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Social anxiety includes a spectrum of phenomena that may range from shyness to
more or less isolated social fears up to the clinically relevant diagnostic prototype of
SAD, sometimes also extending to avoidant or anxious personality disorder. Social
fears may occur in only one or two situations but may also be more pervasive in a
wider range of situations. They include performance fears such as fear of public
speaking or speaking in front of others or taking tests and fears of being observed
by others while writing in public, reading aloud, or eating and/or drinking in public.
Other social fears relate to social interactions such as initiating and/or maintaining
a conversation, talking to or dealing with others, using public restrooms, or going to
(social) activities or participating in social events (APA 2000, 2013).
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Social Anxiety Disorder (SAD)

Social anxiety disorder (SAD) or social phobia is the most frequent anxiety disorder
and the second most common of all DSM-IV disorders (Kessler et al. 2005b). Rates
are higher in adults as compared to adolescents and children, but as implicated in the
studies shown here, the differences between adults and adolescents are at least in
part explained by methodological artifacts and the remaining differences are small.

About 13 % of the population meet the diagnostic criteria for SAD at some point
in their life (Beesdo et al. 2007; Kessler et al. 1994), and mean lifetime prevalence
is estimated at 6.7 % in European (Fehm et al. 2005) and up to 12.1 % in US sam-
ples (NCS-R; Kessler et al. 2005a). Twelve-month prevalence rates for SAD range
from 0.4 (Neufeld et al. 1999) to 6.8 % (Chavira et al. 2004). Prevalence estimates
generally vary across studies due to sampling and assessment strategies (screening
tools or self-report measurements vs. standardized or structured interviews, please
see Chap. 6), applied diagnostic criteria (DSM vs. ICD), or culture-bound forms of
social anxiety such as taijin kyofusho (Kleinknecht et al. 1997) or hikikomori
(Nagata et al. 2013). Lifetime rates range between 15.3 and 32.4 % in clinical sam-
ples (Last et al. 1992; Lépine et al. 1993; Zhang et al. 2004) and between 2.5 and
24.0 % in community samples (Fehm et al. 2005).

There is a lack of comparable studies in children and adolescents in non-Western
countries, specifically East-Asian regions. However, studies among East-Asian adults
have yielded lower SAD estimates ranging between 0.5 and 1.2 % according to DSM
or ICD (Hwu et al. 1989; Tsuchiya et al. 2009; Kleinknecht et al. 1997; Lee et al.
2009). Of note, culture-specific forms of social anxiety are typically more frequent in
the respective culture than DSM-defined social anxiety (Dinnel et al. 2002; Vriends
et al. 2013; Lee et al. 2006). Hence, ethnic differences on self-reported social anxiety
are likely attenuated when assessments consider views of the self that are typically
associated with Western cultures (Hong and Woody 2007; Heinrichs et al. 2006; Essau
et al. 2012) and when culture-specific assessment formats and evaluations of impair-
ment are used (Hsu and Alden 2007). Lifetime prevalence estimates in childhood and
adolescence are somewhat lower than for adults in Europe and the United States,
where rates are up to 10 % (Merikangas et al. 2011; Beesdo et al. 2007; Feehan et al.
1994). Again, reported rates are higher in adolescents than in children and higher in
girls than in boys. For example, the overall rate for SAD was 3.9 % in Turkish children
and adolescents; 1.8 and 3.5 % for boys and girls aged 9 to 10 years, respectively; and
3.2 and 6.4 % for boys and girls aged 11-13 years (Demir et al. 2013). In Finnish
adolescents aged 12-17 years who were drawn from the general population, the
12-month prevalence was 3.2 % for SAD with a further 4.6 % with subclinical SAD
(Ranta et al. 2009b). Finally, the prevalence has been found to be 5.5 % in Spanish
adolescents (1318 years) and 5.8 % (12-18-year-old) who were also drawn from the
general population (Garcia-Lopez et al. 2014; Garcia-Lopez 2015b, respectively).

Social Fears

The most common social fear both in adolescents and in adults is fear of public speaking
(Stein et al. 1994; Faravelli et al. 2000; Magee et al. 1996; Kessler et al. 1994). However,
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isolated or pure social fears occur rarely, as the majority report at least one other social
fear (Kessler et al. 1998; Wittchen et al. 1999b). For the recently introduced specifier for
DSM-5 social anxiety disorder, namely, “performance only,” reliable prevalence esti-
mates are still rare (Garcia-Lopez et al. 2015a, 2015b; Kerns et al. 2013). Unreasonably
strong social fears were found in 22.3 % of male and in 32.2 % of female adolescents
and young adults aged 14-24 years (Wittchen et al. 1999b). Similarly, at least one-fifth
of adults reported unreasonable strong social fears (Fehm et al. 2008). In a community
sample of adolescents and young adults, 20.0, 11.6, and 11.7 % of respondents reported
fear of one, two, three or more social situations, respectively, and among individuals
with DSM-IV SAD, rates were 24.2, 18.7, and 57.1 % (Knappe et al. 2011). Among
Spanish adolescents, the highest anxiety-provoking social situation was speaking in
public (11 %), followed by being observed by others (9.7 %), being in an embarrassing
situation (9.3 %), and being rejected (9 %) (Garcia-Lopez et al. 2008).

Further, a substantial proportion of adolescents and young adults reported social
fears that may not necessarily meet the criteria for the diagnostic threshold of SAD:
23.1 % reported symptomatic SAD, i.e., positively affirmed a diagnostic stem ques-
tion for “ever having a persistent, irrational fear of, and compelling desire to avoid
a situation in which the respondent attended social affairs, like going to a party or
meeting,” and another 18.4 % met all but one diagnostic criteria for SAD according
to the DSM-IV (Knappe et al. 2009a). Of note, the direct and indirect economic and
individual costs associated with SAD are substantial, and those of subthreshold
SAD approach those of the full-threshold disorder (Acaturk et al. 2009).

