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Abstract

The paradoxical effects of intended thought suppression have been linked to psychological disorders,
specifically anxiety disorders. So far, the evidence for thought suppression playing a major role in the
disorder is mixed. One important issue is whether thought suppression is impaired only for thoughts related
to the disorder, or if the ability for mental control is generally impaired in anxiety patients.
This study compared groups of agoraphobics and social phobics with a healthy control group. All subjects

were asked to suppress two topics related to the respective central fear of the two disorders and one non-
specific topic. We found a rather specific deficit in thought suppression for the agoraphobics; that is, when
compared with the control group, we found the biggest differences for the agoraphobic fear. The social
phobics seem to be characterized by a general impairment of mental control, affecting specific and non-
specific stimuli. In addition, among several psychopathological variables, social anxiety proved to be the
strongest predictor for problems with thought suppression. Taken together, there are several indicators that
generally impaired thought suppression may be an important feature of social phobia.  2001 Elsevier
Science Ltd. All rights reserved.
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1. Introduction

In 1987 Wegner and colleagues published a study describing the effects of intended thought
suppression (Wegner, Schneider, Carter, & White, 1987). The group found that intended thought
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control produces paradoxical effects by enhancing the frequency of the thought to be suppressed
after the suppression instruction is withdrawn. This unexpected result was named rebound effect.
Since then, many studies have investigated thought suppression, with variations in instructions

for the expression period, in the method of thought sampling, and with different stimuli to suppress
(ranging from personally irrelevant material to recollections of personally relevant events in the
past). With regard to the rebound effect, these studies produced mixed results: some authors found
the rebound effect for personally non-relevant material (Clark, Ball, & Pape, 1991; Rutledge,
Hollenberg, & Hancock, 1993; Kelly & Kahn, 1994, Study 2; Rutledge, Hancock, & Rutledge,
1996; Wegner & Gold, 1995; Wegner et al., 1987; Wegner, Schneider, Knutson, & McMahon,
1991; Wenzlaff, Wegner, & Klein, 1991), while others found an increase in thought frequency
only for personally relevant material (Smári, Birgisdóttir, & Brynjólfsdóttir, 1995). Some authors
found no rebound effect at all, but did demonstrate an increase in thought frequency during the
suppression period: an immediate enhancement effect (Merckelbach, Muris, van den Hout, & de
Jong, 1991; Muris, Merckelbach, & de Jong, 1993; Salkovskis & Campbell, 1994). Finally, some
studies found neither of the two possible paradoxical effects of thought suppression (Kelly &
Kahn, 1994, Study 1; Muris, Merckelbach, van den Hout, & de Jong, 1992; Muris, Merckelbach,
Horselenberg, Sijsenaar, & Leeuw, 1997; Muris, de Jongh, Merckelbach, Postema, & Vet, 1998;
Salkovskis & Campbell, 1994; Smári, Sigurjónsdóttir, & Sæmundsdóttir, 1994).
Regardless of the mixed evidence for rebound or enhancement effects following thought sup-

pression, these effects have been used to explain the development and maintenance of psychologi-
cal disorders characterized by unwanted thoughts. Most models concern obsessive–compulsive
disorder and generalized anxiety. The assumed central mechanism relates to prolonged efforts to
suppress unwanted thoughts—which produce paradoxical effects. As the person tries harder and
harder to suppress, a circulus vitiosus is set. For simple phobia, Muris et al. (1998) reported that
dental phobics showed higher levels of intrusive and negative thinking during dental treatment
than non-phobics. They also demonstrated that dental phobics engaged a lot more in thought
suppression during dental treatment than a control group. They conclude that their results are
“. . . consistent with the notion that thought suppression plays a role in psychopathological con-
ditions such as the anxiety disorders” (p. 285) as previously formulated by Wegner (1989). In a
second study, conducted with spider phobics, the authors withdraw from this general view. Their
study of thought suppression in spider phobics (Muris et al., 1997) found only minimal effects
of thought suppression increasing the frequency of spider-related thoughts. They argue that this
unexpected result may be because spider phobics cope with their fears predominantly in a behav-
ioural way, so that effects in cognitive variables would be small. This is plausible, as a spider is
a very concrete object of fear. But what would happen in phobic patients with more vague objects
of fear or with a wide variety of stimuli which evoke fear, as is the case with social phobia
and agoraphobia?
So far, no studies using these populations have been published. The present study aimed to fill

the gap. Two clinical groups with social phobia and agoraphobia respectively were compared
with a healthy control group. An important question was whether problems with thought sup-
pression exist only for a disorder-related topic, or if there is a generally impaired mental control.
This distinction is relevant in determining the role of the impaired mental control within the model
of development and maintenance of the disorder.
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2. Method

