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We have all attempted to avoid unwanted thoughts at 
some point in our lives. Common strategies for doing
so include thought avoidance (Wegner & Gold, 1995)
and distraction (Rachman & de Silva, 1978). Strategies 
for suppression are used throughout the normal popula-
tion but are particularly prevalent within certain clini-
cal groups, including those suffering from posttraumatic
stress, obsessive–compulsive disorder, and clinical anxiety
(Brewin, Watson, McCarthy, Hyman, & Dayson, 1998).

Despite the prevalence of suppression as a coping strat-
egy for unwanted thoughts, the literature suggests that it 
is frequently unsuccessful and indeed can be highly coun-
terproductive (Beevers, Wenzlaff, Hayes, & Scott, 1999). 
In order to account for the counterproductive effects of 
thought suppression, Wegner (1989) has proposed the “en-
vironmental cuing hypothesis” (ECH), according to which 
suppression involves two cognitive control processes
(Wegner & Erber, 1992). One process not under conscious 
control is known as the automatic target search; it auto-
matically searches through consciousness for evidence of 
the unwanted thought. A second, intentional or consciously
controlled process, referred to as the controlled distractor 
ssearch, searches through memory and the environment 
looking for distracting information. Since the automatic 
pprocess does not require continuous monitoring, it can de-
tect evidence of the unwanted thought more rapidly than 
an individual can consciously generate distractors. As a
result, the unwanted thought reemerges into conscious-
ness and becomes associated with the intended distractor,
so that the distractor may henceforward be more likely 
to cue the unwanted thought. Once the first distractor 
has thus effectively failed to divert attention from the un-

wanted thought, other distracting thoughts are generated.
However, the same process occurs and eventually a num-
ber of (intended distractor) stimuli within memory and the 

d environment have become associated with the unwanted
thought; exposure to these previously encountered dis-

t tractors prompts the reemergence of the unwanted thought
into consciousness to an even greater extent. The end re-
sult is hyperaccessibility of the unwanted thought during a
suppression episode and rebound of the thought following
the attempt to suppress.

Wegner, Schneider, Knutson, and McMahon (1991)
provided evidence in favor of ECH. Their experiment

 involved three 5-min periods. In the first 5-min period,
participants were asked to suppress a target thought (i.e., 
thoughts of a white bear) while a slideshow  (A) was
shown in the background. In the second period, partici-

dpants had to express thoughts of the target while a second 
slideshow (B) was shown in the background. Finally, in

f the third period, participants had to express thoughts of
the target while slideshow A was shown again in the back-
ground. Participants were required to indicate any occur-
rence of the target thought by ringing a bell. The results 
indicated that the thought rebounded significantly more in 
an expression period during which the same slideshow  (A)
shown in the initial suppression period was shown, provid-

d ing evidence that a suppressed thought could be triggered
by cues in the environment.

In a subsequent study, Wegner and Erber (1992) ex-
 tended the environmental cuing research. In this study,

after an initial 5-min suppression period, participants
were asked to continue to suppress a target word while
completing another task concurrently. In this task, par-
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equivalence is subsequently demonstrated if they show a
number of further “derived” relations, including revers-
ing the trained relations by choosing A in the presence of 
B and B in the presence of C; and combining the trained 
relations by choosing C with A, and vice versa. If all 
emergent relations proposed here control responding, A, 
B, and C are effectively being treated by the participant as 
equivalent or mutually substitutable, and are said to func-
tion as a derived equivalence relation or equivalence class 
(Sidman, 1994; Sidman, Kirk, & Willson-Morris, 1985).

Equivalence is typically trained and tested using con-
ditional discriminations/MTS procedures and is a well-
researched phenomenon within behavior analysis, not 
least as a result of its potential generativity. In this respect,
a further effect associated with stimulus equivalence, 
known as transfer of function, is of particular interest.
Importantly, after an equivalence relation is formed, and 
a psychological function is established for one member 
of that relation, that function may transfer to other mem-
bers of that relation in the absence of explicit training. For 
example, if A, B, and C are members of an equivalence
relation, as described in the previous paragraph, and if A
acquires anxiety-eliciting functions through pairing with
shock, B and C may acquire a similar function without
needing to be similarly associated with shock, but simply
by virtue of being in the equivalence relation with A.

Transfer of function has been demonstrated with a
number of different behavioral functions, including
avoidant responses, preferences, self-discrimination, and 
moods (see Dymond & Rehfeldt, 2000, for a review). To
take an example of particular relevance to the present 
research, Augustson and Dougher (1997) demonstrated 
the transfer of avoidance functions through equivalence. 
Participants were first trained in two-four member equiva-
lence relations. Next, they were exposed to a conditioning 
procedure in which shock was paired with one member 
of one relation only. Participants were then trained in a 
differential signaled avoidance task, during which they
learned to avoid shock by making a particular response in 
the presence of the conditioned shock stimulus. Finally,
it was demonstrated that they also displayed the avoid-
ance response in the presence of stimuli equivalent to the
conditioned shock stimulus, but not to stimuli in the other 
equivalence relation.