Onset, Natural Course, and Persistence
Onset

Retrospective reports of clinical populations have located the age of SAD onset in
late adolescence and adulthood (Keller 2006; Wittchen and Fehm 2001), likely
reflecting the point in life at which symptoms have led to severe impairment requir-
ing treatment, after the disorder has been present for a considerable proportion of
years. In contrast, prospective-longitudinal studies in youth preponed first onset of
SAD toward childhood and adolescence between ages 10 and 16.6 years (Wittchen
and Fehm 2001; Magee et al. 1996). Specifically, the core high-risk period spans
from 9 years of age to the third decade of life (Beesdo et al. 2007). New onsets after
the age of 20 are probably rare, though further peaks of incidence may not be strictly
excluded. For clinicians, it is worth knowing that most adults with SAD fail to recall
the first onset of SAD symptoms or to remember a time when SAD did not affect
their daily life — probably because of the early onset in childhood and adolescence
(Wittchen and Fehm 2001) (Figs 3.1 and 3.2).

Duration and Course Patterns

The mean duration of SAD symptoms ranges from 19 to 21 years in clinical studies and
from 19 to 25 years in community studies (Fehm et al. 2008; Wittchen and Fehm 2001).
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Fig. 3.1 Estimated cumulative incidence of social fears and social anxiety disorder in a sample
of adolescents and young adults (TO-T3, last observation carried forward, Source: EDSP 2014)

Little is however known about the natural course of SAD, and the majority of
findings are based on adult samples. Studies are needed that cover the high-risk
period for SAD onset as well as tracking subsequent chronification vs. alleviation of
SAD symptoms. Prospective examinations in adult clinical samples and primary
care patients indicate a chronic, i.e., long-lasting, course with enduring symptom
load (Chartier et al. 1998; Beard et al. 2010). One small retrospective cross-sectional
study of 39 socially anxious adults (Chartier et al. 1998) revealed four patterns of
course: “worsening” (8 %), “stability” (33 %), “slight improvement” (21 %), and
“remission” (38 %) of symptoms across an average illness duration of 29 years
(£2.7 years). Notably, all respondents reported to meet DSM-IV diagnostic criteria
of SAD continuously during the course of the disorder, with the exception of the
remission pattern, which was associated with a marked improvement of social anxi-
ety, none or a minimal level of distress, lack of avoidance, and interference. Larger,
predominantly community studies indicate, however, that meeting the disorder crite-
ria continuously over long time periods is rare. Comparing the ratios of the 12-month
to lifetime rate (90.9 %) with 30-day to 12-month prevalence rate of SAD (55.7 %)
in the cross-sectional NCS-A, Kessler and colleagues concluded that persistence of
SAD is better characterized by recurrences than by constant chronicity (Kessler
et al. 2012). In accordance, prospective-longitudinal examinations have revealed
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Fig. 3.2 Estimated cumulative incidence of isolated social fears in a sample of adolescents
and young adults (TO-T3, last observation carried forward, Source: EDSP 2014)

considerable persistence of SAD, but also substantial fluctuations of symptom sever-
ity. In the 15-year prospective multi-wave Zurich Cohort Study (Angst and Vollrath
1991), no individual with SAD was diagnosed continuously at each follow-up
assessment after the disorder had manifested (Merikangas et al. 2002). Thus, diag-
nostic stability of SAD is presumed to be low, consistent with findings that stability
rates of threshold SAD (defined as meeting the full DSM-1V criteria again at a sub-
sequent assessment) ranged between 7.1 and 15.1 % in a prospective-longitudinal
study (Beesdo-Baum et al. 2012), depending on the assessment times that were con-
sidered and the follow-up periods. Rates increase to 56.7 % when also symptomatic
and subthreshold SAD is taken into account. These stability rates for SAD may
appear rather moderate, but SAD at each time point was associated with a consider-
ably increased risk to also have the disorder or signs and symptoms of the disorder
at later points in time, compared to the rates for those without SAD. In fact, a sub-
stantial proportion of SAD cases reported at least some significant SAD symptoms
(21.5 %) or subthreshold SAD (19.7 %) at subsequent waves (Beesdo-Baum et al.
2012), indicating an oscillating course of SAD (i.e., waxing and waning) around the
diagnostic threshold (Wittchen et al. 1999a). Stability of social anxiety symptom-
atology has been found to be moderate in adolescents after 6 months reassessment
(Garcia-Lopez et al. 2008).
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Remission, Recovery, and Relapse

Few studies have considered the natural course of SAD among young people, so
available findings may lead to misinterpretations and underestimations of disorder
severity. We have therefore first drawn on studies with adult populations, where
more extensive data is available. Generally, the course of SAD in adults is consid-
ered to be less favorable in clinical than in primary care or community samples
(27 % vs. 40 % recovery rate after 5 years) (Steinert et al. 2013). Between 45 and
56 % of patients who underwent routine treatment in outpatient care centers experi-
enced at least partial remission from their symptoms over 68 years (Alnaes and
Torgersen 1999; Keller 2003), while in the community this rate was 77 % after 3
years (Steinert et al. 2013). In a female community sample, 64 % of SAD cases
were at least partially recovered, and 36 % showed full recovery 1.5 years later, i.e.,
no longer experienced any of the DSM-IV criteria of social phobia (Vriends et al.
2007). Roughly estimated, less than half of affected adults experience spontaneous
remissions or full recovery (Sibrava et al. 2013; Keller 2006; Bruce et al. 2005;
Alnaes and Torgersen 1999).

As noted, few studies have examined natural remission among children, adoles-
cents, and young people with SAD. However, one study with a clinical population
(many of whom received treatment) reported remission of SAD and other anxiety
disorders in 80 % of children aged 5-18 years (Last et al. 1996), but 30 % of the
cases reported another anxiety disorder 3—4 years later. In a community sample of
adolescents and young adults, the rate of full remission of SAD was 15.1 % (Beesdo-
Baum et al. 2012), that is, they revealed neither SAD symptoms nor other disorders
across a time period of up to 10 years. Hence, even though the frequency or intensity
of SAD symptoms may decrease over time, the risk for other mental problems (dis-
orders) increases (Essau et al. 2002).