2.1. Assessment/instruments

2.1.1. Interviews
A structured interview was conducted with all of the patients. We used the ADIS-R (Anxiety

Disorders Interview Schedule-Revised; DiNardo & Barlow, 1988) in its German version (DIPS,
Diagnostisches Interview bei Psychischen Störungen; Margraf, Schneider, & Ehlers, 1991). The
DIPS uses DSM-III-R criteria and explores anxiety disorders, eating disorders, affective disorders
and substance misuse. It also contains a screening for psychotic disorders. For the control group
we used the short version of the DIPS (Mini-Dips; Margraf, 1994). Both instruments show good
reliability and validity (e.g. Margraf, Schneider, & Spoerkel, 1991). The interviews were conduc-
ted by experienced therapists, who had intensive training with the DIPS and were supervised
weekly.

2.1.2. Questionnaires
As a measure of general psychopathology we used the Symptom Checklist 90-Revised (SCL-

90-R; Derogatis, Lipman, & Covi, 1973; Franke, 1995). Additional measures for anxiety and
depression were the Beck Anxiety Inventory (BAI; Beck, Brown, Epstein, & Steer, 1988; Marg-
raf & Ehlers, in press), the Beck Depression Inventory (BDI; Beck & Steer, 1987; Hautzinger,
Bailer, & Keller, 1994) and the Social Phobia and Social Interaction Scales (SPS/SIAS; Mattick &
Clarke, 1998; Stangier, Heidenreich, Berardi, Golbs, & Hoyer, 1999). To measure anxiety before
and after the experimental procedure, we used the State version of the State Trait Anxiety Inven-
tory (STAI; Spielberger, Gorsuch, & Lushene, 1970; Laux, Glanzmann, Schaffner, & Spiel-
berger, 1981).

2.2. Subjects

The sample comprised three groups, each consisting of 30 persons. Groups 1 and 2 were patients
applying for treatment at a German outpatient center with the primary diagnosis of social phobia
(DSM-III-R: 300.23; APA, 1987) or agoraphobia with a history of panic disorder (DSM-III-R:
300.21), respectively. Patients receiving both diagnoses were excluded from the study. Members
of the control Group 3 had no mental disorder or any history of panic attacks or anxiety disorders.
They were recruited via newspaper advertisements and received a small financial compensation
for their participation.
The groups did not differ in sex ratio or age. The two clinical groups were comparable concern-

ing the severity of the main disorder and the number of additional diagnoses. The additional
diagnoses were mostly depressive disorders and specific phobias. Table 1 summarizes information
about the sample.

2.3. Procedure

The stimuli to be suppressed were two statements of typical agoraphobic and social phobic
fears, and a statement related to threatening financial problems. They were presented as sentences
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Table 1
Sociodemographic and questionnaire data for the sample

Agoraphobics Social phobics Controls (n=30) Differences
(n=30) (n=30)

Men/women 14/16 14/16 14/16 –
Age 36.2 (8.82) 31.06 (9.64) 32.86 (10.64) F(2, 87)=2.14; n.s.
Number of additional 1.4 (0.72) 1.6 (0.99) – t(58)=!1.19; n.s.
diagnoses
Severity rating (1–8) 5.86 (1.04) 5.66 (1.37) – t(58)=0.64; n.s.

SCL-90-R total 0.89a (0.64) 0.77a (0.59) 0.26b (0.42) F(2, 86)=10.52***
BAI 26.96a (13.0) 17.20b (8.8) 4.56c (4.1) F(2, 86)=42.66***
BDI 12.21a (9.5) 14.22a (10.7) 3.43b (4.64) F(2, 86)=12.96***
SPS 19.90a (12.6) 33.08b (14.4) 5.96c (6.1) F(2, 72)=38.40***
SIAS 19.45a (14.6) 46.04b (14.9) 11.93a (9.2) F(2, 72)=48.22***

Note: Standard deviations appear in parentheses. SCL, Symptom Checklist; BAI, Beck Anxiety Inventory; BDI,
Beck Depression Inventory; SPS, Social Phobia Scale; SIAS, Social Interaction Anxiety Scale. ***p"0.001. Means
sharing different superscripts differ significantly between groups (post hoc Tukey b-comparisons, p"0.05).

