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Abstract

Most of the available evidence on neuropsychological functioning in anxiety disorders is based on clinical samples, investigating
persons affected by obsessive—compulsive disorder. Knowledge is sparse regarding cognitive functions in other types of anxiety dis-
orders.

The aim of this study was to examine whether persons diagnosed with an anxiety disorder show neuropsychological impair-
ments relative to healthy controls in tasks tapping episodic memory, verbal fluency, psychomotor speed, and executive function-
ing. Population-based samples comprising individuals affected by panic disorder with and without agoraphobia or agoraphobia
(n = 33), social phobia (n = 32), generalised anxiety disorder (n = 7), obsessive-compulsive disorder (n = 16), and specific phobia
(n = 24) were compared with healthy controls (n = 175) in test performance. Overall, the total anxiety disorder group exhibited
significant impairments in episodic memory and executive functioning. Separate analyses on the respective anxiety subgroup in-
dicated that panic disorder with and without agoraphobia, and obsessive-compulsive disorder were related to impairments in both
episodic memory and executive functioning. In addition, social phobia was associated with episodic memory dysfunction. Verbal
fluency and psychomotor speed were not affected by anxiety. Specific phobia and generalised anxiety disorder did not affect neu-
ropsychological functioning
© 2004 Elsevier Ltd. All rights reserved.

Keywords: Anxiety; Neuropsychological functions; Panic disorder; Social phobia; Obsessive—compulsive disorder; Episodic memory

1. Introduction

Anxiety disorders are common with the prevalence
varying between 2% and 5% in population-based studies
(APA, 1994). During the past decade, an increasing
number of studies addressing neuropsychological func-
tioning in anxiety disorders have been published. How-
ever, the majority of this research has focused on the less
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prevalent obsessive—compulsive disorder (OCD), where-
as less attention has been paid to the other diagnostic
and statistical manual of mental disorders (DSM-1V)
(APA, 1994) defined anxiety disorders, such as panic
disorder (PD) and social phobia (SP).

Research focusing on cognitive functioning in OCD
has demonstrated episodic memory impairments for
both non-verbal (Dirson et al., 1995; Savage et al.,
1996, 1999) and verbal information (Savage et al.,
2000; Zitterl et al., 2001). Also, reliable performance def-
icits have been obtained in tasks tapping executive func-
tioning (Martinot et al., 1990; Purcell et al., 1998a,b;
Veale et al., 1996; Head et al., 1989), although some re-
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search has reported normal executive functioning
among persons affected by OCD (Boone et al., 1991;
Christensen et al., 1992; Zielinski et al., 1991).

As noted above, only a few studies have addressed
neuropsychological functioning in other DSM-IV de-
fined anxiety disorders, and available evidence presents
a mixed pattern of results. Regarding episodic memory,
Lucas et al. (1991) reported that persons with PD exhibit
reliable performance impairments for both visual and
verbal information. In a similar vein, Asmundson et
al. (1995) reported that both PD and SP were associated
with significant recall deficits for verbal information, al-
though individuals with PD performed as well as con-
trols for visually based information. In addition to
these findings, some research has established significant
executive dysfunction in PD (Cohen et al., 1996). In con-
trast to these observations, other investigators found no
evidence of an episodic memory dysfunction in PD, and
this was true for both verbal and visual stimuli (Gladsjo
et al., 1998). Also, Purcell et al. (1998a,b) compared
groups of OCD patients, PD, and major depression with
healthy controls across a number of cognitive domains.
The results indicated that only OCD patients exhibited
impairments in executive functioning, attention, and ep-
isodic memory, whereas the PD and major depression
groups performed as well as the healthy controls. It is
highly likely that these inconsistent findings are a func-
tion of methodological differences between the studies
regarding selection of participants, patient status, mate-
rials used in the memory tasks, and memory perform-
ance assessment (e.g. recall vs. recognition).

