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Abstract

Background. A comprehensive meta-analysis to identify the proportions of comorbid
personality disorders (PD) across the major subtypes of anxiety disorders (AD) has not
previously been published.

Methods. A literature search identified 125 empirical papers from the period 1980-2010
on patients with panic disorders, social phobia, generalised anxiety, obsessive-compulsive
(OCD) and post-traumatic stress disorder (PTSD). Several moderators were coded.

Results. The rate of any comorbid PD was high across all ADs, ranging from .35 for PTSD
to .52 for OCD. Cluster C PDs occurred more than twice as often as cluster A or B PDs.
Within cluster C the avoidant PD occurred most frequently, followed by the obsessive-
compulsive and the dependent PD. PTSD showed the most heterogeneous clinical picture and
social phobia was highly comorbid with avoidant PD. A range of moderators were examined,
but most were non-significant or of small effects, except an early age of onset, which in social
phobia increased the risk of an avoidant PD considerably. Gender or duration of an AD was
not related to variation in PD comorbidity.

Limitations. Blind rating of diagnoses was recorded from the papers as an indication of
diagnostic validity. However, as too few studies reported it the validity of the comorbid
estimates of PD was less strong.

Conclusions. The findings provided support to several of the proposed changes in the
forthcoming DSM-5. Further comorbidity studies are needed in view of the substantial

changes in how PDs will be diagnosed in the DSM-5.
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Comorbidity of Personality Disorders in Anxiety Disorders: A Meta-Analysis of 30 Years

of Research

Anxiety disorders (ADs) are one of the most common mental disorders with a 12-
month prevalence of 18% and a lifetime prevalence of about 30% (Kessler et al., 2005a;
Kessler et al., 2005b). Depending on the nature and severity of an AD, the concurrent
debilitation of daily functioning and quality of life may become substantial (Ghaedi et al.,
2010; Lochner et al., 2003). As avoidance of situations and/or other people are the cardinal
behavioural symptoms of ADs, the immobilisation and isolation tend to increase over time.
This eventually impedes the quality of social relationships and support (Hickey et al., 2005;
Stein and Kean, 2000), which in combination with the primary AD symptoms contribute to
the chronic course of the disorder (Beard et al., 2010; Perkonigg et al., 2005; Rubio and
Lopez-Ibor, 2007; Wittchen, 2002), particularly if left untreated.

The comorbidity of other mental disorders appears to be the rule rather than an
exception (Barlow et al., 1986), which partly derives from the secondary functional problems
arising over time. In a study by Sanderson, DiNardo, Rapee and Barlow (1990), up to 70% of
the patients had at least one additional axis I diagnosis. The high comorbidity is striking.
However, such estimates may be inflated as the current diagnostic system (i.e., DSM-IV or
ICD-10) largely neglects communality in symptom clusters across diagnostic groups.
Nevertheless, mental disorder comorbidity is considered negative for the natural course of
illness by implying additional kinds of dysfunction (Coryell et al., 1988) depending on
whether it is a disorder of mood, substance abuse or personality (Ansell et al., 2011; Brown
and Barlow, 1992). These three are the most common comorbid disorders.

Comorbid depression mainly involves anhedonia and reduced motivation. Such

clinical features may strongly temper the effects of treatment (Spijker et al., 2001), and in



particular psychotherapy treatments requiring own efforts, such as behavioural homework
tasks commonly used in for instance cognitive-behavioural therapy. A substance abuse
disorder may represent a coping behaviour strategy and a negative reinforcement factor
counteracting change in automated avoidance behaviour. This paper focuses however on the
proportions of comorbidity of axis 11 personality disorders (PD). Such comorbidity may more
profoundly affect the prognosis and outcome of an AD compared to any other axis | comorbid
diagnoses (Reich, 2003; Telch et al., 2011).

One distinction between axis | and 11 comorbid disorders seems to be in terms of
severity and complexity. First, the degree of fear and phobic avoidance (Dreessen et al., 1994;
Kose et al., 2009) is usually more pronounced in patients with axis Il compared with axis |
comorbidity, as well as the level of general psychopathology (Dreessen et al., 1994; Ozkan
and Altindag, 2005). This is also reflected in analyses of health care costs showing that axis Il
PD patients represent a markedly higher economic burden to the health care system than for
example depression and anxiety patients (Soeteman et al., 2008). Moreover, having a PD
represents a strong vulnerability factor for developing other axis I disorders (Stein et al.,
1993). Second, treatment of comorbid PDs are normally more complex and less optimistic
than treatment of axis | comorbidities due to less favourable outcomes (Reich, 2003; Slaap
and den Boer, 2001; Telch et al., 2011), higher drop-out rates (Sanderson et al., 2002), less
positive patient expectations (Martino et al., 2012) and more challenges with establishing a
durable and flexible therapeutic alliance (Bienenfeld, 2007; Martino et al., 2012).
Furthermore, the degree of comorbid psychosocial impairment depends on the type of PD. For
example in a study of 668 PD patients, Skodol et al. (2002) reported a higher degree of
impairment among schizotypal and borderline patients than among obsessive-compulsive or

avoidant PD patients.



Several reviews of general associations between PDs and ADs have been published
(Bienvenu and Stein, 2003a; Brandes and Bienvenu, 2009; Brooks et al., 1989; Stein et al.,
1993; Van Velzen and Emmelkamp, 1999). The general conclusions from these reviews are
that the comorbid frequency of PDs among patients with an AD diagnosis vary considerably,
but that the proportions are highest in the avoidant, dependent and compulsive PDs (cluster
C), and smaller in the schizoid, schizotypal and paranoid PDs (cluster A) and the dramatic,
borderline and anti-social PDs (cluster B). Patients with cluster A or cluster B PDs also
appear to have a poorer treatment response than cluster C PD patients (Hansen et al., 2007;
Noyes et al., 1990).

Very few meta-analyses on the same comorbidity have been published. To the best of
our knowledge there is only one previous meta-analysis by Ng and Borenstein (2005). They
specifically examined the comorbidity of a dependent PD (mean r = .11). However, the ratio
varied considerably between AD diagnostic groups, with panic disorder, obsessive-
compulsive disorder (OCD), agora- and social phobia showing a higher prevalence of PD,
while generalised anxiety disorder (GAD) and post-traumatic stress disorder (PTSD) showed
no relationship with PD. The study was also criticised (Holmbeck and Durlak, 2005) for using
a PD rather than an AD as the main inclusion criteria. The lack of previous meta-analyses
using AD as the prime inclusion criteria, as well as studies that summarises the comorbidity
of a PD across all AD diagnostic groups was therefore the main impetus for the present study.
Additionally, we present data as proportions (equal to percentages), which represents a more

user-friendly and intuitive effect size statistic.

Associated dysfunctions with PD and expected rates of comorbidity across the AD

diagnoses



The patterns of dysfunction and severity of a comorbid PD depend of the type of PD
(Ansell et al., 2011). Panic disorder patients with or without agoraphobia are usually strongly
confined to their home due to rigid avoidance of public, enclosed or open spaces (Rodriguez
et al., 2007), hence constricting mobility and social participation. As avoidance is one of the
core symptoms of a panic disorder, the avoidant PD is also one of the most frequent comorbid
PDs (Brooks et al., 1989). An avoidant personality preference easily intensifies the primary
anxiety problems due to the loss of exposure to potentially corrective experiences. A
dependent PD is less common, but if present, the patient may develop an undue reliance on
another person, hence representing a safety behaviour strategy. The undue reliance also
affects reciprocity in the relationships with other people, which over time constrict the social
network. Patients with a borderline PD have more intense panic attacks, and they also attract a
lot more attention and concern from other people. It is also regarded as the single PD with the
poorest prognosis for a successful treatment of a panic attack disorder (Nurnberg et al., 1989).

Patients with social phobia are overly afraid of negative evaluations and social
embarrassments. Hence, they avoid or at least endure with great pain any situations that
involve visibility or responsibility. The protracted avoidance and social withdrawal is also
presumed as the prime reason for the lower socioeconomic status often characterizing this
group (Stein and Kean, 2000; Vorcaro et al., 2004). The avoidant PD is the most frequently
occurring comorbid condition (Tillfors and Ekselius, 2009), which is expected considering the
strong phenomenological overlap between these two diagnoses (Brooks et al., 1989; Reich,
2000; Rettew, 2000). However, in a review by Rettew (2000) the comorbidity estimates
varied extremely, from 25% to nearly 100%. Clearly, this variation must be due to other
factors than sampling error alone. Hence, we expected the avoidant PD to be most prevalent
comorbid PD in social phobia. Moreover, this PD is particularly related to a poor treatment

outcome (Turner, 1987).



Patients with GAD experience constant worry and tension as their prime symptoms.
Procrastination, avoidance behaviour and frequent reassurance seeking from others are typical
compensatory strategies (Clark and Beck, 2010). Patients with social phobia and GAD
appears to have higher rates of comorbidity than patients with panic disorders (Blashfield et
al., 1994; Jansen et al., 1994). Cluster C PDs appears to be the most prevalent in GAD,
particularly the avoidant and the OCD PD subtypes (Garyfallos et al., 1999). We therefore
expected these to have the highest comorbid estimates. Like for social phobia, the avoidant
PD also appear to be the most relevant PD predicting a poorer treatment outcome (Massion et
al., 2002).

PTSD-patients are particularly prone to lapse into unhealthy behaviours by overusing
alcohol or drugs to alleviate traumatic memories (Hidalgo and Davidson, 2000; Leeies et al.,
2010), which over time leads to a poorer physical health and an overuse of health care
services (Greenberg et al., 1999). A connection between PTSD and the axis Il disorders
avoidant (Ansell et al., 2011), obsessive-compulsive (Pietrzak et al., 2011) and borderline PDs
have been established (Bienvenu and Stein, 2003b; Pagura et al., 2010; Shea et al., 1999), but
also with paranoid and schizotypal PDs (Crepulja and Franciskovic, 2010; Pietrzak et al.,
2011). Paranoid traits are understandable as PTSD patients often feel a constant need to be
vigilant and on guard. However, the reported proportions vary across studies, to which the
present meta-analysis may provide more reliable estimates.

OCD-patients are chronic sufferers who experience major impairment especially
related to physical/occupational and emotional functioning (Hollander et al., 1996; Hollander
et al., 2010). The degree of any PD has varied from 66% (Stein et al., 1993) to as low as 4%
(Joffe et al., 1988), with the OCD PD as the most frequent comorbid condition (Alnaes and

Torgersen, 1988; Samuels et al., 2000; Skodol et al., 1995). Obviously, a comorbid OCD PD



may introduce a “double burden” in terms of intensified needs for order and perfection when
performing OCD related checking or rituals in order to reduce anxiety.

From this brief outline of the literature, it is evident that a concurrent PD may impede
both treatment and outcome of an AD, as well as possibly raising health care costs. The lack
of previous meta-analyses covering all ADs, call for an empirical review to summarise and
evaluate the current standing in the literature. It is also evident that the large between-study
variation in the comorbid proportions of PDs across the various ADs, invite for a search for
moderators that may explain this variability.

In the current study we examined the impact of diagnostic system (DSM-I111-R versus
DSM-1V), diagnostic methods (interview versus questionnaire), sample characteristics
(patients receiving inpatient versus outpatient treatment), mean age of onset of AD and
duration of AD. We expected higher comorbidity estimates from studies based on
questionnaire data compared to structured interviews as that has been reported from PD
comorbidity studies on for example eating disorders (Ramklint et al., 2010; Rosenvinge et al.,
2000). Literature comparing the PD comorbidity between in- and outpatient samples is very
scarce, except some findings indicating a higher degree of cluster B comorbidity in inpatients
(Melartin et al., 2002). Hence, a clear-cut prediction could not be made, but the degree of
comorbidity was expected higher among inpatients based on the psychiatric worse condition
that an inpatient admission implies, particularly among patients with cluster B PDs. An early
age of onset of an AD appears negative as it is associated with a longer duration of illness and
a higher general symptom load in OCD (Wang et al., 2012), a history of childhood abuse a
and worse clinical outcome in GAD (Goncalves and Byrne, 2012), as well as generally higher
comorbidity with other ADs (Klein Hofmeijer-Sevink et al., 2012). Moreover, early onset has
also been related to higher comorbidity estimates between OCD and OCD-PD (Coles et al.,

2008), between GAD and any PD (Garyfallos et al., 1999), and between social phobia and



avoidant PD (Holt et al., 1992). Since the duration of an AD is partly related to the age of
onset, we expected that an early age of onset and a longer duration of AD would imply a
higher degree of comorbid PDs.

