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Abstract

Early onset is regarded as an important characteristic of anxiety disorders, associated with
higher severity. However, previous findings diverge, as definitions of early onset vary and are
often unsubstantiated. We objectively defined early onset in social phobia, panic disorder (with
or without agoraphobia), agoraphobia (without panic), and generalised anxiety disorder, using
cluster analysis with data gathered in the general population. Resulting cut-off ages for early
onset were <22 for social phobia, <31 for panic disorder, <21 for agoraphobia, and <27 for
generalised anxiety disorder. Comparison of psychiatric comorbidity and general wellbeing
between subjects with early and late onset in the general population and an outpatient cohort,
demonstrated that among outpatients anxiety comorbidity was more common in early onset
agoraphobia, but also that anxiety- as well as mood comorbidity were more common in late
onset social phobia. Our results encourage future studies into correlates of early onset of
psychiatric disorders.

22



2.1. Introduction

Age of onset (AOOQ) is seen as an important clinical characteristic of psychiatric disorders
(Kessler et al., 2007). Anxiety disorders form a class of disorders that, overall, are known to
typically emerge early in life. Social phobia (SP) often has an onset in childhood or adolescence
(Beesdo et al., 2009; Kessler et al., 2007; Thyer et al., 1985; Craske, 1999; Scheibe & Albus,
1992). In panic disorder (with or without agoraphobia; PD), as well as agoraphobia (without
panic; AP), onset usually occurs during adolescence through mid-adulthood (Beesdo et al.,
2009; Kessler et al., 2007; Thyer et al., 1985; Craske, 1999). Finally, for generalised anxiety
disorder (GAD), adolescent-/early adult- (Beesdo et al., 2009; Scheibe & Albus, 1992), as well as
mid adult- (Kessler et al., 2007; Thyer et al., 1985), and late adult onset are common (Craske,
1999). Anxiety disorders that have an early onset are thought to represent a subtype that is
generally thought to be more severe. Early onset has been associated with higher symptom
severity in SP (Van Ameringen et al., 2004), PD (Segui et al., 2000; Tibi et al., 2013), and GAD
(Le Roux et al., 2005). In addition, more psychiatric comorbidity was found in early onset PD
(Goodwin et al., 2001; Goldstein et al., 1997; Ramsawh et al., 2011; Segui et al., 1999; Tibi et
al.,, 2013) and GAD (Le Roux et al., 2005; Campbell et al., 2003). Finally early onset was
associated with more suicidality in PD (lketani et al., 2004). It must be noted though, that these
findings have been contradicted by studies reporting no association between early onset and
symptom severity, comorbidity, or suicidality (Segui et al., 2000; Iketani et al., 2004; Segui et
al., 1999; Le Roux et al., 2005).

These contradictory findings regarding correlates of early onset might be attributed
to variations in definitions of early onset that were used in previous studies (Tibi et al., 2013).
AOO has for example been approached as a continuous variable in SP (Van Ameringen et al.,
2004), GAD (Campbell et al.,, 2003), and PD (Goodwin et al., 2001); but also through
unsubstantiated cut-off ages, covering a wide age-range covering 9 (Van Ameringen et al.,
2004) and 20 (Ramsawh et al., 2011) in SP; 18 (Segui et al., 1999), 20 (Goldstein et al., 1997;
Ramsawh et al.,, 2011), 25 (lketani et al., 2004), and 60 (Segui et al., 2000) in PD; and 20
(Ramsawh et al., 2011) and 50 (Le Roux et al., 2005) in GAD. The use of an objectively
determined cut-off to define early onset could benefit the comparability of findings, as well as
their translation to clinical practice. One method that has been suggested to empirically define
age cut-offs for early- and late onset in various psychiatric disorders is model based clustering
(Albert et al., 2015; Anholt et al., 2014; Bauer et al., 2010; Bellivier et al., 2001; Delorme et al.,
2005; Hamshere et al., 2009; Ortiz et al., 2011; Panariello et al., 2010; Tibi et al., 2013; Tibi et
al.,, 2015; Tozzi et al., 2011; Zhu et al., 2012). If early onset anxiety is a naturally occurring
subtype within anxiety disorders, the distribution of age of onset of this subtype will be
Gaussian (Delorme et al., 2005). Therefore, if we would describe the total AOO frequency
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distribution of each disorder, separate normal distributions should be discernable. Description
of the distinct normal distributions that can be detected in the AOO frequency distribution will
allow the identification of early onset. Cut-points of the distributions can then be used to
determine cut-offs for early onset. Cluster analysis can be used to define the number of distinct
normal distributions, or clusters, that best fits the AOO frequency distribution. With regard to
anxiety disorders, application of cluster analysis in previous studies has resulted in cut-offs of
27 years for PD (Tibi et al., 2013) and AP (Tibi et al., 2015). In these studies, both carried out in
a sample containing a mix of treated as well as untreated subjects, early onset PD was
associated with higher prevalence of AP and childhood trauma (Tibi et al., 2013). Early onset AP
was associated with first-degree family history of anxiety disorders (Tibi et al., 2015). To date,
to our knowledge, no attempt has been made to describe early onset of SP and GAD using
cluster analysis.

