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Abstract
Objective: The objective was to estimate the age of onset (AOO) for all anxiety disorders and for specific subtypes. Gender
differences in the AOO of anxiety disorders were examined, as were the influence of study characteristics on reported AOOs.

Methods: Seven electronic databases were searched up to October 2014, with keywords representing anxiety disorder
subtypes, AOO, and study design. The inclusion criteria were studies using a general population sample that provided data on
the AOO for all anxiety disorders, or specific anxiety disorders, according to DSM-III-R, DSM-IV, or ICD-10 criteria.

Results: There were 1028 titles examined, which yielded 24 studies meeting the inclusion criteria. Eight studies reported the
AOO and gender. Meta-analysis found a mean AOO of all anxiety disorders of 21.3 years (95% Cl 17.46 to 25.07). Separation
anxiety disorder, specific phobia, and social phobia had their mean onset before the age of 15 years, whereas the AOO of
agoraphobia, obsessive-compulsive disorder, posttraumatic stress disorder, panic disorder, and generalized anxiety disorder
began, on average, between 21.1 and 34.9 years. Meta-analysis revealed no difference in the AOO between genders. A
prospective study design and higher developmental level of the study country were associated with an earlier AOO.

Conclusions: Results from this meta-analysis indicate that anxiety disorder subtypes differ in the mean AOO, with onsets
ranging from early adolescence to young adulthood. These findings suggest that prevention strategies of anxiety disorders
should be directed towards factors associated with the development of anxiety disorder subtypes in the age groups with the
greatest vulnerability for developing those disorders.

Abrégé
Obijectif : Estimer I'age de début (ADD) de tous les troubles anxieux, et de sous-types spécifiques. Les différences selon le
sexe de ’ADD des troubles anxieux ont été examinées. ainsi que I'influence des caractéristiques de I’étude sur les ADD
déclarés.

Méthode : Sept bases de données électroniques ont été recherchées jusqu’en octobre 2014, avec des mots clés représentant
les sous-types des troubles anxieux, ’ADD et la méthode de I'étude. Les critéres d’inclusion étaient des études utilisant un
échantillon dans la population générale qui fournissait des données sur ’ADD pour tous les troubles anxieux, ou des troubles
anxieux spécifiques, selon le DSM-III-R, le DSM-IV ou les criteres de la CIM-10.

Résultats : Mille vingt-huit titres ont été examinés, ce qui a produit 24 études qui satisfaisaient aux critéres d’inclusion. Huit
études mentionnaient ’ADD et le sexe. La méta-analyse a révélé un ADD moyen pour tous les troubles anxieux de 21,3 ans
(ICa95% 17,46 2 25,07). Le trouble d’angoisse de séparation, la phobie spécifique et la phobie sociale avaient un début moyen

! Department of Child and Adolescent Psychiatry/Psychology, Erasmus Medical Center—Sophia Children’s Hospital, Rotterdam, the Netherlands

Corresponding Author:
Jeroen S. Legerstee, PhD, Erasmus Medical Center—Sophia Children’s Hospital, P.O. Box 2060, 3000 CB, Wytemaweg 80, Rotterdam, the Netherlands.
Email: j.s.legerstee@erasmusmc.nl


https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/0706743716640757
http://thecjp.ca
http://larcp.ca

238 The Canadian Journal of Psychiatry 62(4)

avant I'age de |5 ans, alors que 'ADD de I'agoraphobie, le trouble obsessionnel-compulsif, le trouble de stress post-
traumatique, le trouble panique et le trouble d’anxiété généralisée commencaient en moyenne entre 21,l et 34,9 ans. La
méta-analyse n’a révélé aucune différence de 'ADD entre les sexes. La méthode de I'étude prospective et le niveau de
développement élevé du pays de I'étude étaient associés a un ADD plus précoce.

Conclusions : Les résultats de cette méta-analyse indiquent que les sous-types de troubles anxieux ont un ADD moyen
différent, les commencements s’échelonnant du début de I'adolescence au jeune age adulte. Ces résultats suggerent que les
stratégies de prévention des troubles anxieux devraient étre axées sur les facteurs associés au développement des sous-types

des troubles anxieux dans les groupes d’age présentant la plus grande vulnérabilité a développer ces troubles.
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Clinical Implications

e The AOO of anxiety disorders presented in this meta-
analysis may assist professionals to recognize the
emergence of anxiety disorders.

e Differences in the AOO emphasize that preventive
strategies need to be directed towards specific vulner-
ability periods of anxiety disorder subtypes.

e Despite the gender differences in prevalence rates of
anxiety disorders, the AOO of anxiety disorders does
not differ across genders.

