA statistical package, version 11 (StataCorp, College 

Station, Texas). No adjustment for multiple testing was applied, because the individual 

tests were related to individual hypotheses (see below) and adjustment would treat 

them as reflecting a global hypothesis which is questionable in substantive terms (Sa-

vitz & Olshan, 1995). 

First, lifetime cumulative incidence up to T2 and interval cumulative incidence es-

timates (T2–T3) of paranoid symptoms and social phobia constructs and their comor-

bidities (using lifetime measures up to T2) were calculated. The expected chance 

comorbidity rate was calculated as the product of their observed occurrence rates. 

Second, in order to replicate the findings in the NEMESIS cohort (Rietdijk, 2009), 

cross-sectional and longitudinal associations between paranoid symptoms and social 

phobia constructs were examined using logistic regression (Odds Ratios, OR) analyses. 

Major depression was included as a covariate in these analyses, because depression has 

been linked to both social phobia (Keller, 2003; Wittchen & Fehm, 2003) and paranoid 

symptoms (Ben-Zeev, Granholm, & Cafri, 2009; Freeman, Dunn, et al., 2005). 

Third, in order to further explore the links between paranoid symptoms and social 

phobia constructs, clinical dimensions of social phobia were obtained through principal 

component factor analysis of the seven D20 items (feared and/or avoided social situa-

tions) in combination with the nine D22 items (social anxiety cognitions) from the pho-

bia and anxiety module of the CIDI. Varimax orthogonal rotation was used; resulting 

factors were selected on the basis of inspection of the screeplot and the criterion of 

value ≥ unity. Cross-sectional and longitudinal associations between these factors and 

paranoid symptoms and social phobia constructs were investigated by logistic regres-

sion. In order to investigate specificity of type of delusional ideation, it was examined to 
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what degree factors that were associated with paranoid symptoms were similarly asso-

ciated with other delusions. 

Finally, multinomial logistic regression was applied to determine whether psycho-

pathology groups (Only Social Phobia, Only Paranoid symptoms, Comorbid condition) 

differed by risk factor and correlate profile.  

Results 

Descriptives of the Total Sample 

The sample at T2 consisted of 2548 participants with a mean age of 21.7 years (SD= 3.4, 

range 17-28 years). Based on information obtained through German government popu-

lation registries (at T0), 752 participants (29.5%) lived in a rural environment, whereas 

1796 (70.5%) had an urban residence. Other demographic characteristics of this sample 

have previously been presented (Lieb, et al., 2000). In summary, there were 1297 men 

(50.9%) and 1251 women (49.1%). 12.8% of participants was attending secondary 

school, 25.6% attended university, while 36.2% was employed. The vast majority of 

participants were classified as (upper) middle class (85.8%).  

Rates  

Four hundred participants (15.7%) displayed lifetime Any Paranoid symptoms up to T2, 

of whom 238 (59.5%) with Subclinical Paranoid symptoms and 162 (40.5%) with Clinical 

Paranoid symptoms (i.e. presenting with impairment as defined earlier). The interval 

cumulative rate of Any Paranoid symptoms T2–T3 was 8.9% (197 out of 2210); 111 

(56.4%) presented with Subclinical Paranoid symptoms and 86 (43.7%) with Clinical 

Paranoid symptoms. 

Lifetime cumulative incidence of Any Social Phobia up to T2 was 9.4%; 239 partici-

pants of which 125 (52.3%) reported Subclinical Social Phobia and 114 (47.7%) Clinical 

Social Phobia. The interval cumulative rate of Any Social Phobia T2–T3 was 3.2% (70 out 

of 2210 participants), of which 27 (38.6%) presented with Subclinical Social Phobia and 

43 (61.4%) with Clinical Social Phobia.  

At T2, 343 of the 2548 participants (13.5%) met criteria for lifetime cumulative inci-

dence of Only Paranoid symptoms and 182 (7.1%) for Only Social Phobia, whereas 57 

(2.2%) met criteria for the Comorbid condition. The observed rate of the comorbid 

condition (2.2%) was higher than the rate expected by chance (1.5%; N=37, calculated 

as 15.7%*9.4%). 
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T2 Lifetime cross-sectional associations between Social Phobia and Paranoid 

symptoms 

Logistic regression (Odds Ratios, OR) analyses were carried out for Any Paranoid symp-

toms and Any Social Phobia, as well as for their separate Subclinical and Clinical con-

structs. Any Social Phobia up to T2 and Any Paranoid symptoms up to T2 were signifi-

cantly associated with each other (OR= 1.80, 95%CI= 1.31-2.47), which remained signif-

icant after adjustment for Major Depression (OR= 1.49, 95%CI= 1.07-2.07). Clinical 

Social Phobia and Clinical Paranoid symptoms were also significantly associated with 

each other, (OR= 2.63, 95%CI= 1.48-4.68), whereas Subclinical Social phobia and Para-

noid symptoms were not (OR= 1.25, 95%CI= .69-2.27). 

T2-T3 Longitudinal Associations between Social Phobia and Paranoid symptoms 

Logistic regression was used to calculate (i) the association between Any Paranoid 

symptoms up to T2 and Any Social Phobia T2–T3, excluding participants with Any Social 

Phobia up to T2; and (ii) the association between Any Social Phobia up to T2 and Any 

Paranoid symptoms T2–T3 excluding participants with Any Paranoid symptoms up to 

T2. 

The first prospective association between Any Paranoid symptoms and Any Social 

Phobia was significant (OR= 2.11, 95% CI= 1.05-4.27); this association remained signifi-

cant when controlling for Major Depression up to T2 (OR= 2.10, 95%CI= 1.03-4.26). 

The second prospective association between Any Social Phobia and Any Paranoid 

symptoms was not significant (OR= 1.49, 95% CI= .83-2.68). 

Factor analyses of Social Phobia Construct 

The principal component factor analysis revealed a unique factor for the seven D20 

items (“Feared and/or Avoided Social Situations”) from the social phobia module of the 

DIA-X/M-CIDI, whereas a two-factor structure was supported for the nine D22 items 

(social anxiety cognitions), accounting for 48% of the variance. The rotated solution 

revealed a number of strong loadings (Table 1). Five cognitions (items D22 (1), (2), (5), 

(6), and (9)), interpreted as cognitions concerning worry about negative evaluation by 

others, substantially loaded on factor 1, labelled “Negative Evaluation Cognitions” and 

accounting for 34% of variance. The remaining 4 cognitions (items D22 (3), (4), (7), and 

(8)) concerning worry about loss of control, loaded on factor 2, labelled “Loss of Control 

Cognitions”, and accounted for 14% of the variance (Table 1). 
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Table 1. Principal Component Factor analysis of Social Anxiety Cognitions and factor loading, after Varimax 

rotation  

  Factor 1 Factor 2 

Social Anxiety Cognition 
"Negative  

evaluation" 

"Loss of 

control" 

1. Worry about something embarrassing or shameful could happen .823 .011 

2. Worry about being regarded as dumb or weak .747 .075 

3. Worry about being regarded as crazy .258 .351 

4. Afraid to experience an anxiety (panic) attack .357 .444 

5. Worry about being confused .701 .172 

6. Worry about being ashamed .710 .099 

7. Worry about having to throw up .049 .694 

8. Afraid to lose control over bladder/bowels .006 .660 

9. Afraid to blush .762 .038 

 

Associations between Factors and Paranoid and Other Delusions  

Cross-sectional associations between the factors (lifetime up to T2) and lifetime Any 

Social phobia up to T2 and Any Paranoid symptoms up to T2 were examined (Table 2). 

Logistic regression analysis showed that Any Paranoid symptoms up to T2 was signifi-

cantly associated with Negative Evaluation Cognitions (OR= 1.29, 95% CI= 1.12-1.48), 

which remained significant after correction for possible confounding by Any Social Pho-

bia up to T2 (OR= 1.31, 95% CI= 1.13-1.52) or Major depression up to T2; OR= 1.22, 95% 

CI= 1.06-1.41). Furthermore, the association was specific with regard to the content of 

the delusional ideation, as Other Delusions (Lifetime up to T2) were not associated with 

Negative Evaluation Cognitions, excluding participants with Any Paranoid symptoms up 

to T2 from the analysis (OR= 1.00, 95% CI= .78-1.30). 
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Table 2. Associations between Factors “Feared and/or Avoided Social Situations”, “Negative Evaluation 

Cognitions”, “Loss of Control Cognitions” (Lifetime up to T2) and Lifetime/Incident Social Phobia and Paranoid 

symptoms 

  

 Feared and/or 

Avoided Social 

Situations Lifetime 

up to T2 

Negative Evaluation 

Cognitions Lifetime 

up to T2 

Loss of Control 

Cognitions Lifetime 

up to T2 

Cross-sectional association    

 
Social Phobia lifetime up to T2 

(N= 239) 
1.16 (.98-1.36) 3.40 (2.86-4.06)*** 1.51 (1.36-1.68)*** 

 
Paranoid symptoms lifetime 

up to T2 (N= 400) 
1.14 (.99-1.32) 1.29 (1.12-1.48)*** 1.06 (.96-1.16) 

Longitudinal association    

 
Incident Social Phobia T2-T3 

(N= 70) 
1.62 (1.16-2.26)** 1.12 (.75-1.66) 1.26 (1.02-1.55)* 

 
Incident Paranoid symptoms 

T2-T3 (N= 197) 
1.11 (.87-1.42) 1.30 (1.01-1.66)* 1.08 (.90-1.29) 

Odds ratio (95% CI) * = p < .05, **= p <.01, ***= p <.001 

 

Longitudinal Associations between Factors and Incident Paranoid symptoms and Social 

Phobia 

Longitudinal associations of the factors (lifetime up to T2) with Any Paranoid symptoms 

T2–T3 and Any Social Phobia T2–T3 were investigated by logistic regression, excluding 

participants with Any Paranoid symptoms up to T2 and Any Social Phobia up to T2, 

respectively (Table 2). Negative Evaluation Cognitions predicted Any Paranoid symp-

toms T2–T3 (OR= 1.30, 95% CI= 1.01-1.66), which remained significant after adjustment 

for Any Social Phobia T2–T3 (OR= 1.29, 95% CI= 1.01-1.65), and was slightly reduced 

after adjustment for Major depression up to T2 (OR= 1.27, 95% CI= .99-1.61). There was 

no significant association between Negative Evaluation Cognitions and incident Other 

Delusions T2–T3 (OR=1.21, 95% CI=.94-1.56). 

Any Social Phobia T2–T3 was predicted by Loss of Control Cognitions (OR= 1.26, 

95% CI= 1.02-1.55), and by Feared and/or Avoided Social situations (OR= 1.62, 95% CI= 

1.16-2.26).  
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Associations with Environmental risk factors and Temperamental traits  

Multinomial logistic regression was applied to investigate the risk factor and correlate 

profile of the three psychopathology groups (Only Social Phobia, Only Paranoid symp-

toms, Comorbid condition). The reference category was the remainder of the sample, 

i.e. the T2 sample excluding participants reporting Only Paranoid symptoms, Only Social 

Phobia or Comorbid condition (Table 3). Lifetime Only Paranoid symptoms were signifi-

cantly associated with traumatic experiences, cannabis use, behavioural inhibition 

(mean RSRI, ‘social fears’ and ‘general fearfulness/ illness’) and novelty seeking, where-

as lifetime Only Social Phobia was significantly associated with behavioural inhibition 

and harm avoidance. The Comorbid condition was significantly associated with trauma, 

cannabis use, behavioural inhibition and harm avoidance.  
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Table 3. Association between Environmental Risk Factors, Temperamental correlates and Social Pho-

bia/Paranoid Syndromes, Compared to the Remainder of Sample at T2. 