In the present study we applied cluster analysis to age of onset data that were
gathered in a large general population study to estimate early onset cut-offs for PD, AP, SP, and
GAD. Subsequently, we compared psychiatric comorbidity as well as general wellbeing in
subjects with early- and late onset PD, AP, SP, and GAD. In order to identify the relevance of
early onset for clinical practice, the comparison of psychiatric comorbidity and wellbeing
between early- and late onset anxiety was repeated in an outpatient sample. Based on
previous studies (Van Ameringen et al., 2004; Campbell et al., 2003; Goodwin et al., 2001;
Goldstein et al., 1997; Iketani et al., 2004; Le Roux et al., 2005; Ramsawh et al., 2011; Segui et
al., 1999; Segui et al., 2000; Tibi et al., 2013; Tibi et al., 2015), we hypothesized that early onset
would be associated with more psychiatric comorbidity and less wellbeing.

2.2. Materials and methods
2.2.1 Participants

AOO frequency data were collected in The Netherlands Mental Health Survey and Incidence
Study-2 (NEMESIS-2), a large epidemiologic survey in the Dutch general population ages 18-64.
The first wave ran between November 2007 and July 2009. Structured interviews were
conducted during house visits by trained- and supervised lay-interviewers. The response
percentage was 65% and the sample adequately represented the Dutch population (de Graaf
et al.,, 2010). Respondents provided written informed consent, and the study design was
approved by the METIGG, a national mental healthcare ethics committee in The Netherlands. A
more detailed description of the NEMESIS-2 design can be found in De Graaf et al. (2010).
Although the NEMESIS-2 sample reflected the Dutch population well, younger subjects were
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slightly under-represented; therefore, NEMESIS-2 data were weighted in analyses (de Graaf et
al., 2010).

For the comparison of psychiatric comorbidity and general wellbeing between
subjects with early- and late onset anxiety, in addition to the NEMESIS-2 general population
sample, we used clinical data from the Leiden Routine Outcome Monitoring (ROM) Study. The
Leiden ROM Study is a naturalistic study among outpatients at Rivierduinen, a regional mental
healthcare provider, and at the department of psychiatry of the Leiden University Medical
Centre in The Netherlands. Both centres treat patients who have been referred by their general
practitioner for specialized treatment of mood-, somatoform- or anxiety disorders. As part of
routine clinical practice, all patients between ages 18 and 65 were administered an extensive
battery of diagnostic and psychometric measures by trained research nurses or through
supervised computerized self-report. This procedure is known as ROM and is described in more
detail by De Beurs et al. (2011). Inclusion during the study period January 2004 and September
2012 was estimated at 80% (van Noorden et al., 2011; Zitman, 2012). Data were anonymised
and the ethical review board at the Leiden University Medical Centre approved their use in
scientific research.