Mental and Physical Comorbidity
Comorbidity with Other Mental Disorders

Co-occurrence of other anxiety and mental disorders with SAD is frequent in ado-
lescence and adulthood and is the rule rather than the exception (Wittchen and Fehm
2001). In general, comorbidity rates range from between about 69 and 99 % (Steinert
etal. 2013; Schneier et al. 1992) depending on the study sample, setting, and assess-
ments. The most frequent comorbid mental conditions in adolescents and adults are
other anxiety disorders, depressive disorders, substance use, and somatoform disor-
ders (Coles et al. 2006; Fu et al. 2007; Rogers et al. 1996; Beesdo-Baum and Knappe
2012), as well as personality disorders in adults (Massion et al. 2002; Lampe et al.
2003; Cox et al. 2009). Compared to non-SAD cases, an increased risk for suicidal
ideation but not for suicide attempts was reported in both cross-sectional and longi-
tudinal analyses of NEMESIS data drawn from adults (Sareen et al. 2005a).
Among the anxiety disorders, SAD most commonly co-occurs with specific
phobias, agoraphobia, panic disorder, and generalized anxiety disorder (e.g.,
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Alonso et al. 2004; Kessler et al. 2005b; Lampe et al. 2003; Merikangas et al. 2002).
Prospective epidemiological studies indicate that children and adolescents meeting
the criteria for SAD or any other anxiety disorder are at high risk for meeting the
criteria for the same or comorbid disorders also in adulthood (Costello et al. 2003),
and vice versa, adults with SAD or other anxiety disorders reported that the same
or comorbid disorder was already present in childhood and adolescence (Gregory
et al. 2007; Kim-Cohen et al. 2003; Rutter et al. 2006). Compared to unaffected
individuals, higher rates of SAD have also been observed in adult patients with
obsessive-compulsive disorders (e.g., Assuncao et al. 2012). Among individuals
with anorexia nervosa, elevated rates for SAD were observed relative to those with-
out anorexia, though findings are yet inconclusive (Godart et al. 2002; Swinbourne
and Touyz 2007); lifetime and current prevalence rates for SAD in threshold or
subsyndromal bulimia nervosa are significantly higher than in nonclinical controls
(Godart et al. 2002).

Comorbidity with Physical Disorders

Elevated rates of SAD have also been found to be associated with physical prob-
lems, specifically sleep problems and insomnia (Stein et al. 1993; Johnson et al.
2006), diabetes, thyroid disease, lupus, or other autoimmune disease (Sareen
et al. 2005b). Findings are however limited to adults. For adolescents, a history of
early language impairment was associated with a greater likelihood to meet diag-
nostic criteria for DSM-IV SAD by the age of 19 years (Voci et al. 2006)
(Table 3.1).

SAD as a Risk Factor for Incident Conditions

While acknowledging the variability in definitions and applied assessment methods,
analyses of comorbidity can inform understanding of shared and non-shared risk
factors for SAD and can help delineate hypotheses about underlying pathogenic
mechanisms. The most basic assumptions about the co-occurrence (comorbidity) of
mental and/or physical conditions are probably that co-occurrence is either at ran-
dom or that two or more conditions overlap or even represent the same underlying
clinical phenomenon. Comorbidity may also be due to the fact that one condition
temporally precedes the other, potentially as a (causal) risk factor for the other con-
dition. In this regard, SAD is presumed to serve as a risk factor for a cascade of
secondary psychopathology. Because longitudinal data (starting in childhood or
adolescence and with sufficient follow-up periods) are needed to resolve these ques-
tions, findings from studies in adolescents and young adults up to the third decade
of life are presented. Therein, longitudinal studies have provided evidence for the
role of SAD as a putative causal risk factor for depressive disorders (Beesdo et al.
2007; Stein et al. 2001b; Pine et al. 1998), substance use disorders (Buckner et al.
2006, 2008; Sonntag et al. 2000; Sareen et al. 2006; Zimmerman et al. 2004), and,
in some studies, psychosis (Schutters et al. 2011; Rietdijk et al. 2013).
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SAD as a Risk Factor for Substance Use

While depressive disorders may be considered a consequence of SAD, it is widely
assumed that the consumption of alcohol or other substances as a form of coping or
safety behavior bears the risk for alcohol-related problems (Schry and White 2013)
and/or other substance use disorders. Consumption of alcohol or other substances
prior or during social situations is expected to reduce self-perceived social anxiety
but also to affect attentional processes such as preferential processing of external
stimuli and physical symptoms such as facial blushing (Stevens et al. 2014). In addi-
tion, findings in college student samples point to the role of different drinking
motives; that is, alcohol may be consumed in order to reduce social anxiety in situ-
ations where intake of alcohol is deemed socially acceptable but fear of cognitive
performance deficits may also reduce the motivation for alcohol intake, particularly
in performance-related situations (Cludius et al. 2013). Similar observations were
made in relation to smoking and nicotine dependence and social anxiety; that is,
socially anxious individuals, in particular females, who use cigarettes to cope with
feelings of loneliness or social rejection may be particularly vulnerable to more
severe nicotine dependence (Buckner and Vinci 2013). Here, the potential mediat-
ing role of depression also needs to be considered.

SAD as a Risk Factor for Psychosis

Research on early signs and prodromal states of psychosis in adolescents and young
adults has pointed to SAD (Schutters et al. 2011) and social anxiety (Rietdijk et al.
2013) as a useful screener for paranoid symptoms in help-seeking individuals at
high risk for psychosis. Again, the associations between SAD and psychosis may
relate to shared and non-shared risk factors and to the temporal sequence of these
two conditions.

Risk Factors for SAD Onset and Course

A range of correlates and putative risk factors for SAD conditions have been exam-
ined. The findings are sometimes unclear as studies focus on selected factors and
use cross-sectional designs with diverging assessment strategies and outcome crite-
ria. For descriptive purposes, we will consider factors relevant for SAD onset and
SAD course.