  

 Only Paranoid symptoms 

(N= 343) 

Only Social Phobia 

(N= 182) 

Comorbid condition 

(N= 57) 

 
 Relative 

Risk 
95% CI 

Relative 

Risk 
95% CI 

Relative 

Risk 
95% CI 

Environmental risk factors      

 Urbanicitya 1.14 .88-1.47 1.10 .79-1.54 1.01 .57-1.79 

 Traumab 1.44* 1.14-1.82 1.07 .79-1.45 2.27* 1.27-4.06 

 Cannabis usec 1.68** 1.29-2.18 .83 .55-1.25 2.12* 1.21-3.73 

Temperamental correlates      

 Behavioural Inhibitiond 2.42** 1.69-3.46 11.74** 7.56-18.22 26.22** 13.40-51.28 

 Novelty Seekinge 1.03* 1.00-1.06 .99 .96-1.02 1.02 .96-1.09 

 Harm Avoidancee 1.01 .99-1.04 1.09** 1.06-1.12 1.12** 1.07-1.18 

* = p ≤ .05, ** = p < .001  

The Remainder of the sample at T2 is the T2 sample (N= 2548) excluding participants reporting lifetime Only 

Paranoia (N= 343), Only Social Phobia (N= 182) or Comorbid condition (N= 57); N= 1966.  

a Information obtained through German government population registries. The population density of Munich 

surroundings areas was 553 persons per square mile and that of the city 4061 persons per square mile. 

b ‘Self-reported trauma’ at T2 (interval): any affirmative response of exposure to any of the 9 traumata from 

the Trauma module (CIDI item N1A), selected after visual presentation of a list of 9 groups of specified trau-

matic events such as physical threat, serious accident or sexual abuse. 

c CIDI L-section cannabis use at T2 (interval): never (0), once (1), twice (2), thrice (3), four times (4), and five 

times or more (5). A dichotomous variable was created, defined as cannabis use of 5 times or more since the 

previous interview. 
d Behavioural inhibition assessed using Retrospective Self-Report of Inhibition 

e Novelty seeking, Harm avoidance and Reward dependence assessed using Tridimensional Personality Ques-

tionnaire 
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Supplemental comparisons between the Only Paranoid symptoms and the Only So-

cial Phobia groups, using chi square tests (Table 4) showed no differences in urbanicity, 

self-reported trauma and reward dependence. The group with Only Social Phobia less 

often used cannabis, and showed a significantly higher mean ‘social fears’ and ‘general 

fearfulness/illness’ scores on the RSRI and a higher TPQ harm avoidance score, com-

pared to the Only Paranoid symptoms group. TPQ novelty seeking score showed a 

trend for higher scores in Only Paranoid symptoms compared to Only Social Phobia 

(p=.06).  

 

 

Table 4. Comparison of Risk Factors and correlates in Only Paranoid symptoms and Only Social Phobia. 

  

 Only Paranoid symptoms 

(N= 343) 

Only Social Phobia 

(N= 182) 
χ2 

Environmental risk factors    

 Urbana 72.6% 72.0% <.1 

 Exposure to Traumab 60.6% 53.3% 2.6 

 Cannabis usec 28.9% 16.8% 9.0** 

Temperamental correlates    

 Behavioural Inhibitiond 2.1 ± .3 2.3 ± .4 36.5*** 

 Novelty Seekinge 17.3 ± 5.1 16.4 ± 5.1 3.6 

 Harm Avoidancee 12.5 ± 5.8 15.1 ± 6.8 16.0*** 

 Reward dependencee 18.2 ± 4.3 17.6 ± 4.7 1.56 

Mean ± SD data are presented for continuous variables. Percentages are presented for categorical data. 

* = p ≤ .05, **= p <.01, ***= p <.001 

a The German city of Munich 

b Any affirmative response of exposure to any of the 9 traumata from the Trauma module at T2 (DIA-X/M-CIDI 

item N1A), selected after visual presentation of a list of 9 groups of specified traumatic events such as physi-

cal threat, serious accident or sexual abuse. 

c Cannabis use of 5 times or more since the previous interview. 

d Behavioural inhibition per the Retrospective Self-Report of Inhibition 

e Novelty seeking, Harm avoidance and Reward dependence assessed using Tridimensional Personality Ques-

tionnaire 
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Discussion 

The present general population study found a non-random co-occurrence of social 

phobia and paranoid symptoms, which is in accordance with the high rates of social 

phobia reported in patients with a diagnosis of schizophrenia (Braga, Mendlowicz, 

Marrocos, & Figueira, 2005; Mazeh, et al., 2009; Pallanti, Quercioli, & Hollander, 2004) 

and with associations between social anxiety and paranoid thinking previously found in 

clinical (Gilbert, 2005; Huppert & Smith, 2005; Michail & Birchwood, 2009) and epide-

miological studies (Rietdijk, 2009). Moreover, the present results consistently showed 

that paranoid symptoms were associated with social phobia, both at the DSM-IV crite-

rion level, and at the symptomatic level (social anxiety cognitions) whereas other delu-

sions did not show these associations. On the one hand the association between para-

noid symptoms and cognitions of negative evaluation is in line with recent findings of 

associations between worry about negative evaluation or social worry and delusional 

ideation (Kinoshita, et al.; Morrison & Wells, 2007). Social anxiety, on the other hand, 

has been found to be correlated with feeling hostile toward others, and with hostile 

perceptions of others (DeWall, Buckner, Lambert, Cohen, & Fincham). This indicates 

that paranoid symptoms and social phobia have links at the cognitive level, which may 

be mediated by shared alterations in the processing of threat (Amir, et al., 1998a; 

Bogels & Mansell, 2004; Green & Phillips, 2004). 

 Furthermore, the study confirmed the prospective association between paranoid 

symptoms and later onset of social phobia , as previously reported in the NEMESIS 

study (Rietdijk, 2009). However, this temporal association is not in line with the order 

proposed in psychological models (Clark & Wells, 1995; Freeman, et al., 2002). Differ-

ences in conceptualisation and assessment may account for this counterintuitive tem-

poral association; whereas paranoid symptoms were measured at the symptomatic 

level based on single experiences, social phobia was assessed at the “disorder” level 

(criteria for DSM-IV diagnosis). This methodological issue may also explain the higher 

rate of paranoid symptoms (15.7%) compared to social phobia (9.4%). When both syn-

dromes were conceptualized at the symptomatic level, the temporal association was in 

the opposite direction: social anxiety cognitions (negative evaluation of self) predicted 

the onset of paranoid symptoms. This is in line with the psychological model of Free-

man (Freeman, et al., 2002), in which paranoid ideations are thought to build upon 

common interpersonal anxieties and worries such as fears of rejection (Freeman, 

Garety, Bebbington, Slater, et al., 2005; Freeman, Garety, Bebbington, Smith, et al., 

2005). The present findings are also in line with previous studies, suggesting that para-

noid symptoms are predicted by negative beliefs about self (Fowler, et al., 2006; Gracie, 

et al., 2007). On the other hand, onset of social phobia was predicted by cognitions 
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about loss of control. These cognitions are often observed in panic disorder, but have 

been linked with social phobia as well (Kristensen, Mortensen, & Mors, 2009). The pre-

diction of social phobia by fear and avoidance of social situations is consistent with the 

psychological model of Clark and Wells, which postulates a major role for safety (avoid-

ance) behaviours in social anxiety (Clark & Wells, 1995).  

Analyses of temperamental correlates showed that paranoid symptoms and social 

phobia shared strong associations with behavioural inhibition compared to individuals 

without paranoid symptoms and/or social phobia. To our knowledge, no previous evi-

dence has been presented of a direct association between behavioural inhibition and 

psychotic disorder. However, psychotic disorders have been associated with neuroti-

cism (Lonnqvist, et al., 2009; Van Os & Jones, 2001; Watson, 2001), an inherited ten-

dency to experience negative emotional states, which has been associated with high 

levels of behavioural inhibition in children (Muris & Dietvorst, 2006). Measurements of 

neuroticism (in adolescence and adulthood) and behavioural inhibition (in childhood) 

likely reflect the same underlying temperamental substrate. The association between 

neuroticism and behavioural inhibition with both anxiety (Bienvenu, et al., 2001) and 

psychotic disorders (Lonnqvist, et al., 2009; Van Os & Jones, 2001) suggests that these 

related temperamental traits are shared vulnerability factors. However, supplemental 

analyses showed that the association with behavioral inhibition was strongest for only 

social phobia as compared to only paranoid symptoms. Furthermore, the temperamen-

tal traits of harm avoidance and novelty seeking differentially impacted on the con-

struct of social phobia and paranoid symptoms, respectively.  

With regard to environmental risk factors, only paranoid symptoms were signifi-

cantly associated with self-reported trauma (Freeman & Fowler, 2009; Gracie, et al., 

2007; Scott, et al., 2007; Shevlin, et al., 2007; van Os, et al., 2005) and cannabis use 

(Arseneault, et al., 2004; van Os, et al., 2005). Direct comparison of the groups with 

only social phobia versus only paranoid symptoms showed no difference in traumatic 

experiences, but there was significantly more cannabis use in the latter group. Contrary 

to previous literature on psychotic disorder (Ellett, et al., 2008; Spauwen, et al., 2004; 

Sundquist, et al., 2004; van Os, et al., 2005), paranoid symptoms did not show a signifi-

cant association with urban environment. However, a Swedish study examining the 

specific construct of paranoid symptoms also found a lower rate of paranoid symptoms 

in urban areas, while the opposite was found for other psychotic disorders (Widerlov, 

Borga, Cullberg, Stefansson, & Lindqvist, 1989). Individuals displaying both conditions 

showed significant associations with both temperamental traits (associated with social 

phobia) and environmental risks (associated with paranoid symptoms). The quantitative 

differences (more risk factors and a greater strength of association compared with each 

syndrome separately) suggest that the combination of the two is a more severe condi-
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tion than the separate syndromes. This seems to be a general trend in comorbidity 

studies in psychiatry (Filho, et al.; Wittchen, Schuster, & Lieb, 2001). An interesting 

finding in this regard was the strong association of the comorbid condition with canna-

bis use, whereas participants presenting only social phobia used significantly less can-

nabis than participants with only paranoid symptoms. Anxiety disorders often precede 

cannabis dependence (Agosti, et al., 2002) and social phobia even appears to serve as a 

unique risk factor for the subsequent onset of cannabis dependence. It has been sug-

gested that individuals with social phobia start experimenting with substances later 

than controls, but progress more rapidly into regular, harmful use and dependence 

(Wittchen & Fehm, 2003). On the other hand, it is widely known that paranoid symp-

toms frequently accompany cannabis intoxication (Keeler, 1967). It is conceivable that 

socially anxious and behaviorally inhibited persons are particularly vulnerable to devel-

op paranoid symptoms when they use cannabis (van Os, Linscott, Myin-Germeys, 

Delespaul, & Krabbendam, 2009). The putative role of behavioral inhibition as a moder-

ator of the environmental/cannabis – association with paranoid symptoms needs to be 

examined in further studies. 

