EPIDEMIOLOGY AND PSYCHOPHARMACOLOGY

Epidemiology of anxiety
disorders

Tanja Michael
Ulrike Zetsche

Jurgen Margraf

Abstract

This contribution provides an overview of the most important recent epi-
demiological studies examining anxiety disorders in the general popula-
tion. Results demonstrate that anxiety disorders are widespread, with
lifetime prevalence rates ranging between 13.6% and 28.8% in Western
countries. Comorbidity among individuals with an anxiety disorder is
high: three out of four people with a lifetime anxiety disorder experience
at least one other mental disorder in their lifetime. There is a particularly
strong association between anxiety disorders and affective disorders
and a considerably lower but still substantial relation between anxiety
disorders and substance use disorders. Shared risk factors and causal
relationships between disorders are discussed as possible sources of
comorbidity. Individuals between the ages of 10 and 25 seem to be
at the highest risk for developing an anxiety disorder. Other risk fac-
tors comprise female gender, behavioural inhibition and negative life
events. Most anxiety disorders are associated with unemployment, low
education, low income, and not being married. This contribution further
presents a summary of the first results from a worldwide epidemio-
logical assessment of mental disorders. The WHO has recently initiated
nationwide mental health surveys with shared methodological standards
in 28 countries around the world. Findings will increase our knowledge
of the mental health status in less developed areas and allow for inter-
cultural comparison of prevalence rates. To date, 14 surveys have been
completed. Twelve-month prevalence rates for six anxiety disorders are
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presented and potential causes for variations in prevalence rates are
discussed.

Keywords age of onset; anxiety disorders; intercultural differences;
lifetime comorbidity; sociodemographic correlates

e The WHO has recently initiated nationwide mental health
surveys with common methodological standards in
28 countries around the world

e Results facilitate intercultural comparison of prevalence
rates and increase our knowledge of the epidemiology
of mental disorders in less developed areas

e To date, 14 mental health surveys have been completed
and their results are discussed in this contribution

The last two decades have witnessed enormous progress in epi-
demiological research in mental disorders, with the introduc-
tion of reliable classification systems (DSM-IV and ICD-10) and
reliable diagnostic assessment instruments. A principal aim of
epidemiology is to establish the prevalence of given disorders;
modern epidemiological research further aims to amass informa-
tion to enhance our understanding of the onset, course and pos-
sible causes of disorders.

Prevalence of anxiety disorders in the general population

A series of primary studies has established that anxiety disorders
are widespread in the general population. Together with affective
and substance use disorders, they are the most common men-
tal disorders. Table 1 provides a detailed overview of the most
important recent epidemiological studies examining anxiety dis-
orders in the general population in Western countries.!-14 Both
lifetime and 12-month prevalence rates are detailed. (Lifetime
prevalence refers to the proportion of the sample that has ever
fulfilled diagnostic criteria, i.e. experienced a given disorder at
some time in their life; 12-month prevalence refers to the pro-
portion of the sample that has qualified for a diagnosis in the
12 months preceding the study.)

Lifetime prevalence rates range from 13.6% to 28.8%. The
variance of these findings probably reflects differences in case
definition, diagnostic instruments, response rates and sample
composition (e.g. age differences), as well as the fact that dif-
ferent subtypes of anxiety disorders were included in calculating
the overall prevalence rate. The 12-month prevalence rates, ran-
ging from 5.6% to 19.3 %, are somewhat lower, indicating that the
aetiopathology is, in most but not all cases, chronic. As Table 1
shows, specific phobias are the most frequent subtypes of anxiety
disorders, followed closely by social phobia. The least common
anxiety disorder is obsessive-compulsive disorder (OCD).
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Prevalence of anxiety disorders in representative samples of the general population in Western countries