Female Gender

Community samples have identified that females across all ages are about twice as
often affected by SAD as males (Demir et al. 2013; DeWit et al. 2005; De Graaf
et al. 2002; Merikangas et al. 2011; Ruscio et al. 2008; Wittchen et al. 1999b).
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In contrast, an equal gender distribution has been observed in clinical samples or
even slightly higher rates for men (Fehm et al. 2005). This may be due to the
difference in social expectations between genders that is still influential in many
societies. Of note, though some studies on convenience samples have suggested
differences in the prevalence of social fears between males and females, effect
sizes were low (Garcia-Lopez et al. 2008) but appear to increase with advanced
puberty (Deardoff et al. 2007).

In relation to the course of SAD, females report higher rates of comorbid anxiety
and depressive disorders (MacKenzie and Fowler 2013), whereas males more often
report comorbid externalizing disorders and substance use (Xu et al. 2012).

Peer Status and Social Skills

Mixed results have been found regarding the causal relationship of peer status and
social skills on SAD. There is ample evidence that negative peer status during child-
hood and adolescence is linked with higher levels of social anxiety (Erath et al.
2008; La Greca et al. 1988; La Greca and Stone 1993; Ranta et al. 2009a; Rao et al.
2007; Siegel et al. 2009; Storch et al. 2005; Tillfors et al. 2012; Vernberg et al.
1992), and both adolescents and adults with SAD are more likely to report a history
of peer victimization than their healthy counterparts or patients with other anxiety
disorders (Gren-Landell et al. 2011; McCabe et al. 2003; Roth et al. 2002; Garcia-
Lopez et al. 2011; Ranta et al. 2009a, 2013). However, some studies show that the
variable with the largest impact in predicting prospective anxiety symptoms is the
self-report of victimization and the reaction to these negative experiences (i.e., per-
sonal perceptions of the incident) (Bouman et al. 2012; Levinson et al. 2013). Since
many existing studies rely on retrospective accounts and lack objective peer ratings,
measurement issues need to be considered when comparing specific results.

The relationship between peer rejection and heightened social anxiety is likely to
be bidirectional (Tillfors et al. 2012). Thus, children and adolescents with elevated
social anxiety behave in a reserved way toward their peers, and their peers tend to
evaluate these children negatively. Negative evaluation from others may then rein-
force children’s fear of social situations, making the child more reluctant to interact
with his or her peers (Rapee and Spence 2004).

Whether the reserved social behaviors shown by children with social anxiety
reflect a lack of social skills is a matter of ongoing debate. Early studies by Spence
and colleagues (Spence et al. 2000) and Beidel et al. (1999) showed that SAD is asso-
ciated with not only lower subjective ratings of social skills but also lower observer
ratings on behavioral measures. Many subsequent studies have replicated these find-
ings in both clinical and nonclinical samples (Alfano et al. 2006; Beidel et al. 2014;
Inderbitzen-Nolan et al. 2007; Morgan and Banerjee 2006) and thus have provided
the basis for the application of social skills training in child and adolescent social
anxiety intervention programs (e.g., Beidel et al. 2000; Spence et al. 2000). However,
evaluating social skills in situations where children are anxious makes it difficult to
ascertain whether group differences reflect social communication skill deficits or a
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lack of social confidence. For example, Cartwright-Hatton and colleagues (Cartwright-
Hatton et al. 2003; Cartwright-Hatton et al. 2005) recruited a group of non-referred
school children and assessed their performance in a speech/conversation task and
found that, although more anxious children had more negative perceptions of their
performance, micro-behaviors and global impression of the performance did not dif-
fer significantly between anxious and non-anxious children. The authors concluded
that socially anxious children may benefit from cognitive interventions that focus on
maladaptive beliefs about how they appear to others during social encounters.

One approach to teasing apart social skills deficits and a lack of social confidence
is to consider the social communication difficulties that may underlie restricted
social behaviors. For example, Banerjee and Henderson (2001) reported that com-
munity children with high levels of social anxiety were rated by teachers as being
less skilled in social tasks that involved insight into others’ mental states, compared
to their low-anxious peers. Consistent with this finding are recent reports that clini-
cally referred children with anxiety disorders have inflated levels of traits of autistic
spectrum disorders (van Steensel et al. 2013) and that this is particularly the case
among children with SAD (Halls et al. 2014). Whether similar patterns are found
among adolescents with social anxiety requires investigation given findings that
adolescents show less impairment in behavioral measures of social skills than
younger children (Rao et al. 2007).

Clearly, more research is needed to clarify the causal relationship between peer
status, social skills, and SAD. However, existing evidence strongly suggests that
interpersonal relationships during the adolescent years shape subjective image of
the social self, and this image has a lasting impact which persists into adulthood.
Social skills training on the part of the individual as well as classwide prevention
and early intervention programs to change the environmental factors within the
school may have a synergistic effect for both anxious and non-anxious adolescents.
For example, reactions from classmates moderate anxious adolescents’ perfor-
mance level in social tasks (Blote et al. 2007), and children’s risk for peer difficul-
ties is moderated by classroom emotional climate (Gazelle 2006; Avant et al. 2011).

Familial Load and Parental Psychopathology

Family and high-risk studies strongly indicate that SAD aggregates in families, that
is, offspring are at increased risk for SAD when parents are affected themselves
(Knappe et al. 2009c; Lieb et al. 2000; Bandelow et al. 2004; Elizabeth et al. 2006;
Merikangas et al. 2003; Stein et al. 2001a). Associative family studies however do
not provide information on the mechanisms of intergenerational transmission, i.e.,
whether, when, and to which degree genetic factors, environmental factors, or a
combination thereof contribute to offspring SAD. The vast majority of literature has
demonstrated that both gene and environmental influences and their interaction con-
tribute to SAD.