The empirical phenomenon of transfer of function
through derived equivalence may allow for the modeling
and exploration of interference with thought suppression
via unintentional relations. From the present perspective,
thinking is part of our repertoire of learned behavior. More 
specifically, thinking is covert responding that produces
thoughts, which may then become stimuli for further co-
vert responding. Thought suppression is the attempt to re-
spond away from certain thought stimuli when they arise 
by focusing attention on alternative internal and external 
stimuli; thought suppression interference occurs when
the to-be-avoided stimulus is presented. Thought suppres-
sion fails when the person responds to the to-be-avoided 
stimulus rather than responding away from it. This might
occur with direct thought suppression interference or as a 

ticipants were given one word at a time and were asked to
provide a word associated with the supplied word. The re-
sults showed that participants, when given a word closely
associated with the target word, would often say the tar-
get word that they were meant to be suppressing. The
authors suggested that this happened because the target 
word had been directly cued by the closely linked (directly
associated/related) words. Furthermore, in more recent 
research, Najmi and Wegner (2008) replicated these ef-ff
fects, using a lexical decision paradigm. Participants in 
their study were instructed to either suppress or concen-
trate on a target word for a 5-min period, after which they 
were instructed to continue to suppress or concentrate on
the target word while completing an associative priming
lexical decision task. The lexical task presented word pairs
sequentially; participants were required to press the space 
bar if the second word was written in English. The results
indicated that when participants were primed with a word 
closely associated with the target word, they responded 
significantly faster to the latter. This suggested, once 
again, that the suppressed word was cued by the closely
linked (directly associated/related) words.

It must be noted that each of the studies described above
employed the controversial “expression condition” (Lavy
& Van den Hout, 1990). Rassin, Muris, Jong, and de Bruin 
(2005) argued that the expression condition has low ex-
ternal validity, because in everyday life people do not 
follow a period of suppression with a period of concen-
trating on the unwanted thought, so there is some debate
regarding the meaning of results such as those discussed 
in the previous paragraphs. Despite this, the research 
does suggest that environmental cues render suppression
more difficult.

More relevant from the present perspective, however, 
is that, thus far, Wegner and colleagues have only dem-
onstrated environmental cuing with “intentionally related 
stimuli.” However, a behavioral phenomenon known as
stimulus equivalence suggests that if there is intentional
relating of stimuli in the environment, unintentional rela-
tions may also emerge (Dymond & Roche, 2009). If so,
the futility of attempting to suppress one’s thoughts may
be understood in terms not only of intentional processes
but of unintentional ones, also. The present study attempts
to model unintentional relational thought suppression/
interference using the stimulus equivalence paradigm. Be-
fore describing this model, therefore, it will be necessary 
to provide theoretical background on the phenomenon of 
stimulus equivalence itself.

Stimulus Equivalence
Stimulus equivalence is an empirically demonstrable 

phenomenon in which, by training a series of unidirec-
tional relations between arbitrary stimuli, a number of un-
trained or derived relations emerge in an overall pattern, 
according to which the stimuli seem subsequently to be 
treated as mutually substitutable or equivalent. Using the 
simplest possible example, imagine that participants are
trained, using arbitrary stimuli A, B, and C, to choose B 
in the presence of A and C in the presence of B. Stimulus 
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transfer of function—is context dependent. Wulfert and 
Hayes (1988), for example, used the contextual features 
of color and tone as cues to determine both the content
of particular equivalence relations, and the transfer of se-
quential functions based on those relations.

In order to analyze the contextual conditions affect-
ing thought suppression, the present study also included 
a manipulation of context. This initial manipulation was
directed at demonstrating that context can determine 
whether or not the phenomenon actually appears. The
manipulation of context involved a control group of par-
ticipants exposed to an identical preparation and given no
suppression instructions, but told simply to remove the
word Bear from the screen. If they subsequently removed r
the target, but did not remove related words, this would 
constitute evidence for the context-dependent nature of 
the transfer of suppression/interference functions.

METHOD

Participants and Design
Thirty undergraduates (18 female) participated in the study in ex-

change for course credit. A 2 (group: suppression or instruction)
4 (word type: target, trained, derived, or unrelated) mixed design was
employed with repeated measures on the latter factor.

Screening Questionnaires
Three screening measures were administered: the Acceptance and 

Action Questionnaire–II (AAQ–II) (Bond et al., 2010), the White
Bear Suppression Inventory (Wegner & Zanakos, 1994), and the
Beck Depression Inventory II (Beck, Steer, & Brown, 1996). The 
purpose of these measures was to screen for preexperimental levels
of emotional avoidance, thought suppression, and depression, respec-
tively. The sample was nonclinical, with all participants falling within
a normal range (overall mean questionnaire scores: AAQ–II  52,
SD  6.71; WBSI 45.6, SD  8.26; BDI–II  4.7, SD  2.93).