Evidence from neurobiological studies suggests that
brain structures subserving episodic memory function-
ing are affected in anxiety disorders. For example, posi-
tron emission tomography studies demonstrate
abnormal blood flow in medial temporal lobe including
amygdala and hippocampus in symptom provoked SP
patients (Tillfors et al., 2001), and an involvement of
the hippocampal and parahippocampal areas in PD (Bi-
saga et al., 1998). In addition, magnetic resonance imag-
ing study reported abnormalities in temporal lobe
structures in PD subjects (Vythilingam et al., 2000). Fur-
ther, neuroimaging studies in patients with OCD suggest
a frontal-subcortical circuit involvement (Kwon et al.,
2003).

The main objective of this research was to extend our
knowledge on neuropsychological functioning in per-
sons affected by an anxiety disorder in a population.
In contrast to most previous research addressing this
topic, the present investigation is based on population-
based samples of persons meeting the DSM-IV criteria
for an anxiety disorder. We compared different anxiety
subgroups with non-anxious healthy controls across a
number of different tasks tapping various cognitive do-
mains including episodic memory for verbal informa-
tion, verbal fluency, psychomotor speed, and executive

functioning. In this way, we were able to examine cogni-
tive functioning in population-based samples of persons
suffering from an anxiety disorder, and to determine
whether cognitive performance varied as a function of
anxiety subgroup.

2. Methods

The participants were selected from the PART-study,
an ongoing population-based, longitudinal project on
mental health, work and relations in Stockholm County.
In short, an extensive questionnaire comprising ques-
tions regarding demography, life events, social support,
working conditions, unemployment, health status, well-
being, and screening scales for mental disorders were
mailed to a random sample of 19,742 inhabitants aged
20-64 years, Swedish citizens, and registered in Stock-
holm County. In total, 10,441 persons responded
(53%). From the pool of questionnaire respondents, ran-
dom samples of persons reporting many psychiatric
symptoms (n = 8§84), and persons reporting no psychiat-
ric symptoms (n=209) were interviewed using the
Schedules for Clinical Assessments in Neuropsychiatry
(SCAN) (Wing et al., 1990), which gives DSM-IV diag-
noses. Clinically experienced psychiatrists and psycholo-
gists conducted the interviews. In connection with the
SCAN interview a comprehensive neuropsychological
test battery was administered including tests of episodic
memory, verbal fluency, perceptual-motor speed, and
mental flexibility.

Of the 1093 interviewees, 136 fulfilled the criteria of
at least one anxiety disorder according to DSM-IV. Per-
sons affected by posttraumatic stress disorder (n =4),
and anxiety due to somatic disease (n = 1) was excluded
due to low numbers. Of the remaining 131 persons, 19
were excluded for harming co-morbid neurological dis-
eases (n = 6), psychotic episodes (n = 2), intoxication
(n = 2), bad eyesight (n = 3), obvious language problems
(n = 3), not been sleeping the night before the test ses-
sion (n =2) and missing cognitive data (n=1). Thus,
the final study sample consisted of 112 individuals fulfill-
ing the criteria for one or more DSM-IV anxiety disor-
ders. Due to low numbers the persons were grouped
together according to the clinical impressions. The first
group (n = 33) was formed by individuals suffering from
PD with and without agoraphobia (n = 30), or agora-
phobia only (n = 3). Persons suffering from SP that did
not fulfil the criteria for some of the disorders in the first
group formed the second group (rn=32). The third
group (n = 7) was comprised by persons diagnosed with
generalized anxiety disorder (GAD) who met no criteria
for belonging to any of the groups above. The fourth
group (n = 16) was formed of those with OCD who do
not belong to groups above. Finally, the fifth group
(n = 24) consisted of those with specific phobia only. It



Table 1

Demographic characteristics across study samples

p value

The total group F ration, y*

Specific phobia
(n=24)

Obsessive—compulsive

disorder (n = 16)

Generalised anxiety

disorder (n=17)

Social phobia
(n=232)

Panic disorder with and
without agoraphobia

(n=33)

n (%)

Controls

of anxiety disorders
(n=112)

n (%)

(n=175)

0.006

16.180

L=

n (%)

n (%)

n (%)

n (%)

n (%)

Gender

31 (27.7)
81 (72.3)

8 (33.3)

4 (25.0)