Findings are mixed with regard to specificity of the parent-to-offspring
transmission. The Reading longitudinal study recruited mothers during pregnancy
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on the basis of their meeting diagnostic criteria for SAD (n=96), generalized anxi-
ety disorder (n=58), or having no history of an anxiety disorder (n=94). At the
most recent assessment (age 4-5 years), inflated levels of internalizing difficulties
and SAD (15 %), specifically, were already apparent among the offspring of moth-
ers with SAD compared to those with generalized anxiety disorder (2 %) and those
with no history of anxiety disorder (0 %) (Murray et al. 2014). These findings are
consistent with early diagnostic specificity in transmission, at least in the case
of SAD.

However, epidemiological data with adolescent or adult populations indicate
parental SAD, but also other parental anxiety, depressive, and alcohol use disorders
confer risk to offspring SAD above and below the diagnostic threshold and to other
offspring disorders as well (Knappe et al. 2009a, b; Lieb et al. 2000). Interestingly,
SAD cases with isolated performance-related fears had substantially lower rates of
parents with SAD or alcohol use disorders than SAD cases who reported fears in
interaction or both interaction or performance-related social situations (Knappe
etal. 2011). In addition, different risks for the development of social anxiety disor-
der may be associated with different developmental phases. For example, increased
social fears have been documented among infant and toddler offspring of parents
with social anxiety disorder (Murray et al. 2007, 2008; Akatr et al. 2014), indicating
that infancy and early childhood are sensitive time windows for learning social fears
through observation of parental behaviors.

Heritability and Candidate Genes

Heritability estimates specifically for SAD based on twin samples are modest,
range from 0.20 to 0.50 across studies (Knappe et al. 2010), and are generally com-
parable across ages (McGrath et al. 2012). However, it has been suggested that men
and women differ in the extent to which genetic and environmental factors contrib-
ute to SAD. Specifically, twin resemblance was best explained by (non-shared)
family-environment factors in females and by (shared) genetic factors in males
(Kendler et al. 2002). It is likely that there are common genetic risk factors underly-
ing many of the childhood anxiety disorders and traits, although the magnitude of
overlap differs depending on the age of the sample, measures used, and disorders or
traits considered (for reviews cf. Gregory and Eley 2007; McGrath et al. 2012). For
example, overlap in familial and non-shared environmental factors was observed
between specific phobia and SAD (Eley et al. 2008). Particularly for SAD, there is
some evidence for developmental dynamics; that is, genetic contributions to SAD in
childhood are different from those in adolescence and adulthood, indicating only a
limited degree of genetic continuity across time. Compared to other phobias, the
genetic effects on SAD were observed to dramatically change in adolescence and
young adulthood, when new and substantial genetic influences contributed to the
course of SAD and the development of comorbid conditions (Kendler et al. 2008).
With regard to potential candidate genes, the focus has been on specific genes
encoding components of serotonergic (5-HT) and dopaminergic pathways
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(Domschke et al. 2009; Gelernter et al. 2004) without notable results for
SAD. Progress in this field is slow and limited given that multiple genes of small
effect size are likely to contribute to SAD as well as to other anxiety-related condi-
tions (Gregory and Eley 2007) and because of a range of methodological issues
such as small or heterogeneous samples with broad age ranges, diverse comorbidity
profiles, false-positive results that do not hold up for replication, and vague thresh-
olds to differentiate between normative and pathological (social) anxiety condi-
tions (McGrath et al. 2012). Similarly, genome-wide association studies (GWAS),
including both linkage and association designs, have mostly focused on anxiety-
related traits, the broader category of anxiety disorders in general, or predomi-
nantly panic disorder (for an overview, cf. McGrath et al. 2012; Domschke and
Deckert 2012). Genetic polymorphisms are of further interest in understanding and
predicting outcomes related to SAD treatment, though findings are not yet convinc-
ing (Andersson et al. 2013). For more details on genetics and heritability in SAD,
refer to Tillfors et al. (2012), and Chap. 4 of this book.

Behavioral Inhibition and Other Temperamental and Personality
Factors

A further potential mechanism underlying the familial and genetic factors that are
associated with SAD is behavioral inhibition (BI). BI is a temperamental trait that
has been consistently associated with an increased risk for SAD. Originally derived
from laboratory-based direct observation, BI is defined as a chronic tendency to
“show an initial avoidance of or behavioral restraint to novelty” (Kagan et al.
1988a). Behavioral signs of BI in children include “long latencies to interact with
unfamiliar adults, retreat from unfamiliar objects, cessation of play and vocaliza-
tion, and long periods remaining proximal to the mother” (Kagan et al. 1988b). In
recent years, it has been shown that Bl is a heritable trait that has a strong neuro-
physiological basis (DiLalla et al. 1994; Kagan et al. 1987; Matheny 1989;
Robinson et al. 1992).

Early studies by Kagan et al. (1988a, b) found that children with extreme BI
tendencies at age 2 showed stable social avoidance and withdrawal behavior at ages
4,5.5, and 7.5. In diagnostic terms, a follow-up study of this same cohort at age 13
showed higher rates of SAD for children with BI (Schwartz et al. 1999). Similar
results have been obtained using retrospective self-reports in SAD patients (Van
Ameringen et al. 1998) and adolescents (Hayward et al. 1998). Results from a recent
meta-analysis (Clauss and Blackford 2012) indicate that BI is associated with a
greater than sevenfold increase in risk for developing SAD. This association
remained significant after considering study differences in temperament assess-
ment, control group, parental risk, age at temperament assessment, and age at anxi-
ety diagnosis. Collectively, it is well established that BI has the strongest relationship
with SAD above all other mental disorders.

There is an ongoing controversy regarding whether BI is a distinct construct
from SAD. Some researchers regard BI on a quantitative continuum from shyness
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to SAD (e.g., McNeil 2001). However, for the most part, BI is conceptualized as a
temperamental vulnerability that is linked to the later development of anxiety disor-
ders. Cultural differences in the manifestation of BI (Chen et al. 1998) and interac-
tions with parenting variables (e.g., Natsuaki et al. 2013) are some areas of future
research that may clarify such distinctions.