Limitations

e The effect of sample age on the AOO was not exam-
ined because most studies did not report these
descriptives.

e Several studies could not be included in the present
meta-analysis as they did not report sufficient statis-
tical summary measures.

Numerous community surveys have shown that anxiety
disorders are the most common mental disorders world-
wide." Anxiety disorders are debilitating and often cause
impairment in social and occupational functioning.’*
Anxiety disorders cause more disability than all other men-
tal health disorders.* Economic losses arising from anxiety
disorders have been estimated at around US$42 billion
annually in the United States and €41 billion in Europe.>*
Childhood anxiety symptoms often persist into adulthood,’
and the early identification as well as treatment of children
at risk for anxiety disorders may prevent the development
of more severe disorders.®'2

The age of onset (AOO) of mental disorders is a vital
statistic in the formulation of mental health policy." Several
studies have compared the outcomes of early versus late
onset of anxiety disorders. Early (childhood) onset has been
associated with more severe psychopathology and comor-
bidity,14'16 more avoidance behaviour,17 and even higher
rates of suicide.'® Although outcomes of early anxiety dis-
order onset demonstrate the need for accurate information
about the AOOQ, there is wide variation in the reported mean
AOO between studies and for anxiety disorder subtypes.

Two previous reviews'*>® have reported on the AOO of a
range of mental health disorders in the general population,
including anxiety disorders. They found that some anxiety
disorders, particularly phobias, have their onset in child-
hood, whereas other anxiety disorder subtypes begin later,
usually in early adult life. However, these review studies did
not systematically estimate the AOO of different anxiety
disorders and did not examine factors that might have influ-
enced reported AOOs. First, the reliability of the retrospec-
tive recollection of AOOs may be affected by recall bias,’
and prospective studies may provide more reliable informa-
tion on AOOs. Second, as prevalence rates vary between
countries”® and individual studies report differences in the
AOO for males and females,'® both the country of origin and
gender may influence the AOO. To our knowledge, there are
no studies that have used meta-analyses to estimate the AOO
of all anxiety disorders and the AOO of specific anxiety
disorders. Meta-analysis has the advantage of combining
data from a number of studies, improving the accuracy of
the final estimate of the AOO. Meta-regression can examine
factors that influence the AOO, reducing the probability of
type I error.

The present study aimed to conduct a systematic review
and meta-analysis of published studies to estimate the
AOO of all anxiety disorders and subtypes of anxiety dis-
order. In addition, we aimed to examine the influence of
gender differences and study characteristics on the AOO of
anxiety disorders.

Methods
Data Sources

The following databases were searched from inception on
October 17, 2014: Excerpta Medica dataBASE (EMBASE),
MEDLINE (OvidSP), Web of Science, PsycINFO (OvidSP),
Cochrane, PubMed (as supplied by publisher), and Google
Scholar. Titles and abstracts were searched with a combina-
tion of the following keywords (adjusted for the specific
database): “Anxiety disorder” (i.e., anxiety disorder, acute
stress disorder, generalized anxiety disorder, agoraphobia,
[specific/isolated] phobia, social phobia, obsessive-
compulsive disorder, posttraumatic stress disorder, adjust-
ment disorder, separation anxiety disorder, stress disorder,
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panic disorder), “Age of onset” (i.e., onset age, AOO, age at
onset), and “Study design” (i.e., cohort, longitudinal, pro-
spective, retrospective). Searches were limited to studies
published in English.

Study Selection

First, 2 master psychologists (J.d.L. and C.Z.) independently
reviewed the title and abstract of the articles for relevance.
We included studies using a complete sample from the gen-
eral population that reported on AOO, prevalence, incidence,
lifetime occurrence, or epidemiology of anxiety, psychiatric,
or mental disorders and that were published in a peer-
reviewed, indexed scientific journal. We excluded studies
that did not examine a representative sample of the general
population, reviews of other studies, and studies that
reported on subclinical anxiety (i.e., no diagnosis).