2.2.2 Measures

In the NEMESIS-2 sample, diagnostic information was collected using the Composite
International Diagnostic Interview 3.0 (CIDI-3.0; Kessler & Ustun, 2004). The CIDI-3.0 has good
validity (Haro et al., 2006). studies of earlier versions of the CIDI demonstrated good reliability
with inter-rater reliabilities above 0.94 for anxiety disorders (Wittchen et al., 1991) and test-
retest reliability above 0.57 for all anxiety disorders except GAD (k=0.41) (Semler et al., 1987).
In ROM, diagnostic information was collected with the MINI International Neuropsychiatric
Interview-Plus (MINI-Plus; Sheehan et al., 1998; van Vliet et al., 2000). The MINI-Plus also has
good psychometric properties, with inter-rater reliability between 0.88 and 1.00; test-retest
reliability between 0.76 and 0.93; and adequate validity compared to the CIDI-1.0 (Lecrubier et
al., 1997). The CIDI-3.0 and MINI-Plus were used to ascertain current (12-month) and lifetime
Diagnostic Statistical Manual fourth edition (DSM-IV; NEMESIS-2) and DSM-IV-text revision
(DSM-IV-TR; ROM) anxiety disorders (including post-traumatic stress disorder, specific phobia,
and obsessive compulsive disorder), comorbid depressive and dysthymic disorders, and
alcohol- and drug abuse and dependence. As in both samples all diagnostic information was
collected through diagnostic screening instruments, no distinctions between primary and
secondary diagnoses could be made.

In both the CIDI-3.0 and the MINI-Plus, AOO of anxiety disorders was assessed. In the
MINI-plus, after confirming (past or present) diagnosis, the patient was asked: "How old were
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you when you first experienced these symptoms?" In the CIDI-3.0, after confirming (past or
present) diagnosis, the subject was asked: "Can you remember your exact age the very first
time you experienced these symptoms?" If the subject did not provide an exact age, he/she
was asked to provide an estimate. If the answer remained inconclusive, the subject was asked
whether this occurred before the first year of school (AOO=4), before puberty (AOO=12) or not
before puberty (AOO=13). For subjects who could not provide an AOO or stated that the
disorder had always been present, AOO was considered missing.

In both samples general wellbeing was examined using the subscale general health
perception of the Dutch version of the Short Form-36 (SF-36; Aaronson et al., 1998), a 36-item
self-report survey. Measurement scales vary, ranging from yes/no to answers on a 3-, 5- or 6-
point Likert-scale. Raw scores are linearly converted to 0-100 subscales, with higher scores
representing higher levels of wellbeing. The SF-36 general health perception scale has
moderate to good psychometric properties (Cronbach’s alphas between 0.76 and 0.78
(Aaronson et al., 1998)). To facilitate interpretation, we used reference cut-off values for the
general population (Schulte-van Maaren et al.,, 2012), with scores below the cut-off of 45
indicating poor functioning, and scores above the cut-off being in the normal range.

2.2.3 Statistical analyses

We applied ‘mclust module version 5.0.2 for R: normal mixture modelling for model-based
clustering, classification and density estimation’ (Fraley & Raftery, 2002; Fraley et al., 2012) to
the AOO data of NEMESIS-2 subjects with lifetime SP, PD, AP, and/or GAD. Mclust assumes that
data represent a mixture of normal distributions without making prior assumptions regarding
their size, number, or shape (Fraley & Raftery, 2002). Selection of the optimal number of
clusters was based on the Bayesian Information Criteria (BIC). Group-membership and cut-off
age were determined by calculating individual posterior probabilities of belonging to the
resulting clusters.

For each disorder, the resulting cut-off for early onset was then used to compare
subjects with early- and late onset current PD, AP, SP, and/or GAD with regard to psychiatric
comorbidity (multiple anxiety disorders, depressive/dysthymic disorder, alcohol abuse or -
dependence, drug abuse or -dependence), and general wellbeing (SF-36 general health
subscale). These comparisons were made in the general population (NEMESIS-2) as well as the
clinical (ROM) sample. For each disorder, the early onset cut-off was used as a lower limit for
inclusion of subjects. Associations with early onset were analysed with multivariable logistic
regression, adjusting for confounding by age and gender. Categorical data are presented as
number (percentage), continuous variables are presented as mean (M; tstandard deviation;
SD), odds ratios (OR) with 95% confidence intervals (Cl) are provided. All tests were two-tailed
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with p<0.05 denoting statistical significance, and corrected for multiple testing using
Bonferroni adjustment. We used R version 3.2.2 (R foundation for Statistical Computing) and
SPSS 20.0 (IBM Corp., Armonk, NY, USA).