Biological Factors

Central to adolescent development are hormonal changes associated with growth
and puberty. As part of normative functional changes, morphological and neural
maturations significantly impact on cognition and information processing (Haller
et al. 2014; Blakemore 2008). The rapid increase of studies using structural and
functional imaging procedures with special interest in limbic and prefrontal brain
areas has contributed tremendously to our understanding of social anxiety and SAD,
though most findings are based on young adult samples between ages 20 and 35.
Structural data indicate enlarged amygdala and left hippocampal regions (Machado-
de-Sousa et al. 2014), increased thickness of the left inferior temporal cortex, and
reduced thickness of the right rostral anterior cingulate cortex (Frick et al. 2013) in
socially anxious young adults relative to controls. Some of these brain areas are
associated with dysfunctional regulation and processing of emotions in SAD which
is further supported by functional imaging studies.

Functional imaging studies in SAD focus on face perception, social cue process-
ing, and processing and inhibition of social threat stimuli as neural correlates for
SAD-relevant cognitive distortions and bias (Anderson et al. 2013; Pejic et al. 2013;
Gentili et al. 2009), as well as emotional hyperreactivity and ineffective emotion
regulation. For example, Goldin and colleagues (Goldin et al. 2009) examined neu-
ral correlates of emotional reactivity and cognitive regulation during processing of
harsh facial expressions (i.e., social threat) and violent scenes (physical threat) in 15
adults with SAD and matched unaffected controls. As a result, viewing social threat
resulted in greater emotion-related neural responses and reduced cognitive and
attention regulation-related neural activation in patients than controls, with social
anxiety symptom severity related to activity in a network of emotion- and attention-
processing regions only in patients (Goldin et al. 2009). For more details on the
neurobiological factors, regions, and processes in SAD (see Chap. 4 ).

Family Environment

Given the early onset of SAD in childhood and adolescence, the strong familial
aggregation, and the importance of the family for the social, emotional, and cogni-
tive development of an individual, diverse family processes have been hypothesized
to promote the onset or persistence or to affect the treatment of SAD (for a
comprehensive overview, see Knappe et al. 2010), such as insecure attachment
(Stevenson-Hinde and Shouldice 1990; Eng et al. 2001; van Brakel et al. 2006),
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higher levels of expressed emotion (Suveg et al. 2005; Garcia-Lopez et al. 2009,
2014), excessive family cohesion (Peleg-Popko and Dar 2001), and disturbed fam-
ily functioning (Ballash et al. 2006; Bogels and Brechmann-Toussaint 2006;
Tamplin and Goodyer 2001). It should be noted though that some of these concepts
have been linked with anxiety disorders, but their specific association with social
anxiety disorder has rarely been examined. An exception is Garcia-Lopez et al.’s
(2009) study revealing that parental psychopathology (parents with high expressed
emotion, EE) should be taken into consideration to prevent poor treatment outcomes
for socially anxious adolescent. More recently, Garcia-Lopez et al. (2014) have
found that the inclusion of parent training to reduce EE in a treatment program
designed to address social anxiety in adolescents had a positive effect on their
improvement, particularly when the parents’ EE status changed from high to low
expressed emotion after treatment. In addition, different roles for maternal and
paternal behavior in the development of child anxiety have been suggested (Bogels
et al. 2011; Bogels and Perotti 2011; Teetsel et al. 2014), for example, that fathers’
parenting behavior may have a particularly important role in encouraging the child
to playfully test limits, approach new situations, and actively cope with fears
(Majdandzic et al. 2014), whereas maternal parenting behavior may be particularly
critical for teaching social wariness (Bogels et al. 2011). Few studies to date have
distinguished between maternal and paternal behaviors; however, this is clearly a
priority for future research. In fact, awareness and investigations of the father’s role
for SAD and other anxiety disorders in offspring are increasing (i.e., Majdandzic
et al. 2014; Aktar et al. 2014; Bogels and Perotti 2011; Bogels and Phares 2008).

“Anxiogenic” Parenting

It is likely that parents who are anxious, depressed, or stressed display potentially
anxiogenic parenting behaviors and that offspring with SAD elicit adverse parent-
ing. Prospective evaluations are limited, but findings so far point to independent as
well as accumulated contributions of parental psychopathology and parental rearing
to offspring SAD.

Parenting styles and behaviors characterized by expressed anxiety, overcontrol,
and low warmth have been implicated in the development and maintenance of child-
hood anxiety disorders (e.g., Murray et al. 2009), with most consistent support from
both questionnaire and observational assessments of overcontrol (McLeod et al.
2007; Wood et al. 2003). It has been suggested that negative parenting behaviors
may be particularly pertinent to the development of SAD, where sensitivity to nega-
tive evaluation from others is a core feature (Gulley et al. 2014). Results of a recent
prospective study using observational methods have implicated parental overcontrol
in the development of social anxiety symptoms and disorder, particularly among
children with a stable history of high levels of behavioral inhibition (Lewis-Morrarty
et al. 2012). However, few studies have examined associations between parental
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behaviors and SAD specifically (i.e., in contrast to other anxiety disorders). A nota-
ble exception is a prospective-longitudinal study in adolescents and young adults, in
which offspring-reported dysfunctional parental rearing (rejection, overprotection,
and lack of emotional warmth) was associated with offspring threshold SAD and,
albeit less strong and less consistently, also with subthreshold SAD (Knappe et al.
2009a). Here, the constellation of higher paternal rejection and lower paternal (but
not maternal) emotional warmth and higher maternal (but not paternal) overprotec-
tion was observed in offspring SAD but not in other offspring anxiety disorders,
suggesting that there may be specificity in parenting factors associated with off-
spring SAD and that particular patterns of behaviors of mothers and fathers may
have distinct functions (Knappe et al. 2012).