2 (28.6)

10 (31.3)
22 (68.8)

7 (21.8)

89 (50.9)
86 (49.1)

Male

12 (75.0) 16 (66.7)

5(71.4)

26 (78.8)

Female
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0.657

¥ =707

n (0 0)

n (%)

n (0 0)

n (%)

n (%)

n (0 o)

n (0 0)

Education

24 (21.4)
40 (35.7)
48 (42.9)

7(29.2)
8 (33.3)

3 (18.8)
4 (25.0)

2 (28.6)

5 (15.6)
14 (43.8)
13 (40.6)

7(21.2)

52 (29.9)
67 (38.5)
55 (31.6)

University
Secondary
Primary

2 (28.6)

12 (36.4)
14 (42.4)

9 (37.5)

9 (56.3)

3 (42.9)

0.047

2.282

F=

M (SD) M (SD) M (SD) M (SD)

M (SD)

M (SD)

M (SD)

40.7 (12.6)

43.2 (11.1)

35.7 (13.7)

41.7 (11.8)

38.0 (12.3)

43.6 (13.0)

439 (12.3)

is worth noting that 49 persons diagnosed with an anx-
iety disorder also fulfilled the criteria for other psychiat-
ric diagnoses: 34 of the participants had a concomitant
depressive disorder, and 15 had alcohol dependence/
abuse. Regarding psychopharmacological drug use, 17
anxiety persons used antidepressive drugs, 6 used anxio-
lytics, 7 were taking sleeping medication, and 2 persons
used neuroleptics.

The control group consisted of 175 persons. None of
the persons in the control group fulfilled the criteria for
a psychiatric disorder, or were taking psychopharmaco-
logical drugs and all were in good physical health. All
participants had sufficient visual and auditory capabili-
ties to manage the sensory demands of the study. Three
control persons were excluded in the TMT-B task due to
completion failure. The PART study was approved by
the ethics committee at Karolinska Institute and in-
formed consent was obtained from each participant.

The demographic characteristics for the control
group and the anxiety disorder samples are presented
in Table 1. The six study groups differed significantly
on chronological age, (F(5,281)=2.28, p=.047) and
gender (5 (5, n = 287) = 16.18, p = .006), but not on lev-
el of education (3*(10, n = 286) = 7.71, p = .657).

2.1. Neuropsychological tests

2.1.1. Episodic memory

The episodic information to-be-remembered consist-
ed of 32 neutral words. The words belonged to eight tax-
onomic categories (e.g., vehicles, toys, kitchen utensils)
with four subordinates each (e.g., train, doll, spoon).
The items used were highly typical of their category, ac-
cording to norms established by Nilsson (1973). Subjects
were instructed to remember as many words as possible
but were not informed about the possibility to organize
the words.

2.1.2. Verbal fluency

The Word Association Test was used as a test of let-
ter fluency (Benton and Hamsher, 1989). The test con-
sists of three word-finding trials, using the letters F, A
and S. The subjects were instructed to produce as many
words as possible in one minute, beginning with each of
the target letters.

2.1.3. Perceptual-motor speed and executive functioning

The trail-making test (TMT) was used to assess per-
ceptual-motor speed and executive function (Reitan,
1959; Reitan and Davidson, 1974), and was given in
two parts, A and B. For both parts, subjects were pre-
sented with a white sheet of paper on which circles were
distributed. In part A, the circles were numbered from 1
to 25 and participants were asked to draw lines to con-
nect the 25 circles in correct order (i.e., 1-2-3...25). In
part B, the circles contained numbers from 1 to 13 and
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letters from A to L. The subjects were instructed to con-
nect the consecutively numbered and alphabetically let-
tered circles, by alternating between the two sequences
(i.e., 1-A-2-B...L-13). In both tests, subjects were told
to connect the circles as fast as they could. The examiner
immediately pointed out the first error observed, and the
subject was required to correct the error. Thereafter the
subject could continue in the proper sequence. From the
second error onward the subject was not corrected and
performance time was unlimited. For both parts, the ex-
aminer recorded accuracy scores and completion time.