Second, the full texts of articles found eligible in the first
step were screened by the 2 psychologists independently for
both the inclusion and exclusion criteria mentioned above
and for the following additional criteria: 1) anxiety disorders
were classified by either DSM-III-R, DSM-1V, or ICD-10; 2)
AOO was defined as the age at which the first symptoms of
an anxiety disorder were experienced; and 3) there was an
availability of summary statistics or projections (i.e.,
Kaplan-Meier) of the location (i.e., mean or median) and/or
spread (i.e., SD or interquartile range [IQR]) for the AOO of
anxiety disorders.

Data Extraction Process

Author contact. All corresponding authors of the articles
that were included after the second step of study selection
were contacted by email and asked to send means and SDs
(or medians and IQRs) and corresponding sample sizes for
the AOO of anxiety disorders in general and subtypes. In
addition, all authors were asked to send these results for
males and females separately.

Sample overlap. When studies were based on an identical
sample, only one study was included based on the following
hierarchical rules: 1) the statistical, most usable AOO char-
acteristics; 2) for prospective studies, the study conducted
over the longest duration; and 3) the study with most infor-
mation about the AOO (i.e., subtypes, gender differences).

Data extraction. The study design (retrospective or pro-
spective) and sample characteristics (total sample size, %
males, age range at the time of the study, and classification
system used [DSM-III-R, DSM-1V, or ICD-10]) were
extracted. The Human Developmental Index (HDI) was used
to quantify the level of development of a country and repre-
sents a summary measure of average life expectancy, edu-
cation, and income.”® The following AOO characteristics
were extracted: number of participants with a lifetime his-
tory of an anxiety disorder, summary statistics (differen-
tiated by gender if available), AOO assessment instrument,

number of subtypes covered by the assessment instrument,
and definition of AOO defined by the assessment instrument.
When the number of participants with a lifetime history of an
anxiety disorder was not reported, the sample size was cal-
culated based on the prevalence rates of anxiety disorders as
reported by the study. For AOO characteristics, preference
was given to data that were provided by email by authors if
the data either qualitatively or quantitatively (i.e., subtypes)
outperformed data from the original article.

Statistical Analysis

The statistical program Comprehensive Meta-Analysis**
was used for meta-analysis. A random-effects model was
employed because of the high likelihood of between-study
heterogeneity. The method of moments was chosen for meta-
regression. Medians of the AOO were transformed to means
and SDs as described by Wan et al*> in which both the IQR
(25th and 75th percentiles) and sample size related to the
median are taken into account.

First, the mean AOO was estimated for anxiety disorders
in general (ANX) and for the following subtypes: separation
anxiety disorder (SAD), specific phobia (SP), social phobia
(SOP), agoraphobia without panic disorder (AwP),
obsessive-compulsive disorder (OCD), posttraumatic stress
disorder (PTSD), panic disorder (PD), and generalized anxi-
ety disorder (GAD). Second, meta-analyses were performed
to test for gender differences in the AOO. Third, meta-
regressions were performed to examine the impact of mod-
erator variables on the reported AOO measures. Study
design, number of anxiety disorders covered, and HDI were
entered as moderators.

Results
Study Selection

A detailed overview of the study selection process is dis-
played in Figure 1. In the first step of screening for study
inclusion based on the title and abstract, 189 of the 1028
identified studies were eligible (95.9% reviewer consensus).
In the second step based on full texts, 41 of the 189 studies
were included (92.1% reviewer consensus). The correspond-
ing authors of 8§ studies provided additional data by email.
After considering priorities of quality and quantity regarding
sample overlap, 30 articles were selected for data extraction.
Six studies were excluded because they did not report, and
we were unable to locate by correspondence with the authors
the sample sizes, prevalence rates, or spread measures of the
AOO. Twenty-four studies were included in the meta-
analysis (see online Appendix 1 for an overview),?**° of
which 8 presented gender-specific AOO data.

Study Characteristics

Most studies had a retrospective design (70.8%) and used the
DSM-III-R or DSM-IV classification (95.8%). The age range
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Figure |. Flowchart of study selection process.

of the participants in the studies varied from narrow to broad,
and samples ranged from early adolescence until late adult-
hood. Twelve AOO medians with IQRs were transformed to
means and SDs. When studies reported the AOO for both PD
with and PD without agoraphobia, these separate estimates
were combined in the meta-analysis, together representing PD.