Study Diagnostic Age range/n Prevalence Anxiety Subtypes
criteria disorders
Panic Agoraphobia Specific  Social GAD OCD PTSD
disorder phobias  phobia
NCS (USA)? DSM-III-R  15-54/8098 Lifetime 28.7 3.5 5.3 11.3 13.3 51 - 7.6
12-month  19.3 2.3 2.8 8.8 7.9 3.1 - 3.9
Nemesis (Netherlands)?2 DSM-II-R  18-64/7076  Lifetime 19.3 3.8 3.4 10.1 7.8 23 09 -
12-month  12.4 2.2 1.6 7.1 4.8 1.2 0.5 -
MHS-OHS (Canada)3 DSM-III-R  18-54/6261 Lifetime - - - - - - - -
12-month  12.4 1.1 1.6 6.4 6.7 1.1 - =
MAPSS (USA)4 DSM-III-R  18-59/3012 Lifetime 16.8 1.7 7.8 7.4 7.4 = = =
12-month - - — — — — — —
Oslo (Norway)> DSM-III-R  18-65/2066 Lifetime - 4.5 6.1 14.4 13.7 45 16 -
12-month - 2.6 3.1 11.1 7.9 1.9 07 -
EDSP (Germany)® DSM-IV 14-24/3021 Lifetime 14.4 1.6 2.6 2.3 3.5 0.8 0.7 13
12-month 9.3 1.2 1.6 1.8 2.6 0.5 0.6 0.7
Bremer Jugendstudie ~ DSM-IV 12-17/1935 Lifetime 18.6 0.5 4.1 3.5 1.6 0.4 13 1.6
(Germany)” 12-month  11.3 0.5 2.7 2.7 1.4 02 1.0 1.0
Dresdener Studie DSM-IV 18-25/1535  Lifetime 27.2 2.1 (0.8) 2.3 12.3 12.0 2.4 1.3 3.0
(Germany)® 12-month - - - - - - - -
TACOS (Germany)? DSM-IV 18-64/4075  Lifetime 15.1 0913 1.1 10.6 1.9 08 0.5 1.4
12-month - - - - - - - -
NSMHW (Australia)’®  DSM-IV 18+/10,641 Lifetime - - - - - - - -
12-month 5.6 1.1 0.5 - 1.3 26 0.7 1.3
South Florida Study DSM-IV 19-21/1803 Lifetime 15.2 2.1 = = 2.5 1.4 - 11.7
(usp1t 12-month - 1.6 - - - - - 8.4
ESEMeD Project (EU)12 DSM-IV 18+/21,425 Lifetime 13.6 2.1 0.9 7.7 2.44 28 - 1.9
12-month 6.4 0.8 0.4 3.5 1.2 1.0 - 0.9
GHS-MHS (Germany)13  DSM-IV 18-65/4181 Lifetime - - - - - - - -
12-month  14.5 2.3 = — - 1.5 07 -
NCS Replication DSM-IV 18+ Lifetime 28.8¢ 4.7 1.4 12.5 121 57 1.6 6.8
(USA)14 12-month  18.1 2.7 0.8 8.7 6.8 3.1 1.0 3.5
Range Lifetime 13.6-28.8 0.5-4.7 0.9-7.8 2.3-14.4 1.6-13.7 0.4- 0.5- 1.3-
5.7 16 117
12-month  5.6-19.3  0.5-3.1 0.4-3.1 1.8-11.1 1.2-7.9 0.2- 0.5- 0.7-
31 1.0 8.4

GAD, generalized anxiety disorder; OCD, obsessive-compulsive disorder; PTSD, post-traumatic stress disorder.

aNumbers in parentheses: panic disorder with agoraphobia.
bSample consisted of women only.
Including separation anxiety disorder.

Table 1

Age of onset

In general, anxiety disorders develop relatively early in life.}s In
80-90% of cases, the disorder manifests before the age of 35,
and the time between 10 and 25 years seems to be a high-risk
period for the development of anxiety disorders. However, there
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are significant differences between the anxiety disorders with
regard to age of onset.

e Specific and social phobias often start in childhood or early
adolescence and, in general, have manifested before the age of 20.
e Generalized anxiety disorder (GAD), panic disorder and
agoraphobia typically develop during late adolescence and early
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adulthood; the average first manifestation is between 25 and

30 years. GAD is the only anxiety disorder to show increased

prevalence in the elderly.

® OCD characteristically develops between 15 and 39 years.

e The onset of post-traumatic stress disorder (PTSD) is more

varied, as it depends on the age when the trauma occurred.
There appears to be an increase in lifetime prevalence rates of

anxiety disorders across successive generations (secular trend),

but the data are yet to be confirmed.