 In conclusion, the present study found evidence for both psychological models 

of paranoid thinking (Freeman, et al., 2002) and social phobia (Clark & Wells, 1995) in a 

general population sample by investigating associations of symptomatic features of 

both conditions, which specifically seem to share cognitions of negative evaluation and 

an inhibited temperament. Avoidance behaviour appears to be important in develop-

ment of social phobia, whereas environmental risks such as cannabis use and traumatic 

experiences may drive paranoid thinking in vulnerable individuals. Additional prospec-

tive research is essential to determine the specificity of temperamental vulnerability of 

behavioral inhibition with respect to development of differential states such as social 

phobia and paranoia. The underlying processes may be best understood in light of a 

dimensional perspective that considers relevant cognitive and emotional changes dur-

ing development. Future studies are also needed to identify environmental factors that 

either enhance or suppress expression of underlying vulnerability. These studies should 

consider the timing of environmental influences. 

Limitations 

First, the association between paranoid symptoms and social phobia was examined in 

the context of a large-scale epidemiological study which was not designed for this pur-

pose. It was thus constrained by the specific psychometric tools and sampling frame. 

Second, some assessment instruments used (RSRI, TPQ) are essentially self-report and 
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therefore may be subject to over-reporting. Third, the DIA-X/M-CIDI was used to meas-

ure clinical relevance of paranoid beliefs, evaluating secondary dysfunction and help-

seeking behaviour; this may have resulted in both under- and overestimation of im-

pairment (Dominguez, et al., 2009). Fourth, there were methodological differences in 

the assessment of paranoid symptoms (symptoms) and social phobia (criteria of DSM-

IV diagnosis). In DSM-IV, paranoid symptoms is not included as a separate entity, but 

part of other DSM-IV ‘diagnoses’, such as delusional disorder. However, the categorical 

approach of DSM-IV would probably cause ‘underdiagnosing’ of paranoid symptoms 

(Dowbiggin, 2000). Moreover, epidemiological research in the field of psychotic disor-

ders has found substantial evidence for an extended psychosis phenotype in the gen-

eral population (van Os, et al., 2009), favouring a dimensional approach of paranoid 

symptoms. Because social anxiety/phobia in the general population probably fits in a 

continuum model as well (Fehm, Beesdo, Jacobi, & Fiedler, 2008; Filho, et al.; Schneier, 

Blanco, Antia, & Liebowitz, 2002; Tillfors, Furmark, Ekselius, & Fredrikson, 2004), di-

mensional measures of social fear, avoidance and related cognitions may be more valid 

in investigating comorbidity with paranoid ideation. To our knowledge, the present 

study is the first to incorporate measures of feared/avoided social situations and relat-

ed cognitions for investigating comorbidity between paranoid symptoms and social 

phobia in greater detail. Fifth, a single measure was used to define each variable. This 

may conflate attributes of single measures with those of the respective constructs they 

assess. Finally, the study had a longitudinal, population based epidemiological perspec-

tive, contrasting with the shorter term, selective, sample-enriching approach in high-

risk and clinical populations (Gilbert, 2005; Huppert & Smith, 2005; Michail & 

Birchwood, 2009). Due to the different perspectives and their respective populations, 

instruments, and outcomes, comparisons should be made with caution.  
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Abstract 

Objectives 

This study aimed at investigating efficacy and tolerability of mirtazapine in generalized 

social anxiety disorder.  

Methods 

60 patients with generalized social anxiety disorder were randomly allocated to receive 

mirtazapine (30-45 mg/day) (N=30) or placebo (N=30) for 12 weeks in a double-blind 

study design. Primary efficacy was assessed by the Liebowitz Social Anxiety Scale (LSAS) 

and response to treatment was defined as a reduction of 40% on the LSAS and an im-

provement on the Clinical Global Impression scale of “much or very much improved”.  

Results 

An intent-to-treat analysis showed no difference between mirtazapine and placebo on 

absolute LSAS scores with a mean decrease of 13.5±16.9 and 11.2±17.8 respectively, 

and on number of responders 13% and 13% respectively. 

Conclusion 

Mirtazapine 30-45 mg/day failed to be effective in generalized social anxiety disorder. 
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Introduction 

Social anxiety disorder (SAD) is a common, but still under-treated psychiatric disorder. 

The core feature of SAD is an excessive fear of being scrutinised or assessed by others. 

SAD is often associated with comorbid conditions such as depression and alcoholism. 

Over the past 25 years, pharmacotherapy and cognitive-behavioural therapy have been 

shown to be efficacious. Currently, serotonin reuptake inhibitors (SSRIs) are first-line 

pharmacological treatment for SAD (Baldwin, et al., 2005). Unfortunately, side effects 

like nausea and sexual dysfunction can complicate their long-term use and approxi-

mately 50% of the patients with SAD do not respond or still have significant residual 

symptoms (Van Ameringen, Mancini, Pipe, & Bennett, 2004). Mirtazapine is an antide-

pressant with a different mode of action; it blocks α2-adrenergic autoreceptors, result-

ing in a stimulation of both noradrenergic and serotonergic pathways (de Boer, 1995). 

In addition, it has antagonistic properties on the 5HT2- and 5HT3-receptors which ex-

plains its different side-effect profile. One open label study in SAD showed favourable 

results for mirtazapine: 5 out of 12 patients were classified as a responder, which was 

defined as a reduction of the Liebowitz Social Anxiety Scale (LSAS), (Liebowitz, 1987) of 

40% and a Clinical Global Improvement score of 1 or 2 (Van Veen, Van Vliet, & Westen-

berg, 2002). Furthermore, a placebo-controlled 10-week study with mirtazapine sug-

gested efficacy in women with SAD (Muehlbacher, et al., 2005). The present monocen-

ter study investigated the efficacy and tolerability of mirtazapine in men and women 

using a double-blind placebo-controlled design.  

Method  

Men and women between 18 and 65 years, with generalized SAD according to the 

DSM-IV and confirmed with the Mini Plus International Neuropsychiatric Interview 

(Sheehan, et al., 1998) were recruited through advertising in newspapers and from the 

outpatient population of the University Medical Centre Utrecht, The Netherlands. A 

subject information form was provided and written informed consent was obtained 

prior to entry in the study, which had been approved by the University of Utrecht Med-

ical Ethical Review committee, the Netherlands. Patients were excluded from the study 

if they had a current comorbid axis I diagnosis according to the DSM-IV classification, in 

case of an actual risk for suicide according to the investigator, pregnancy or instable 

chronic physical conditions as assessed by medical history and physical examination at 

screening. The 17-item Hamilton Depression Rating Scale (HDRS), (Hamilton, 1960) was 

used to screen for comorbid depressive symptoms and patients were excluded if they 
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had score of 15 or more. Psychiatric treatment in the past was assessed by asking if the 

patient ever received standardised treatment such as pharmacotherapy and/or cogni-

tive-behavioural therapy for any psychiatric disorder, resulting in a dichotomous de-

fined outcome of ‘treatment-naïve’ or ‘received psychiatric treatment in the past’. 

Psychotropic medication or any psychotherapeutic interventions in the last month 

preceding or during the trial period were not allowed. 

Subjects were randomly assigned to double-blind treatment with mirtazapine or 

placebo for 12 weeks. A new formulation of mirtazapine was used, an orally disintegrat-

ing tablet (ODT), which was proven to be bio-equivalent to the regular mirtazapine 

tablet (Van den Heuvel, Kleijn, & Peeters, 2001). Patients received an initial dose of 

30mg/day mirtazapine or identical looking and tasting placebo. From day 15 onwards, 

the dose was increased to 45 mg mirtazapine or placebo ODT. Patients were evaluated 

at screening, baseline, week 2, week 4, week 8 and week 12 with the Liebowitz Social 

Anxiety Scale (LSAS), the Fear of Negative Evaluation Scale (FNES), (Watson & Friend, 

1969), the Sheehan Disability Scale (SDS), (Leon, Shear, Portera, & Klerman, 1992) and 

the Clinical Global Impression improvement scale (CGI). Response to treatment was 

defined as a reduction of 40% on the LSAS and an improvement on the CGI as “much or 

very much improved”. Sexual functioning was measured by the Arizona Sexual Experi-

ence Scale (ASEX), (McGahuey, et al., 2000). Patients were weighted at the start and at 

the end of the trial. 

Independent-samples t-tests were conducted to compare the two treatment 

groups at baseline (Age, Age of onset) and at the end of the study (Weight gain, In-

crease in ASEX). A Chi-square test was performed for Gender. Last-observation-carried-

forward (LOCF) efficacy analyses were conducted on all patients who received any dou-

ble-blind medication and from whom at least 1 valid post-baseline efficacy evaluation 

was obtained. Mixed between-within subjects ANOVA’s were performed to assess the 

impact of treatment (mirtazapine or placebo) on the patients’ scores of LSAS, FNES and 

SDS over time.  

Results 

Sixty patients (26 men, 34 women; mean age=38.6, SD=10.5; mean age of onset=13.1, 

SD=6.1) were randomly allocated to receive mirtazapine (N=30) or placebo (N=30). 

Three patients (0.05%) didn’t complete the study; two patients from the mirtazapine 

group dropped out due to side-effects (mainly sedation) and one patient from the pla-

cebo group was lost for continuation, reason unknown. There were no significant dif-

ferences between the two groups in age (mirtazapine: mean=37.8, SD=11.2; placebo: 
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mean=39.5, SD=9.8), gender (mirtazapine: 46.7% men; placebo: 40% men) and age of 

onset (mirtazapine: mean=11.6, SD=5.5; placebo: mean=14.6, SD=6.5). The percentage 

of treatment-naïve patients did not differ significantly between the groups (mirtazap-

ine: 63.3%; placebo: 43,3%, p=.20).  

Furthermore, the groups did not differ in the baseline score on the ASEX (mirtazap-

ine: mean=14.5, SD=3.1; placebo: mean=15.8, SD=4.1, p=.16). Mixed between-within 

ANOVA’s revealed significant effects of time (treatment) on the LSAS (F(1.58)=30.13, 

p<.001), FNES (F(1.58)=20.60, p<.001) and SDS (F(1.58)=39.94, p<.001), with both 

groups (mirtazapine and placebo) showing reductions on all these parameters. The 

main effects comparing the two groups were not significant (LSAS: F(1.58)=1.85, p=.18; 

FNES: F(1.58)=.64, p=.43; SDS: F(1.58)=.90, p=.35), suggesting no difference in the effec-

tiveness of mirtazapine and placebo. LOCF data are presented in table 1. There was no 

difference in the number of responders: there were 4 responders in the mirtazapine 

group and 4 in the placebo group (13%). LOCF analysis of CGI showed no significant 

difference between the mirtazapine (mean= 2.6, SD=.6) and the placebo group 

(mean=2.8, SD=.6; p=.14).  