Meta-analyses

Age of onset. Figure 2 gives an overview of the estimated
mean AOO and number of estimates of each anxiety disor-
der. The meta-analysis for ANX included estimates from
14 nonoverlapping studies with a total sample of
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Figure 2. Mean age of onset estimates for anxiety disorders. Separation anxiety disorder (SAD; 4 studies; n = 388), specific phobia (SP; I |
studies; n = 7207), social phobia (SOP; 12 studies; n = 3407), agoraphobia without panic disorder (AwP; 8 studies; n = 1209), obsessive-

compulsive disorder (OCD; | | studies; n = 866), posttraumatic stress di

sorder (PTSD; 12 studies; n = 1459), panic disorder (PD; | | studies;

n = 3240), generalized anxiety disorder (GAD; 15 studies; n = 4422), and anxiety disorders in general (ANX; 14 studies; n = 7443). I* =

93.6%—99.7% (all P < 0.0001).

7443 individuals. The estimated mean AOO was 21.3 years
(95% CI 17.46 to 25.07). The estimated AOO was lowest for
SAD (10.6 years; 95% CI 6.38 to 14.84), followed by SP
(11.0 years; 95% CI 8.25 to 13.65) and SOP (14.3 years; 95%
CI 13.27 to 15.41). Higher AOOs were estimated for AwP
(21.1 years; 95% CI 17.02 to 25.23), OCD (24.0 years; 95%
CI 18.57 to 29.41), PTSD (26.6 years; 95% CI 22.13 to
31.06), PD (30.3 years; 95% CI 26.09 to 34.59), and GAD
(34.9 years; 95% CT 30.88 to 39.01).

As evidenced by the nonoverlapping confidence intervals
of their estimates, SAD, SP, and SOP have a significantly
earlier AOO than other anxiety disorders, and GAD has a
significantly later AOO than SAD, SP, SOP, AwP, and
OCD.

Gender differences in AOO. Because only 2 studies reported
gender-specific estimates for SAD, AwP, and ANX, these
AOO outcomes could not be analyzed. A total of 31 esti-
mates of 8 separate studies were included in this meta-
analysis with a total sample size of 3256 males and
7766 females.

Publication bias could not be assessed because there were
not enough estimates for each anxiety disorder subtype.
Moreover, combining all different anxiety disorder subtypes
in one funnel plot could result in a noninformative conclu-
sion of publication bias.

Figure 3 shows the combined, abbreviated forest plot with
the weighted effect size and 95% CI for 6 anxiety disorder
subtypes. No significant difference in the AOO of anxiety
disorders was found between males and females. The
weighted mean difference (WMD) between genders in the
AOO varied between —0.20 (95% CI -0.78 to 0.38,
PP = 82.2%, P < 0.001) for SOP to 0.49 (95% CI —0.31 to
1.28, > = 97.7%, P < 0.001) for SP. Both /> measures
indicate that there is a significant amount of heterogeneity
between studies, which supports our choice of a random-
effects model. A nonsignificant trend was found for an ear-
lier onset of OCD in males (WMD = 0.21, 95% CI -0.03 to
0.45, P = 0.08; > = 6.4%, P = 0.376).

Meta-regressions

Meta-regression outcomes of the impact of study design,
number of anxiety disorders covered by ANX, and HDI on
the AOO of anxiety disorders are shown in Table 1.

First, we investigated the impact of a prospective design
versus a retrospective design on the AOO. Ninety-eight esti-
mates were included in 9 separate meta-regressions. The results
showed an earlier AOO of AwP, OCD, PTSD, PD, and GAD
for studies with a prospective design, explaining 30.93% to
75.57% of the variance in the AOO between studies.




242 The Canadian Journal of Psychiatry 62(4)
Number  Sample size ~ Sample size Standardized difference in means
of studies  female (n) male (n) (95% CI)
Specific Phobia (SP) 4 3213 1289
Social Phobia (SOP) 4 265 125
Obsessive Compulsive Disorder
(OCD) 6 209 157 |
Post-traumatic Stress Disorder
(PTSD) 4 651 286 —
Panic Disorder (PD) 5 7603 3118
Generalized Anxiety Disorder
(GAD) 6 1640 693
0 1 2
Earlier onset in females Earlier onset in males

Figure 3. Combined forest plot for gender difference in age of onset (years) for anxiety disorders.