Procedure
All participants were exposed to the first four stages of the pro-

cedure: relational training, relational testing, suppression induction,
and cognitive load. The fifth stage of the procedure examined a
between-subjects factor (suppression vs. instruction), for which the
participants were randomly assigned to one of two groups.

Relational training. The participant was shown into the experi-
mental room and was seated in front of the computer. Relational 
training began with the following instructions across the middle of 
the computer screen:

Look at the Box Above and then Click on the Box Below that 
GOES WITH the one at the Top. Try Your Best NOT to Make
Any Mistakes.

This stage provided participants with match-to-sample condi-
tional discrimination training designed to provide the basis for the 
following three equivalence relations: A1 (Bear(( )–B1 (Boceem(( )–C1
(Gedeer); A2 (Door)–B2 (Murben)–C2 (Remond ); A3 (Shoe)–B3
(Surtel )–C3 (Sipher). Each predicted relation thus included one 
real word (the A stimulus) and two nonsense words (the B and C 
stimuli).

Training involved both A–B and B–C trial types. In A–B trial
types, participants were presented with A1, A2, or A3 as the sam-
ple stimulus, then had to choose from among the three comparison
stimuli B1, B2, and B3. A correct response was B1 given A1, B2
given A2, and B3 given A3. For the three BC trial types, participants
were presented with B1, B2, or B3 as the sample stimulus, and 
had to choose from the three comparison stimuli C1, C2, and C3.

result of some other process that results in the presenta-
tion of the thought; among the latter processes is derived 
relational responding.

Derived (unintentional) relations may interfere with
thought suppression in the following manner. Imagine a
child who fears spiders. At some point, she might learn that 
spiders (A) lay eggs (B). She might also learn that eggs are 
one of the ingredients of cake (C). These learned relations 
may allow her to derive a relation between spiders and 
cake without any direct association of these stimuli being
necessary (see, e.g., Barnes-Holmes, Cochrane, Barnes-
Holmes, Stewart, & McHugh, 2004). The child’s fear may
lead to attempts to suppress thoughts of spiders. However, 
there might also be a transfer of functions through equiva-
lence from spiders to cake, so that being reminded of the 
stimulus cake might also be something that cues spider. 
Thus, the unintentionally related stimulus cake also be-
comes something to be suppressed; and, of course, if these 
two apparently unconnected stimuli may thus be related,
a vast array of other stimuli may be similarly implicated, 
making thought suppression more futile than even ECH 
might predict.

The aim of the present study is to model the uninten-
tional generalization of thought suppression through de-
rived equivalence relations. Previous research has sug-
gested that thought suppression is difficult because of 
distractors with which the thought becomes associated.
The present study aims to show the extended futility of 
thought suppression by demonstrating that not only can 
words intentionally associated with the target thought in-
terfere with suppression, so can words never intentionally 
or directly associated with the target, but simply in derived 
relations with it.

To demonstrate transfer of thought suppression/
interference functions, participants were first trained 
using a standard conditional discrimination paradigm to
relate real words to nonwords, so as to result in three emer-
gent stimulus equivalence relations. To generate these re-
lations, participants were trained to choose particular A
stimuli (real words) in the presence of particular B stimuli 
(nonsense words) and to choose each of the B stimuli in
the presence of a particular C stimulus (nonsense words). 
Participants were then tested, as per the typical equiva-
lence paradigm, for derivation of predicted derived AC
and CA relations. In the critical phase of the experiment, 
participants were then instructed to suppress one of the 
three (real word) A stimuli (i.e., Bear), and were told that 
they could use the space bar to remove any of a number 
of words that appeared on a computer screen in front of 
them. Removal of the target word Bear, which they had 
been told to suppress, would provide an analog of direct 
thought suppression, whereas suppressing the nonsense 
word in derived relations with Bear would show derived r
thought suppression.

This study also examined the importance of context 
for the effect under consideration. One important find-
ing from the empirical literature is that derived relational 
responding—including the precise pattern of derived re-
lations themselves, as well as the subsequent pattern of 
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required to focus on the computer screen as the words appeared. 
The words on the screen could be removed by the participant at any
time by pressing the space bar. If the participant pressed the space 
bar, the screen would remain blank for the remainder of that 10-sec 
time slot.

In terms of experimenter manipulation, the critical difference be-
tween the suppression and instruction groups was in the instructions 
provided at the beginning of the phase. In the suppression group, the 
following instructions appeared on the computer screen and were 
subsequently read aloud to the participants by the experimenter.