No unexpected or unusual side effects were reported. There was a significant dif-

ference in weight gain, with a larger increase in the mirtazapine group (mean=2.77kg, 

SD=2.67) compared to the placebo group (mean=-.59, SD=1.48; p=.000). The difference 

in increase in ASEX scores was not significant (mirtazapine: mean=.18, SD=2.21; place-

bo: mean=.03, SD=1.30; p=.14). 

 
 

Table 1. Primary and secondary efficacy variables 

 Baseline Endpoint Mean change 

 mirtazapine placebo mirtazapine placebo mirtazapine placebo 

LSAS       

  Total 68.3 ± 19.0 73.6 ± 16.7 54.8 ± 23.0 62.4 ± 22.1 13.5 ± 16.9 11.2 ± 17.8 

  Fear 37.1 ± 7.9 38.6 ± 7.9 29.8 ± 11.3 33.5 ± 11.3 7.2 ± 8.8 5.1 ± 9.9 

  Avoidance 31.2 ± 11.7 35.0 ± 9.4 25.0 ± 12.3 28.9 ± 11.4 6.3 ± 8.9 6.0 ± 8.5 

FNES 34.4 ± 7.9 34.4 ± 9.2 27.7 ± 9.6 31.1 ± 10.5 6.7 ± 9.2 3.3 ± 7.7 

SDS 18.3 ± 4.2 18.5 ± 4.4 12.5 ± 6.3 14.5 ± 6.2 5.8 ± 5.9 4.0 ± 6.1 

Mean ± SD values of the last-observation-carried-forward data set are presented. Abbreviations: LSAS= 

Liebowitz social anxiety scale, FNES= fear of negative evaluation scale, SDS= Sheehan disability scale. 
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Discussion 

The present study failed to find superior efficacy of mirtazapine compared to placebo in 

the treatment of generalized SAD. This finding contrasts with a recent 10-week study 

with mirtazapine in women with SAD (Muehlbacher, et al., 2005). Reanalysis of our 

data with women only did not show a significant effect on the LSAS in the mirtazapine 

group either (t(32)=-.367, p= .716). Methodological differences might explain these 

contradicting results. First, patients in our study had ‘pure SAD’. Patients with any other 

primary axis I or II diagnosis and patients with depressive symptoms as assessed with 

the HDRS had been excluded. In the study of Muehlbacher, Nickel et al. (2005), there 

was a high rate of comorbidity and though they had excluded patients with a major 

depressive episode, depressive symptoms were not assessed. It is conceivable that 

improvement in depressive or other psychiatric symptoms might have blurred the ef-

fects on social anxiety efficacy measures. Second, although we have used a higher dose 

of mirtazapine (45mg compared to 30mg), it is unlikely that this can explain the differ-

ence in results because mirtazapine was well tolerated in our study and discontinuation 

due to side effects was very low (0.03%). Third, we used an orally disintegrating tablet 

of mirtazapine, which differs from the mirtazapine tablets used by Muehlbacher, Nickel 

et al. (2005). Previous studies have shown however the bio-equivalence of this formula-

tion to the regular mirtazapine tablet (Van den Heuvel, et al., 2001). On the other hand, 

our study was not without limitations. A disadvantage of excluding comorbidity is the 

selection of a less severe subgroup of patients with SAD. In addition, initial severity was 

lower in the mirtazapine group. Albeit not significant, this difference might have pro-

duced a bias, because response to effective medication is mostly seen in the more se-

vere patient. Furthermore, the sample size of our study is small. The failure to detect a 

significant difference in the present study might be due to a type 2 error of having in-

sufficient power.  

Despite these limitations, this is the first randomized placebo-controlled study with 

mirtazapine in male and female patients with ‘pure’ SAD, which failed to show superior 

effectivity of mirtazapine. However, future studies in larger patient groups are warrant-

ed. 
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Abstract 

Objectives 

The aim of the study was to investigate if combination of mirtazapine with paroxetine 

causes a greater therapeutic effect and less sexual side effects than paroxetine mono-

therapy in social anxiety disorder (SAD). 

Methods 

Twenty one patients with generalized SAD, non-responsive to a 12 week trial with 

mirtazapine and 22 patients, non-responsive to placebo received paroxetine (20-40mg) 

in addition to their double-blind treatment with mirtazapine or placebo for another 12 

weeks. The Liebowitz Social Anxiety Scale (LSAS) and the Clinical Global Impression-

Improvement (CGI-I) scale were used to measure efficacy. Sexual functioning was as-

sessed by the Arizona Sexual Experiences Scale (ASEX).  

Results 

Both treatments showed a significant LSAS reduction and their response rates (based 

on LSAS reduction ≥ 40% and CGI-I ≤ 2) were similar (paroxetine and mirtazapine: 

52.4%, paroxetine and placebo: 59.1%). Sexual dysfunction (based on ASEX ≥ 19) was 

found in half of patients treated with paroxetine and placebo, and in 38% of patients 

treated with paroxetine and mirtazapine. 

Conclusion 

The present study did not find support for a greater efficacy of combination pharma-

cotherapy in SAD, however results suggest that combination of paroxetine with 

mirtazapine might cause less sexual dysfunction than treatment with paroxetine alone. 
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Introduction 

Currently, selective serotonin reuptake inhibitors (SSRI’s) and the serotonin noradrena-

lin reuptake inhibitor, venlafaxine are pharmacologically the first-line treatment of 

social anxiety disorder (SAD) (Stein, et al., 2010). Unfortunately, approximately 50% of 

the patients with SAD do not respond or still have significant residual symptoms after 

pharmacological treatment (Van Ameringen, Mancini, Pipe, & Bennett, 2004). Little is 

known about the effect of co-administration of serotonergic drugs in the treatment of 

SAD.  

Mirtazapine is an antidepressant with a different mode of action; it blocks α2-

adrenergic autoreceptors, resulting in a stimulation of both noradrenergic and sero-

tonergic pathways while directly blocking the 5HT2- and 5HT3-receptors (de Boer, 

1995). Basic research suggests that the combination of paroxetine with mirtazapine 

produces a greater activation of the postsynaptic 5-HT1A receptors than either drug 

given alone (Besson, Haddjeri, Blier, & de Montigny, 2000). This enhancement of sero-

tonergic activation by addition of mirtazapine to a SSRI’s might improve the therapeutic 

response. A greater response has been found in a placebo-controlled mirtazapine aug-

mentation study in patients with major depression (Carpenter, Yasmin, & Price, 2002), 

but this has not been investigated in SAD yet. 

Furthermore, mirtazapine has a different side-effect profile compared to the SSRI’s, 

such as paroxetine, in which long-term use is often complicated by sexual dysfunction. 

Mirtazapine appears to have a lower propensity for sexual side effects (Montejo, Llorca, 

Izquierdo, & Rico-Villademoros, 2001; Serretti & Chiesa, 2009), presumably through 

blockade of the 5HT2-receptor. It has been suggested that mirtazapine reduces sexual 

dysfunction induced by SSRI treatment (Gelenberg, et al., 2000; Ozmenler, et al., 2008).  

The first aim of this study was to investigate if the combination of mirtazapine and 

paroxetine enhances the efficacy of pharmacological treatment of SAD. A second goal 

was to assess if there are less sexual side effects in the combination treatment. 

Method  

Participants were recruited from a study with 60 patients with generalized SAD. In this 

previous study (Schutters, Van Megen, Van Veen, Denys, & Westenberg, 2010), patients 

were recruited through advertising in newspapers and from the outpatient population 

of the University Medical Centre Utrecht, The Netherlands. Written informed consent 

was obtained prior to entry in the study, which had been approved by the University of 

Utrecht Medical Ethical Review committee, the Netherlands. Generalized SAD was 



P A R O X E T I N E  A U G M E N T A T I O N  T O  M I R T A Z A P I N E  

125 

diagnosed according to DSM-IV and confirmed with the Mini Plus International Neuro-

psychiatric Interview (Sheehan, et al., 1998). Assessments were conducted by the pri-

mary investigator (medical doctor) who previously received special training in psychiat-

ric interviewing. All participants were interviewed by a qualified psychiatrist before 

entry into the study. Patients were excluded from the study if they had a current 

comorbid axis I diagnosis according to the DSM-IV classification, in case of an actual risk 

for suicide according to the investigator, pregnancy or instable chronic physical condi-

tions as assessed by medical history and physical examination at screening. The 17-item 

Hamilton Depression Rating Scale (HDRS), (Hamilton, 1960) was used to screen for 

comorbid depressive symptoms and patients were excluded if they had score of 15 or 

more. Psychiatric treatment in the past was assessed by asking if the patient ever re-

ceived standardised treatment such as pharmacotherapy and/or cognitive-behavioural 

therapy for any psychiatric disorder, resulting in a dichotomous defined outcome of 

‘treatment-naïve’ or ‘received psychiatric treatment in the past’. A 12 week randomized 

controlled trial (Schutters, et al., 2010) was conducted in which patients received dou-

ble-blind treatment with placebo or mirtazapine, in the formulation of orally disinte-

grating tablets, which was proven to be bio-equivalent to the regular mirtazapine tablet 

(Van den Heuvel, Kleijn, & Peeters, 2001). The percentage of treatment-naïve patients 

did not differ significantly between the groups (mirtazapine: 61.9%; placebo: 45,5%, 

p=.36). After 12 weeks, response to treatment was determined by an a priori defined 

double criterion: a reduction of at least 40% on the Liebowitz Social Anxiety Scale 

(LSAS) (Liebowitz, 1987) and a Clinical Global Impression-Improvement (CGI-I) rating of 

“much improved” (2) or “very much improved” (1) (Bandelow, Baldwin, Dolberg, An-

dersen, & Stein, 2006; Montgomery, et al., 2004). The responders (N=8) continued their 

double-blind treatment. These patients are not included in analyses, because it does 

not contribute to the aim of the present study.  

The present study concerns the non-responders (N= 43) of the randomized con-

trolled trial. Double-blind treatment with mirtazapine or placebo (dose: 45 mg) was 

continued. Patients received immediate-release paroxetine in addition to their double-

blind treatment for another 12 weeks. The dosage of paroxetine was 20 mg at start. 

After 4 weeks, patients on placebo received a fixed dose titration to 40 mg paroxetine. 

The patients on mirtazapine did not receive a dose titration, but in order to ensure the 

blindness, a placebo capsule was added using a double dummy technique. During the 

last week of the trial period, the dose of paroxetine was decreased to 20mg in a fixed 

way in the patients on placebo. Other psychotropic medication or any psychotherapeu-

tic interventions were not allowed during the trial.  

Patients were evaluated at baseline, week 4, week 8 and week 12 with the LSAS 

and at week 4, 8 and 12 with the CGI. Patients were weighted at baseline and at week 
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12. Sexual functioning was assessed by the Arizona Sexual Experiences Scale (ASEX) 

(McGahuey, et al., 2000) at baseline, week 4 and week 12. Sexual dysfunction was de-

fined as a score of at least 19 on the ASEX (Baldwin, Cooper, Huusom, & Hindmarch, 

2006).  

Last-observation-carried-forward (LOCF) efficacy analyses were conducted on all 

patients from whom at least 1 valid post-baseline efficacy evaluation was obtained. 

Response to treatment was determined by two definitions: 1) CGI-I≤ 2 and LSAS reduc-

tion ≥ 40 %., 2) CGI-I≤ 2. Paired samples t-tests were conducted to investigate effects of 

each treatment on LSAS, Weight and ASEX. Percentages of sexual dysfunction were 

computed. 