Comorbidity

Epidemiological research has revealed that comorbidity is very
important in understanding the distribution of anxiety disorders;
in fact, comorbidity is the norm rather than the exception. In the
USA the National Comorbidity Study found that three-quarters
of people with a lifetime anxiety disorder also had at least one
other lifetime mental disorder.! Table 2 details the percentages of
people with a lifetime anxiety disorder who reported at least one
further disorder. The proportions range from 92.2% (panic disor-
der) to 81% (social phobia and PTSD). The rate of comorbidity
for any anxiety disorder (74 %) is lower than the average rate of
comorbidity for the single anxiety disorders (86%), as people
with comorbid anxiety disorders are counted multiple times. For
example, a person with panic disorder and social phobia would
appear in the panic disorder category as well as in the social pho-
bia category, but would only be counted once in the ‘Any anxiety
disorder’ category. The German National Health Interview and
Examination Survey (GHS-MHS) revealed similar lifetime comor-
bidity figures for DSM-IV anxiety disorders.!3

Comorbidity among the anxiety disorders

Many people suffering from an anxiety disorder fulfil the criteria
for more than one anxiety disorder. Looking at Table 1, the sum
of the prevalence rates for the subtypes of the anxiety disorders
consistently exceeds the prevalence given for anxiety disorders as
a whole, which means there is a good deal of comorbidity among
the anxiety disorders (Table 2). Table 3 details data on lifetime
comorbidities of specific pairs of anxiety disorders reported in the
National Comorbidity Study.! Results are shown in the form of
odds ratios, which are a measure of the strength of the association
between the detailed disorders. For example, an odds ratio of 4.8
for panic disorder and social phobia means that the likelihood of

Rates of comorbidity among people with lifetime
NCS/DSM-III-R anxiety disorders

Disorder Rate of comorbidity (%)
Any anxiety disorder 74.1
Panic disorder 92.2
Agoraphobia 87.3
Social phobia 81.0
Simple phobia 83.4
Generalized anxiety disorder 91.3
Post-traumatic stress disorder 81.0
Table 2
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having social phobia is 4.8 times higher for people with panic dis-
order compared to people without panic disorder. Positive asso-
ciations can range from 1 to infinity, with higher values indicating
stronger associations.

All odds ratios are statistically significant and are greater than 1.
This means that there is a positive association between the lifetime
occurrences of all pairs of disorders considered here. However,
there is substantial variation in the size of the odds ratios. Particu-
larly strong associations are reported between GAD and panic dis-
order (12.3), as well as between panic disorder and agoraphobia
(11.9). An odds ratio of 12.3 for the association between GAD and
panic disorder means that the odds of having GAD are 12.3 times
higher for people with panic disorder than for people without panic
disorder. The magnitude of the associations between PTSD and the
other anxiety disorders (2.8-4.2), and between social phobia and
the other anxiety disorders, is relatively low (3.8-4.8).

Comorbidity with other mental disorders

Anxiety disorders and affective disorders are strongly related to
each other. The National Comorbidity Survey reported an aver-
age odds ratio of 6.6 for the pairwise associations between an
affective disorder and an anxiety disorder.! This is slightly higher
than the average odds ratio (6.2) for the pairwise associations
between two anxiety disorders. There were particularly strong
associations between panic disorder and affective disorders, and
between GAD and affective disorders.

It is well documented that anxiety disorders are associated
with substance use disorders. However, the strength of this
association is substantially lower than that between affective dis-
orders and anxiety disorders. For example, the average odds ratio
in the National Comorbidity Survey for pairwise associations
between a substance use disorder and an anxiety disorder was
2.4. An examination of the comorbidity of alcohol abuse/depen-
dence and anxiety disorders in four different sites revealed odds
ratios of between 2.1 and 2.5.1¢

It is not currently possible to outline comorbidity patterns of
anxiety disorders with other mental disorders, as the evidence is
too sparse. However, the comorbidity of anxiety disorders and
somatoform disorders is relatively high.

Temporal course of onset of comorbid disorders
Affective disorder: as a general rule, the onset of anxiety dis-
orders precedes or occurs at the same time as the onset of affec-
tive disorders. More than two-thirds of people with both disorders
interviewed in the National Comorbidity Survey indicated that
the anxiety disorder developed first.1” Only 15.4% of the cases
with an anxiety disorder reported it as the secondary disorder.
Panic disorder and GAD develop most frequently (83 % and 76 %
respectively) at the same time as an affective disorder or second-
ary to an affective disorder.