Hence, the paper had two primary aims: First, to compute mean weighted proportions
of co-morbidity between the major axis | ADs and all axis 1l PDs. Second, to examine
whether any of the moderators described above could explain the variability reported in the

literature.



Method

Literature search

The current study was part of a larger meta-analytic project on the comorbidity
between axis-1 symptom disorders (depression, anxiety and eating disorders) and axis-I1 PD.
The databases PsychINFO, Embase and Medline were searched for scientific papers on the
comorbidity between anxiety and personality disorders published in the period between 1980
and 2010. The following keywords were used: “anxiety disorder" OR "anxiety disorders" OR
phobia OR "panic disorder” OR "obsessive-compulsive disorder" OR "posttraumatic stress
disorder” AND "personality disorder” OR "personality disorders™ AND co-morbidity. The
search yielded 1726 articles. By screening the abstract of the papers and excluding studies of
patients recovered from an AD, or where the AD was comorbid to other axis-I diagnoses, the
list was reduced to 71 papers. Additional 86 articles were located from the reference lists of
17 review papers that we identified (i.e., Baer et al., 1992; Bienvenu and Stein, 2003b;
Eskildsen et al., 2010; Keeley et al., 2008; Marshall, 1996; Mavissakalian, 1990; McLaughlin
and Mennin, 2005; Mennin and Heimberg, 2000; Merikangas and Angst, 1995; Ng and
Bornstein, 2005; Papp et al., 1990; Pigott, 1998, 2003; Reich, 2009; Stein et al., 1993;
Summerfeldt et al., 1998; Tillfors and Ekselius, 2009). As the present study was part of a
larger meta-analytic project, 27 additional papers were found in addition to seven reviews
(i.e., Dreessen and Arntz, 1998; Maser, 1998; Noyes, 2001; Reich, 2000, 2003; Ruegg and
Frances, 1995; Vaglum, 2000), further extending the list with 59 papers. A total of 243

published articles were identified using these procedures.

Inclusion criteria
Empirical papers were eligible for inclusion in the meta-analysis if: (1) patients were >

18 years old, (2) the AD was the primary diagnosis, (3) information about the proportion of
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comorbid PD was available, and (4) English or German language were used. Treatment
studies were included if the proportion of PD was reported at baseline. Thus, 118 papers were

excluded, yielding a final pool of 125 papers.

Coding procedure

From each study we coded general information about the article: author, year and
country of publication, information about the sample (number of patients, proportion of
women and mean age). Comorbid events of PD were entered as proportions. ADs were coded
as panic disorder with (panic -a) or without agoraphobia (panic +a), social phobia, OCD,
PTSD or GAD.

In accordance with the DSM-IV (APA, 1994), PD clusters were coded as: Cluster A
(paranoid, schizoid and schizotypal PD), cluster B (antisocial, borderline, histrionic and
narcissistic PD) and cluster C (avoidant, dependent and obsessive PD). If a PD diagnosis was
based on the International Classification of Diseases (ICD, 1992), the equivalent DSM-1V
diagnosis was used (e.g., anxious PD coded as avoidant PD, and emotional unstable PD as
borderline PD). Proportions of any kind of PD (any PD), of the clusters A, B and C, and each
of the specific PDs were coded.

As potential moderators, information about the mean age of onset of an AD, duration
of the AD and duration of the PD (in years) was coded, as well as recruitment sample/type of
patients (inpatients, outpatients, inpatients and outpatients, or primary care/community),
gender distribution, diagnostic method for deciding an anxiety and a personality disorder
(interview, questionnaire or a clinical assessment) and diagnostic system used (DSM: -III, -
NI-R, IV or -IV-TR, ICD: -9, -9-CM or -10). Information about blind scoring for AD and PD

were also coded as yes, no or not reported.
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Coding procedure

Two psychology students (@vergard and Kaiser), trained by Rosenvinge and Friborg,
coded the papers. The training included definitions and examples of the coding categories for
all variables and an introduction to the data management process. Furthermore, for training
purposes five randomly selected articles were independently coded by the raters and
compared to the results of one supervisor. The number of disagreements was few, and if
present, they were discussed with the supervisors until a consensus was reached. The inter-
rater reliability was examined in a similar meta-analysis (Friborg et al., 2012) between the

same student coder (@vergard) and the first author (Friborg), and found highly satisfactory.

Statistics

The meta-analysis was conducted using the programme Comprehensive Meta-
Analysis version 2.2.057 (released December 2010) (Borenstein et al., 2005a). SPSS v18.0
was used for other statistical analyses. The mean weighted event rate was estimated as
proportions (number of PD cases/sample size), and used as effect sizes in the analyses.
Calculations were based on a random effects model as the proportions may vary across
studies due to other factors than random error, like illness severity or duration of an illness.
Hence, variance in proportions may be partitioned in two sources: a) variance within studies
(e, random/sampling error), and b) variance between studies (6, variance in true proportions)
(Borenstein et al., 2005a; Hedges and Vevea, 1998). Each study was weighted by calculating
the inverse of these variance components: 1 / (¢+0). Small studies imply a larger within-study
variance component (¢ = ¢°/n), thus lowering the weight given to data from small samples. A
Q test statistic may be calculated to test whether the variance between studies is significantly
different from zero, thus indicating that variation in proportions truly exists from which
predictors (or moderators) may be sought. Furthermore, the random effects model reduces the

type | error rate, hence enhancing the generalizability of the findings (Field, 2003; Lipsey and
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Wilson, 2001). An analogous Q-test statistic for between-group differences may be conducted
to examine whether the observed difference in proportions between two samples, divided by a
categorical predictor (moderator), are significantly different. Continuous moderators were
examined by conducting meta-regression analyses. The random effects slope parameter was

estimated using the unrestricted maximum likelihood method (Borenstein et al., 2005b).

Results

Sample characteristics

Most studies were conducted in America (62 studies) and Europe (58 studies). Only
seven studies came from other parts of the world. The five year publication rate was relatively
steady with 19, 37, 22, 18 and 29 studies appearing within each period. The total number of
patients in the 125 studies was 14 612. The study details are provided in Table 1. Most studies
were conducted on outpatient samples (49%), while inpatient, a combination of
inpatient/outpatient samples and recruited/community samples constituted 37%. Eighteen
studies (14%) did not provide unambiguous information about sample type.

More women than men had panic disorders and GAD, while more men than women
suffered from a PTSD. These numbers are not estimates of prevalence, but of the gender
distribution in the clinical/recruited samples. For most ADs, the onset of illness was in the late
twenties, except social phobia and OCD which debuted during the teenage years and the early
twenties, respectively. Hence, the mean duration of illness was longer for these two disorders,
in addition to GAD. PTSD, agoraphobia and OCD occurred most often in inpatients samples,
while social phobia and panic disorder patients more often came from recruited samples.

The most common diagnostic system to diagnose an AD or a PD was the DSM-
[1I/DSM-I11-R (AD: 70.5% - PD: 73.4%), followed by the DSM-IV/IV-TR (AD: 27% - PD:

24.2%) and ICD-9/10 (AD: 2.4% - PD: 2.4%). The preferred assessment method for AD and
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PD was a structured interview (AD: 82.5% - PD: 71.2%), followed by a subjective clinical
assessment (AD: 13.5% - PD: 7.2%), questionnaires (AD: 1.6% - PD: 14.4%), and a
combination of interview and questionnaires (AD: 2.4% - PD: 7.2%).

~- Table 1 -

Comorbidity with personality disorder (PD) clusters

The comorbidity rate (mean proportion) of any PD (patients having at least one
comorbid PD diagnosis) was high across all the subtypes of AD, ranging from .35 (PTSD) to
.52 (OCD). As expected, the comorbidity rate of cluster C PDs combined across all ADs (.39)
was significantly higher than cluster B PDs (.19) and cluster A PDs (.13) (Q, =86.5, p <
.001). The difference between cluster A and B PDs was significant (Q = 4.62, p =.03), but of
small magnitude. The number of studies providing proportion estimates on the cluster level
was however sparse, except for panic/agoraphobia and OCD showing a similar pattern across
the cluster levels. A significant difference in the cluster C PD comorbidity was evident
between panic disorders without (.22) and with agoraphobia (.38) (Q =5.23, p <.02).

-~ Table 2 ---

Comorbidity with specific PD

Of the estimates of comorbidity between a specific PD and the separate ADs (Table 3)
social phobia had the highest rate of occurrence with the avoidant subtype (.46). Second came
PTSD showing an elevated comorbid pattern across a number of specific PDs, notably
paranoid, avoidant, borderline and OCD (range: .22-.26). All other specific PDs occurred at
significantly lower rates (range: .03-.11). For the remaining ADs, panic disorders (with and
without agoraphobia), GAD, OCD and AD-NOS, the level of cluster A and B specific PDs
were generally low (range: .02-.11), while the cluster C specific PDs were observed more
often (range: .08-.20). The avoidant and the OCD subtypes occurred more often than the

dependent subtype. The comorbidity estimates in Table 3 were stable for most ADs as the
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confidence intervals were small (generally within a window of 10%). PTSD on the other hand
had wide confidence intervals, indicating a comorbidity of a considerable heterogeneous

nature (e.g., ranging from .07 - .64 for the paranoid PD).

Moderators analyses

Due to a large number of possible moderator effects a selection was made for findings
reporting (1) a significant heterogeneity statistic (Quwitnin), and (2) containing a minimum of
three studies within each comparison group.

Sample (inpatients vs. outpatients): Among panic disorder patients, the proportion of

an avoidant PD was higher among inpatients (p = .31, k = 3) than outpatients (p = .16, k = 17)

(Q =4.62, p <.05). This difference was opposite for narcissistic PD which was less frequent

among inpatients (p = .01, k = 3) than outpatients (p = .09, k = 12) (Q = 8.90, p <.01). Among

OCD anxiety patients, the proportion of an OCD PD was lowest among inpatients (p = .12, k

= 3), higher among outpatients (p = .21, k =16), and highest among patients receiving both

treatment types (p = .31, k = 3). Only the difference between inpatients and both treatment

types was significant (Q = 3.94, p <.05). No other statistically significant differences
emerged.

Diagnostic system: There was a trend toward lower proportions of a comorbid PD
among patients with social phobia or OCD if diagnoses were based on the DSM-1V compared
with -11I/111-R (Table 4, first and second column). For panic disorders the patterns were more
mixed. Cluster C OCD PDs occurred more often if the AD diagnosis was based on the DSM-
I11-R or the DSM-1V compared with the DSM-I11. However, diagnoses of a PD based on the
DSM-1V yielded lower comorbid estimates than diagnoses based on the DSM-I11 or the DSM-

-R.
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Diagnostic method: AD diagnoses based on a clinical assessment yielded higher
comorbid estimates within all PD clusters compared to a structured interview (Table 4, second
last column). This tendency was in practice only evident for the OCD AD. The differences
were largest within the schizotypal and the avoidant PDs. Questionnaire methods were rarely
used to diagnose an AD. PD diagnoses based on questionnaires also yielded higher comorbid
estimates than structured interviews (Table 4, last column). These differences were generally
not large, except for cluster C PDs (notably the avoidant PD) among OCD anxiety patients.
Data on clinical assessment were not suited for an empirical analysis.

Blind rating of AD and PD: As only two and seven studies provided positive and
negative information about blinding, respectively, the effect of this moderator could not be

analysed.

Meta-regressions examining continuous moderators

The following moderators were examined: Gender, mean age of onset and duration of

an anxiety disorder. As the CMA program converts proportions to logits, an antilog

eﬂOJerﬂl

calculation is necessary to provide a meaningful interpretation: p = ————-.
1+ eﬂo* 1A

Gender: This was reported as proportion of women participating in the studies.
Sufficient data were only available for panic disorders, social phobia and obsessive-
compulsive disorder. However, no meta-regression results were statistically significant.