2.2. Procedure

Trained co-workers at the data collection centre ad-
ministered the neuropsychological test battery. Partici-
pants were tested individually in one session that took
approximately 25 min to complete. The test battery
was always administered before the SCAN-interview.
The test session started with a questionnaire concerning
health status. The examiner gathered information re-
garding sensory functioning (vision and hearing), neuro-
logical diseases, migraine, sleep apnoea, concussion of
the brain, epilepsy, meningitis, and tick-borne encepha-
litis (TBE). Information regarding drug intake and
mother tongue was also collected.

This was followed by the verbal fluency test (FAS).
After completion of this test, the participants were pre-
sented with the episodic memory test. The examiner read
the entire list of 32 words aloud at a rate of 3 s/word.
Immediately after presentation of the last word in the
list, participants were asked to free recall orally as many
words as possible from the list. The examiner recorded
each subjects unique recall order verbatim. This task
was followed by a cued recall test. In this test, the eight
taxonomic names were provided as retrieval cues. The
examiner read each category name aloud, one by one,
and subjects were asked to recall as many words as pos-
sible belonging to each category. Twenty seconds per
category were allowed and the examiner recorded the re-
sponses. Finally the perceptual-motor speed and execu-
tive function tests (TMT-A and TMT-B) were
administered.

Four different test orders were created and approxi-
mately 250 subjects were randomly assigned to each
presentation order. In addition, for the episodic memory
task four different and scrambled orders of the 32 nouns
were prepared, yielding four unique word lists, which
were counterbalanced across test order. The category
names provided in the cued recall test were presented
in two different orders and counterbalanced across test
order as well.

To examine whether test order affected cognitive per-
formance, a 4 (Test order) X 6 (Study group) factorial
ANOVA was performed on each cognitive task. There
were no effects of test order or study group by test order

interaction, thus the data were collapsed across this var-
iable (Fs <1).

The mean performance across cognitive tasks and
study groups is presented in Table 2. The main data
analyses were made in two steps. First, we examined
the total group of persons affected by an anxiety disor-
der (n = 112) and compared these with healthy controls
in order to determine whether anxiety in general exhibit
negative effects on cognitive performance. This was fol-
lowed by five separate analyses of covariance (ANCO-
VAs) for each of the anxiety subgroups.

Also, in order to examine whether concomitant de-
pression (Burt et al., 1995; Veijel, 1997) or alcohol de-
pendence/abuse (Nixon et al., 1987; Delin and Lee,
1992) affected the obtained results, additional analyses
were performed. In the first set of these analyses we ex-
cluded persons meeting the DSM-IV criteria for depres-
sion, and in the second set we excluded persons with
alcohol dependence/abuse according to the DSM-IV.
Moreover, in order to investigate whether psychophar-
macological drug use affected the obtained results we di-
vided the total group of anxiety persons in
psychopharmacological drug users and non-users and
compared these two groups with the healthy controls.
For all analyses, age and gender were entered as covari-
ates.

3. Results
3.1. Effects of anxiety on cognitive function

3.1.1. Episodic memory

The ANCOVA performed on episodic recall showed
that persons affected by an anxiety disorder remembered
fewer words in both free (F(1,282) = 11.43, p = .001) and
cued (F(1,282)=10.59, p =.001) recall as compared
with healthy controls. Separate analyses of the respec-
tive anxiety diagnosis showed that persons affected by
PD with and without agoraphobia, or agoraphobia, re-
called significantly fewer words as compared with
healthy controls in both free (F(1,203) = 8.66, p = .004)
and cued (F(1,203) = 5.31, p = .022) recall. Also, persons
with SP performed worse than controls in both free
(F(1,202) = 7.75, p =.006) and cued (F (1,202) = 7.30,
p = .007) recall tasks. Persons suffering from OCD had
a tendency to remember fewer words than controls in
free recall (F(1,186) =3.29, p =.071) and remembered
significantly  fewer = words in  cued  recall
(F(1,186) = 3.98, p =.048). Specific phobia and GAD
did not affect episodic memory performance (Fs < 1).