beginning with “I” to allow high personal identification: “I could be completely helpless and faint
in a threatening situation”, “I could completely disgrace myself in a threatening situation” and “I
could get into financial straits without it being my fault”.
The subjects were run individually by trained experimenters. The person first read the sentence

and completed ratings asking for the vividness of the image, the unpleasantness, the relevance,
the associated tension and the frequency of this fear in daily life with the help of 11-point rating
scales (e.g. 0=“not vivid at all” to 10=“very vivid”). Questions for frequency were asked openly.
After the ratings the person was instructed to suppress the thought during the following five
minutes. Each occurrence of thoughts related to the fear to be suppressed had to be signaled by
pressing the computer mouse. To reduce the possible activation of social fears, the experimenter
left the room during the suppression task. There were no recording devices. After the task the
subjects rated the difficulty of suppressing the thought (rating 0–10) and the percentage of time
devoted to the thought during the experimental period. This procedure was repeated for all three
of the sentences to be suppressed.

2.4. Design

A 3×3 factorial design was used, with one group factor (between subjects), and a second factor
consisting of the three topics to be suppressed (related to agoraphobia, related to social phobia,
non-specific). Each subject had to suppress all three topics, so it was a within-subjects factor.
The order of the three topics was counterbalanced. We found no effects related to the order of
presentation of the three topics (c2=2.17, df=4, p=0.702).
The three main dependent measures were the number of button presses (in the following called

“button presses”), the rating of difficulty (“difficulty suppressing”), and the percentage rating
(“percentage of time”) for each of the three to-be-suppressed fears.
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3. Results

3.1. State anxiety and ratings of the experimental material

The state anxiety measured by the State trait anxiety inventory revealed no pre-experimental
differences between the groups (agoraphobics: M=41.1, SD=3.94; social phobics: M=40.7,
SD=4.79; controls: M=43.7, SD=9.34; F(2, 87)=1.74, p=0.18). Furthermore, we found a significant
decrease in anxiety during the experimental task (mean between the three groups before the experi-
ment: M=41.9, SD=6.53; after: M=40.5, SD=5.11; t(89)=2.4, p"0.018).
In the characteristics associated with the material to suppress (vividness, unpleasantness, rel-

evance, frequency and tension), the two anxiety-related topics differed significantly between the
three groups. The pattern followed our expectations: the agoraphobics showed the highest scores
for the agoraphobia-related stimulus. The pattern was repeated with the social phobics and the
social-phobic material. The control group showed the lowest means. For the non-specific stimulus,
there were no group differences in any of the variables. Table 2 displays means and standard devi-
ations.

Table 2
Descriptive ratings of the experimental material (means and standard deviations)

Variable Agoraphobics Social phobics Control group

M SD M SD M SD

Vividness
pan 8.16a 2.05 4.70b 3.75 2.50c 2.91
soc 7.06a 2.84 8.10a 2.32 3.80b 3.52
fin 3.63 3.03 4.73 2.77 4.16 3.09

Unpleasantness
pan 8.70a 1.91 4.73b 3.45 2.83c 3.45
soc 7.53a 2.67 9.20b 1.15 3.43c 3.63
fin 5.33 3.86 5.53 3.31 5.06 3.21

Tension
pan 7.40a 2.44 3.20b 2.88 2.40b 2.87
soc 6.36a 2.96 6.70a 2.61 2.60b 2.62
fin 3.30 3.04 4.36 3.28 3.56 2.77

Relevance
pan 8.78a 1.43 3.53b 3.71 1.03c 1.99
soc 6.96a 2.63 8.06a 2.42 1.90b 2.41
fin 4.21 3.54 4.93 3.18 3.86 3.41

Frequency per day
pan 6.08a 8.26 1.90b 4.57 0.16b 0.59
soc 3.33 4.02 5.68a 10.44 0.43b 0.72
fin 1.01 3.63 0.65 0.84 0.60 0.89

Note: pan, agoraphobia-related sentence; soc, social phobia-related sentence; fin, non-specific sentence.
Means sharing different superscripts differ significantly between groups (post hoc Tukey b-comparisons, p"0.05).
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3.2. Group differences in thought suppression