2.3 Results
2.3.1 Cut-off for early onset in general population lifetime anxiety disorders

A total of 618 participants in the NEMESIS-2 study met diagnostic criteria for lifetime SP. For 3
participants no AOO could be established, therefore they were excluded. Mean age of the
lifetime SP sample was 40.27 and 58.2% was female. A total of 251 subjects had lifetime PD,
their mean age was 43.67 (SD=11.53) and 62.4% were female; 59 subjects met criteria for
lifetime AP, one participant was unable to report an AOO and therefore had to be excluded.
The average age in the lifetime AP sample was 44.37 years (SD=10.81) and 76.5% were female.
Finally, 298 subjects met criteria for lifetime GAD, for 3 subjects no AOO could be established
so they had to be excluded. The mean age in the lifetime GAD sample was 41.43 (SD=12.80)
and 59.0% was female.

For SP, according to the BIC, model based cluster analysis yielded a best fitting model
of two normally distributed clusters with equal variance. Based on the posterior probabilities,
the early onset group ranged from AOO=4 to 22 (M=11.07; SD=4.28; n=575) and the late onset
cluster ranged from AOO=23 to 58 (M=33.35; SD=8.48; n=40). Cluster analysis of the PD AOO
data yielded a best fit with two normally distributed clusters with equal variance, with the early
onset group ranging from AOO=4 to 31 (M=19.21; SD=7.05; n=174). Late onset ranged from
AOO0=32 to 61 (M=40.85; SD=7.12; n=77). The AP AOO distribution was best described by two
normally distributed clusters with equal variance. The early onset group ranged from AOO=4 to
21 (M=14.01; SD=5.26; n=36); the late onset group ranged from AOO=23 to 49 (M=34.18,
SD=7.54; n=22). Finally, the GAD AOO distribution was best described by three clusters with
equal variances. The early onset cluster ranged from AOO=4 to 27 (M=15.95; SD=5.63; n=176),
late onset could be divided in two groups: an intermediate group ranging from AOO=28
through 43 (M=34.42; SD=4.33; n=88) and a late onset group ranging from AOO=45 to 61
(M=50.84; SD=4.17; n=32). The results of the cluster analysis are shown in table 2.1 and figure
2.1.
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Figure 2.1 Distribution and classification of age of onset of DSM-IV social phobia (A), panic
disorder with or without agoraphobia (B), agoraphobia without panic (C), and generalised

anxiety disorder (D).

A. social phobia B. Panic disorder with or without agoraphobia
150-] ININCT L 1] | Lateonset I T ] tate onset
TEEEEEEEETTTTTETT LT Early onset 30 | THECEEEEEREEEEEERTECETEERTITED Early onset
HIHTIIHET e T T
100
20
= =
> >
2 2
] ]
£ ]
g g
S i
50
10 4
0 T T T T T T 0 T T T T T T
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Age (yr) Age (yr)
C. Agoraphobia without panic D. Generalised anxiety disorder
I L HE 1T I [ Late onset I || ] Late onset
20 < 11U TN |1 arly onset 30 ITHITHT T T intermediate onset
[LUFTEEEEETTTETTTTT Early onset
IR T e T T T
|
15
20 4
z =
= >
g 2
< ]
3 E
g 10 @
I w
10
5
0 T T T T T T 0 T T T T T T
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Age (yr) Age (yr)

DSM-IV denotes Diagnostic Statistical Manual fourth edition; Classification of early- and late onset is based on the
results of cluster analysis using the mclust module version 5.0.2 for R.
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2.3.2 Application of cut-offs for early onset in current anxiety samples
2.3.2.1 General population current anxiety sample