3.1.2. Verbal fluency

The ANCOVA performed on verbal fluency showed
that individuals affected by SP generated reliable fewer
words beginning with letter F (F(1,203) =6.57,



Table 2

Neuropsychological performance across study samples

Cognitive task Controls Panic disorder Social phobia Generalised Obsessive— Specific phobia The total group of
(n=175) with and without (n=132) anxiety disorder compulsive (n=24) anxiety disorders
agoraphobia n=7) disorder (n = 16) (n=112)
(n=33)
M SD M SD M SD M SD M SD M SD M SD
Episodic memory
Free recall 14.1 4.7 12.2** 4.8 12.6™" 5.6 12.7 1.7 13.1 34 14.1 5.5 12.9** 4.9
Cued recall 16.6 4.9 14.9* 48 14.7" 57 14.9 25 14.8" 4.9 16.0 5.6 15.17 5.1
Verbal fluency
F 15.8 4.7 15.7 5.2 134" 5.4 16.3 44 13.9 4.2 17.3 6.6 15.1 5.5
A 12.8 4.9 13.2 4.7 11.7 5.2 14.1 4.1 12.0 4.0 13.9 4.9 12.8 4.7
S 16.4 5.0 17.1 5.5 15.7 6.3 16.6 42 15. 3.8 17.8 7.3 16.6 5.9
Total 45.0 12.8 46.0 13.3 40.8 15.2 47.0 9.7 41.5 10.6 48.8 17.0 44.5 14.4
Motorlspeed/|
TMT A* 239 0.9 24.0 0.0 24.0 0.0 23.9 2 23.9 0.3 24.0 0.0 24.0 0.1
TMT A (s) 38.0 15.1 39.2 14.0 38.0 11.2 46.0 15.5 40.7 11.1 355 11.2 38.7 12.4
TMT Ba 23.5 2.4 22.6 4.0 23.6 2.1 24.0 0.0 24.0 0.0 23.7 1.7 23.4 2.6
TMT B (s) 73.8 32.7 86.1 35.4 75.5 33.2 78.3 314 83.9"" 22.6 80.6 28.8 81.1"" 314

Statistically significant results are displayed in a bold format.
# Number of correctly connected circles (max 24).

* p<.05.
** p<.0l.
= p<.001.

XXX=XXX ($00Z) XXX Y2D2SIY IUDIYIASF fO [DUINOL | “|D 19 UdUISYDLY
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p = .011) than controls. Also, persons affected by SP had
a tendency to generate fewer words totally in FAS
(F(1,203) = 2.75, p=.099). Verbal fluency proficiency
was of equal size in the total group of persons affected
by anxiety, and in PD and GAD groups, and in specific
phobias as compared with healthy controls (Fs < 1).

3.1.3. Perceptual-motor speed and executive functioning

The ANCOVA conducted on TMT-A and TMT-B
accuracy scores and TMT-A completion time revealed
no significant differences between the total group of anx-
iety persons or for any of the anxiety subgroups and
controls (Fs <1). The analyses on TMT-B completion
time showed that persons affected by an anxiety disorder
needed significantly more time to complete the TMT-B
(F(1,277) = 8.38, p=.004) as compared with healthy
controls. Likewise, persons affected by PD with and
without agoraphobia, or agoraphobia needed more time
to complete the TMT-B (F(1,199) = 5.28, p = .023) than
controls. In addition, persons diagnosed with OCD were
slower than controls in their performance on TMT-B
completion time (F (1,182) = 5.74, p = .018). Persons di-
agnosed with SP, GAD or specific phobia showed no re-
liable effects on TMT-B completion time (Fs<1) as
compared with healthy controls.

In addition, we performed additional multivariate
analyses (MANCOVAs), with age and gender as covari-
ates and adjustment for multiple testing (i.c. Bonferroni
correction). These analyses showed the same pattern of
findings as that obtained with the ANCOVA procedure.