Efficacy data were compared with three large randomized controlled studies with 

immediate-release paroxetine in SAD (Baldwin, Bobes, Stein, Scharwachter, & Faure, 

1999; Liebowitz, et al., 2002; Stein, et al., 1998). 

Results 

Twenty two patients received paroxetine and placebo (paroxetine group) and 21 pa-

tients received paroxetine and mirtazapine (combination group). The two treatment 

groups were similar with respect to Age, Gender and Age of onset (data are depicted in 

Table 1). Furthermore, mean baseline scores on LSAS (paroxetine group: 67.8 ± 19.7; 

combination group: 62.3 ± 21.3) and ASEX (paroxetine group 16.1 ± 4.6; combination 

group: 15.3 ± 3.4) did not show large differences. One patient from the combination 

group didn’t complete the study due to balance problems.  

At endpoint, there were 13 responders in the paroxetine group (59.1%) and 11 in 

the combination group (52.4%), based on the double criterion of CGI-I ≤ 2 and LSAS 

reduction ≥ 40 %. Response rates based on the less stringent criterion of response (CGI-

I ≤ 2), revealed larger numbers: 17 responders (77.3 %) in the paroxetine group versus 

14 (66.7%) in the combination group. These response rates are similar to those found 

by previous randomized controlled studies with paroxetine in SAD (Baldwin, et al., 

1999; Liebowitz, et al., 2002; Stein, et al., 1998) (data are depicted in table 1). 
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Table 1. Dosing, demographics and efficacy data of the present trials with paroxetine and placebo (paroxe-

tine) and with paroxetine and mirtazapine (combination), and three previous clinical trials with Paroxetine in 

SAD 

 Present study Previous trials 

 Paroxetine Combination 
Stein et al 

1998 

Baldwin et 

al 1999 
Liebowitz et al 2002 

Dose 20–40 20 20–50 20–50 20 40 60 

N 22 21 94 139 97 95 97 

Age, mean (SD), 

years 
39.5 (10.0) 39.1 (11.7) 35.9 34.7 36.2 37.9 36.0 

Gender, % men 50.0 57.1 46.8 46.0 52.6 66.3 57.7 

Age of onset, 

mean (SD), years 
15.1 (7.1) 11.4 (5.9) 14.7 20.0 Not reported 

Response rate,  

% responders 
77.3 66.7 55.0 65.7 57.6 63.6 63.0 

Reduction LSAS, 

mean (SD) 
26.3 (21.3) 17.6 (16.0) 30.5 29.4 31.4 24.5 25.2 

LSAS, Liebowitz Social Anxiety Scale. 

 

 

LOCF analyses showed significant decreases in LSAS scores in both groups (paroxe-

tine group: t(21)= 5.8, p< .001; combination group: t(20)= 5.0; p< .001). The numeric 

decrease in LSAS in the combination group (17.6 ± 16.0) was rather small in comparison 

with LSAS reductions found in the present paroxetine group (26.3 ± 21.3) and in previ-

ous studies with paroxetine in SAD (Baldwin, et al., 1999; Liebowitz, et al., 2002; Stein, 

et al., 1998) (data are depicted in table 1). 

Weight gain was significant in the combination group (mean= 1.6 ± 1.5kg, t(20)= -

4.9, p< .001), not in the paroxetine group (mean= 0.4 ± 1.8kg, t(21)= -1.0, p=.34). There 

was a significant increase in ASEX in the two groups (paroxetine group: mean= 3.2 ± 4.8, 

t(21)= -3.1, p= .005; combination group: mean= 1.7 ± 2.7, t(20)= -2.8, p= .01). The num-

ber of patients with sexual dysfunction (ASEX ≥ 19) doubled in the combination group 

(baseline: 19%, endpoint: 38%), but the percentage of sexual dysfunction was higher 

after treatment with paroxetine alone (baseline: 9%, endpoint: 50%).  
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Discussion 

Both treatments with paroxetine, with or without mirtazapine, substantially improved 

social anxiety scores and showed similar response rates in SAD patients, which were 

conform previous data from three large randomized controlled studies with paroxetine 

in SAD (Baldwin, et al., 1999; Liebowitz, et al., 2002; Stein, et al., 1998). This suggests 

that paroxetine in addition to mirtazapine does not cause a greater clinical improve-

ment in generalized SAD than paroxetine alone. This is in contrast with our hypothesis, 

expecting a greater response of the combination treatment based on the preclinical 

finding of a greater serotonergic activation by the combination of paroxetine with 

mirtazapine than either drug given alone (Besson, et al., 2000) and on the greater re-

sponse of mirtazapine augmentation found in major depression (Carpenter, et al., 

2002). However, a mirtazapine augmentation study in obsessive-compulsive disorder 

also failed to show a greater therapeutic response (Pallanti, Quercioli, & Bruscoli, 

2004). Moreover, the efficacy of mirtazapine in SAD is still a matter of debate: one 

randomized placebo-controlled trial in woman with SAD found evidence for a superior 

efficacy of mirtazapine (Muehlbacher, et al., 2005), whereas this was not confirmed in 

our previous study (Schutters, et al., 2010). A possible explanation might be the lack of 

mirtazapine to induce serotonergic effects, which has previously been suggested, be-

cause sufficient evidence from human research is lacking (Gillman, 2006). It is notewor-

thy that the numeric decrease in LSAS was more in the paroxetine (26.3) than in the 

combination group (17.6). This might be due to the higher dosage of paroxetine in the 

former group. However, previous data comparing paroxetine 20 mg, 40 mg and 60 

mg/day demonstrated that there was no further significant benefit from the higher 

doses (Liebowitz, et al., 2002). 

Furthermore, the present study showed that both treatments with paroxetine 

(with or without mirtazapine) induced substantial sexual side effects, although the 

numerical increase in ASEX was greatest in the treatment with paroxetine alone. Half of 

the patients treated with paroxetine experienced sexual dysfunction, which is in line 

with the prevalence of antidepressant-induced sexual dysfunction found in a recent 

cross-sectional survey in the Netherlands (53.4%) (Williams, Edin, Hogue, Fehnel, & 

Baldwin, 2010). In the treatment with paroxetine in combination with mirtazapine, the 

presence of sexual dysfunction was lower, although still substantial (38%). This rate of 

sexual dysfunction is higher than expected, because previous studies found a higher 

reduction in SSRI-induced sexual dysfunction after switching to or augmentation with 

mirtazapine (58%, approximately 50% respectively) in patients with remitted depres-

sive disorder (Gelenberg, et al., 2000; Ozmenler, et al., 2008). However, in this latter 

study, the improvement of sexual function might have been caused by the mood en-
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hancing effect of mirtazapine (Nutt, 2002). It is conceivable that mirtazapine might be 

less potent in reducing sexual dysfunction in the present study population, in which 

SAD patients with substantial depressive symptoms were excluded. Another explana-

tion might be the use of an assessment scale which is possibly a less sensitive measure 

of sexual function than some other scales (Haberfellner, 2007).  

This study has several methodological limitations. Sample sizes were small and di-

rect comparison of the two treatment groups is not straightforward, because one group 

of patients was previously treated with placebo whereas the other with a potentially 

active drug, mirtazapine. Therefore, the present results could only be compared with 

results from previous studies with these drugs. Another potential limitation of the 

study is that higher response rates may have been found in the combination group 

when a higher dose of paroxetine had been used.  

In conclusion, the present study did not find support for the hypothesis of a greater 

efficacy of pharmacological treatment in SAD when paroxetine is combined with 

mirtazapine. The results suggest that combination treatment with mirtazapine might 

cause less sexual dysfunction. Randomized, double-blind, placebo-controlled trials are 

needed to fully evaluate the benefit for mirtazapine augmentation in enhancing re-

sponse and diminishing sexual side effects of SSRI treatment in these patients.  
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Introduction 

The generalized form of social anxiety disorder is a highly prevalent psychiatric condi-

tion that causes persistent functional impairment (Westenberg, 1998). Although selec-

tive serotonin reuptake inhibitors (SSRIs) have become the first-line treatment for so-

cial anxiety disorder (Blanco, Raza, Schneier, & Liebowitz, 2003) these drugs do not 

always give adequate symptom relief, and side effects like initial increase of anxiety, 

gastrointestinal complaints, and sexual dysfunction can complicate their long-term use.  

Animal models have shown that atypical antipsychotics also possess anxiolytic 

properties (Manzaneque, Brain, & Navarro, 2002; Moore, Rees, Sanger, & Tye, 1994; 

Nowakowska, Chodera, Kus, & Rybakowski, 1999). Recently, clinical reports have con-

firmed this anxiolytic profile (Carson, Kitagawa, & Nemeroff, 2004; Denys, van Megen, 

& Westenberg, 2002; Francobandiera, 2002; Hamner, Deitsch, Brodrick, Ulmer, & 

Lorberbaum, 2003; Petty, et al., 2001; Tollefson, Sanger, Beasley, & Tran, 1998). The 

atypical antipsychotic olanzapine has shown favourable results in a small placebo-

controlled trial in social anxiety disorder patients (Barnett, Kramer, Casat, Connor, & 

Davidson, 2002). 

Quetiapine is an atypical antipsychotic registered for use in schizophrenia with a 

low propensity for extrapyramidal and endocrine side effects (Nemeroff, Kinkead, & 

Goldstein, 2002). The objective of this study was to investigate the efficacy and tolera-

bility of quetiapine, as monotherapy, in generalized social anxiety disorder patients. 

Method 

Thirteen patients with primary social anxiety disorder, generalized type (according to 

the DSM-IV and confirmed by the Mini-International Neuropsychiatric Interview; 

(Sheehan, et al., 1998), who presented at the anxiety clinic at University Medical Center 

Utrecht, the Netherlands, were included in a 12-week open-label study. None of the 

patients had another current primary Axis I disorder or a primary personality disorder, 

with the exception of avoidant personality disorder. Eleven patients were drugnaive, 

and 2 were nonresponders to an adequate treatment with paroxetine. The Medical 

Ethical Review Committee of the University Medical Center (Utrecht, the Netherlands) 

approved the study. Data were collected from January to July 2004. Written informed 

consent was obtained from patients prior to inclusion. Quetiapine was orally adminis-

tered at flexible doses (150–300 mg/day). No other psychotropic medication was al-

lowed during the study. Subjects were assessed at baseline and weeks 1, 3, 5, 8, and 12.  
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The primary outcome parameters were the Liebowitz Social Anxiety Scale (LSAS) 

(Liebowitz, 1987) and the number of responders. Responders were defined as those 

who had a score of ≤2 (much or very much improved) on the Clinical Global Impres-

sions-Improvement scale (Guy, 1976). Other outcome scales were the Brief Social Pho-

bia Scale (Davidson, et al., 1991), the Social Phobia Inventory (Connor, et al., 2000), the 

Fear of Negative Evaluation Scale (Watson & Friend, 1969), the Hamilton Anxiety Rating 

Scale for Anxiety (Hamilton, 1959) and the Sheehan Disability Scale (Sheehan, 1983). 

Vital signs (blood pressure, heart rate, and body weight) were measured at each visit, 

and plasma drug levels were assayed in weeks 8 and 12.  