In order to test the hypothesis that early onset of anxiety disorders was associated with
psychiatric comorbidity and wellbeing, we applied the cut-offs for early onset to subjects with
current anxiety disorders in the general population (NEMESIS-2) as well as in an outpatient
setting (ROM). After application of the early onset cut-offs as a lower limit for inclusion, the
general population SP sample consisted of 220 subjects, 209 of whom could be categorised as
having early onset, and 11 as having late onset SP. The current PD general population sample
consisted of 65 subjects, 29 had early onset and 36 had late onset PD. The general population
current AP sample consisted of 25 subjects, 18 of whom had early onset, whereas 7 had late
onset. Finally, the general population GAD sample consisted of 85 subjects, 47 with early onset,
and 38 with late onset. Age, gender, psychiatric comorbidity, and general wellbeing scores of
the general population current anxiety sample are shown in table 2.2. Due to the small sample
sizes no test results could be calculated for the SP and AP samples. In PD and GAD no
significant associations emerged.

2.3.2.1 Outpatient current anxiety sample

Application of the cut-off for early onset SP in the outpatient sample resulted in a sample of
1080 outpatients, 841 of whom had early onset and 239 had late onset. The current PD sample
consisted of 877 patients, 439 of whom had early onset and 438 had late onset. The current AP
sample consisted of 871 subjects, 303 could be classified as having early onset, and 568 had
late onset AP. A total of 656 outpatients met diagnostic criteria for GAD, 391 had early onset
and 265 had late onset. Associations between early onset and psychiatric comorbidity and
wellbeing in the outpatient sample are shown in table 2.3. Among those with early onset SP,
anxiety comorbidity was less common (32.7%) than in patients with late onset SP (59.2%; OR=
0.61; 95% CI=0.45-0.83; p=0.001). In AP, patients with early onset significantly less often had
comorbid depressive or dysthymic disorder (42.6%) than patients with late onset (56.2%;
OR=0.59; 95% ClI=0.44-0.79; p<0.001). In addition, patients with early onset AP were more
likely to have anxiety disorder comorbidity (37.6%) than those with late onset AP (22.4%;
OR=2.04; 95% Cl=1.49-2.78; p<0.001). In PD and GAD no significant associations between early
onset psychiatric comorbidity or general wellbeing emerged.
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2.4 Discussion

To our knowledge, this has been the first study to empirically define early onset in SP and GAD.
In addition, we have attempted to replicate previously found cut-offs in PD and AP (Tibi et al.,
2013; Tibi et al., 2015). We found that the AOO distribution of SP, PD, and AP has a bimodal fit.
The cut-off age for SP was 22 (with early onset when AOO<22; and late onset when A00>22).
The cut-off for PD was 31 (with early onset when AOO<31; and late onset when AOO> 31), and
the cut cut-off for AP was 21 (with early onset when AOO<21; and late onset when AOO>21).
The distribution of AOO in GAD was best described by three clusters with a cut-off for early
onset at 27 (with early onset when AOO<27; and late onset when AOO>27). Few associations
between early onset and psychiatric comorbidity and general wellbeing emerged: we found
anxiety comorbidity was more common in late onset SP, more depressive comorbidity in late
onset AP, and more anxiety comorbidity in early onset AP. These associations only emerged in
the outpatient samples and not in the general population samples, although this may be
attributable to the small sizes of the current anxiety general population samples. Previous
reports of higher prevalence of psychiatric comorbidity in PD (Goodwin et al., 2001; Goldstein
et al., 1997; Ramsawh et al., 2011; Segui et al., 1999; Tibi et al., 2013), and GAD (Campbell et
al., 2003; Le Roux et al., 2005) were not confirmed.