3.2. Effects of co-morbid depression, alcohol dependence/
abuse, and psychopharmacological drug use on cognitive
functions

In order to examine whether a concomitant depres-
sive disorder (n=34) or alcohol dependence/abuse
(n = 15) affected the obtained results, we excluded the
participants meeting these criteria and subsequently per-
formed a new series of ANCOVAs. These analyses re-
vealed an identical pattern of results indicating reliable
episodic memory deficits in both the total group of anx-
iety persons and anxiety subgroups. However, exclusion
of participants with alcohol dependency/abuse resulted
in that the significant effects of PD and OCD on
TMT-B completion time disappeared suggesting that
obtained results on TMT-B may be related to alcohol
dependence/abuse.

In the final set of analyses, we investigated whether
psychopharmacological drug use affected the obtained
results. Here, the total anxiety group was divided into
those using medication (r = 23), not using medication
(n=289), and were then compared with the group of
healthy controls. The ANCOVA on free recall showed
a significant group effect (F(2,281)=6.42, p =.002).
Post hoc analyses revealed that both medicated

(mean = 11.78, SD =4.3) and unmedicated
(mean = 13.16, SD = 5.0) anxiety persons recalled fewer
words than controls (mean = 14.08, SD = 4.7), although
the two anxiety groups did not differ. In a similar vein,
the ANCOVA on cued recall performance showed a re-
liable group effect (F(2,281) = 5.36, p = .005). Post hoc
analyses revealed that both medicated (mean = 14.52,
SD =5.0) and unmedicated (mean =15.20, SD =5.1)
anxiety persons performed equally well in the cued recall
task. Unmedicated persons recalled significantly fewer
words than the healthy controls (mean = 16.59,
SD = 4.9) whereas medicated persons had a non-signifi-
cant tendency to remember fewer words than the con-
trols. Likewise, the ANCOVA on TMT-B completion
time  revealed a  significant  group  effect
(F(2,276) =4.37, p=.013). The subsequent post hoc
analyses revealed that medicated anxiety persons
(mean = 88.13, SD = 33.5) used more time to complete
the TMT-B as compared with unmedicated anxiety per-
sons (mean =79.25, SD =130.7) and the controls
(mean = 73.75, SD = 27.3), whereas the two later groups
did not differ.

4. Discussion

The main objective of this study was to examine the
effects of anxiety disorders on cognitive functioning.
This was accomplished by comparing individuals diag-
nosed with an anxiety disorder according to DSM-IV
criteria with a group of non-anxious controls across a
number of tasks tapping different cognitive domains.
In contrast to most previous research, the participants
in this work were collected from a population-based
study including many non-treated anxious persons. In
general, the main results indicate that anxiety disorders
are associated with episodic memory dysfunction. The
pattern of this impairment was similar for all anxiety
subgroups, with reliable deficits in both free and cued re-
call of episodic information. In addition, our results sug-
gest executive dysfunction (TMT-B) in persons
diagnosed with PD, and OCD. In contrast, anxiety did
not affect verbal fluency and psychomotor speed
(TMT-A). Persons suffering from a specific phobia and
GAD showed no cognitive dysfunction.

As noted above, a number of studies have addressed
memory functioning in OCD, whereas evidence is sparse
regarding episodic memory functioning in other anxiety
disorders. Previous research on OCD has demonstrated
strong evidence of episodic memory deficits for non-ver-
bal information, although some recent findings also sug-
gest episodic memory deficits for verbal information in
OCD, replicating the present findings (Savage et al.,
2000; Zitterl et al., 2001). More interesting, however,
was the finding that the group composed of PD individ-
uals and the SP group showed the largest episodic mem-
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ory impairments corroborating some earlier research
(Lucas et al., 1991; Asmundson et al., 1995), although
others have failed to establish memory deficits in PD
(Gladsjo et al., 1998; Purcell et al., 1998a,b).

It is important to note that a closer inspection of the
free and cued recall data across study samples suggests
that the ability to utilize semantic cues in anxiety is in-
tact. The magnitude of the gain from free to cued recall
was of equal size across anxiety subgroups and controls.
This pattern of results suggests that the episodic memo-
ry impairment primarily is related to encoding rather
than to retrieval problems. Also, the observation that
anxiety persons did not selectively improve recall per-
formance when retrieval cues were provided further sug-
gests that the episodic memory deficits occur during
acquisition rather than at retrieval.