The onset of anxiety disorders generally precedes that of alco-
hol and drug use disorders.

Alcohol use disorders: the evidence for a unidirectional temporal
relationship is particularly strong for the phobic disorders: phobic
disorders rarely develop after the onset of alcoholism. This find-
ing is consistent with the hypothesis that alcohol (mis)use rep-
resents an attempt to self-medicate phobic anxiety. Phobic states
may be risk factors for the subsequent onset of problem drinking

© 2007 Published by Elsevier Ltd.
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Lifetime comorbidities (odds ratios) between pairs of NCS/DSM-III-R anxiety disorders

Panic disorder Agoraphobia
Panic disorder = =
Agoraphobia 11.9* =
Social phobia 4.8* -
Simple phobia 7.9* =
Generalized anxiety disorder - -
Post-traumatic stress disorder 3.9* 4.2%

*Qdds ratio significant at the 0.05 level, two-tailed test.

Table 3

behaviour and should therefore be the primary target for the pre-
vention of alcoholism. No consistent temporal pattern has been
observed with panic disorder and alcoholism, however. While
it is possible that some cases of alcohol dependence develop as
a means of self-medicating for panic, it is equally plausible that
some cases of alcoholism increase the risk of panic disorder, or
that common aetiological factors are shared between alcoholism
and panic disorder.1°

Substance use disorders: in almost all cases, social phobia, spe-
cific phobia and PTSD develop before a substance use disorder.
The other anxiety disorders usually occur before a substance use
disorder, but the evidence for a unidirectional temporal relation-
ship is less strong.

Aims and future directions of comorbidity research

As well as observing comorbidity patterns, epidemiological

research aims to examine whether two disorders share the same

risk factors (i.e. the same risk factors lead to disorder A, disorder

B, or both), or whether a causal relationship exists between the

disorders (i.e. disorder A causes disorder B). Shared risk factors

for two or more disorders could stem from domains such as:

e common genes

e shared exposure to prenatal environmental factors (e.g.
maternal alcohol use)

¢ biological environmental factors (e.g. nutrition)

¢ non-biological environmental factors (e.g. family environment).

Examples that would be indicative of a causal relationship are

depression as a psychological response to impairment through

phobic anxiety, or alcoholism as a consequence of self-medicating

phobic states.

Considerably more research is needed in order to discriminate
between shared risk factors or causal relationships as sources of
comorbidity. The study design of such research would need to
include variables that are, on theoretical grounds, assumed to be
possible shared risk factors (e.g. detailed interview about family
environment). It is important to note that temporal priority is
not necessarily the same as causal priority; the disorder with the
earlier onset may not significantly predict the subsequent onset
of the second disorder. Therefore, it is useful not only to examine
temporal priority but to establish predictive priority - whether
one disorder is significantly associated with the subsequent onset
of another disorder.
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Social phobia Simple phobia Generalized anxiety disorder

= = 12.3*
7.1* 8.7* 5.8*
= = 3.8*
7.8* = 4.9%
2.8* 3.8* 3.9%

Intercultural differences in the prevalence of anxiety disorders

Most of our knowledge of the epidemiology of mental disorders
is based on research in Western countries. Although there have
been a few epidemiological studies conducted in less devel-
oped areas of the world, comparison of results has been ham-
pered due to large variations in study design and methodology
(e.g. employed sampling method, diagnostic tools, sample size).
In order to address this problem the World Health Organization
(WHO) recently launched a worldwide mental health project
with nationwide mental health surveys in 28 countries. In order
to facilitate intercultural comparison of results, all surveys share
common methodological standards such as multistage house-
hold probability sampling, face-to-face interviews by trained
interviewers and employment of a fully structured diagnostic
instrument for DSM-IV disorders. To date, surveys have been
completed in 14 countries in the Americas (Mexico, Colombia,
USA), Europe (Belgium, France, Germany, Italy, Netherlands,
Spain and Ukraine), the Middle East (Lebanon), Africa (Nigeria)
and Asia (China, Japan). Six of these countries (China, Colombia,
Lebanon, Mexico, Nigeria and Ukraine) were classified as less
developed by the World Bank. Assessed anxiety disorders were
panic disorder, agoraphobia without panic disorder, specific pho-
bias, social phobia, GAD and PTSD. (OCD was assessed in the
LNMHS (Lebanon) and NSMHW (Nigeria); however, results are
not presented here.)