Whether parenting behaviors account for the intergenerational transmission of
SAD has also received little empirical investigation. Notably, in the prospective-
longitudinal study described above, associations between offspring-reported parent-
ing behaviors and offspring SAD did not change after controlling for parental
psychopathology and vice versa, suggesting that both risk factors may contribute
independently to offspring SAD (Knappe et al. 2009a, c). However, offspring-
reported parenting on questionnaire measures may be subject to biases and may not
pick up on situationally specific parenting responses. Murray et al. (2012), for
example, found that differences in parenting behaviors (specifically increased pas-
sivity and reduced encouragement and warmth) between mothers with SAD or
GAD and non-anxious mothers were principally evident in the context of disorder-
specific challenge. In line with these findings, parents with SAD have demonstrated
less warmth and more criticism and doubts of child competency than parents with
other anxiety disorders when observed with their child conducting two performance
tasks, although notably no differences were found in parental overcontrol or auton-
omy granting (Budinger et al. 2013).

In addition to particular parental responses being more likely to occur in the
context of parental anxiety, depression, or stress, child experiences and characteris-
tics are likely to elicit particular parental responses. For example, natal complica-
tions have been found to relate to later overprotection and low emotional warmth,
with a trend toward serious health problems predicting unfavorable parenting
(Knappe et al. 2012). Furthermore, adverse experiences or particular child charac-
teristics may provoke particular parenting styles more readily among more anxious
parents. Consistent with this suggestion, Hirshfeld et al. (1997) found that maternal
criticism of the child was a function of a significant interaction between child
behavioral inhibition and maternal anxiety disorder status: Within the group of anx-
ious mothers, 65 % of those with inhibited children were critical compared to 18 %
of those with non-inhibited children. Similarly Murray et al. (2008) reported that
mothers with SAD showed low levels of encouragement to their infants to engage
with a stranger only when the infant was behaviorally inhibited. Together these find-
ings highlight the likely complex reciprocal and interacting relationships between
child and parent characteristics and behaviors.
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Information Processing Biases

Biases in information processing have been emphasized in theories of the develop-
ment and maintenance of anxiety disorders in both adults (Beck et al. 1985) and
children (Kendall 1985) and in models of social anxiety disorder specifically (Clark
and Wells 1995; Rapee and Heimberg 1997). Central to these theories are the
hypotheses that anxiety is reinforced by a tendency to (1) selectively or preferen-
tially respond to threat and (2) to interpret ambiguous information in a negative or
threatening manner. However, Spence et al. (1999) suggested that negative expec-
tancies about social situations may not be a key factor in the development of social
anxiety in children, but may initially be a response to a lack of social success, which
then later maintains anxiety by promoting avoidance of social situations. Findings
to date have not yet been able to fully evaluate this possibility, although, in contrast,
there is some evidence that infants at risk of SAD (by virtue of having a parent with
SAD) differ from low-risk infants (with non-socially anxious parents) in their look-
ing responses to emotional faces (Creswell et al. 2008) and that this is associated
with later anxiety symptoms (Creswell et al. 2011). In a similar vein, compared to
children of non-anxious mothers, 4 to 5-year-old children of mothers with SAD
were significantly more likely to give negative responses to school-based scenarios
presented in a doll-play format prior to the child starting school (Pass et al. 2012).
Furthermore, negative doll play predicted teacher reported anxious-depressed and
social worry problems at the end of the child’s first term at school. Despite these
intriguing findings which might suggest a developmental role of information pro-
cessing biases, cross-sectional studies that have examined associations between
information processing biases and SAD in children have failed to deliver a clear
pattern of results in relation to the maintenance of SAD.

Associations between attention biases and anxiety in children and adolescents
have varied across studies, with some finding that anxiety is associated with atten-
tion toward threat (e.g., Roy et al. 2008) but others finding attention away from (or
avoidance of) threat (e.g., Monk et al. 2006). Differences in findings may be
explained by methodological and sample characteristics, for example, the specific
anxiety disorder subtypes that make up the sample (Waters et al. 2014). Specific
associations between social anxiety and attention bias in children and adolescents
have received little attention; however, Stirling, Eley, and Clark (2006) reported that
social anxiety symptoms (and not general anxiety symptoms) in a community popu-
lation of 8—11-year-olds were significantly associated with a bias away from nega-
tive facial expressions. In contrast, Gulley, Oppenheim, and Hankin (2014) recently
reported a bias foward angry faces among children (9-15 years) with higher symp-
toms of social anxiety in both a community and a psychiatrically enriched sample.
Of particular note, the association between observed authoritarian and negative par-
enting and child social anxiety was mediated by attention to angry faces in the com-
munity sample. These cross-sectional findings provide preliminary support for the
hypothesis that environmental factors (such as parenting) may present a risk for
SAD by virtue of their influence on emerging information processing styles. These
findings are fascinating, but the lack of consistency in reported results to date
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emphasizes the need for caution and further examination of the role of attentional
biases in the development and maintenance of SAD in childhood and adolescence.

Although a number of studies have demonstrated that children with anxiety dis-
orders interpret ambiguous situations in a more negative manner than non-anxious
children (e.g., Barrett et al. 1996; Creswell et al. 2005), there has been little exami-
nation of disorder-specific associations. The studies that have considered this have
provided inconsistent findings, with some finding no SAD-specific associations
when compared to children with other anxiety disorders (Barrett et al. 1996) or non-
anxious controls (Creswell et al. 2014), but with one recent study reporting higher
fear and threat ratings in response to ambiguous situations in children with SAD
compared to both other anxious and non-anxious children (Alkozei et al. 2014).
These discrepancies may be accounted for by methodological and sample character-
istics, and further clarification is required. In addition, little is known about the role
of interpretation biases in SAD in adolescence. On the basis of Spence et al.’s (1999)
proposal, prospective studies are clearly required that follow children into adoles-
cence to examine the potentially changing association between interpretation biases,
social functioning, and social anxiety over time.