Mean age of onset: An earlier mean age of onset of social phobia was related to a

higher comorbidity of cluster C PDs, particularly an avoidant PD (Bo= 3.77, By =-.227,p <
.001, k = 16), but also the dependent PD (3o = 3.74, 1 =-.377, p <.01, k = 9). Calculating the
comorbidity rate for 15, 18, 25 and 30 years of mean age using the above formula, revealed an
avoidant PD comorbidity rate of 59.0%, 42.2%, 13.0% and 4.6%, and a dependent PD rate of

12.8%, 4.5%, 0.3% and 0.1%, respectively.
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Duration of AD: Duration of illness only moderated the comorbidity between panic

disorders and schizotypal PD (o =-4.35, 1 =.187, p < .01, k = 11), indicating a higher
comorbidity the longer the duration of the panic disorder. The effect was however small,

rising from 1.5% to 7.7% from 1 to 10 years.

Discussion

This present meta-analysis on the comorbidity of personality disorders (PD) in the
major subtypes of anxiety disorders (AD), i.e., agoraphobia/panic disorder, generalised
anxiety disorder (GAD), social phobia, post-traumatic stress disorder (PTSD), obsessive-
compulsive (OCD) and unspecified AD was based on 125 studies. Most data were collected
from outpatient samples. Overall, the risk of having at least one comorbid PD (any PD) was
high across all subtypes, ranging from 35% in PTSD to 52% in OCD. On the cluster level,
cluster C PDs (avoidant, dependent and obsessive-compulsive) were observed more than
twice as often as cluster A (paranoid, schizoid, schizotypal, anti-social) or cluster B
(borderline, histrionic, narcissistic) PDs. Within cluster C, the avoidant PD was the most
frequent comorbid condition, followed by OCD and the dependent PD. These cluster level
differences were only valid for panic disorders and OCD as the other AD studies provided
less information about the PD cluster level comorbidity. As the cluster levels will not be
retained in the DSM-5 due to weak empirical support (Sheets and Craighead, 2007), this is not

relevant to address in future research.

As for the comorbidity of specific PDs, social phobia had the highest proportion of a
an avoidant PD. For the remaining ADs, except PTSD, the comorbidity rates for the specific
PDs were significantly lower. The heterogeneity statistics were generally significant across
most subtypes of AD and PD. This indicates that the between study variance is a result of

other factors than sampling error, and that moderators may be sought. However, as the

17



confidence intervals generally ranged within a window of 2-12%, except for PTSD and in a
few other cases, the variance in PD comorbidity was considered too low to be of major

clinical concern.

Compared to all other AD subtypes, patient groups suffering from PTSD had a highly
different comorbidity profile with a mixture of PD comorbidity, mainly paranoid, avoidant,
borderline and the OCD PD. The confidence intervals were large, but unfortunately, none of
the moderators examined in the present study explained this variation. Clearly, PTSD stands
out as clinically more heterogeneous in nature compared with the other ADs. This is in line
with other research pointing out the considerable heterogeneous clinical picture characterizing
this patient group (Suvak and Barrett, 2011). Moreover, the heterogeneity may be explained
by the large variety in the nature and impact of traumatic exposures, and the fact that the issue
of identifying core features of the disorder is still considered unresolved (Brewin et al., 2009).
The present study thus confirms that the symptom overlap and heterogeneity often observed
in PTSD involve a considerable mixture of personality traits and disorders. Interestingly, the
paranoid PD was the most comorbid condition although it is suggested removed from the
DSM-5. However, due the exceptionally high comorbidity variation of this PD compared with
the other subtypes, and the lack of research on paranoid PDs in general (Skodol, 2012) that
may substantiate this variation, its removal seems justified. The PD section in DSM-5 is
meant to be frequently revised and as new revisions are issued it seems sensible to initiate

continuous studies on whether this subtype may yield more substantial information.

Another noteworthy finding was that OCD AD patients did not have a noticeably
higher occurrence of a comorbid OCD PD (.20) compared with the other cluster C PDs,
notably the avoidant PD (.17). This may stand in contrast to several researchers claiming a
particularly strong comorbid relation between OCD AD and OCD PD (Alnaes and Torgersen,

1988; Diaferia et al., 1997; Samuels et al., 2000). Nevertheless, the present estimate came
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close to the proportion reported by Mancebo et al. (2005) in their review of all OCD AD-
OCD PD studies between 1991 and 2004 (not higher than .25). The present estimate did not
depend on the diagnostic system either (DSM-I11-R versus DSM-1V), but it depended to some

extent on the diagnostic methods used.

Structured interviews were by far the most often diagnostic method. Although the use
of subjective clinical assessments and questionnaire methods were rare, they were used in
varying degrees across the different AD subtypes and could hence bias the results. We
examined this possibility by rerunning the analyses in Table 3 after first removing all studies
using clinical assessments or questionnaires. We observed no noticeable differences from the
original table as most comorbidity estimates dropped down systematically with only 1-3%.
Hence, the inclusion of studies using clinical assessments or questionnaires methods did threat
the validity of the findings, possibly due to the low number of studies and the use of a random
effects model. The only noticeable exception to this pattern was the comorbidity between
OCD AD and OCD PD which increased from .20 to .22, while OCD AD-avoidant PD
dropped down from .17 to .14. Hence, the contention of a particular link between OCD AD
and OCD PD made by others (Alnaes and Torgersen, 1988; Samuels et al., 2000; Skodol et

al., 1995) was largely confirmed by the current study.

Moderator analyses

The use of different diagnostic systems did not influence the comorbidity estimates in
a clear-cut manner, although PD diagnoses based on the DSM-1V system appear more
conservative (lower proportions) than the previous DSM-versions. However, the magnitudes
were low and should raise no concern for clinical practice. A consistent observation was that
the DSM-system is widely used in studies of a European origin despite the fact that the ICD-

system is their official diagnostic tool. This may be unfortunate as the failure to use this

19



system prevents across-system comparisons necessary for improvements and empirically
based harmonization between the ICD and the DSM.

The use of structured interviews to diagnose a PD led to lower comorbidity estimates
than the use of questionnaires. This was expected as several other meta-analyses have
indicated a comparable pattern (Ramklint et al., 2010; Rosenvinge et al., 2000). This effect
was however only evident for panic and OCD disorders, and not for GAD and social phobia.
The difference was also more pronounced in the assessment of cluster A and B PD, but less of
problem for cluster C PDs, which we have no explanation for. Structured interviews for
diagnosing an AD also yielded a lower comorbidity than clinical assessments. This was only
evident for the OCD AD, which might imply that a subjective clinical assessment of OCD
ADs is particularly prone to over-diagnosing of axis Il comorbidity. A tentative explanation
may be connected to the claim that milder forms of autism spectrum disorders and
neuropsychological deficits occur more often in OCD patients than in other AD diagnostic
groups (Bejerot, 2007). Certain subtypes of OCD patients, such as hoarders, may stand out as
particularly odd to clinicians (Samuels et al., 2007), which may contribute to the tendency to
over-pathologise their unusual personality traits. This argument was partly supported by the
present study as the schizotypal PD occurred more frequently among OCD patients than
among agoraphobia, social phobia or GAD patients.

Of the continuous predictors, gender was not found to influence the comorbidity rates.
Although a range of gender differences in axis | and axis Il disorders are quite common
(Tadic et al., 2009), gender differences in the degree of PD comorbidity did not receive
support. Gender differences in the assessment of PD comorbidity may therefore be of less
concern during clinical assessment.

An earlier age of onset of an axis | AD predicted an increased degree of PD

comorbidity for social phobia only. The risk for developing a cluster C PD increased
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markedly the earlier the patients developed a social phobia disorder. The high comorbidity
observed in the present study was in line with numerous previous reports indicating a
phenomenologically very close relationship between social phobia and the avoidant PD
(Brooks et al., 1989; Reich, 2000; Rettew, 2000). A similar trend was also found for the
development of a dependent PD, but the degree of comorbidity was quite small in
comparison. The duration of the AD was examined, but almost all tests were non-significant
or of a small effect. Hence, for the development of a comorbid PD an earlier age of onset of
an AD appears to be much more important than the duration of an AD. This highlights the
importance of early detection and treatment, and in particular of social phobia, to reduce the

risk for the life-long chronic condition which this combination of disorders implies.

Implications for DSM-5

In the provisional drafts for the DSM-5, PTSD is proposed as part of a new cluster
called “Trauma- and Stressor-Related Disorders” rather than being part of AD as in DSM-IV.
Our findings support this revision due to the considerably larger heterogeneity in the PTSD
comorbidity estimates compared with the other subtypes of AD in addition to the larger
number of comorbid PDs. The clinical picture of PTSD is generally complex and shares a
range of symptoms with both anxiety and depression disorders. The finding of a paranoid PD
as a notable comorbid condition also adds weight, which may reflect the hypervigilance these
patients often report to threat-related stimuli. Another reason for the observed heterogeneity in
PTSD may be the multitude of stressors that may give rise to a trauma-related disorder, as
each stressor or trauma may invoke a different pattern of memory intrusions and trauma-

related symptoms, as well as different symptoms of anxiety, depression or grief.

Panic disorders in the DSM-1V is described as with or without agoraphobia, while the
DSM-5 proposes to separate these into two separate diagnoses called “Panic Disorder” and

“Agoraphobia”. The present findings provide tentative support for this separation as the
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frequency of cluster C PDs are significantly larger in panic disorder patients with agoraphobia
than those not having agoraphobia (Table 2). The empirical support may however be less
valid as it rests on a cluster model of PDs, which has poor validity (Sheets and Craighead,
2007). However, as the clinical severity of panic patients with agoraphobia appears more
pronounced than in those without agoraphobia (Furakawa et al., 2009), and as the presence of
a comorbid PD is considered highly influential for the natural course and treatment prognosis
(Reich, 2003; Telch et al., 2011), the proposed separation converges with the present findings.
Differences in phenomenology and clinical severity of panic disorders and agoraphobia
should also be better accounted for in DSM-5 by the introduction of a dimensional assessment

of personality function and pathological personality traits.

Four of the 10 PDs from DSM-1V are proposed removed from the DSM-5, i.e. the
paranoid, schizoid, histrionic and dependent PDs (APA, 2010). Based on the current meta-
analysis, removal of the schizoid PD should be the least controversial due to the very low
prevalence across most AD subtypes in the present study, which also is the case in clinical
samples in general (Skodol, 2012). The dependent PD is suggested removed due to low
comorbidity in community samples, high variability in clinical samples and weak construct
validity (Skodol, 2012). The present comorbidity estimates did not provide any clear-cut
picture here, but the dependent PD had consistently lower comorbidity estimates than the
avoidant PD. As avoidance behaviour is the prime behaviour that maintains an anxiety
disorder, having an avoidant comorbid PD may represent a considerably poorer prognostic
marker than a dependent PD. The additional benefit of assessing a comorbid dependent PD in
patients with anxiety disorders may therefore be quite limited, especially among individuals

with a social phobia.

A final note concerns the change in the way severity and complexity will be assessed

in the DSM-5. In the DSM-IV, severity is not assessed separately, and hence, it is not possible
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to indicate the degree of functional loss caused by a comorbid PD although the individual
differences within a PD subtype may be large. All patients are assumed to suffer the same
degree of functional loss. Due to this flaw, different types of PDs have become associated
with better or worse prognostic indicators or outcomes, such as the schizotypal/borderline
PDs (worse) compared with the avoidant/OCD PDs (better), without a systematic and
consistent clinical procedure to support such associations (Skodol et al., 2002). The new
approach in the DSM-5 of assessing degree of functional loss in terms of self and
interpersonal functioning, in addition to the specific personality pathological traits, is an
important step forward. Among other things, it should change the focus on certain PDs as
more severe or disabling than others and acknowledge that any PDs may be potentially severe
and complex depending on the degree of functional loss. Future studies may reveal whether
the new diagnostic system will improve treatment of ADs and the predictive value of outcome

relevant prognostic factors for these disorders.