An overview of results is presented in Table 4.12.14.18-23 Qver-
all, prevalence rates found in the WHO surveys are consider-
ably lower than in comparable previous studies. Twelve-month
prevalence rates for all anxiety disorders range from 2.7% in
China to 18.1% in the USA. Prevalence rates of different anxiety
disorders in Lebanon, Mexico and Ukraine appear to be compar-
able to Western European countries, whereas surveys in China,
Japan and Nigeria revealed considerably lower rates. In line with
earlier findings, prevalence rates are two to three times higher in
the USA compared with European countries. It is notable that the
relative frequency of anxiety disorders is similar across cultures:
specific phobias and social phobia constitute the most common
anxiety disorders, while panic disorder and agoraphobia are less
widespread. However, the prevalence of generalized anxiety dis-
order varies remarkably between the less developed countries.
For example, extremely low rates of GAD were found in Nigeria
and Mexico, whereas GAD was relatively widespread in Asian

© 2007 Published by Elsevier Ltd.
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Prevalence rates of anxiety disorders in 6 non-Western countries compared with those in Europe and the USA

Study Age range/ Response Prevalence
sample size rate (%)
WHO surveys in non-Western countries
CMDPSD (Ukraine)?8 18+/4725 78.3 12-month
LNMHS (Lebanon)?® 18+/2857 70.0 12-month
NSMHW (Nigeria)20 18+/4984 79.9 12-month
M_NCS (Mexico)?? 18-65/5826  76.6 12-month
WMH] 2002-2003 20+/1664 56.4 12-month
(Japan)?
B-/S-WMH (China)?3 18-70/5201  74.7 12-month
Range 12-month
WHO surveys in Western countries
ESEMeD Project (EU)12 18+/21,425 45.9% - Lifetime
78.6%
average: 12-months
61.2%
NCS Replication (USA)** 18+ 70.9% Lifetime
12-months

aIncluding obsessive—compulsive disorder.
bIncluding separation anxiety disorder.

Table 4

countries (Japan, China). This finding may raise questions about
the validity of the DSM-IV criteria for GAD.

Whether the differences in prevalence rates between cultures
are due to methodological differences or whether they reflect actual
variations in morbidity can be disputed. Although common meth-
odological procedures were employed in all surveys, response rates
and sample sizes varied between studies. Furthermore, a lack of
a tradition of anonymous public opinion research and stronger
stigma related to mental disorders in Asia and Africa may have lead
to an underestimation of actual morbidity. In some samples, a high
percentage of young people, who have not yet lived through the
critical age-of-onset years, may also have contributed to low preva-
lence rates. Finally, it has to be considered that the applied diagnos-
tic criteria are based on Western concepts of mental disorders. It is
questionable whether the existing diagnostic categories are appro-
priate for describing symptom clusters in other cultures.??

Future epidemiological research has to address the questions of
intercultural validity of diagnostic criteria. It should also be consid-
ered whether modified interview methods (e.g. starting with ques-
tions related to physical symptoms) might result in more accurate
estimations of prevalence rates in some cultures. Assuming that
some of the variations in prevalence rates reflect actual differences
in morbidity, it will be intriguing to investigate and determine which
cultural factors act as risk or protective factors, respectively.

Genetic epidemiology of anxiety disorders

A series of primary studies has indicated that anxiety disorders
show familial aggregation and are, at least to some extent,
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Anxiety Subtypes
disorders
Panic Agora-  Specific  Social GAD PTSD
disorder phobia phobias phobia
3.78 1.27 0.24 - 1.53 1.19 -
11.22 0.2 0.3 8.2 1.1 = 2.0
4.1 0.1 0.2 3.5 0.3 0.0 0.0
6.6 0.6 0.7 4.0 1.7 0.4 0.6
4.8 0.5 0.3 2.7 0.8 1.2 0.4
2.7 0.2 0.0 1.9 0.2 0.8 0.2
2.7-11.2 0.1-1.27 0.0-0.7 1.9-8.2 0.2-1.7 0.0-1.2 0.0-2.0
13.6 2.1 0.9 7.7 2.44 2.8 1.9
6.4 0.8 0.4 3.5 1.2 1.0 0.9
28.8b 4.7 1.4 12.5 121 5.7 6.8
18.1 2.7 0.8 8.7 6.8 3.1 3.5