When comparing the cut-offs found in this study for SP and GAD with the
(unsubstantiated) cut-offs that were used to distinguish early onset and late onset SP and GAD
in previous studies, it appears that some were comparable (20 in SP (Ramsawh et al., 2011)),
but others differed markedly (9 in SP (Van Ameringen et al., 2004), and 20 (Ramsawh et al.,
2011) and 50 (Le Roux et al., 2005) in GAD). Our cut-off for early onset AP at 21 differs from the
cut-off of 27 that was found previously in a similar study (Tibi et al., 2015). This is not surprising
however, as Tibi et al. (2015) studied agoraphobia with or without panic, whereas our study
focused on agoraphobia without panic disorder. The difference in the resulting cut-offs
suggests that AP without PD may have an earlier onset than the comorbid state. Early onset PD
was previously defined using cluster analysis at 27 (Tibi et al., 2013), our cut-off at 31 is
somewhat later. However, it is clear that based on our and Tibi's (Tibi et al., 2013) results, the
cut-off for early onset PD most likely lies around the late twenties/early thirties. This implies
that previously used cut-offs of 18 (Segui et al., 1999), 20 (Goldstein et al., 1997; Ramsawh et
al., 2011), and 60 (Segui et al., 2000), are likely to have been inappropriate for distinguishing
early- and late onset PD.

Possibly, the difference between our cut off for early onset PD (31) and that found by
Tibi et al. (27) (Tibi et al., 2013) stems from methodological differences. In the previous study
AOO data were assessed in a sample that was gathered in the general population, primary
care, and mental healthcare facilities (Penninx et al., 2008), whereas in the present study AOO
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frequency data were gathered in a general population sample. This may be relevant, as in the
sample used by Tibi et al. (Tibi et al., 2013; Tibi et al., 2015), subjects who sought help (in
primary care or mental healthcare) were overrepresented relative to the general population.
This help-seeking behaviour might be taken as an indication of higher severity or more
impaired wellbeing, as it has been estimated that only 26.1% of those in the general population
who meet diagnostic criteria for anxiety disorders actually seek help (Wittchen & Jacobi, 2005)
As onset has been suggested to be associated with severity of the disorder, using a sample that
over represents more severe cases, might distort the AOO distribution and the resulting cut-
off. Our application of cluster analysis to data gathered in the general population might
therefore have yielded different results. Another consideration is the use of current versus
lifetime diagnoses. In the present study, the AOO frequency data of lifetime disorders were
used, conversely, the studies by Tibi et al. (Tibi et al., 2013; Tibi et al., 2015) used AOO data of
current cases. Including only those who currently meet diagnostic criteria for an anxiety
disorder may also have implications for the distribution of AOO that is sampled. When
including only current diagnoses, the sample will consist of younger as well as older subjects
who have just experienced their first onset anxiety disorder, and of older subjects who have
experienced early onset of an anxiety disorder that has become chronic or recurrent. However,
as anxiety disorders can and do remit across the lifespan (Beesdo et al., 2009), the current
anxiety sample will not contain the onsets of older subjects who had an early onset anxiety
disorder that has remitted. Thus, sampling only current cases may negate part of the AOO
distribution and, as such, influence the cut-off resulting from cluster analysis of that
distribution. Consequently, our sampling the onset of lifetime anxiety disorders may have
yielded different results. Further studies using cluster analysis are needed to replicate these
findings.

Late onset SP was atypical in both our general population and our clinical sample. The
finding of higher prevalence of anxiety comorbidity among outpatients with late onset SP, as
well as the higher prevalence of mood disorders among those with late onset AP, could be
hypothesized to reflect secondary onsets of these disorders. The late onset SP cases may have
initially developed another disorder, to which the development of a social phobia came
secondary. Although late onset AP was more common in our clinical sample, the higher
prevalence of depression amongst late onset agoraphobics might similarly reflect elevated
avoidance in chronic depression, leading to a secondary onset of AP in chronic depression.
However, as our data are cross sectional and no information on primary or secondary
diagnoses was available, these interpretations remain speculative. While findings of more
psychiatric comorbidity in early onset PD and GAD, which had repeatedly been reported
(Campbell et al., 2003; Goldstein et al., 1997; Goodwin et al., 2001; Le Roux et al., 2005;
Ramsawh et al., 2011; Segui et al., 1999; Tibi et al., 2013) did not emerge, we did find more
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anxiety comorbidity in early onset AP. Possibly, this erratic pattern of findings regarding
comorbidity in early onset across studies, with repeated but not consistent reports of more
comorbidity in early onset in various disorders, reflects a general element of chronicity in
earlier onset cases. Perhaps the early onset cases are more likely to suffer from multiple
disorders as a consequence of longer disease duration (Tibi et al., 2013). This would imply early
onset as a subtype might be of less significance than disease duration (defined as total period
of time during which the disorder was present). Unfortunately we did not have information on
disease duration; therefore disease duration could not be included in analyses.