Previous findings concerning TMT performance in
anxiety disorders display a mixed pattern of results. For
example, two early studies (Martinot et al., 1990; Arono-
witz et al., 1994) demonstrated that OCD patients were
significantly slower than controls, whereas Cohen et al.
(1996) reported normal completion time in OCD, but sig-
nificant dysfunction in SP. In contrast to that finding,
there are reports of intact psychomotor speed and execu-
tive functioning (TMT-A and -B) in patients diagnosed
with SP and PD (Asmundson et al., 1995; Gladsjo et al.,
1998). To the extent that the TMT-A taps psychomotor-
speed, attention, and co-ordination, the present findings
suggest that these abilities are intact in anxiety disorders.
Executive functioning as measured by the TMT-B was im-
paired in the total group of anxiety disorders, in the PD
group, and in OCD. Research has indicated that anxiety
is related to divided attention deficits (e.g., Mor et al.,
2002). Given that divided attention is an important pre-
requisite for completion of the TMT-B, impairments in
divided attention capacity may contribute to the observed
performance decrement in TMT-B. However, when co-
morbidity was controlled for in both the OCD and PD
group, the effects disappeared, suggesting that concomi-
tant alcohol abuse mediated the observed anxiety-related
deficits in executive functioning.

Overall, verbal fluency was not affected by anxiety
disorders, although the total FAS-score proved margin-
ally significant in SP. Thus, the present findings suggest
preserved lexical retrieval in anxiety disorders in the
population (Boone et al., 1991; Zielinski et al., 1991).

As noted above, GAD was unrelated to cognitive
dysfunction. However, it is important to note that rela-
tively few persons were diagnosed with GAD in the pre-
sent population (n = 7). Small sample sizes affect the
probability to obtain reliable group differences. Thus,
future research is required to assess the replicability of
this finding.

Specific phobias frequently co-occur with another
anxiety diagnosis and are associated with less distress
and less interference in everyday life than the comorbid

main diagnosis (APA, 1994). Not surprisingly, since in-
dividuals with only a specific phobia diagnosis were in-
cluded in the study sample, the present finding
indicated no impairments in any of the cognitive tasks.
Across tasks, individuals diagnosed with specific phobia
performed equally well as controls.

Comorbidity among psychiatric disorders is highly
prevalent. Over one-half of patients in psychiatric treat-
ment receive more than one diagnosis (Wolf et al., 1988)
In the present study samples, 49 of the totally 112 anx-
iety individuals, had a DSM-IV defined comorbid de-
pressive disorder or alcohol dependence/abuse. It is
well established that depression exhibits a negative effect
on episodic memory functioning (Burt et al., 1995; Vei-
jel, 1997). For example, in our previous work, we dem-
onstrated episodic memory dysfunction in persons with
depressive disorders collected from a population-based
sample (Airaksinen et al., 2004). An important observa-
tion in the present study was that exclusion of partici-
pants suffering from a concomitant depressive
disorder, alcohol dependence/abuse, or were using psy-
chopharmacological drugs did not affect the overall pat-
tern of results on episodic memory. This outcome
strongly suggests that anxiety disorders exhibit an un-
ique negative influence on episodic memory functioning.

It is important to note the high dropout rate in this
study; only 53% of the randomly selected individuals
participated. We regard the low participation rate being
due to the subject of our investigation since many of
those approached refused participation for this reason.
The questionnaire took about one hour to complete
and it is possible that persons severely affected by psy-
chiatric disorders would often refuse participation due
to the nature of the disorder. The individuals who an-
swered the questionnaire and who were selected to the
interview had a higher education, higher income, were
more often female and born in the Nordic countries
than those who did not participate. It is highly likely
that the present findings have been affected by the high
dropout rate, such that the obtained effects of anxiety
on cognition are an underestimation of the true effects
of anxiety on cognition in the population.

In summary, this study extends previous research by
indicating that anxiety disorders are associated with re-
liable impairments in episodic memory and executive
functions in population-based samples.
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