Strengths and limitations

This is the first meta-analytic review encompassing all major subtypes of ADs, and
where a large number of included studies made it possible to obtain stable comorbidity
estimates. Publication bias is of less concern in studies of comorbidity than for example in
clinical trials as any comorbidity estimate (either low or high) would be interesting. Hence, it
is not possible to say what a negative result represents, thus reducing the problem of non-
publications of negative results. Several funnel plots were examined, but none of them yielded
skewed standard error distributions indicative of publication bias. Heterogeneity in the
findings may also lead to an asymmetrical funnel plot. The combination of significant
heterogeneity in the present study and lack of asymmetry thus makes publication bias highly

unlikely.
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In order to strengthen the validity of the comorbidity estimates, it was recorded from
the papers whether blind rating of diagnoses had been employed or not. If studies using blind
rating had provided similar comorbidity estimates as studies using standard diagnostic
methods, that would have strengthened the validity of the estimates. These analyses were
however not possible to conduct as too few studies provided data on blind rating. Future
studies should therefore improve the methodology, or the research field could preferably settle

on a standard way of assessing the validity of diagnostic ratings.

Conclusions

Do we need more studies on the comorbidity of axis-11 PDs? Probably not due to
rather small confidence intervals for panic disorder with agoraphobia, social phobia, GAD
and OCD. However, the number of studies on pure panic disorders and PTSD are low. As
PTSD also stand out as a very heterogeneous condition, future studies on comorbidity should
focus on PTSD and the possible reasons for the considerable heterogeneity observed. On the
other hand, future PD-comorbidity studies may be needed in view of the considerable changes
in how PDs are conceived in the drafts for the forthcoming DSM-5. In particular, the new
dimensional conception of personality traits and general level of functioning may provide new
insights into the relation between social phobia and avoidant PD, as well as OCD and OCD
PD. Nevertheless, our finding that a substantial proportion of AD patients also present with an
avoidant PD should be addressed in the routine clinical assessment and treatment of AD

patients.

24



References

Avrticles marked with an asterisk (*) are included in the meta-analysis.

*Albert, U., Maina, G., Bergesio, C., Bogetto, F., 2006. Axis | and Il comorbidities in subjects with and without
nocturnal panic. Depression and Anxiety 23, 422-428.

*Albert, U., Maina, G., Forner, F., Bogetto, F., 2004. DSM-1V obsessive-compulsive personality disorder:
Prevalence in patients with anxiety disorders and in healthy comparison subjects. Comprehensive
Psychiatry 45, 325-332.

Alnaes, R., Torgersen, S., 1988. The relationship between DSM-I1I symptom disorders (Axis I) and personality
disorders (Axis 1) in an outpatient population. Acta Psychiatrica Scandinavica 78, 485-492.

*Alnaes, R., Torgersen, S., 1990. MCMI personality disorders among patients with major depression with and
without anxiety disorders. Journal of Personality Disorders 4, 141-149.

*Alonso, P., Menchon, J.M., Segalas, C., Jaurrieta, N., Jimenez-Murcia, S., Cardoner, N., Labad, J., Real, E.,
Pertusa, A., Vallejo, J., 2008. Clinical implications of insight assessment in obsessive-compulsive disorder.
Comprehensive Psychiatry 49, 305-312.

*Ampollini, P., Marchesi, C., Signifredi, R., Ghinaglia, E., Scardovi, F., Codeluppi, S., Maggini, C., 1999.
Temperament and personality features in patients with major depression, panic disorder and mixed
conditions. Journal of Affective Disorders 52, 203-207.

Ansell, E.B., Pinto, A., Edelen, M.O., Markowitz, J.C., Sanislow, C.A., Yen, S., Zanarini, M., Skodol, A.E.,
Shea, M.T., Morey, L.C., Gunderson, J.G., McGlashan, T.H., Grilo, C.M., 2011. The association of
personality disorders with the prospective 7-year course of anxiety disorders. Psychological Medicine 41,
1019-1028.

APA, 1994. Diagnostic and statistical manual of mental disorders. American Psychiatric Association,
Washington, DC.

APA, 2010. DSM-5 development. Author.

*Arbanas, G., 2010. Patients with combat-related and war-related posttraumatic stress disorder 10 years after
diagnosis. Croatian Medical Journal 51, 209-214.

*Baer, L., Jenike, M.A., Black, D.W., Treece, C., Rosenfeld, R., Greist, J., 1992, Effect of Axis Il diagnoses on
treatment outcome with clomipramine in 55 patients with obsessive-compulsive disorder. Archives of
General Psychiatry 49, 862-866.

*Baer, L., Jenike, M.A., Ricciardi, J.N., Holland, A.D., Seymour, R.J., Minichello, W.E., Buttolph, M.L., 1990.
Standardized assessment of personality disorders in obsessive-compulsive disorder. Archives of General
Psychiatry 47, 826-830.

Barlow, D.H., DiNardo, P.A., Vermilyea, B.B., Vermilyea, J.A., Blanchard, E., 1986. Co-morbidity and
depression among the anxiety disorders: Issues in diagnosis and classification. Journal of Nervous and
Mental Disease 174, 63—72.

*Barzega, G., Maina, G., Venturello, S., Bogetto, F., 2001. Gender-related distribution of personality disorders
in a sample of patients with panic disorder. European Psychiatry 16, 173-179.

Beard, C., Moitra, E., Weisberg, R.B., Keller, M.B., 2010. Characteristics and predictors of social phobia course
in a longitudinal study of primary-care patients. Depression and Anxiety 27, 839-845.

Bejerot, S., 2007. An autistic dimension: A proposed subtype of obsessive-compulsive disorder. Autism 11, 101-
110.

*Bejerot, S., Ekselius, L., von Knorring, L., 1998. Comorbidity between obsessive-compulsive disorder (OCD)
and personality disorders. Acta Psychiatrica Scandinavica 97, 398-402.

*Besiroglu, L., Uguz, F., Saglam, M., Agargun, M.Y., Cilli, A.S., 2007. Factors associated with major
depressive disorder occurring after the onset of obsessive-compulsive disorder. Journal of Affective
Disorders 102, 73-79.

Bienenfeld, D., 2007. Cognitive Therapy of Patients with Personality Disorders. Psychiatric Annals 37, 133-139.

Bienvenu, O.J., Stein, M.B., 2003a. Personality and Anxiety Disorders: A Review. Journal of Personality
Disorders 17, 139-151.

Bienvenu, O.J., Stein, M.B., 2003b. Personality and anxiety disorders: A review. Journal of Personality
Disorders 17, 139-151.

*Black, D.W., Monahan, P., Wesner, R., Gabel, J., Bowers, W., 1996. The effect of fluvoxamine, cognitive
therapy, and placebo on abnormal personality traits in 44 patients with panic disorder. Journal of
Personality Disorders 10, 185-194.

*Blashfield, R., Noyes, R., Reich, J., Woodman, C., Cook, B.L., Garvey, M.J., 1994. Personality disorder traits
in generalized anxiety and panic disorder patients. Comprehensive Psychiatry 35, 329-334.

25



*Bogels, S.M., 2006. Task concentration training versus applied relaxation, in combination with cognitive
therapy, for social phobia patients with fear of blushing, trembling, and sweating. Behavioral Research and
Therapy 44, 1199-1210.

*Bollinger, A.R., Riggs, D.S., Blake, D.D., Ruzek, J.I., 2000. Prevalence of personality disorders among combat
veterans with posttraumatic stress disorder. Journal of Traumatic Stress 13, 255-270.

*Boone, McNeil, D.W., 1999. Multimodal comparisons of social phobia subtypes and avoidant personality
disorder. Journal of Anxiety Disorders M. L., 271-292.

Borenstein, M., Hedges, L., Higgins, J., Rothstein, H., 2005a. Comprehensive meta-analysis: Version 2.0.
Biostat, Englewood, NJ.

Borenstein, M., Hedges, L.V., Higgins, J.P.T., Rothstein, H.R., 2005b. Comprehensive meta-analysis (Version
2.) [Computer Software]. Biostat, Englewood, NJ.

*Borge, F.-M., Hoffart, A., Sexton, H., Martinsen, E., Gude, T., Hedley, L.M., Abrahamsen, G., 2010. Pre-
treatment predictors and in-treatment factors associated with change in avoidant and dependent personality
disorder traits among patients with social phobia. Clinical Psychology & Psychotherapy 17, 87-99.

Brandes, M., Bienvenu, O.J., 2009. Anxiety disorders and personality disorders comorbidity. In: Antony, M.M.
and Stein, M.B. (Eds.), Oxford handbook of anxiety and related disorders. Oxford University Press, New
York, pp. 587-595.

Brewin, C.R., Lanius, R.A., Novac, A., Schnyder, U., Galea, S., 2009. Reformulating PTSD for DSM-V: Life
after Criterion A. Journal of Traumatic Stress 22, 366-373.

*Brooks, R.B., Baltazar, P.L., McDowell, D.E., Munjack, D.J., Bruns, J.R., 1991. Personality disorders co-
occuring with panic disorder with agoraphobia. Journal of Personality Disorders 5, 328-336.

Brooks, R.B., Baltazar, P.L., Munjack, D.J., 1989. Co-occurrence of personality disorders with panic disorder,
social phobia, and generalized anxiety disorder: A review of the literature. Journal of Anxiety Disorders 3,
259-285.

*Brown, E.J., Heimberg, R.G., Juster, H.R., 1995. Social phobia subtype and avoidant personality disorder:
Effect on severity of social phobia, impairment, and outcome of cognitive behavioural treatment.
Behavioral Therapy 26, 467-486.

Brown, T.A., Barlow, D.H., 1992. Comorbidity among anxiety disorders: Implications for treatment and DSM -
IV. Journal of Consulting and Clinical Psychology 60, 835-844.

*Cassano, D., Del Buono, G., Catapano, F., 1993. The relationship between obsessive-compulsive personality
and obsessive-compulsive disorder: Data obtained by the Personality Disorder Examination. European
Psychiatry 8, 219-221.

*Catapano, F., Perris, F., Fabrazzo, M., Cioffi, V., Giacco, D., De Santis, V., Maj, M., 2010. Obsessive-
compulsive disorder with poor insight: A three-year prospective study. Progress in Neuro-
Psychopharmacology & Biological Psychiatry 34, 323-330.

*Chambless, D.L., Fydrich, T., Rodebaugh, T.L., 2008. Generalized social phobia and avoidant personality
disorder: Meaningful distinction or useless duplication? Depression and Anxiety 25, 8-19.

*Chambless, D.L., Renneberg, B., Goldstein, A., Gracely, E.J., 1992. MCMI-Diagnosed personality disorders
among agoraphobic outpatients: Prevalence and relationship to severity and treatment outcome. Journal of
Anxiety Disorders 6, 193-211.

Clark, D.A., Beck, A.T., 2010. Cognitive Therapy of Anxiety Disorders: Science and practice. Guilford Press,
New York.

*Clark, D.M., Ehlers, A., Hackmann, A., McManus, F., Fennell, M., Grey, N., Waddington, L., Wild, J., 2006.
Cognitive therapy versus exposure and applied relaxation in social phobia: A randomized controlled trial.
Journal of Consulting and Clinical Psychology 74, 568-578.

*Clark, D.M., Ehlers, A., McManus, F., Hackmann, A., Fennell, M., Campbell, H., Flower, T., Davenport, C.,
Louis, B., 2003. Cognitive Therapy Versus Fluoxetine in Generalized Social Phobia: A Randomized
Placebo-Controlled Trial. Journal of Consulting and Clinical Psychology 71, 1058-1067.

*Clarke, S.B., Rizvi, S.L., Resick, P.A., 2008. Borderline personality characteristics and treatment outcome in
cognitive-behavioral treatments for PTSD in female rape victims. Behavior Therapy 39, 72-78.

Coles, M.E., Pinto, A., Mancebo, M.C., Rasmussen, S.A., Eisen, J.L., 2008. OCD with comorbid OCPD: A
subtype of OCD? Journal of Psychiatric Research 42, 289-296.

Coryell, W., Endicott, J., Andreasen, N.C., Keller, M.B., Clayton, P.J., Hirschfeld, R.M.A., Scheftner, W.A.,
Winokur, G., 1988. Depression and panic attacks: the significance of overlap as reflected in follow-up and
family study data. American Journal of Psychiatry 145, 293-300.

Crepulja, M.L., Franciskovic, T., 2010. Personality disorder in veterans with posttraumatic stress disorder--
'Ignored’ comorbidity. Socijalna Psihijatrija 38, 41-45.

*Crino, R.D., Andrews, G., 1996. Personality disorder in obsessive compulsive disorder: A controlled study.
Journal of Psychiatric Research 30, 29-38.