 

 

Table 1. Primary and secondary outcome variables: Mean (SD) values and LOCF analysis  

  Baseline Endpoint t P * 

LSAS     

 Total 76.77 ± 10.25 48.61 ± 21.07 4.79 0.0001 

 Fear 42.62 ± 5.08 28.08 ± 11.86 4.56 0.001 

 Avoidance 34.15 ± 7.56 20.54 ± 9.61 4.40 0.001 

BSPS     

 Total 42.69 ± 7.17 23.77 ± 14.20 5.02 0.0001 

 Fear 18.46 ± 3.41 11.15 ± 6.36 3.96 0.002 

 Avoidance 17.00 ± 3.42 9.62 ± 6.27 4.48 0.001 

 Physical 7.23 ± 2.77 3.00 ± 2.55 5.69 0.0001 

SPIN 42.23 ± 5.59 22.85 ± 13.18 5.22 0.0001 

SDS     

 Work 7.46 ± 1.71 3.69 ± 2.56 4.95 0.0001 

 Social 8.23 ± 1.17 4.54 ± 2.60 5.13 0.0001 

 Family 4.77 ± 3.11 2.54 ± 2.63 2.34 0.038 

HAS 12.90 ± 4.07 2.20 ± 1.93 10.53 0.0001 

CGI-I - 2.15 ± 1.07 - - 

Dose, mg/day - 250.00 ± 54.01 - - 

Weight, kg 82.40 ± 14.70 84.30 ± 15.00 2.51 0.028 

Plasma drug level, ng/ml - 104.46 ± 136.8 - - 

* Student t-test (paired) using LOCF data. Analysis of HAS was based on completer data set. 
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Results 

The mean ± SD age of the patients (8 women and 5 men) was 33.2±8.6 years. Ten pa-

tients (77%) completed the trial. Three patients discontinued prematurely due to ad-

verse events (mainly sedation); 1 patient discontinued at week 8, and 2 patients 

dropped out after 1 week of treatment. Nine patients (69% of the last-observation-

carried-forward sample) were considered responders. The only nonresponder who 

completed the trial appeared to be noncompliant (based on plasma drug level assays). 

This patient had previously also failed to respond to paroxetine. The baseline-to-

endpoint scores dropped significantly for all outcome measures (Table 1). The total 

LSAS score decreased with by 36.7%. The difference from baseline was significant as of 

week 3. The mean ± SD dose of quetiapine at endpoint was 250 ± 54 mg. Quetiapine 

was generally well tolerated. The most common adverse events were sedation, dry 

mouth, and dizziness. The mean plasma drug level at endpoint was 104 ± 137 ng/mL.  

Conclusion 

The response rate in this open-label study compares favourably with the results report-

ed previously for SSRIs (Stein, Fyer, Davidson, Pollack, & Wiita, 1999; Stein, et al., 1998; 

Van Ameringen, et al., 2001) and olanzapine (Barnett, et al., 2002).  

In conclusion, this study provides preliminary evidence for the efficacy of quetiap-

ine in generalized social anxiety disorder. Currently, SSRIs are first-line treatment for 

patients with social anxiety disorder, but quetiapine might have a prospective role in 

social anxiety disorder patients who fail to respond to an adequate SSRI treatment. 

Larger controlled studies are warranted to better define the potential role of atypical 

antipsychotics in the treatment of generalized social anxiety disorder.  
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The research reported in the present thesis examined SAD from different perspectives 

with two main aims. Part I aimed at enhancing our understanding of SAD by exploring 

threat processing in this condition by means of different methodological tools, such as 

a CO2-challenge, an emotion recognition task and epidemiological research. The aim of 

Part II was to investigate new drug treatments to improve the pharmacological treat-

ment of SAD. 

Part I. Threat processing in Social Anxiety Disorder 

In chapter three, we investigated 35% CO2-sensitivity in SAD patients to evaluate if 

hypersensitivity to physiological threatening stimuli is involved. 35% CO2 challenges 

have repeatedly shown to induce panic attacks in patients with panic disorder. SAD 

patients often experience panic-like symptoms, such as sweating, palpitations or even 

panic attacks and therefore, they also may be hypersensitive to CO2. First, a 35% CO2-

experiment including 16 SAD patients, 16 normal controls and 16 patients with panic 

disorder was performed. Second, a meta-analysis of the results of our experiment and 

previous 35% CO2-response data was conducted. Our results showed that SAD patients 

do not share an exaggerated 35% CO2-sensitivity with panic disorder patients, although 

they may be more sensitive than normal controls. These data imply that the pathophys-

iology of SAD differs from panic disorder and suggest that hypersensitivity to threaten-

ing psychological cues is not specifically linked to SAD. 

Chapter four aimed at examining sensitivity to psychologically threatening cues, us-

ing a facial recognition task in which 24 SAD patients and 26 normal controls were 

asked to label the emotion depicted by the faces. We found a reduced recognition of 

threatening faces in SAD, which may be explained by avoidance of processing of threat. 

This study suggests that SAD patients display a deviant processing of threatening infor-

mation. 

Chapter five represents a large general population study, exploring pathways of 

comorbidity of SAD and paranoid symptoms, which are both characterized by fear of 

social threat. The study revealed that the high co-occurrence of these syndromes is not 

merely an overlap in symptomatology and that social anxiety cognitions predict onset 

of paranoid symptoms. Behavioural inhibition is a shared temperamental vulnerability, 

while trauma and cannabis use appear to be more specifically linked to the pathogene-

sis of paranoid symptoms. The data suggest that in a natural environment, an inhibited 

temperament is an important risk factor for development of symptoms related to fear 

of social threat, such as social anxiety symptoms or even paranoia in case of victimiza-

tion and cannabis use. 
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The studies of part I all suggest that processing of threat may be deviant in SAD. Never-

theless, integration of the results is difficult since the studies used different methodol-

ogies. Therefore, each study will be discussed particularly. 

Our study of physiological threat processing in SAD, using CO2-inhalation as a pos-

sible sign of suffocation, is in line with other chemical challenges such as pentagastrin 

and caffeine, suggesting that SAD patients generally are less sensitive than panic disor-

der patients and slightly more than healthy controls (Coupland, 2001). Chemical chal-

lenges predominantly seem to mimic panic attacks, and some studies in SAD patients 

even reported that the sensations provoked by the challenge were different from their 

naturally occurring social anxiety (Caldirola, Perna, Arancio, Bertani, & Bellodi, 1997; 

Liebowitz, et al., 1985). Accordingly, the 35% CO2 challenge appears to be a valid model 

for panic (Esquivel, Schruers, & Griez, 2008), but not for SAD. We suggest that future 

chemical challenges assess social anxiety symptoms specifically and may include a psy-

chological provocation of social fear, such as a speech task or an autobiographic script. 

Our emotion recognition study adds to the concept of deviant processing of  

social threat in SAD. The deviant processing of threatening facial cues seems to have a 

neurobiological basis, since neuroimaging studies have repeatedly shown increased 

neural responses to threatening faces in SAD (Amir, et al., 2005; Phan, Fitzgerald, Na-

than, & Tancer, 2006; Stein, Goldin, Sareen, Zorrilla, & Brown, 2002). Future projects 

are warranted to further explore neurobiological underpinnings of deviant processing 

of social/psychological threat in SAD patients. Pharmacological challenges in combina-

tion with exposure to threat may help in elucidating underlying biological abnormali-

ties. Research into effects of treatment on biases in threat processing in SAD patients 

may clarify if these biases are state or trait phenomena, and in addition may clarify if 

psychological and pharmacological treatments have similar effects on processing of 

threatening information. With regard to the emotion recognition task specifically, we 

suggest that future studies use a time restriction in their task, as there is now growing 

evidence for a bimodal pattern in attentional processes in SAD, in which hypervigilance 

for social cues at the start of exposure (Gamble & Rapee, 2010; Heuer, Lange, Isaac, 

Rinck, & Becker, 2010; Streit, et al., 2003), is followed by active avoidance of this infor-

mation (Garner, Mogg, & Bradley, 2006). 

Whereas the first two studies examined threat processing of SAD patients in an ex-

perimental setting, the third study investigated occurrence of symptoms related to 

processing of social threat in a natural environment. In this perspective, the strong 

association between social anxiety and paranoid symptoms, which in turn were both 

associated with inhibited temperament, might indicate that problems in dealing with 

social threat may have an inborn basis. Environmental influences such as traumatic 

experiences and cannabis use rather seem to predispose the development of the para-
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noid phenotype. Since SAD may be related to more subtle environmental factors, re-

search on the impact of daily social experiences on social anxiety and SAD may help in 

understanding the role of environment in the development and maintenance of the 

condition. Social defeat, a concept which is currently investigated in the field of psycho-

sis research, may play a mediating role in the association between social anxiety and 

paranoia; this warrants further investigation. Apart from its theoretical significance, the 

epidemiological study may have clinical implications, as the results, if confirmed in 

clinical populations, call for development of adapted psycho-education and treatment 

strategies for individuals with social anxiety cognitions, who are at risk for later para-

noia. 

Part II. Pharmacological treatment of Social Anxiety Disorder 

Chapter six describes a randomised, double-blind, placebo-controlled trial with 

mirtazapine in generalized SAD. There were no significant differences between 

mirtazapine and placebo with regard to response or responder rates. We found a mean 

decrease on the Liebowitz Social Anxiety Scale (LSAS) of 13.5 ± 16.9 in the mirtazapine 

group and 11.2 ± 17.8 in the placebo group. The responder rate (based on LSAS reduc-

tion ≥ 40% and Clinical Global Impression of Improvement of ‘much’ or ‘very much’ 

improved) was 13% in both groups. The results of this study suggest that mirtazapine is 

well tolerated, but not effective for treatment of SAD.  

The aim of Chapter seven was to investigate if combination of mirtazapine with 

paroxetine causes a greater therapeutic effect and less sexual side effects than paroxe-

tine monotherapy in SAD. Both treatments showed a significant LSAS reduction and 

their response rates were similar (paroxetine and mirtazapine: 52.4%, paroxetine and 

placebo: 59.1%). Sexual dysfunction (based on Arizona Sexual Experience Scale ≥ 19) 

was found in half of patients treated with paroxetine and placebo, and in 38% of pa-

tients treated with paroxetine and mirtazapine. These results indicate that mirtazapine 

does not enhance therapeutic efficacy of paroxetine in SAD, but may have beneficial 

effects on sexual dysfunction.  

Chapter eight represents a pilot study with quetiapine in generalized SAD. There 

was a substantial decrease in LSAS, and 69% of the last-observation-carried-forward 

sample was considered responders with a mean dose of 250 mg quetiapine. This open 

pilot study suggests that quetiapine may be effective in SAD and warrants further pla-

cebo-controlled studies with this agent.  
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The studies presented in part II suggest that mirtazapine is not a potent drug in the 

treatment of SAD, neither as monotherapy, nor as enhancer of SSRI treatment, whereas 

a low dosage of quetiapine seems to improve SAD symptoms substantially. These stud-

ies have added knowledge about pharmacological treatment of SAD.  