heritable. A recent meta-analysis examined the magnitude
of familial aggregation, as well as the relative contribution of
genetics and environment to the aetiology.?* Its results show
that panic disorder, phobias, GAD and OCD show substantial
familial aggregation; for example, there is a significant associa-
tion between panic disorder in the probands and panic disorder
in the first-degree relatives. The odds ratios are similar across
disorders, ranging from about 4 to 6. So far, no adoption stud-
ies on anxiety disorders have been carried out, so twin studies
are the only available means of differentiating potential genetic
versus common familial environmental causes for the familial
aggregation.

The models used to proportion the variance in liability into
either genetic or familial environmental sources are based on
the equal-environment assumption - that is, the assumption that
greater intra-pair resemblance of monozygotic than dizygotic
twins is due to their greater genetic resemblance rather than any
greater similarity of their environment. The results of such twin
studies suggest that the major source of familial risk is genetic.
Despite this finding, it is important to note that the role of indi-
vidual environmental factors in the development of anxiety dis-
order is highly significant. The estimated heritabilities across the
disorders are in the modest range of 30-40%.

Sociodemographic correlates of anxiety disorder prevalence

A series of sociodemographic variables are associated with anxi-
ety disorders. The following factors were consistently found to be
linked with relatively high prevalences.

© 2007 Published by Elsevier Ltd.
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Sex: it is estimated that women have a higher prevalence of anxi-
ety disorders. The differences between the sexes are particularly
pronounced in specific phobias and agoraphobia; they are least
pronounced in OCD.

Marital status: married respondents have lower prevalence
than widowed, divorced or unmarried respondents. It might
be assumed that people with anxiety disorders have difficulties
starting and/or maintaining a romantic relationship. The loss of
a relationship seems to be a risk factor for anxiety.

Occupation: unemployment, being a housewife/househusband
and having no occupation are associated with high prevalence.

Education: low levels of education are linked with anxiety.

Financial situation: low income is correlated with high pre-
valence of anxiety disorders.

Risk factors for anxiety disorders

A risk factor is a variable that precedes the outcome measure and
that can be used to divide the population into two groups, high-
risk and low-risk. So far, epidemiological research of anxiety dis-
orders has focused on examining the influence of genetic factors,
behavioural inhibition, negative life events and upbringing on
the subsequent onset of anxiety. As reported above, genetic
factors are important risk factors for anxiety.

Behavioural inhibition refers to a disposition to react to new
situations with initial inhibition, i.e. avoidance of novel objects,
crying or withdrawal to caregiver. Preliminary evidence suggests
that displaying behavioural inhibition during childhood is associ-
ated with an elevated risk of developing an anxiety disorder at
some point subsequently. Some studies have found behavioural
inhibition to be a non-specific risk factor (i.e. it was associated
with all anxiety disorders), whereas others have found it to be a
specific risk factor for social phobia.

Negative life events: several epidemiological studies showed that
the experience of violence in early life is linked with subsequent
anxiety. The data with respect to other stressful life events, such
as parental divorce or death of a parent, are inconsistent. Some
studies have found such factors to be related to a subsequent
onset of an anxiety disorder; other studies could not find an
association.

Upbringing: the current empirical evidence about upbringing
and anxiety disorders is still relatively sparse. So far, social
phobia has been linked to parental rejection and overprotection.

Conclusion

Anxiety disorders are among the most common mental dis-
orders and their prevalence and course are reasonably well
documented. However, the factors that put people at risk for
an anxiety disorder are still largely unknown. Future epidemi-
ological research should examine the role of potential risk factors
and their interaction in the development of anxiety. The choice of
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variables should be based on current models of anxiety disorders
and might include:

e genetic factors

® learning history

e how easily conditioned responses are acquired

® anxiety sensitivity

e social support

¢ physiological responsivity

¢ dysfunctional cognitions. L 4
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