26



*D'Ambrosio, V., Albert, U., Bogetto, F., Maina, G., 2010. Obsessive-compulsive disorder and cyclothymic
temperament: An exploration of clinical features. Journal of Affective Disorders 127, 295-299.

*Denys, D., Tenney, N., van Megen, H.J.G.M., de Geus, F., Westenberg, H.G.M., 2004. Axis | and |1
comorbidity in a large sample of patients with obsessive--compulsive disorder. Journal of Affective
Disorders 80, 155-162.

*Diaferia, G., Bianchi, I., Bianchi, M.L., Cavedini, P., Erzegovesi, S., Bellodi, L., 1997. Relationship between
ohsessive-compulsive personality disorder and obsessive-compulsive disorder. Comprehensive Psychiatry
38, 38-42.

Dreessen, L., Arntz, A., 1998. The impact of personality disorders on treatment outcome of anxiety disorders:
Best-evidence synthesis. Behaviour Research and Therapy 36, 483-504.

*Dreessen, L., Arntz, A., Luttels, C., Sallaerts, S., 1994. Personality disorders do not influence the results of
cognitive behavior therapies for anxiety disorders. Comprehensive Psychiatry 35, 265-274.

*Dreessen, L., Hoekstra, R., Arntz, A., 1997. Personality disorders do not influence the results of cognitive and
behavior therapy for obsessive compulsive disorder. Journal of Anxiety Disorders 11, 503-521.

*Dunn, N.J., Yanasak, E., Schillaci, J., Simotas, S., Rehm, L.P., Souchek, J., Menke, T., Ashton, C., Hamilton,
J.D., 2004. Personality disorders in veterans with posttraumatic stress disorder and depression. Journal of
Traumatic Stress 17, 75-82.

Eskildsen, A., Hougaard, E., Rosenberg, N.K., 2010. Pre-treatment patient variables as predictors of drop-out
and treatment outcome in cognitive behavioural therapy for social phobia: A systematic review. Nordic
Journal of Psychiatry 64, 94-105.

*Fahlen, T., 1995. Personality traits in social phobia: I. Comparisons with healthy controls. Journal of psychiatry
56, 560-568.

*Faravelli, C., Albanesi, G., 1987. Agoraphobia with panic attacks: One-year prospective follow-up.
Comprehensive Psychiatry 28, 481-487.

*Faustman, W.O., White, P.A., 1989. Diagnostic and psychopharmacological treatment characteristics of 536
inpatients with posttraumatic stress disorder. Journal of Nervous and Mental Disease 177, 154-159.

*Feeny, N.C., Zoellner, L.A., Foa, E.B., 2002. Treatment outcome for chronic PTSD among female assault
victims with borderline personality characteristics: A preliminary examination. Journal of Personality
Disorders 16, 30-40.

*Feske, U., Perry, K.J., Chambless, D.L., Renneberg, B., Goldstein, A.J., 1996. Avoidant personality disorder as
a predictor for treatment outcome among generalized social phobics. Journal of Personality Disorders 10,
174-184.

Field, A.P., 2003. The problems in using fixed-effects models of meta-analysis on real-world data.
Understanding Statistics 2, 77-96.

*Flick, S.N., Roy-Byrne, P.P., Cowley, D.S., Shores, M.M., Dunner, D.L., 1993. DSM-III-R personality
disorders in a mood and anxiety disorders clinic: Prevalence, comorbidity, and clinical correlates. Journal
of Affective Disorders 27, 71-79.

Friborg, O., Martinussen, M., @vergard, K.T., Kaiser, S., Martinsen, E., Rosenvinge, J.H., 2012. Personality
disorders in Binge Eating Disorder and Eating Disorder NOS: A Meta-analysis of Comorbidity Studies
from 1988-2010. Submitted manuscript.

*Fricke, S., Moritz, S., Andresen, B., Jacobson, D., Kloss, M., Rufer, M., Hand, 1., 2006. Do personality
disorders predict negative treatment outcome in obsessive—compulsive disorders? A prospective 6-month
follow-up study. European Psychiatry 21, 319-324.

*Friedman, C.J., Shear, M.K., Frances, A., 1987. DSM-III personality disorders in panic patients. Journal of
Personality Disorders 1, 132-135.

Furakawa, T.A., Shear, M.K., Barlow, D.H., Gorman, J.M., Woods, S.W., Money, R., Etschel, E., Engel, R.R.,
Leucht, S., 2009. Evidence-based guidelines for interpretation of the Panic Disorder Severity Scale.
Depression and Anxiety 26, 922-929.

*Garyfallos, G., Adamopoulou, A., Karastergiou, A., Voikli, M., Milis, V., Donias, S., Giouzepas, J., Parashos,
A., 1999. Psychiatric comorbidity in Greek patients with generalized anxiety disorder. Psychopathology
32, 308-318.

*Garyfallos, G., Adamopoulou, A., Voikli, M., Saitis, M., Kirtsos, P., Moutzoukis, C., 1994. DSM-I1I-R
personality disorders among patients with depressive and/or anxiety disorders. Journal of Personality
Disorders 8, 320-332.

*Garyfallos, G., Katsigiannopoulos, K., Adamopoulou, A., Papazisis, G., Karastergiou, A., Bozikas, V.P., 2010.
Comorbidity of obsessive-compulsive disorder with obsessive-compulsive personality disorder: Does it
imply a specific subtype of obsessive-compulsive disorder? Psychiatry Research 177, 156-160.

*Gasperini, M., Battaglia, M., Diaferia, G., Bellodi, L., 1990. Personality features related to generalized anxiety
disorder. Comprehensive Psychiatry 31, 363—368.

27



Ghaedi, G.H., Tavoli, A., Bakhtiari, M., Melyani, M., Sahragard, M., 2010. Quality of life in college students
with and without social phobia. Social Indicators Research 97, 247-256.

*Gokalp, P.G., Tukel, R., Solmaz, D., Demir, T., Kiziltan, E., Demir, D., Babaoolu, A.N., 2001. Clinical features
and co-morbidity of social phobics in Turkey. European Psychiatry 16, 115-121.

Goncalves, D.C., Byrne, G.J., 2012. Sooner or later: Age at onset of generalized anxiety disorder in older adults.
Depression and Anxiety 29, 39-46.

*Green, M.A,, Curtis, G.C., 1988. Personality disorders in panic patients: Response to termination of antipanic
medication. Journal of Personality Disorders 2, 303-314.

Greenberg, P.E., Sisitsky, T., Kessler, R.C., Finkelstein, S.N., Berndt, E.R., Davidson, J.R.T., Ballenger, J.C.,
Fyer, A.J., 1999. The economic burden of anxiety disorders in the 1990s. Journal of Clinical Psychiatry 60,
427-435.

*Hansen, B., Vogel, P.A,, Stiles, T.C., Gotestam, K.G., 2007. Influence of co-morbid generalized anxiety
disorder, panic disorder and personality disorders on the outcome of cognitive behavioural treatment of
obsessive-compulsive disorder. Cognitive Behaviour Therapy 36, 145-155.

Hedges, L.V., Vevea, J.L., 1998. Fixed- and random-effects models in meta-analysis. Psychological Methods 3,
486-504.

*Herbert, J.D., Hope, D.A., Bellak, A.S., 1992. Validicy of the distinction between generalized social phobia and
avoidant personality disorder. Journal of Abnormal Psychology 101, 332-339.

*Hermesh, H., Shahar, A., Munitz, H., 1987. Obsessive-compulsive disorder and borderline personality disorder.
The American Journal of Psychiatry 144, 120-121.

Hickey, D., Carr, A., Dooley, B., Guerin, S., Butler, E., Fitzpatrick, L., 2005. Family and Marital Profiles of
Couples in which One Partner has Depression or Anxiety. Journal of Marital and Family Therapy 31, 171-
182.

Hidalgo, R.B., Davidson, J.R., 2000. Posttraumatic stress disorder epidemiology and health-related
considerations. Journal of Clinical Psychiatry 61, 5-13.

*Hoffart, A., Martinsen, E.W., 1993. The effect of personality disorders and anxious-depressive comorbidity on
outcome in patients with unipolar depression and with panic disorder and agoraphobia. Journal of
Personality Disorders 7, 304-311.

*Hoffart, A., Thornes, K., Hedley, L.M., Strand, J., 1994. DSM-I111--R axis | and Il disorders in agoraphobic
patients with and without panic disorder. Acta Psychiatrica Scandinavica 89, 186-191.

*Hofmann, S.G., Newman, M.G., Becker, E., Taylor, C.B., Roth, W.T., 1995. Social phobia with and without
avoidant personality disorder: Preliminary behavior therapy outcome findings. Journal of Anxiety
Disorders 9, 427-438.

Hollander, E., Kwon, J., Stein, D., Broatch, J., 1996. Obsessive-compulsive and spectrum disorders: Overview
and quality of life issues. Journal of Clinical Psychiatry 57, 3-6.

Hollander, E., Stein, D.J., Fineberg, N.A., Marteau, F., Legault, L., 2010. Quality of life outcomes in patients
with obsessive-compulsive disorder: Relationship to treatment response and symptom relapse. Journal of
Clinical Psychiatry 71, 784-792.

Holmbeck, G.N., Durlak, J.A., 2005. Comorbidity of dependent personality disorders and anxiety disorders:
Conceptual and methodological issues. Clin. Psychol. Sci. Pract. 12, 407-410.

Holt, C.S., Heimberg, R.G., Hope, D.A., 1992. Avoidant personality disorder and the generalized subtype of
social phobia. Journal of Abnormal Psychology 101, 318-325.

*Huppert, J.D., Strunk, D.R., Ledley, D.R., Davidson, J.R.T., Foa, E.B., 2008. Generalized social anxiety
disorder and avoidant personality disorder: Structural analysis and treatment outcome. Depression and
Anxiety 25, 441-448.

ICD, 1992. The ICD-10 Classification of Mental and Behavioural Disorders: Clinical Descriptions and
Diagnostic Guidelines. World Health Organization.

*Iketani, T., Kiriike, N., Stein, M.B., Nagao, K., Minamikawa, N., Shidao, A., Fukuhara, H., 2004. Patterns of
axis 1l comorbidity in early-onset versus late-onset panic disorder in Japan. Comprehensive Psychiatry 45,
114-120.

*Jansen, M.A., Arntz, A., Merckelbach, H., Mersch, P.P.A., 1994. Personality disorders and features in social
phobia and panic disorder. Journal of Abnormal Psychology 103, 391-395.

*Jenike, M.A., Baer, L., Minichiello, W.E., Schwartz, C.E., Carey, R.J., Jr., 1986. Concomitant obsessive-
compulsive disorder and schizotypal personality disorder. American Journal of Psychiatry 143, 530-532.

*Joffe, R.T., Swinson, R.P., Regan, J.J., 1988. Personality features of obsessive-compulsive disorder. The
American Journal of Psychiatry 145, 1127-1129.

*Kampman, M., Keijsers, G.P.J., Hoogduin, C.A.L., Hendriks, G.-J., 2008. Outcome prediction of cognitive
behaviour therapy for panic disorder: Initial symptom severity is predictive for treatment outcome,
comorbid anxiety or depressive disorder, cluster C personality disorders and initial motivation are not.
Behavioural and Cognitive Psychotherapy 36, 99-112.

28



Keeley, M.L., Storch, E.A., Merlo, L.J., Geffken, G.R., 2008. Clinical predictors of response to cognitive-
behavioral therapy for obsessive-compulsive disorder. Clinical Psychology Review 28, 118-130.

Kessler, R.C., Berglund, P., Demler, O., Jin, R., Merikangas, K.R., Walters, E.E., 2005a. Lifetime prevalence
and age-of-onset distributions of DSM-IV disorders in the national comorbidity survey replication.
Archives of General Psychiatry 62, 593-602.

Kessler, R.C., Chiu, W.T., Demler, O., Walters, E.E., 2005b. Prevalence, severity, and comorbidity of 12-month
DSM-1V disorders in the national comorbidity survey replication. Archives of General Psychiatry 62, 617-
627.

Klein Hofmeijer-Sevink, M., Batelaan, N.M., van Megen, H.J.G.M., Penninx, B.W., Cath, D.C., van den Hout,
M.A., van Balkom, A.J.L.M., 2012. Clinical relevance of comorbidity in anxiety disorders: A report from
the Netherlands Study of Depression and Anxiety (NESDA). Journal of Affective Disorders 137, 106-112.