In clinical practice, mirtazapine should not be considered as treatment of choice for 

SAD without comorbidity. On the other hand, mirtazapine seems to diminish sexual 

dysfunction, therefore it may be used as an add-on for SSRI-treatment with disturbing 

sexual side effects. Quetiapine and other atypical antipsychotics may be an effective 

alternative for treatment of SAD and merit further investigation as monotherapy, but 

also as augmentation therapy in addition to SSRI’s. In a theoretical sense, responses to 

pharmacological agents may help in clarifying which neurotransmitter systems are 

involved in SAD. With regard to mirtazapine, it was hypothesized that this agent would 

be effective in SAD, due to its antagonistic effects on the 5HT2-receptor and/or indirect 

stimulation of serotonergic neurotransmission. However, mirtazapine was not effective 

in our study and nefazodone, a 5HT2-receptor antagonist also failed to show efficacy in 

SAD (Van Ameringen, et al., 2007). Therefore, we postulate that not 5HT2-antagonism, 

but increase in serotonergic neurotransmission is most important for the treatment of 

SAD. Furthermore, the dual acting potency of mirtazapine has been argued recently 

due to the absence of demonstrable serotonergic effects in humans (Gillman, 2006). 

Quetiapine works on serotonergic, dopaminergic, noradrenergic, and histaminergic 

receptors, thus all of these systems and their interactions may be involved in the 

treatment of SAD as well.  

A number of unanswered questions regarding pharmacological treatment of SAD 

merit further consideration and research. It is not known which symptoms improve 

with pharmacotherapy, what is the optimal duration of treatment to prevent relapse 

and what is the best management strategy in case of comorbidity. Long-term studies 

with SAD patients with and without comorbid disorders are definitely needed. The 

neurobiological underpinnings of the efficacy of current drug treatments are not clear. 

We suggest that future pharmacological treatment and challenge studies investigate 

the relation between the agent’s mechanism of action and the three symptom domains 

in SAD specifically, namely physiological, cognitive and behavioural symptoms. For 

instance, it is possible that noradrenergic dysfunction is involved in physiological symp-

toms of social anxiety, whereas dopaminergic disturbances may mainly underlie cogni-

tive symptoms (Remy & Samson, 2003; Savitz, Solms, & Ramesar, 2006). Further eluci-

dation of the neurobiological underpinnings of different social anxiety symptoms may 

guide the development of better drug treatments for SAD. 
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De Sociale Angststoornis (SAD) is een vaak voorkomende, invaliderende psychiatrische 

aandoening die gekenmerkt wordt door een extreme angst voor een negatieve beoor-

deling door anderen. SAD gaat vaak gepaard met andere aandoeningen zoals depres-

sies en alcoholisme. Het is aangetoond dat verscheidene neurobiologische, psycholo-

gische en sociale factoren een rol spelen bij SAD, maar de precieze etiologie en patho-

genese van deze aandoening zijn nog niet bekend. SAD kan behandeld worden met 

farmacotherapie en/of psychotherapie, maar wordt nog vaak onderbehandeld (hoofd-

stuk één).  

In deze thesis wordt SAD onderzocht vanuit verschillende perspectieven. In hoofd-

stuk twee wordt een algemeen overzicht van de studies gepresenteerd. Deel I van deze 

thesis doelt op het verrijken van ons begrip van SAD door de verwerking van bedreiging 

te onderzoeken in deze stoornis met behulp van verschillende methodes, zoals een 

CO2-experiment, een emotie herkenningstaak en een epidemiologisch onderzoek. Het 

doel van Deel II is om nieuwe medicatie te testen om de farmacologische behandeling 

van SAD te verbeteren. 

Deel I. Verwerking van Bedreiging in de Sociale Angststoornis 

Angst voor bepaalde potentieel gevaarlijke stimuli, zoals pijn is normaal en kan bijdra-

gen aan de overlevingskans van de mens en/of aan het succes van een persoon. Als er 

echter sprake is van een extreme gevoeligheid voor potentieel bedreigende, maar alle-

daags voorkomende stimuli kan dit problematisch zijn in iemands leven en kan er een 

angststoornis ontstaan. Bij experimenteel onderzoek naar de verwerking van bedrei-

ging kunnen zowel fysiologische als psychologische stimuli gebruikt worden.  

In hoofdstuk drie hebben we de 35% CO2-gevoeligheid van SAD patiënten onder-

zocht om na te gaan of er sprake is van een overgevoeligheid voor fysiologisch bedrei-

gende stimuli. De inhalatie van een hoge concentratie CO2 triggert waarschijnlijk een 

alarm centrum in de hersenen, omdat het een mogelijk teken van verstikking kan zijn. 

35% CO2 experimenten hebben herhaaldelijk getoond dat patiënten met een paniek-

stoornis overgevoelig zijn en paniekaanvallen krijgen bij het inhaleren van 35% CO2. 

SAD patiënten hebben vaak ook paniekachtige symptomen, zoals zweten, hartkloppin-

gen of zelfs paniekaanvallen en daarom zou het kunnen dat zij ook overgevoelig zijn 

voor CO2. Ten eerste werd er een 35% CO2-experiment uitgevoerd, waaraan 16 patiën-

ten met SAD, 16 gezonde controles en 16 patiënten met een paniekstoornis deelna-

men. Ten tweede werd er een meta-analyse gedaan met de resultaten van ons experi-

ment in combinatie met data van andere 35% CO2-experimenten waaraan SAD patiën-

ten deelnamen. Onze resultaten tonen dat SAD patiënten niet dezelfde overgevoelig-
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heid voor 35% CO2 hebben als patiënten met een paniekstoornis, maar ze zijn mogelijk 

wel sensitiever dan gezonde controles. Deze data veronderstellen dat de pathofysiolo-

gie van SAD verschilt met die van de paniekstoornis en dat een overgevoeligheid voor 

bedreigende fysiologische prikkels mogelijk niet op de voorgrond staat bij SAD. 

Hoofdstuk vier doelde op het onderzoeken van de gevoeligheid voor bedreigende 

psychologische stimuli. 24 SAD patiënten en 26 gezonde controles voerden een emotie 

herkenningstaak uit, waarbij ze de emotie moesten noemen die uitgebeeld werd door 

het gepresenteerde gezicht. De patiënten met SAD hadden meer moeite met het her-

kennen van bedreigende (boos en walgend kijkende) gezichten. Dit kan mogelijk ver-

klaard worden door vermijding van het verwerken van bedreigende informatie. 

Hoofdstuk vijf beschrijft een grote epidemiologische studie in de algemene popula-

tie. Zowel personen met SAD als die met paranoïde symptomen zijn bang voor sociale 

bedreigingen, maar de inhoud van hun angst is verschillend: terwijl degenen met SAD 

bang zijn voor een negatieve beoordeling, zijn paranoïde personen bang voor beschadi-

ging door anderen. Onze epidemiologische studie toont dat typische sociale angstge-

dachten (zoals denken dat anderen je beoordelen) het ontstaan van paranoïde gedach-

ten vooraf gaan. Beide syndromen zijn geassocieerd met gedragsmatige geremdheid, 

terwijl traumatische ervaringen en cannabis gebruik enkel gelinkt zijn met paranoïde 

symptomen. Deze data suggereren dat een geremd temperament een risico factor is 

voor de ontwikkeling van symptomen gerelateerd aan angst voor sociale bedreiging, 

zoals sociale angst symptomen en zelfs paranoia in geval van traumatisering en canna-

bis gebruik. 

 

De studies van deel I suggereren allen dat er sprake is van een afwijkende verwerking 

van bedreiging in SAD. Integratie van de resultaten is echter lastig aangezien er verschil-

lende methodes werden gebruikt. Daarom zal iedere studie apart besproken worden. 

Onze studie over de verwerking van fysiologische bedreiging (CO2-inhalatie) in SAD 

is in overeenstemming met andere chemische experimenten, zoals pentagastrine en 

cafeïne infusie, waarbij over het algemeen gevonden wordt dat SAD patiënten minder 

gevoelig zijn dan patiënten met een paniekstoornis maar enigszins meer dan gezonde 

controles (Coupland, 2001). Bij deze chemische experimenten worden echter voorna-

melijk paniekaanvallen opgewekt, en sommige studies met SAD patiënten hebben ge-

rapporteerd dat de ervaringen uitgelokt door het experiment anders waren dan hun 

natuurlijk voorkomende sociale angst (Caldirola, Perna, Arancio, Bertani, & Bellodi, 

1997; Liebowitz, et al., 1985). Daarom lijkt het erop dat de 35% CO2 challenge voorna-

melijk een goed model is voor paniek (Esquivel, Schruers, & Griez, 2008). Tot nu toe is 

er nog geen valide fysiologisch experimenteel model voor sociale angst of SAD. We 

stellen voor dat toekomstige chemische studies specifieke meetinstrumenten voor 
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sociale angst gebruiken en een psychologische provocatie toepassen door bijvoorbeeld 

een spreektaak of een autobiografisch script. 

Onze emotie herkennings studie draagt bij aan het concept van een afwijkende 

verwerking van sociale bedreiging in SAD. Deze afwijkende informatie verwerking lijkt 

bovendien een neurobiologische basis te hebben, want hersenscans hebben herhaalde-

lijk aangetoond dat patiënten met SAD een verhoogde neurale respons hebben bij het 

bekijken van bedreigende gezichten (Amir, et al., 2005; Phan, Fitzgerald, Nathan, & 

Tancer, 2006; Stein, Goldin, Sareen, Zorrilla, & Brown, 2002). Toekomstige studies zijn 

nodig om de neurobiologische basis van de afwijkende verwerking van socia-

le/psychologische bedreiging in SAD verder te onderzoeken. Farmacologische experi-

menten in combinatie met exposure aan bedreiging kunnen bijdragen aan het verhel-

deren van de onderliggende biologische abnormaliteiten. Onderzoek naar het effect 

van behandeling op afwijkingen in informatie verwerking in SAD patiënten kan verdui-

delijken of deze afwijkingen veranderlijke fenomenen zijn. Bovendien dient onderzocht 

te worden of psychologische en farmacologische behandelingen hetzelfde effect heb-

ben op de verwerking van bedreigende informatie. Wat betreft de emotie herkennings-

taak, stellen we voor dat toekomstige studies een tijdsrestrictie gebruiken, want er zijn 

nu steeds meer studies die aantonen dat er een bimodaal patroon is in aandachtspro-

cessen bij SAD, waarbij een initiële verhoogde alertheid voor sociale prikkels (Gamble & 

Rapee, 2010; Heuer, Lange, Isaac, Rinck, & Becker, 2010; Streit, et al., 2003), gevolgd 

wordt door vermijding van deze stimuli (Garner, Mogg, & Bradley, 2006). 