As dependent measures we used the three variables described above (“difficulty suppressing”,
“percentage of time” and “button presses”). Means and standard deviations are displayed in Table
3. The intercorrelations between the three variables range from 0.58 to 0.78 (M=0.67).
Three subjects of the agoraphobic group and four subjects of the control group had no “button

presses” in any of the three topics. Inspection of the scores for motivation to comply with instruc-
tions and for the effort to suppress revealed no doubts that these subjects might have ignored the
experimental instructions, so they were included in all analyses.
To look for differences between groups and topics, we conducted analyses of variance with

the factor “group” and “material”. To determine the importance of possible differences, the effect
size measure f was computed (cf. Cohen, 1988). For all three variables a significant effect of
group as well as a significant interaction was found (“difficulty suppressing”: group, F(2,
87)=13.35, p"0.001, f=0.40; interaction, F(4, 174)=10.42, p"0.002, f=0.33; “percentage of time”:
group, F(2, 87)=7.80, p"0.002, f=0.35; interaction, F(4, 174)=4.09, p"0.004, f=0.16; “button
presses”: group, F(2, 86)=8.98, p"0.001, f=0.38; interaction, F(4, 172)=2.56, p"0.042, f=0.13).
For the variables “difficulty suppressing” and “percentage of time” we also found significant main
effects of topic (“difficulty suppressing”: material, F(2, 174)=7.43, p"0.002, f=0.20; “percentage
of time”: material, F(2, 174)=6.13, p"0.004, f=0.14). As the stimuli were not designed to be
comparable to each other, we did not analyze these results further.
The results underline the existence of generally impaired mental control (reflected by the main

effect of group) as well as specific effects (reflected by the significant interaction).
To further characterize the nature of these effects, the same analyses were carried out comparing

each of the clinical groups separately with the control group. For the agoraphobics we found

Table 3
Means and standard deviations of the three dependent measures

Variable Agoraphobics Social phobics Control group

M SD M SD M SD

Difficulty suppressing (0–10)
pan 5.13 2.52 3.70 2.87 1.43 1.63
soc 4.33 2.24 5.66 2.95 2.23 2.09
fin 2.16 2.21 3.83 2.58 2.70 2.64

Percentage of time (0–100)
pan 21.00 23.74 17.93 24.25 3.76 6.50
soc 17.66 16.03 24.10 25.40 4.93 6.41
fin 8.80 14.42 15.03 17.37 5.76 7.50

Number of button presses
pan 6.80 8.25 7.55 11.20 1.70 2.16
soc 5.30 4.69 9.58 10.20 2.03 2.29
fin 3.20 4.59 7.44 6.99 2.33 2.35

Note: pan, agoraphobia-related stimulus; soc, social phobia-related stimulus; fin, non-specific stimulus.
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roughly similar results, for example significant main effects of group (f between 0.34 and 0.39)
and smaller effects for the interaction between group and topic (f between 0.19 and 0.39).
A different pattern emerged when comparing the social phobics with the control group. We

found a strong main effect of group (f between 0.43 and 0.45) but only a weak significant interac-
tion for the “difficulty suppressing” variable (f=0.19). No significant interaction emerged for the
variables “percentage of time” and “button presses”.
When comparing the clinical groups directly, no main effects of group emerged, but we found

significant differences between stimuli (“difficulty suppressing”: F(2, 116)=13.18, p"0.001,
f=0.33; “button presses”: F(2, 114)=2.69, p"0.002, f=0.19; and a trend for “percentage of time”:
F(2, 116)=7.62, p"0.073, f=19). For two variables we found interaction effects: “difficulty sup-
pressing” F(2, 116)=9.02, p"0.001, f=0.027; “button presses” F(2, 114)=2.08, p"0.094, f=0.10).
When we inspected the means by univariate analyses of variance followed by a pairwise post-
hoc test (Tukey b), we found that the interaction effects were due to differences in the non-
specific stimulus.
For the topic of a financial threat, we had found no pre-experimental differences in any of the

associated characteristics (vividness, unpleasantness, tension, personal relevance, or frequency per
day). Unexpectedly, we found significant differences for all three dependent measures. In all
cases the social phobics had higher means than the other two groups. To determine the statistical
significance, we conducted a univariate analysis of variance with post-hoc comparisons (Tukey
b). All three dependent variables showed significant group differences (difficulty suppressing:
F(2, 87)=3.51, p"0.03; percentage of time: F(2, 87)=3.54, p"0.03; button presses: F (2, 86)=8.82,
p"0.001). Post hoc comparisons revealed that in all measures the social phobics differ signifi-
cantly from at least one other group.