*Koenigsberg, H.W., Kaplan, R.D., Gilmore, M.M., Cooper, A.M., 1985. The relationship between syndrome
and personality disorder in DSM-I11: Experience with 2,462 patients. The American Journal of Psychiatry
142, 207-212.

*Kose, S., Solmaz, M., Celikel, F.C., Citak, S., Ozturk, M., Tosun, M., Noguchi, M., Sayar, K., 2009.
Comorbidity of avoidant personality disorder in generalized social phobia and its impact on
psychopathology. Klin. Psikofarmakol. Bul. 19, 340-346.

*Kozaric-Kovacic, D., Borovecki, A., 2005. Prevalence of psychotic comorbidity in combat-related post-
traumatic stress disorder. Military Medicine 170, 223-226.

*Kullgren, G., 1992. Personality disorders among psychiatric inpatients. Nordisk Psykiatrisk Tidsskrift 46, 27-
32.

*Langs, G., Quehenberger, F., Fabisch, K., Klug, G., Fabisch, H., Zapotoczky, H.G., 1998. Prevalence, patterns
and role of personality disorders in panic disorder patients with and without comorbid (lifetime) major
depression. Acta Psychiatrica Scandinavica 98, 116-123.

Leeies, M., Pagura, J., Sareen, J., Bolton, J.M., 2010. The use of alcohol and drugs to self-medicate symptoms of
posttraumatic stress disorder. Depression and Anxiety 27, 731-736.

Lipsey, M.W., Wilson, D.B., 2001. Practical meta-analysis. Sage Thousand Oaks: CA.

Lochner, C., Mogotsi, M., du Toit, P.L., Kaminer, D., Niehaus, D.J., Stein, D.J., 2003. Quality of life in anxiety
disorders: a comparison of obsessive—compulsive disorder, social anxiety disorder, and panic disorder.
Psychopathology 36, 255-262.

*Maina, G., Bellino, S., Bogetto, F., Ravizza, L., 1993. Personality disorders in obsessive-compulsive patients:
A study report. European Journal of Psychiatry 7, 155-163.

*Malta, L.S., Blanchard, E.B., Taylor, A.E., Hickling, E.J., Freidenberg, B.M., 2002. Personality disorders and
posttraumatic stress disorder in motor vehicle accident survivors. Journal of Nervous and Mental Disease
190, 767-774.

*Malyszczak, K., Frydecka, D., Pawlowski, T., Kiejna, A., 2010. Mixed anxiety and depressive disorder before
and after psychodynamic group psychotherapy: A 1-year follow-up study. International Journal of
Psychiatry in Clinical Practice 14, 298-302.

Mancebo, M.C., Eisen, J.L., Grant, J.E., Rasmussen, S.A., 2005. Obsessive compulsive personality disorder and
obsessive compulsive disorder: clinical characteristics, diagnostic difficulties, and treatment. Annals of
Clinical Psychiatry 17, 197-204.

*Manos, N., Vasilopoulou, E., Sotiriou, M., 1987. DSM-I1I diagnosed borderline personality disorder and
depression. Journal of Personality Disorders 1, 263-268.

*Marchand, A., Goyer, L.R., Dupuis, G., Mainguy, N., 1998. Personality disorders and the outcome of
cognitive-behavioural treatment of panic disorder with agoraphobia. Canadian Journal of Behavioural
Science 30, 14-23.

*Marchesi, C., De Panfilis, C., Cantoni, A., Fonto, S., Giannelli, M.R., Maggini, C., 2006. Personality disorders
and response to medication treatment in panic disorder: A 1-year naturalistic study. Progress in Neuro-
Psychopharmacology & Biological Psychiatry 30, 1240-1245.

Marshall, J.R., 1996. Comorbidity and its effects on panic disorder. Bulletin of the Menninger Clinic 60, 39-54.

*Marteinsdottir, 1., Furmark, T., Tillfors, M., Fredrikson, M., Ekselius, L., 2001. Personality traits in social
phobia. European Psychiatry 16, 143-150.

Martino, F., Menchetti, M., Pozzi, E., Berardi, D., 2012. Predictors of dropout among personality disorders in a
specialist outpatients psychosocial treatment: A preliminary study. Psychiatry and Clinical Neurosciences
66, 180-186.

Maser, J.D., 1998. Generalized anxiety disorder and its comorbidities: Disputes at the boundaries. Acta
Psychiatr. Scand. Suppl. 98, 12-22.

*Massion, A.O., Dyck, I.R., Shea, M.T., Phillips, K.A., Warshaw, M.G., Keller, M.B., 2002. Personality
disorders and time to remission in generalized anxiety disorder, social phobia, and panic disorder. Archives
of General Psychiatry 59, 434-440.

29



*Matsunaga, H., Hayashida, K., Kiriike, N., Nagata, T., Stein, D.J., 2010. Clinical features and treatment
characteristics of compulsive hoarding in japanese patients with obsessive-compulsive disorder. CNS
Spectrums 15, 258-265.

*Mauri, M., Sarno, N., Rossi, V.M., Armani, A., Zambotto, S., Cassano, G.B., Akiskal, H.S., 1992. Personality
disorders associated with generalized anxiety, panic, and recurrent depressive disorders. Journal of
Personality Disorders 6, 162—-167.

Mavissakalian, M., 1990. The Relationship between Panic Disorder Agoraphobia and Personality-Disorders.
Psychiatric Clinics of North America 13, 661-684.

*Mavissakalian, M., Hamann, M.S., Haidar, S.A., de Groot, C.M., 1993. DSM-III personality disorders in
generalized anxiety, panic/agoraphobia, and obsessive-compulsive disorders. Comprehensive Psychiatry
34, 243-248.

*McDougle, C.J., Goodman, W.K., Price, L.H., Delgado, P.L., Krystal, J.H., Charney, D.S., Heninger, G.R.,
1990. Neuroleptic addition in fluvoxamine-refractory obsessive-compulsive disorder. American Journal of
Psychiatry 147, 652-654.

McLaughlin, K.A., Mennin, D.S., 2005. Clarifying the temporal relationship between dependent personality
disorder and anxiety disorders. Clin. Psychol. Sci. Pract. 12, 417-420.

Melartin, T.K., Rytsala, H.J., Leskela, U.S., Lestela-Mielonen, P.S., Sokero, T.P., Isometsa, E.T., 2002. Current
comorbidity of psychiatric disorders among DSM-1V major depressive disorder patients in psychiatric care
in the Vantaa Depression Study. Journal of Clinical Psychiatry 63, 126-134.

*Mellman, T.A., Leverich, G.S., Hauser, P., Kramlinger, K.L., Post, R.M., Uhde, T.W., 1992. Axis Il pathology
in panic and affective disorders: Relationship to diagnosis, course of illness, and treatment response.
Journal of Personality Disorders 6, 53-63.

Mennin, D.S., Heimberg, R.G., 2000. The impact of comorbid mood and personality disorders in the cognitive-
behavioral treatment of panic disorder. Clinical Psychology Review 20, 339-357.

Merikangas, R.M., Angst, J., 1995. Comorbidity and social phobia: Evidence from clinical, epidemiologic, and
genetic studies. Eur. Arch. Psychiatry Clin. Neurosci. 244, 297-303.

*Mersch, P.P.A., Jansen, M.A., Arntz, A., 1995. Social phobia and personality disorder: Severity of complaint
and treatment effectiveness. Journal of Personality Disorders 9, 143-159.

*Milrod, B.L., Leon, A.C., Barber, J.P., Markowitz, J.C., Graf, E., 2007. Do comorbid personality disorders
moderate panic-focused psychotherapy? An exploratory examination of the American Psychiatric
Association practice guideline. Journal of Clinical Psychiatry 68, 885-891.

*Moisan, D., Engels, M.-L., 1995. Childhood trauma and personality disorder in 43 wome wit panic disorder.
Psychological Reports 76, 1133-1134.

*Mors, O., Sorensen, L.V., 1994. Incidence and comorbidity of personality disorders among first ever admitted
psychiatric patients. European Psychiatry 9, 175-184.

*Mueser, K.T., Rosenberg, S.D., Xie, H., Jankowski, M.K., Bolton, E.E., Lu, W., Hamblen, J.L., Rosenberg,
H.J., McHugo, G.J., Wolfe, R., 2008. A randomized controlled trial of cognitive-behavioral treatment for
posttraumatic stress disorder in severe mental illness. Journal of Consulting and Clinical Psychology 76,
259-271.

*Newton-Howes, G., Tyrer, P., Anagnostakis, K., Cooper, S., Bowden-Jones, O., Weaver, T., 2010. The
prevalence of personality disorder, its comorbidity with mental state disorders, and its clinical significance
in community mental health teams. Social Psychiatry and Psychiatric Epidemiology 45, 453-460.

Ng, H.M., Bornstein, R.F., 2005. Comorbidity of dependent personality disorder and anxiety disorders: A meta-
analytic review. Clin. Psychol. Sci. Pract. 12, 395-406.

Noyes, R., 2001. Comorbidity in generalized anxiety disorder. Psychiatric Clinics of North America 24, 41-55.

Noyes, R.J., Reich, J., Christiansen, J., Suelzer, M., Pfohl, B., Coryell, W.A., 1990. Outcome of panic disorder:
Relationship to diagnostic subtypes and comorbidity. Archives of General Psychiatry 47, 809-818.

*Nurnberg, H.G., Raskin, M., Levine, P.E., Pollack, S., Prince, R., Siegel, O., 1989. Borderline personality
disorder as a negative prognostic factor in anxiety disorders. Journal of Personality Disorders 3, 205-216.

*QOkasha, A., Omar, A.M., Lotaief, F., Ghanem, M., Seif El Dawla, A., Okasha, T., 1996. Comorbidity of axis |
and axis Il diagnoses in a sample of Egyptian patients with neurotic disorders. Comprehensive Psychiatry
37, 95-101.

*Okasha, A., Saad, A., Khalil, A.H., Seif El Dawla, A., Yehia, N., 1994. Phenomenology of obsessive-
compulsive disorder: A transcultural study. Comprehensive Psychiatry 35, 191-197.

*Qosterbaan, D.B., van Balkom, A.J., Spinhoven, P., de Meij, T.G., van Dyck, R., 2002. The influence on
treatment gain of comorbid avoidant personality disorder in patients with social phobia. Journal of Nervous
and Mental Disease 190, 41-43.

*QOst, L.-G., Thulin, U., Ramnero, J., 2004. Cognitive behavior therapy vs exposure in vivo in the treatment of
panic disorder with agrophobia. Behaviour Research and Therapy 42, 1105-1127.

30



*Qzkan, M., Altindag, A., 2005. Comorbid personality disorders in subjects with panic disorder: Do personality
disorders increase clinical severity? Comprehensive Psychiatry 46, 20-26.

Pagura, J., Stein, M.B., Bolton, J.M., Cox, B.J., Grant, B., Sareen, J., 2010. Comorbidity of borderline
personality disorder and posttraumatic stress disorder in the U.S. population. Journal of Psychiatric
Research 44, 1190-1198.

Papp, L.A., Zitrin, C.M., Coplan, J., Gorman, J.M., 1990. The role of personality in anxiety disorders.
Psychiatric Medicine 8, 107-120.

Perkonigg, A., Pfister, H., Stein, M.B., Hofler, M., Lieb, R., Maercker, A., Wittchen, H.-U., 2005. Longitudinal
Course of Posttraumatic Stress Disorder and Posttraumatic Stress Disorder Symptoms in a Community
Sample of Adolescents and Young Adults. The American Journal of Psychiatry 162, 1320-1327.

*Perugi, G., Nassini, S., Socci, C., Lenzi, M., Toni, C., Simonini, E., Akiskal, H.S., 1999. Avoidant personality
in social phobia and panic-agoraphobic disorder: a comparison. Journal of Affective Disorders 54, 277-
282.

Pietrzak, R.H., Goldstein, R.B., Southwick, S.M., Grant, B.F., 2011. Personality disorders associated with full
and partial posttraumatic stress disorder in the U.S. population: Results from Wave 2 of the National
Epidemiologic Survey on Alcohol and Related Conditions. Journal of Psychiatric Research 45, 678-686.