Although studies with children and adolescents have focused predominantly on
attention and interpretation biases, adult models of the maintenance of SAD empha-
size other information processing biases, such as recall biases, self-focused atten-
tion, and the tendency to view anxiety symptoms as having negative consequences
(e.g., Clark and Wells 1995; Rapee and Heimberg 1997). Accordingly, consider-
ation of broader indices of information processing in relation to SAD is required
with adolescent populations. One such recent example reported that adolescents
with SAD were more likely to recall information that they had been instructed to
forget than non-anxious children (Gémez-Ariza et al. 2013). These findings are
consistent with the hypothesis that young people with SAD may be particularly
likely to hold on to negative or unhelpful memories (e.g., relating to social failure),
and that this may underlie negative expectancies when entering novel social
situations.

Given the limited available evidence and lack of consistency found in relation to
information processing biases and SAD in adolescents, replication of positive find-
ings is required, as are prospective and experimental methods to establish the direc-
tional nature of associations at different stages in development.

Predictors for SAD Course and Persistence

In contrast to the substantial literature reporting on correlates and (risk) factors for
SAD or SAD onset, data on risk factors for the (natural) course of SAD, (i.e., with
regard to remission or persistence of SAD symptoms), are limited. Again, findings
vary between retrospective and clinical studies and prospective samples with vary-
ing follow-up periods and whether SAD or anxiety disorders in general are exam-
ined as outcomes. Most studies are based on adult samples. Among distal factors,
in a study of adolescents and young adults, presence of parental psychopathology
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was unrelated to persistence of offspring SAD, but higher levels of parental
overprotection were associated with higher persistence of offspring SAD (Knappe
et al. 2009¢). Also cumulative effects were suggested; that is, lack of emotional
warmth and disturbed family functioning predicted higher SAD persistence, par-
ticularly when parents were affected by a mental disorder themselves (Knappe
et al. 2009¢). Distal vulnerability characteristics such as parental SAD and depres-
sion, behavioral inhibition, and harm avoidance predicted SAD persistence and
also, but less consistently, diagnostic stability of SAD (Beesdo-Baum et al. 2012).

Among proximal factors, clinical characteristics of onset patterns and early
course are of interest (Noyes et al. 2005), with early age of onset (de Menezes et al.
2005; Lim et al. 2013; but see Crippa et al. 2007), degree of impairment (Davidson
et al. 1994), or symptom severity (DeWit et al. 1999), as well as comorbid condi-
tions (Yonkers et al. 2003; Massion et al. 2002), being associated with an unfavor-
able outcome. One study in young women did not find that SAD symptom severity
or duration predicted recovery 1.5 years later (Vriends et al. 2007), while other
studies with longer follow-up periods and including both genders reported that
baseline severity (van Beljouw et al. 2010), a longer duration of SAD, comorbid
panic disorder with agoraphobia, and lower psychosocial functioning predicted
lower rates of recovery from SAD (Beard et al. 2010). Blanco et al. (2011) recorded
treatment seeking in the past 12 months to predict an unfavorable course. In con-
trast, being employed, no lifetime depression, fewer than three lifetime psychiatric
disorders, less anxiety sensitivity, and fewer daily hassles were associated with
recovery from SAD (Vriends et al. 2007). In adolescents and young adults, pre-
dominantly clinical features in terms of early onset, generalized subtype, more anxi-
ety cognitions, severe avoidance and impairment, and co-occurring panic attacks
were associated with SAD persistence (Beesdo-Baum et al. 2012).

A Heuristic Framework for the Epidemiology of SAD

In parallel to a number of psychological models for SAD (Hughes et al. 2006; Clark
and Wells 1995; Hoffman 2002; Christensen et al. 2003; Morrison and Heimberg
2013), clinical-epidemiological research focusing on natural course patterns as well
as identification of correlates and risk factors and their interplay has stimulated a
diathesis-stress model (vulnerability stress model) linking societal, biological, and
psychological vulnerabilities with environmental stressors. This heuristic approach
may help to delineate hypotheses about multiple factors relevant for the onset and
course of SAD, as well as putative mechanisms and processes and their occurrence
within sensitive developmental periods. In the past decade, a range of studies have
provided findings in line with this approach (for a review, cf. Brook and Schmidt
2008). Childhood and adolescence have emerged as a sensitive time window for
first SAD onset, though indicators and early signs for SAD may already be observed
in infancy. The observed familial aggregation of SAD and the importance of the
family and environment (in addition or combination with genetics) for the societal,
emotional, and cognitive development of the offspring may denote a more
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family-oriented approach for targeted prevention and early intervention (Knappe
et al. 2010; Elizabeth et al. 2006). However, dissection of the complex interplay of
risk factors, correlates, and consequences is warranted to also understand underly-
ing mechanisms and, more specifically, to identify moderators and mediators for
SAD onset and course.

Summary and Conclusions

SAD is a debilitating condition that affects a large number of children and adoles-
cents in both Western and non-Western countries. Most patients report an onset age
of 20 years or younger, and symptoms tend to be persistent, although considerable
fluctuations are seen over time. High co-occurrence is found with other mental
problems, such as other anxiety disorders, depressive disorders, bulimia nervosa,
substance use and somatoform disorders, and even psychosis. In addition, individu-
als with SAD are at increased risk for physical disorders, including insomnia, dia-
betes, and autoimmune diseases. In light of these facts, early intervention and
prevention of SAD are a research imperative.

A wide range of risk factors have been identified to heighten incidence rates of
SAD. Demographic variables include female gender and parental history of psy-
chopathology. Low peer status and social skills and maladaptive familial environ-
ment and parenting are some typical psychological risk factors. Biological and
physiological factors as represented by behavioral inhibition also play an important
role in the manifestation and maintenance of symptoms. In recent years, cognitive
factors such as information processing bias have received increased attention in
relation to the etiology of SAD. These risk factors do not function independently,
but rather constitute a complex interplay underpinning multiple trajectories to the
onset of the disorder.

Current literature has come a long way since SAD was described as a “neglected
anxiety disorder” (Liebowitz et al. 1985). However, information regarding tempo-
ral alteration and the longitudinal course of the disorder is very limited. Future
studies may benefit from a family-oriented perspective to depict the divergent
developmental sequence, to provide a comprehensive model in promoting epide-
miological understanding of SAD, and to delineate targeted prevention and early
interventions.
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