Second, we determined whether the AOO of ANX was
associated with the number of anxiety disorder subtypes
covered by ANX in the different studies. Fourteen estimates
were included in this analysis. The results showed that an
earlier AOO of ANX was found when ANX was covered by
more anxiety disorder subtypes (B = —6.34 [1.31], 95% CI —
8.90 to 3.78, R* = 0.32, P < 0.001).

Third, we related the HDI of the study country to the
AOO of anxiety disorders. A total of 98 estimates were
included in this analysis. Differences in the AOO between
different levels of the HDI were found. An earlier onset of
SAD, SOP, OCD, and GAD was reported for countries with
a higher HDI. Explained variances varied between anxiety
disorder subtypes, with 4.46% for GAD up to 94.45% for
SAD.

Discussion

This meta-analysis aimed to estimate the AOO of anxiety
disorders and examine gender differences in the AOO and
the effect of study characteristics on the AOO. Twenty-
four studies with a general population sample were
included in the present study. ANX had an estimated mean
AOO of 21.3 years. Significant differences in the AOO
were found between anxiety disorder subtypes. SAD, SP,
and SOP had their onset in childhood and early adoles-
cence, whereas AwP, OCD, PTSD, PD, and GAD had their
onset in young adulthood. Gender was not related to the
AOO of anxiety disorders. An earlier AOO was found for
ANX when it comprised more anxiety disorder subtypes.
For certain specific anxiety disorder subtypes, study design
and developmental level of the study were associated with
the AOO.

A strength of the current meta-analysis is that we were
able to use previous empirical studies in the general popula-
tion to estimate the AOO for each anxiety disorder subtype.

The 2 previous reviews of Kessler et al'® and McGorry
et al*® did not specify AOOs for each anxiety disorder.
Moreover, the AOO reported by McGorry et al*® was
younger probably because their review was limited to studies
of adolescents.

The current meta-analysis shows differences in the
onset of anxiety disorder subtypes, ranging from early
adolescence to young adulthood. This sequence validates
the current taxonomy of anxiety disorders,’® as social and
cognitive development has been shown to affect the timing
of anxiety disorder subtypes,’'>* in addition to environ-
mental and genetic risk factors.>® The later onset of AwP,
PD, and GAD, for instance, is in line with research that
separates these disorders from SP based on genetic predis-
position.*>> SOP, which was found to emerge in adoles-
cence, has a shared genetic susceptibility with AwP, PD,
and GAD.

We found that GAD had the latest AOO at around
35 years. This high estimation of the AOO of GAD might
be biased due to the large diagnostic overlap with major
depressive disorders®®*’ in combination with the relatively
later onset of mood disorders." SAD was found to have the
earliest AOO. This early onset is probably due to the require-
ment in ICD-10, DSM-III-R, and DSM-IV that the onset of
SAD is before the age of 18 years. As DSM-5 allows for the
onset of SAD in adulthood,”® AOO estimates for SAD will
probably be higher in future studies.

Although it is well known that anxiety disorders are
more common among women (for an overview, see Som-
ers et al>®), and that women comprised two-thirds of the
individuals in our study, we did not find gender differences
in the AOO of anxiety disorders. No gender difference in
AOOs was found in a large study by McLean et al.** This
finding suggests that the period of greatest vulnerability for
developing an anxiety disorder is the same for men and
women.
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Table I. Meta-regression on the effect of study characteristics on
AOO of anxiety disorders.