Pigott, T.A., 1998. Obsessive-compulsive disorder: Symptom overview and epidemiology. Bulletin of the
Menninger Clinic 62, A4-A32.

Pigott, T.A., 2003. Anxiety disorders in women. Psychiatric Clinics of North America 26, 621-672.

*Pinto, A., Mancebo, M.C., Eisen, J.L., Pagano, M.E., Rasmussen, S.A., 2006. The Brown Longitudinal
Obsessive Compulsive Study: Clinical Features and Symptoms of the Sample at Intake. Journal of Clinical
Psychiatry 67, 703-711.

*Pollack, M.H., Otto, M.W., Rosenbaum, J.F., Sachs, G.S., 1992. Personality disorders in patients with panic
disorder: Association with childhood anxiety disorders, early trauma, comorbidity, and chronicity.
Comprehensive Psychiatry 33, 78-83.

Ramklint, M., Jeansson, M., Holmgren, S., Ghaderi, A., 2010. Assessing personality disorders in eating
disordered patients using the SCID-II: Influence of measures and timing on prevalence rate. Personality
and Individual Differences 48, 218-223.

*Rasmussen, S.A., Tsuang, M.T., 1986. Clinical characteristics and family history in DSM-II1 obsessive-
compulsive disorder. The American Journal of Psychiatry 143, 317-322.

*Rathus, J.H., Sanderson, W.C., Miller, A.L., Wetzler, S., 1995. Impact of personality functioning on cognitive
behavioral treatment of panic disorder: A preliminary report. Journal of Personality Disorders 9, 160-168.

*Rees, A., Hardy, G.E., M., B., 1997. Covariance in the measurement of depression/anxiety and three Cluster C
personality disorders (avoidant, dependent, obsessive-compulsive). Journal of Affective Disorders 45, 143-
153.

Reich, J., 2000. The relationship of social phobia to avoidant personality disorder: A proposal to reclassify
avoidant personality disorder based on clinical empirical findings. European Psychiatry 15, 151-159.

Reich, J., 2003. The effect of Axis Il disorders on the outcome of treatment of anxiety and unipolar depressive
disorders: a review. Journal of Personality Disorders 17, 387-405.

Reich, J., 2009. Avoidant personality disorder and its relationship to social phobia. Current Psychiatry Reports
11, 89-93.

*Reich, J., Noyes, R., Yates, W., 1989. Alprazolam treatment of avoidant personality traits in social phobic
patients. The Journal of Clinical Psychiatry 50, 91-95.

*Reich, J., Perry, J.C., Shera, D., Dyck, 1., Vasile, R., Goisman, R.M., Rodriguez-Villa, F., Massion, A.O.,
Keller, M., 1994. Comparison of personality disorders in different anxiety disorder diagnoses: Panic,
agoraphobia, generalized anxiety, and social phobia. Annals of Clinical Psychiatry 6, 125-134.

*Reich, J., Troughton, E., 1988. Frequency of DSM-III personality disorders in patients with panic disorder:
Comparison with psychiatric and normal control subjects. Psychiatry Research 26, 89-100.

Rettew, D.C., 2000. Avoidant personality disorder, generalized social phobia, and shyness: Putting the
personality back into personality disorders. Harvard Review of Psychiatry 8, 283-297.

Rodriguez, B.F., Pagano, M.E., Keller, M.B., 2007. Psychometric characteristics of the Mobility Inventory in a
longitudinal study of anxiety disorders: Replicating and exploring a three component solution. Journal of
Anxiety Disorders 21, 752-761.

*Rosenberg, N.K., Bech, P., Lorenz, K., Mellergard, M., Rasmussen, S., Rafaelsen, O.J., Rosenberg, R., 1986.
Personality disorders in panic disorder patients. Nordic Journal of Psychiatry 40, 437-439.

Rosenvinge, J.H., Martinussen, M., Ostensen, E., 2000. The comorbidity of eating disorders and personality
disorders: a meta-analytic review of studies published between 1983 and 1998. Eating and Weight
Disorders 5, 52-61.

31



*Roy-Byrne, P.P., Vitaliano, P.P., Cowley, D.S., Luciano, G., Zheng, Y., Dunner, D.L., 1992. Coping in panic
and major depressive disorder. Relative effects of symptom severity and diagnostic comorbidity. Journal of
Nervous and Mental Disease 180, 179-183.

Rubio, G., Lopez-lbor, J.J.J., 2007. What can be learnt from the natural history of anxiety disorders? European
Psychiatry 22, 80-86.

Ruegg, R., Frances, A., 1995. New research in personality disorders. Journal of Personality Disorders 9, 1-48.
*Samuels, J., Nestadt, G., Bienvenu, O.J., Costa, P.T., Jr., Riddle, M.A., Liang, K.-Y., Hoehn-Saric, R., Grados,
M.A,, Cullen, B.A.M., 2000. Personality disorders and normal personality dimensions in obsessive-

compulsive disorder. British Journal of Psychiatry 177, 457-462.

Samuels, J.F., Bienvenu, O.J.1., Pinto, A., Fyer, AJ., McCracken, J.T., Rauch, S.L., Murphy, D.L., Grados,
M.A., Greenberg, B.D., Knowles, J.A., Piacentini, J., Cannistraro, P.A., Cullen, B., Riddle, M.A,,
Rasmussen, S.A., Pauls, D.L., Willour, V.L., Shugart, Y.Y., Liang, K.-Y., Hoehn-Saric, R., Nestadt, G.,
2007. Hoarding in obsessive-compulsive disorder: Results from the OCD Collaborative Genetics Study.
Behaviour Research and Therapy 45, 673-686.

Sanderson, W.C., Beck, A.T., McGinn, L.K., 2002. Cognitive therapy for generalized anxiety disorder:
Significance of comorbid personality disorders. In: Leahy, R.L. and Dowd, E.T. (Eds.), Clinical advances
in cognitive psychotherapy: Theory and Application. Springer Publishing, Co, New York, US, pp. . (pp.
287-293). xiv, 446 pp. New York, NY, US: Springer Publishing Co; US. .

Sanderson, W.C., DiNardo, P.A., Rapee, R.M., Barlow, D.H., 1990. Syndrome comorbidity in patients
diagnosed with a DSM-I11--R anxiety disorder. Journal of Abnormal Psychology 99, 308-312.

*Sanderson, W.C., Wetzler, S., Beck, A.T., Betz, F., 1994. Prevalence of personality disorders among patients
with anxiety disorders. Psychiatry Research 51, 167-174.

*Schneier, F.R., Spitzer, R.L., Gibbon, M., Fyer, A.J., Liebowitz, M.R., 1991. The relationship of social phobia
subtypes and avoidant personality disorder. Comprehensive Psychiatry 32, 496-502.

*Sciuto, G., Diaferia, G., Battaglia, M., Perna, G., Gabriele, A., Bellodi, L., 1991. DSM-I1I--R personality
disorders in panic and obsessive-compulsive disorder: A comparison study. Comprehensive Psychiatry 32,
450-457.

*Shea, M.T., Zlotnick, C., Weisberg, R.B., 1999. Commonality and specificity of personality disorder profiles in
subjects with trauma histories. Journal of Personality Disorders 13, 199-210.

Sheets, E., Craighead, W.E., 2007. Toward an empirically based classification of personality pathology. Clin.
Psychol. Sci. Pract. 14, 77-93.

*Shin, N.Y., Lee, A.R., Park, H.Y., Yoo, S.Y., Kang, D.-H., Shin, M.S., Kwon, J.S., 2008. Impact of coexistent
schizotypal personality traits on frontal lobe function in obsessive-compulsive disorder. Progress in Neuro-
Psychopharmacology & Biological Psychiatry 32, 472-478.

Skodol, A.E., 2012. Personality disorders in DSM-5. Annual Review of Clinical Psychology 8, 317-344.

*Skodol, A.E., Gallaher, P.E., Oldham, J.M., 1996. Excessive dependency and depression: Is the relationship
specific? Journal of Nervous and Mental Disease 184, 165-171.

Skodol, A.E., Gunderson, J.G., McGlashan, T.H., Dyck, I.R., Stout, R.L., Bender, D.S., Grilo, C.M., Shea, M.T.,
Zanarini, M.C., Morey, L.C., Sanislow, C.A., Oldham, J.M., 2002. Functional impairment in patients with
schizotypal, borderline, avoidant, or obsessive-compulsive personality disorder. The American Journal of
Psychiatry 159, 276-283.

*Skodol, A.E., Oldham, J.M., Hyler, S.E., Stein, D.J., et al., 1995. Patterns of anxiety and personality disorder
comorbidity. Journal of Psychiatric Research 29, 361-374.

Slaap, B.R., den Boer, J.A., 2001. The prediction of nonresponse to pharmacotherapy in panic disorder: A
review. Depression and Anxiety 14, 112-122.

Soeteman, D.l., Hakkaart-van Roijen, L., Verheul, R., Busschbach, J.J.V., 2008. The economic burden of
personality disorders in mental health care. Journal of Clinical Psychiatry 69, 259-265.

*Southwick, S.M., Yehuda, R., Giller, E.L., 1993. Personality disorders in treatment-seeking combat veterans
with posttraumatic stress disorder. American Journal of Psychiatry 150, 1020-1023.

Spijker, J., Bijl, R.V., de Graaf, R., Nolen, W.A., 2001. Determinants of poor 1-year outcome of DSM-111-R
major depression in the general population: results of the Netherlands Mental Health Survey and Incidence
Study (NEMESIS). Acta Psychiatrica Scandinavica 103, 122-130.

*Stanley, M.A., Turner, S.M., Borden, J.W., 1990. Schizotypal features in obsessive-compulsive disorder.
Comprehensive Psychiatry 31, 511-518.

*Starcevic, V., Latas, M., Kolar, D., Vucinic-Latas, D., Bogojevic, G., Milovanovic, S., 2008. Co-occurrence of
Axis | and Axis Il disorders in female and male patients with panic disorder with agoraphobia.
Comprehensive Psychiatry 49, 537-543.

*Starcevic, V., Uhlenhuth, E.H., Fallon, S., 1995. The tridimensional personality questionnaire as an instrument
for screening personality disorders: Use in patients with generalized anxiety disorder. Journal of
Personality Disorders 9, 247-253.

32



Stein, D.J., Hollander, E., Skodol, A.E., 1993. Anxiety disorders and personality disorders: A review. Journal of
Personality Disorders 7, 87-104.

Stein, M.B., Kean, Y.M., 2000. Disability and quality of life in social phobia: Epidemiologic findings. American
Journal of Psychiatry 157, 1606-1613.

*Steketee, G., Chambless, D.L., Tran, G.Q., 2001. Effects of axis I and 1l comorbidity on behavior therapy
outcome for obsessive-compulsive disorder and agoraphobia. Comprehensive Psychiatry 42, 76-86.

*Steketee, G., Eisen, J., Dyck, I., Warshaw, M., Rasmussen, S., 1999. Predictors of course in obsessive-
compulsive disorder. Psychiatry Research 89, 229-238.

Summerfeldt, L.J., Huta, V.M., Swinson, R.P., 1998. Personality and obsessive-compulsive disorder In:
Swinson, R., Antony, M., Rachman, S. and Richter, M. (Eds.), Obsessive-compulsive disorder: Theory,
research and treatment. Guilford Press, New York, pp. 79-119.

Suvak, M.K., Barrett, L.F., 2011. Considering PTSD from the perspective of brain processes: A psychological
construction approach. Journal of Traumatic Stress 24, 3-24.

*Svanborg, C., Wistedt, A.A., Svanborg, P., 2008. Long-term outcome of patients with dysthymia and panic
disorder: A naturalistic 9-year follow-up study. Nordic Journal of Psychiatry 62, 17-24.

Tadic, A., Wagner, S., Hoch, J., Baskaya, O., von Cube, R., Skaletz, C., Lieb, K., Dahmen, N., 2009. Gender
differences in axis | and axis Il comorbidity in patients with borderline personality disorder.
Psychopathology 42, 257-263.

Telch, M.J., Kamphuis, J.H., Schmidt, N.B., 2011. The effects of comorbid personality disorders on cognitive
behavioral treatment for panic disorder. Journal of Psychiatric Research 45, 469-474.

Tillfors, M., Ekselius, L., 2009. Social phobia and avoidant personality disorder: Are they separate diagnostic
entities or do they reflect a spectrum of social anxiety? Israel Journal of Psychiatry & Related Sciences 46,
25-33.