In addition to using general population data and lifetime diagnoses, our study is the
first to describe cluster analysis of AOO data in SP and GAD. Further strong points are the use
of a general population- as well as an outpatient sample when comparing psychiatric
comorbidity and general wellbeing between those with early and late onset anxiety disorders.
Our study does however also have some potential limitations. The size of the general
population current anxiety disorder samples was small, especially for SP and AP. This did not
allow for statistical analyses regarding psychiatric comorbidity and general wellbeing. In
addition, as the primary aim of our study was the definition of early onset, a relatively small
number of patient characteristics was incorporated (psychiatric comorbidity and general
wellbeing) future studies could use the cut-offs for early onset to further explore associations
between patient characteristics and early onset to replicate previous associations with
suicidality, childhood trauma, and family history of anxiety disorders. A methodological
consideration that could be noted is the fact that the current age of our cluster analysis sample
(18-65) may have influenced the AOO frequency distribution: while all subjects would have had
the chance to have experienced an AOO of 18, only those who had reached the age of 65 had
been at risk for an AOO of 65. This may have skewed the AOO frequency distributions towards
an overrepresentation of younger AOQO's. Using lifetime anxiety data from a large older cohort
might have yielded different results. Furthermore, the AOO of anxiety disorders was assessed
retrospectively, which may have led to inaccurate reports (Simon & Vonkorff, 1995). However,
this limitation holds for all previous studies using cluster analysis to determine a cut-off for
early onset (Albert et al., 2015; Anholt et al., 2014; Bauer et al., 2010; Bellivier et al., 2001;
Delorme et al., 2005; Hamshere et al., 2009; Ortiz et al., 2011; Panariello et al., 2010; Tibi et al.,
2013; Tibi et al., 2015; Tozzi et al., 2011; Zhu et al., 2012). Retrospectively reported AOO has
also been the norm in studies describing correlates of AOO in anxiety disorders (Goldstein et
al., 1997; Goodwin et al., 2001; Iketani et al., 2004; Le Roux et al., 2005; Ramsawh et al., 2011;
Segui et al., 1999; Segui et al., 2000; Van Ameringen et al., 2004) and studies describing AOO-
distributions (Beesdo et al., 2009; Kessler et al., 2007; Scheibe & Albus, 1992; Thyer et al.,
1985). However, a study by Kessler and Ustun (2004) on age of onset in psychiatric disorders
did apply an adapted methodology, by asking a series of more elaborate questions geared
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towards triggering autobiographical memory in order to improve accuracy (Knauper et al.,
1999). Future studies could be improved through the use of this methodology. Finally, and
perhaps most importantly, like many studies on the topic of AOO in anxiety disorders, our
study did not take into account that anxiety disorders are often comorbid with other anxiety
disorders and with other psychiatric disorders. It has been demonstrated that while anxiety
disorders can occur in isolation, they can also be preceded by other anxiety disorders (broad
homotypic continuity) and by other psychiatric disorders such as externalising disorders
(heterotypic continuity; Beesdo et al., 2009). In this light, it might be thought valuable to study
the onset of psychiatric morbidity in general over the lifespan of the individual, rather than
classifying the onset of an isolated disorder as early or late.

2.5. Conclusion

In conclusion, we have empirically defined early onset of SP (AO0<22), PD (AOO <31), AP (AOO
<21), and GAD (AOO <27). Future studies of early onset in anxiety disorders should use
empirically defined age cut-offs to further explore associations with early onset (Anholt et al.,
2014; Tibi et al., 2013), and take into account psychiatric history. Although we found some
evidence of higher prevalence of anxiety comorbidity in early onset AP, and late onset SP, as
well as more mood comorbidity in late onset AP, in general, with regard to the four commonly
occurring anxiety disorders in this study, our results did not show more psychiatric comorbidity
or less wellbeing in early onset.
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