Slope
Anxiety disorder (standard R?
subtype error) 95% Cl value
Separation anxiety disorder
Study design n.s.
HDI —90.45 (9.10)* —108.29 to —-72.61 0.94
Specific phobia
Study design n.s.
HDI n.s.
Social phobia
Study design -3.12 (1.21)° —549 to -0.74 —°
HDI —17.38 (420> -25.61 to -9.14 0.44
Agoraphobia without
panic disorder
Study design 825 (2.64)° -1343t0-3.08 0.65
HDI n.s.
Obsessive-compulsive
disorder
Study design —13.16 (4.78)> -22.54t0-3.79 03I
HDI —-88.21 (19.42)* —126.27 to -50.15 0.62
Posttraumatic stress
disorder
Study design -16.60 (3.33)* —23.12to —10.07 0.5l
HDI ns.
Panic disorder
Study design —15.21 (2.76)*  —20.62 t0 -9.80 0.69
HDI ns.
Generalized anxiety
disorder
Study design —-18.19 (3.62)> 2529 to-11.09 0.5l
HDI —83.75 (20.55)* —124.03 to —43.47 0.45
Anxiety disorders in
general
Study design -12.36 (4.87)>° 2191 to 281 —
Number of subtypes —6.34 (1.31)* -890t0-3.78 032
covered
HDI n.s.
Study design represents a dummy variable (0 = retrospective, | = prospec-
tive). AOO = age of onset; HDI = Human Developmental Index; n.s. = not
significant.
P < 0.001.
®P < 0.0l.

“Explained variance could not be calculated because the between-study
variance was higher after entering the covariate.

An earlier AOO was estimated for SAD, SOC, GAD, and
OCD in countries with a higher HDI. This suggests that some
anxiety disorder subtypes have an earlier onset in countries
that provide better life expectancy, education, and income.
However, other factors can explain these findings as well.
First, most studies had a retrospective design. Retrospective
studies on AOOs rely heavily on the recall of the first onset
of symptoms. More public awareness of and less prejudice
against mental health problems in developed countries than
in developing countries®' might result in the earlier recogni-
tion and recall of anxiety problems in people from developed
countries. Additionally, families in developing countries
might have more pressing concerns, which could result in

delayed recall of the onset of anxiety disorders when asked
retrospectively. Second, most of the prospective studies were
carried out in developed countries. Prospective studies likely
have a more accurate estimate of the AOO of mental dis-
orders compared to retrospective studies. This could be an
explanation of why earlier AOOs were found for developed
countries. Third, half of the studies in countries with a low
HDI did not cover SAD and OCD. Therefore, AOO esti-
mates of SAD and OCD for developing countries are not
very robust.

Limitations

Because of the large diversity in study characteristics and
statistics reported by the studies included in this meta-
analysis, the following limitations should be taken into
account. First, many studies could not be included in the
present meta-analysis because they did not report sufficient
statistical summary measures. Second, we were not able to
control for the age of the samples as no study provided mean
age statistics. Presumably, an older sample will be associated
with later AOOs due to recall bias and a longer period of
being at risk of developing the disorder. Third, we found that
prospective studies reported lower AOOs of anxiety disor-
ders. As most studies that were included in this meta-
analysis had a retrospective design, this could have led to
higher estimates of the AOO due to recall bias. Fourth, we
had to transform reported medians to means, while skew-
ness of the data favours using median instead of mean
scores. This may also have led to a later estimated AOO.
Using prevalence rates to determine the sample size of
individuals who reported on the AOO of anxiety disorders
probably overestimated the weight of these studies in the
meta-analysis, as not all individuals are able to report on
their AOO.

Implications

There are several important implications from the results of
this meta-analysis. The estimated AOOs identified risk peri-
ods for the development of different anxiety disorders. This
information could guide prevention programs to target fac-
tors contributing to the emergence of anxiety disorders in
key vulnerability periods. Because primary prevention pro-
grams have generally been provided at schools, the later
onset of AwP, OCD, PTSD, PD, and GAD highlights the
need for prevention beyond the education system. As to
future research, when studying AOOs in either general com-
munity or clinical samples, more uniform reporting would
help in the interpretation of study results. Based on the diver-
sity found in the reporting of AOOs and the results of the
current study, we propose for reporting both the mean or
median and the variation of this measure. In addition, more
prospective studies with frequent screening would further
guide our understanding of the AOO of anxiety disorders.
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Conclusions

The current meta-analysis indicates that ANX has an onset
around 21 years and that anxiety disorder subtypes differ in
the mean AOO. No gender differences in the AOO of anxiety
disorders were found. Moreover, a prospective study design
and higher development status of a country were associated
with an earlier onset of anxiety disorders. The identified inter-
vals of AOOs for different anxiety disorders indicate windows
of risk in which to implement tailored preventive strategies.
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