Terwijl de eerste twee studies de verwerking van bedreiging bij SAD onderzochten 

in een experimentele setting, exploreert de derde studie symptomen gerelateerd aan 

het verwerken van sociale bedreiging in een natuurlijke omgeving. De sterke associatie 

tussen sociale angst en paranoïde symptomen en hun sterke link met een geremd tem-

perament zou eventueel kunnen duiden op een aangeboren basis van problemen met 

het omgaan met sociale bedreiging. Omgevingsfactoren zoals traumatische ervaringen 

en cannabis lijken bovendien bij te dragen aan de ontwikkeling van paranoïde sympto-

men. Omdat SAD mogelijk gerelateerd is aan meer subtiele omgevingsfactoren, kan 

onderzoek naar de invloed van dagelijkse sociale ervaringen op sociale angst en SAD 

bijdragen aan het beter begrijpen van de rol van de omgeving op de ontwikkeling en de 

instandhouding van deze aandoening. Het concept “social defeat”, gedefinieerd als de 

chronische ervaring van een onderdanige positie of een ‘outsider’ status, wordt heden-

daags uitgebreid onderzocht in het kader van psychose, en speelt mogelijk een medi-

erende rol in the associatie tussen sociale angst en paranoia; deze hypothese vraagt om 

verder onderzoek. Naast dit theoretisch belang heeft de epidemiologische studie moge-

lijk ook klinische implicaties, omdat de resultaten als ze bevestigd worden in klinische 

studies, pleiten voor het ontwikkelen van aangepaste psycho-educatie en behandel-
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strategieën voor personen met sociale angstgedachten in verband met een verhoogd 

risico op paranoïde symptomen. 

Deel II.  Farmacologische behandeling van de Sociale Angststoornis 

SAD kan farmacologisch behandeld worden met ‘selective serotonin reuptake inhibi-

tors’ (SSRI’s) zoals paroxetine, maar deze medicijnen zijn niet altijd effectief en ze kun-

nen vervelende bijwerkingen veroorzaken. Mirtazapine en quetiapine zijn medicijnen 

met een ander werkingsmechanisme, waardoor ze minder kans geven op bepaalde 

bijwerkingen zoals seksuele dysfunctie en mogelijk ook werkzaam zijn bij SAD. 

Hoofdstuk zes beschrijft een gerandomiseerde, dubbel-blinde, placebo-

gecontroleerde studie met mirtazapine bij 60 patiënten met de gegeneraliseerde vorm 

van SAD. Er waren geen significante verschillen tussen mirtazapine en placebo wat 

betreft de effectiviteit. We vonden een gemiddelde daling op de Liebowitz Sociale 

Angst Schaal (LSAS) van 13.5 ± 16.9 in de mirtazapine groep en 11.2 ± 17.8 in de place-

bo groep. Het percentage responders (gebaseerd op een LSAS afname ≥ 40% en een 

goede of zeer goede globale klinische verbetering) was 13% in beide groepen. De resul-

taten van deze studie suggereren dat mirtazapine goed getolereerd wordt, maar niet 

effectief is voor behandeling van SAD. 

Het doel van Hoofdstuk zeven was om te onderzoeken of de combinatie van mir-

tazapine en paroxetine een groter therapeutisch effect en minder seksuele bijwerkin-

gen veroorzaakt dan paroxetine monotherapie in de gegeneraliseerde SAD. Beide be-

handelingen tonen een significante LSAS afname en een vergelijkbaar aantal respon-

ders (paroxetine and mirtazapine: 52.4%, paroxetine and placebo: 59.1%). Seksuele 

dysfunctie (gebaseerd op een score ≥ 19 op de Arizona Seksuele Ervaringen Schaal) was 

aanwezig bij 50% van de patiënten behandeld met paroxetine en placebo, en bij 38% 

van de patiënten behandeld met paroxetine en mirtazapine. Deze resultaten tonen aan 

dat mirtazapine de therapeutische effectiviteit van paroxetine in SAD waarschijnlijk niet 

vergroot, maar mogelijk wel gunstige effecten heeft op seksuele dysfunctie.  

In Hoofdstuk acht wordt een open pilot studie met quetiapine bij 13 patiënten met 

de gegeneraliseerde vorm van SAD gepresenteerd. Er was een substantiële afname van 

de LSAS, en 69% van de totale groep kan beschouwd worden als responders (gemiddel-

de dosis van quetiapine: 250 mg). Deze pilot studie suggereert dat quetiapine mogelijk 

effectief is voor SAD en vraagt om verder placebo-gecontroleerd onderzoek met dit 

medicijn.  
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De studies gepresenteerd in deel II tonen aan dat mirtazapine geen krachtig medi-

cijn is voor de behandeling van SAD, noch als monotherapie, noch als versterker van 

een SSRI behandeling, terwijl een lage dosering van quetiapine SAD symptomen sub-

stantieel lijkt te verbeteren. In de praktijk zou mirtazapine daarom niet beschouwd 

moeten worden als eerste keuze behandeling voor SAD zonder comorbiditeit. Van de 

andere kant lijkt mirtazapine wel seksuele dysfunctie te verminderen en kan daarom 

mogelijk toegepast worden als een toevoeging bij SSRI-behandeling wanneer er sprake 

is van verstorende seksuele bijwerkingen. Quetiapine en andere atypische antipsycho-

tica vormen mogelijk een alternatief voor SSRI’s in de behandeling van SAD en verdie-

nen verder onderzoek als monotherapie, maar ook als bijkomende behandeling bij 

SSRI’s.  

Theoretisch gezien kan de respons op farmacologische middelen aanwijzingen ge-

ven over welke neurotransmitter systemen betrokken zijn bij SAD. Wat betreft mirtaza-

pine hadden we de hypothese dat dit middel effectief zou zijn in SAD door de antago-

nerende effecten op de 5HT2-receptor en/of door indirecte stimulatie van de seroto-

nerge neurotransmissie. Echter, mirtazapine was niet effectief in onze studie en ook 

nefazodone, een 5HT2-receptor antagonist faalde in een effectiviteitsstudie in SAD (Van 

Ameringen, et al., 2007). Daarom veronderstellen we dat niet 5HT2-antagonisme, maar 

een toename van serotonerge neurotransmissie het belangrijkst is in de farmacolo-

gische behandeling van SAD. Bovendien werd het duale werkingsmechanisme van mir-

tazapine recentelijk bekritiseerd omdat humane studies nooit evidente serotonerge 

effecten van mirtazapine hebben aangetoond (Gillman, 2006). Quetiapine bindt op 

serotonerge, dopaminerge, noradrenerge, en histaminerge receptoren, en al deze sys-

temen en hun interacties zouden theoretisch een rol kunnen spelen bij de behandeling 

van SAD.  

Een aantal onbeantwoorde vragen betreffende de farmacologische behandeling 

van SAD verdienen verder onderzoek. Zo is het niet bekend welke symptomen verbete-

ren bij farmacotherapie, wat de optimale duur van behandeling is om een terugval te 

voorkomen en wat de beste behandelstrategie is in geval van comorbiditeit. Gecontro-

leerde lange-termijn studies met SAD patiënten met en zonder comorbide stoornissen 

zijn zeker nodig. Bovendien zijn de neurobiologische mechanismen van farmacologische 

effectiviteit in SAD niet duidelijk. Daarom stellen we voor dat toekomstige farmacolo-

gische behandel en experimentele studies de relatie onderzoeken tussen het wer-

kingsmechanisme van een middel en de drie symptoom domeinen van SAD, namelijk 

fysiologische, cognitieve en gedragsmatige symptomen. Het is bijvoorbeeld mogelijk 

dat noradrenerge dysfunctie meer betrokken is bij fysiologische symptomen van sociale 

angst, terwijl dopaminerge afwijkingen voornamelijk een rol spelen bij cognitieve symp-

tomen (Remy & Samson, 2003; Savitz, Solms, & Ramesar, 2006). Verdere verheldering 
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van de neurobiologische basis van verschillende sociale angstsymptomen kan bijdragen 

aan de ontwikkeling van betere medicijnen voor de behandeling van SAD. 

  



S A M E N V A T T I N G  E N  D I S C U S S I E  

157 

Referenties 

Amir, N., Klumpp, H., Elias, J., Bedwell, J. S., Yanasak, N., & Miller, L. S. (2005). Increased 

activation of the anterior cingulate cortex during processing of disgust faces in 

individuals with social phobia. Biol Psychiatry, 57(9), 975-981. 

Caldirola, D., Perna, G., Arancio, C., Bertani, A., & Bellodi, L. (1997). The 35% CO2 

challenge test in patients with social phobia. Psychiatry Res, 71(1), 41-48. 

Coupland, N. J. (2001). Social phobia: etiology, neurobiology, and treatment. J Clin 

Psychiatry, 62 Suppl 1, 25-35. 

Esquivel, G., Schruers, K., & Griez, E. (2008). Experimental models: panic and fear. In R. 

J. Blanchard, D. C. Blanchard, G. Griebel & D. J. Nutt (Eds.), Handbook of 

Anxiety and Fear. Amsterdam: Elsevier B.V. 

Gamble, A. L., & Rapee, R. M. (2010). The time-course of attention to emotional faces in 

social phobia. J Behav Ther Exp Psychiatry, 41(1), 39-44. 

Garner, M., Mogg, K., & Bradley, B. P. (2006). Orienting and maintenance of gaze to 

facial expressions in social anxiety. J Abnorm Psychol, 115(4), 760-770. 

Gillman, P. K. (2006). A systematic review of the serotonergic effects of mirtazapine in 

humans: implications for its dual action status. Hum Psychopharmacol, 21(2), 

117-125. 

Heuer, K., Lange, W. G., Isaac, L., Rinck, M., & Becker, E. S. (2010). Morphed emotional 

faces: emotion detection and misinterpretation in social anxiety. J Behav Ther 

Exp Psychiatry, 41(4), 418-425. 

Liebowitz, M. R., Fyer, A. J., Gorman, J. M., Dillon, D., Davies, S., Stein, J. M., et al. 

(1985). Specificity of lactate infusions in social phobia versus panic disorders. 

Am J Psychiatry, 142(8), 947-950. 

Phan, K. L., Fitzgerald, D. A., Nathan, P. J., & Tancer, M. E. (2006). Association between 

amygdala hyperactivity to harsh faces and severity of social anxiety in 

generalized social phobia. Biol Psychiatry, 59(5), 424-429. 

Remy, P., & Samson, Y. (2003). The role of dopamine in cognition: evidence from 

functional imaging studies. Curr Opin Neurol, 16 Suppl 2, S37-41. 

Savitz, J., Solms, M., & Ramesar, R. (2006). The molecular genetics of cognition: 

dopamine, COMT and BDNF. Genes Brain Behav, 5(4), 311-328. 

Stein, M. B., Goldin, P. R., Sareen, J., Zorrilla, L. T., & Brown, G. G. (2002). Increased 

amygdala activation to angry and contemptuous faces in generalized social 

phobia. Arch Gen Psychiatry, 59(11), 1027-1034. 

Streit, M., Dammers, J., Simsek-Kraues, S., Brinkmeyer, J., Wolwer, W., & Ioannides, A. 

(2003). Time course of regional brain activations during facial emotion 

recognition in humans. Neurosci Lett, 342(1-2), 101-104. 



S A M E N V A T T I N G  E N  D I S C U S S I E  

158 

Van Ameringen, M., Mancini, C., Oakman, J., Walker, J., Kjernisted, K., Chokka, P., et al. 

(2007). Nefazodone in the treatment of generalized social phobia: a 

randomized, placebo-controlled trial. J Clin Psychiatry, 68(2), 288-295. 

 

 
 

 

 

 

 

 
  


	Contents
	Introduction
	Chapter 1
	Chapter 2

	Part I
	Chapter 3
	Chapter 4
	Chapter 5

	Part II
	Chapter 6
	Chapter 7
	Chapter 8

	Summary and discussion
	Samenvatting en discussie