*Tran, Q., Chambless, D.L., 1995. Psychopathology of social phobia: Effects of subtype and of avoidant
personality disorder. Journal of Anxiety Disorders 9, 489-501.

*Turner, R.M., 1987. The effects of personality disorder diagnosis on the outcome of social anxiety symptom
reduction. Journal of Personality Disorders 1, 136-143.

*Turner, S.M., Beidel, D.C., Borden, J.W., Stanley, M.A., Jacob, R.G., 1991. Social phobia: Axis I and Il
correlates. Journal of Abnormal Psychology 100, 102-106.

*Tyrer, P., Casey, P., Gall, J., 1983. Relationship between neurosis and personality disorder. British Journal of
Psychiatry 142, 404-408.

Vaglum, P., 2000. Research on personality disorders in the Nordic countries, 1982-1998. A selective review.
Nordic Journal of Psychiatry 54, 167-175.

*Van den Hout, M., Brouwers, C., Oomen, J., 2006. Clinically diagnosed axis Il co-morbidity and the short term
outcome of CBT for axis | disorders. Clinical Psychology & Psychotherapy 13, 56-63.

Van Velzen, C.J.M., Emmelkamp, P.M.G., 1999. The relationship between anxiety disorders and personality
disorders: Prevalance rates and comorbidity models. In: Derksen, J., Maffei, C. and Groen, H. (Eds.),
Treatment of personality disorders. Kluwer Academic Publishers, Dordrecht, Netherlands, pp. 129-153.

*Van Velzen, C.J.M., Emmelkamp, P.M.G., Scholing, A., 2000. Generalized social phobia versus avoidant
personality disorder: Differences in psychopathology, personality traits, and social and occupational
functioning. Journal of Anxiety Disorders 14, 395-411.

*Vasile, R.G., Goldenberg, I., Reich, J., Goisman, R.M., Lavori, P.W., Keller, M.B., 1997. Panic disorder versus
panic disorder with major depression: Defining and understanding differences in psychiatric morbidity.
Depression and Anxiety 5, 12-20.

*Versiani, M., Nardi, A.E., Mundim, F.D., Alves, A.B., Liebowitz, M.R., Amrein, R., 1992. Pharmacotherapy of
social phobia: A controlled study with moclobemide and phenelzine. British Journal of Psychiatry 161,
353-360.

Vorcaro, C.M.R., Rocha, F.L., Uchoa, E., Lima-Costa, M.F., 2004. The burden of social phobia in a Brazilian
community and its relationship with socioeconomic circumstances, health status and use of health services:
The Bambui Study. International Journal of Social Psychiatry 50, 216-226.

Wang, X., Cui, D., Wang, Z., Fan, Q., Xu, H., Qiu, J., Chen, J., Zhang, H., Jiang, K., Xiao, Z., 2012. Cross-
sectional comparison of the clinical characteristics of adults with early-onset and late-onset obsessive
compulsive disorder. Journal of Affective Disorders 136, 498-504.

*Weertman, A., Arntz, A., Schouten, E., Dreessen, L., 2005. Influences of beliefs and personality disorders on
treatment outcome in anxiety patients. Journal of Consulting and Clinical Psychology 73, 936-944.

Wittchen, H.-U., 2002. Generalized anxiety disorder: Prevalence, burden, and cost to society. Depression and
Anxiety 16, 162-171.

*Wolf, E.J., Miller, M.\W., Orazem, R.J., Weierich, M.R., Castillo, D.T., Milford, J., Kaloupek, D.G., Keane,
T.M., 2008. The MMPI-2 restructured clinical scales in the assessment of posttraumatic stress disorder and
comorbid disorders. Psychological Assessment 20, 327-340.

33



*Zimmerman, M., Rothschild, L., Chelminski, 1., 2005. The prevalence of DSM-IV personality disorders in
psychiatric outpatients. American Journal of Psychiatry 162, 1911-1918.

34



Revised tables with revision marks removed

Table 1. Overview of Study Characteristics Depending on Type of Anxiety Disorder

N k Women g Age « Onset Duration g Sample type (%)
AD % In Out 1&0 RC X
All studies 14 612 155 54 o, 35.8 90 22.5 56 11.556 11 49 11 15 14
Panic —a 882 17 63 10 36.9¢ 27.7 4 8.73 0 24 19 28 29
Panic +a 3303 35 66 29 35.8 23 27.6 2 7.5 19 11 57 03 10 19
SP 2122 3 48 % 34.1 5 17.4 17 15.9 17 05 36 01 42 16
PTSD 2357 14 37 12 39.7 9 na na 28 25 27 14 06
GAD 911 45 67 7 4254 28.9 5 12.2 5 04 62 04 20 10
OoCD 3075 3 5531 34.0 31 21.3 24 12.1 o4 10 56 16 05 13
CHoerilrtgfl 19617 577 3494 25.4 8.2, 04 75 06 03 12

Notes. Panic —a = Panic disorder without agoraphobia, Panic +a = Panic disorder with agoraphobia, SP = Social phobia, PTSD = Post-traumatic
stress disorder, GAD = Generalised anxiety disorder, OCD = Obsessive-compulsive disorder, Other = Anxiety disorders not otherwise
specified. N = Number of patients, K = Number of studies, na = not available data, In = Inpatient, Out = Outpatient, 1&0O = Both in- and

outpatients, RC = Recruited/primary care/community samples, X = Unspecified.



Table 2. Comorbid Proportions of Any and Clusters of Personality Disorders for Different Anxiety Disorders Based on a Random Effects Model

Any PD Cluster A PD Cluster B PD Cluster C PD

AD p C|_95 N K p C|_95 N K p C|,95 N K p C|,95 N K

All studies 49 45-53*** 105824 | .13 .09-.18*** 46403 | .19 .15-23*** 51393 | .39 .34-44*** 5347 35

Panic —a 41 .33-.49%** 608 13 14 .05-.32%** 279 4 16 .09-.28*** 317 5 22 13-.34** 317 5
Panic +a A7 40-54*%** 26143 | .11 .08-16*** 148144 | .20 .15-.26%** 1794 15 | .38 .31-.46*** 1955 9
SP 48  .39-56*** 11904 | .09 .05-.15 3223 | .06 .02-.21*** 392 4 46 .36-.56* 3914
PTSD 35 .21-.52%** 1267 7 29 .04-81*%** 199, | 27 .21-33 199, .63 .13-.96*** 199,
GAD A7 .39-.56%** 864 14 .07 .03-.16** 37184 | .14 .08-.24** 378 4 36 .31-.40 378 4
OCD 52 45-509*%** 2117 59 | .13 .06-.24*** 11224 | .15 .10-.22*%** 1201, | .34 .26-.42%** 1249
Snt)r(]gty 44 35-53*** 1922 4 | .07 .01-.33*** 8595 | .10 .04-.23*** 858 5 30 .21-.41%** 858 5
?oerfltlrtcr)]ly 15 11-21 625 5 .03 .01-.09 5663 | .03 .02-.05 565 3 12 .06-.21 565 3

Notes. p = Mean weighted proportion of personality disorders, Cl g5 = 95% confidence interval. The Quithin test was used to test for heterogeneity
in proportions an indicated as significant using asterix: * p < .05, ** p <.01 and *** p <.001. N ¢ = Total sample size (N) and number of

studies (k).



Table 3. Comorbid Proportions of Specific Personality Disorders (PDs) for Different Anxiety Disorders Based on a Random Effects Model

PDs
ADs Paranoid Schizoid Schizotyp  Antisocial  Borderline  Histrionic  Narcissistic ~ Avoidant ~ Dependent OCD
Panic —-a 06 .03-.12* 04 .01-.12%** 04 .02-.09* 04 .02-.07 10 .06-.18*** 11 .07-.17** 05 .02-.09 15 11-.22%** 13 .07-.23%** 09 .06-.13*
4394 431 g 514, 3416 51513 542 13 486 9 594 1; 528 11 641 1;
Panic +a 07 .05-.10*** 02 .01-.05*** 02 .01-.04*** 03 .02-.05*** 06 .04-.10*** 08 .05-.11*** 05 .04-.08*** 17 14-21%** 13 .10-.18*** 11 .08-.15***
1955 5 2001 17 2000 17 1813 15 2426 7 2612 53 2320 2, 3045 5 2747 5 2694 55
Sp 08 .05-.12%** 04 .02-.08** 03 .02-.07* 04 .03-.07*** 06 .04-.09*** 03 .02-.05 03 .02-.05 46 40-52%** 07 .04-.11%** 11 .08-.14**
985 16 908 13 922 14 5237 1044 16 1016 16 1006 14 2032 3o 1166 17 1068 15
PTSD 26 .07-.64*** 10 .02-.33*** 13 .02-.51%** 09 .03-.24*** 22 .10-.41%*** 05 .01-.19*** 06 .02-.20*** 23 .10-.46*** 08 .02-.24*** 20 .08-.41***
1076 ; 918 918 1672 ¢ 1401 1, 932 ; 932 ; 1076 ; 1076 ; 1076 ;
GAD 05 .04-.08 02 .01-.03 04 .02-.07* 03 .01-.06 09 .07-.13 08 .05-.12* 04 .02-.06 15 A11-.21%* 08 .05-.11* 14 .10-.18
5454 769 10 732 10 5794 741 14 722 19 687 o 746 11 783 11 781 11
OCD 05 .03-.09*** 03 .01-.06*** 08 .05-.11%** 02 .01-.04*** 07 .05-.10%** 06 .04-.10*** 04 .03-.07*** 17 12-23%** 10 .07-.14%** 20 .16-.25%**
2130 23 1932 3 2398 ;7 1819 5 2198 56 2116 5 1857 51 2059 53 2187 55 2658 79
Other 04 .01-.13*** 02 .01-.06*** 02 .01-.07*** 02 .01-.04 06 .03-.10*** 05 .02-.11*** 02 .01-.05 18 12-.25%** 10 .06-.17*** 11 07-.17***
anxiety 1566 10 1665 11 1217 9 976 9 976 14 1222 10 1215 9 1564 10 1659 11 1659 11
Healthy 02 .01-.03 02 .01-.08** 02 .01-.06 01 .00-.02 02 .01-.03 03 .02-.08 01 .01-.03 03 .01-.06 03 .01-.07* 06 .04-.10
control 668 ¢ 667 6 669 ¢ 669 ¢ 668 5 667 6 650 5 676 7 674 ; 9104

Notes. Reported data (ex: .0

03127
6

") represent mean proportion of personality disorders, and in superscript, 95% confidence interval and the

heterogeneity test statistic (Quitnin) indicated as “ p < .05, p<.0land ~ p <.001. Total sample size and number of studies [ex: 439 ]

are reported on the line below.



Table 4. Statistically Significant Dichotomous Moderators of the Random Effects Comorbid Proportion Estimates for the Comorbidity between

Personality Disorders (PDs) and Anxiety Disorders (ADs).

ADs Diagnostic system AD Diagnostic system PD Diagnostic Diagnostic
PDs method AD method PD
'D3 D3R °*D4 'D3  ?D3R °*D4 | CA | Q
Panic disorders *
Cluster A PDs 083 179 105" na 21 .0735%7

Paranoid 045 .09, .065™%

Schizoid 024 15,7

Schizotypal 085 .03 .02;7°% .02 5 0837 .02, 104
Cluster B PDs 155 204 21,

Histrionic 06, 195
Avoidant 16,6 256
Dependent 1226 265
OCD 067 Ali 14;7 05 1115 .1551<

Social phobia na
Dependent na 1245 .02, na 09, .03;5%

GAD na
Any PD 303 5lg

OCD
Schizotypal .06 5 226 .05, 185
Antisocial 02 14 085
Paranoid 095 .07 .035%%
Borderline 0618 155"
Histrionic A2 4 07 11 .03 13 .05 19 A3 5*
Avoidant 15 45 38, 415 40,

Dependent A4, 129 0677 19 A1y 074777 .08 19 215 08, .264




Notes. * Panic disorders with and without agoraphobia, D3 = DSM-III, D3R = DSM-I1I-R, D4 = DSM-1V, | = Interview, CA = Clinical
Assessment and Q = Questionnaire. * p < .05, ** p <.01. na = not available data.