3.3. Predictors of the level of thought control

In exploratory analyses we investigated possible predictors of thought suppression. As four
important aspects of the psychopathological spectrum we chose depression (BDI), anxiety (BAI),
obsessionality (SCL-90-R, subscale) and social anxiety (summed score of two aspects of social
phobia, SPS and SIAS). As a first step we computed correlations of these variables with the three
dependent variables of the experimental task (difficulty of suppression, percentage of time and
button presses) as well as the intercorrelations of the possible predictors. Coefficients are displayed
in Table 4. As expected, the predictors are intercorrelated fairly highly. Nearly all of them show
significant relationships with the dependent variables, but there seemed to be a higher association
with social anxiety. The following regression analyses with simultaneous entry of all variables
showed that for all three dependent measures only the social anxiety score could explain a signifi-
cant amount of variability (“difficulty suppressing”: R2corr=0.27, betasoc anx=0.390, p"0.003; “per-
centage of time”: R2corr=0.25, betasoc anx=0.461, p"0.001; “button presses”: R2corr=0.11, betasoc
anx=0.367, p"0.012), although it should be noted that the portion of explained variability is not
very high.
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Table 4
Correlations (and intercorrelations) of possible predictors of thought suppression with summed scores of the three
dependent variables in the experiment

BAI BDI soc anx obsess

diff supp 0.353** 0.380*** 0.523*** 0.316***
perct time 0.277** 0.358** 0.531*** 0.285**
button pr 0.102 0.251* 0.388** 0.221*

BAI – 0.507*** 0.428*** 0.360**
BDI – 0.617*** 0.819***
soc anx – 0.481***

Note: *p"0.05, **p"0.01, ***p"0.001. diff supp, rating of difficulty suppressing; perct time, rating of percentage
of time; button pr, number of button presses; BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; soc
anx, summed score SPS/SIAS; obsess, SCL-90-R, subscale obsessionality.

4. Discussion

In this study we aimed to establish whether phobic patients show specific, disorder-related
impairments in controlling their thoughts, or if the patients have general deficits in thought control.
Unexpectedly, the results revealed different patterns for the two clinical groups. Patients with
agoraphobia showed a more specific effect, whereas the social phobics seem to be generally
impaired in controlling unwanted negative thoughts.
One might assume that the group differences in thought suppression result from the paradigm

itself, in that it has produced different levels of anxiety in the patient groups. So it seems possible
that the social phobics felt pressured to perform particularly well. We tried to control this problem
by choosing the version of the paradigm eliciting the least state anxiety. A preceding study com-
pared the versions of thinking aloud and thinking silently during the suppression task. We found
that thinking aloud led to significantly more anxiety, excitement and avoidance (Fehm, Dilcher, &
Margraf, in press). Consequently, we chose the “think silent” version of the paradigm for this
study. The results concerning state anxiety before and after the experiment presented above show
no group differences before or after the experimental investigation. In fact the anxiety even
decreased significantly. Therefore, it seems unlikely that differences in state anxiety could be
responsible for group differences in thought suppression.
Due to limitations of the design, not all experimental variations could be included. For example,

it would have been interesting to include other topics to suppress, such as highly emotional but
not disorder-related material. This would allow us to differentiate more exactly whether the
impaired mental control is related to mere emotionality or to cognitive features of the disorder.
Second, it would have been interesting to include experimental periods without suppression
instruction so as to determine possible rebound effects. As this study took place in an natural
clinical environment, it was felt that the subjects should not be burdened with too many experi-
mental periods following each other.
An examination of the above results reveals that they differ somewhat in each of the three

measures of thought suppression. The majority of studies on thought suppression have used only
the measure of button presses (or bell rings). Only a few studies employed multiple measures of
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thought suppression (Muris et al., 1993, 1997; Smári et al., 1995). As in this study, all of these
found asynchronicity in dependent measures. One plausible explanation is that these variables
reflect different aspects of thought suppression. The subjects’ remarks during the thought sup-
pression task may point to this possibility. Some of them describe the thought to be suppressed
as turning up “in the background.” The thought is not really present, so they don’t press the
button, but the subject finds it difficult to suppress the thought completely. Furthermore, the
“difficulty suppressing” variable might reflect the more cognitive aspect of the task, whereas the
measure “button presses” demands a (small) motor reaction. At the moment, none of the variables
can be validated by external measures (e.g. electrodermal activity or cerebral activation) and
therefore be proposed as a more important measure than the others. In a recent study Davies and
Clark (1998) had subjects verbalize intrusions in addition to pressing a button. After the experi-
ment subjects indicated that they would verbalize with a higher probability than press the button.
The authors conclude that verbalizations may be a more valid measure than the button presses,
but concede that this may only be true for the think-aloud version of the paradigm. As thinking
silently seems more appropriate for clinical disorders, at least for anxiety disorders, the measure
of verbalizations is not available.
Future research should address problems associated with the methodological aspects mentioned

above as well as questions related to the significance of thought suppression in the natural context.
So far it is unclear to which degree the failure of mental control in the experimental situation
generalizes to unsuccessful thought suppression in everyday life. To know this would of course
be crucial to determine the role of thought suppression for the development and maintenance of
phobias and other mental disorders.
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