For this part of the experiment you are asked to suppress the 
unwanted thought whilst attending to a computer program in 
front of you. It is important that you continue to suppress the
unwanted thought as you did in the previous part of the study. 
Once the program has started words will appear every ten sec-
onds in the centre of the screen in front of you. However you
are in control of the program, in that if you are not happy with 
a word being on the screen then you can remove it by pressing 
the space bar. If you choose to remove a word the screen will 
remain white for the remainder of the 10 seconds at which point 
the next word will appear. This task will last about 5 minutes. 
Remember that it is vitally important that you attend to the 
screen but continue to suppress the unwanted thought that the 
researcher will provide you with.

It was predicted that not only would these participants remove
the word that they had been instructed to suppress, but, as a result
of transfer of functions through derived relations, they might also 
remove words in derived relations with the to-be-suppressed word.

In the instruction phase, the following instructions appeared on
the computer screen and were subsequently read aloud to the par-
ticipants by the experimenter.

For this part of the experiment you are asked to attend to a com-
puter program in front of you. Once the program has started a
variety of words will appear every ten seconds in the centre of 
the screen in front of you. However you are in control of the
program, in that if you are not happy with a word being on the
screen then you can remove it by pressing the space bar. Your 
task during this phase it to remove the word “bear” every time 
that it appears on the screen. When you do remove the word 
“bear” the screen will remain white for the remainder of the
10 seconds at which point the next word will appear. This task 
will last about 5 minutes.

It was predicted that these participants would remove the word 
they had been instructed to remove and no other word. This was 
intended to demonstrate that transfer of functions is a contextually 
determined phenomenon.

At the end of this phase, participants were required to write down 
on a piece of paper the number they had been given during the previ-
ous phase (4). They were then thanked and debriefed.

A correct response was C1 given B1, C2 given B2, and C3 given 
C3. In all trials, the spatial positioning of the comparison stimuli 
and the correct comparison stimulus (left, middle, or right) was 
counterbalanced. There was no time limit for responding to indir -
vidual trials. If the participant responded correctly, the stimulus
display cleared and the word correct appeared on the screen for t
3,000 msec. If the participant responded incorrectly, the stimulus 
display cleared and the word wrong appeared on the screen for g
3,000 msec. The 6 trial types (3 AB and 3 BC) were presented in a
repeating quasirandom cycle and the criterion for proceeding to the 
testing phase was 12 consecutively correct. Once the criterion had 
been reached, the computer automatically cycled the participant
into the next phase.

Relational testing. The relational testing phase was designed to
probe for derived C–A relations. For example, in the training phase 
participants were trained to choose B1 (i.e., boceem) in the presence
of A1 (i.e., bear), and to choose C1 (i.e., gedeer) in the presence of 
B1 (i.e., boceem). Hence, in the testing phase, they were tested to 
see whether they would show derived CA relations by choosing C1
in the presence of A1.

On the first test trial, the following instructions were shown across
the middle of the computer screen.

Look at the Box Above and then Click on the Box Below that 
GOES WITH the one at the Top. Try Your Best NOT to Make Any
Mistakes. DURING THESE TRIALS THE COMPUTER WILL 
NOT GIVE YOU ANY FEEDBACK.

This phase involved three CA trial types. Participants were pre-
sented with either C1, C2, or C3 as the sample stimulus, then had to 
choose from among the three comparison stimuli A1, A2, and A3. A 
correct (equivalence) response was A1 given C1, A2 given C2, and 
A3 given C3. No feedback was provided on any trials. Twelve trials 
were presented, involving four presentations of each of the three trial
types. The participant was required to achieve a mastery criterion of 
11/12 on this testing phase in order to be cycled into the next phase
of the experiment; otherwise he or she was recycled back through 
training and testing once again. All participants reached criterion
after a maximum of two cycles of training and testing.

Suppression induction. For the suppression phase, participants
were instructed to suppress all thoughts of the word bear for a 5-minr
period. Each time participants thought of the word bear, they were
required to press the space bar on the keyboard. The purpose of this 
phase, which was adopted from Wegner and Erber (1992), was to 
familiarize the participants with the suppression task.

Cognitive load. High cognitive load in the thought suppression 
literature has been demonstrated to increase the rebound effects 
of attempted thought suppression (Wegner & Erber, 1992). The 
purpose of this phase was to provide participants with a high cog-
nitive load task in order to increase the likelihood of this effect.
Immediately after the suppression phase ended, the participant was 
given a sheet of paper with a six-digit number on it. The participant 
was told that he/she had 25 sec to commit the number to memory
and would have to write this number down after the experiment 
had finished.

Suppression versus instruction phase. The final phase of the
experiment was the suppression versus instruction phase, in which
participants were randomly assigned to either the suppression or 
instruction condition. This phase was designed to (1) probe for the
generalization of thought suppression (or transfer of thought sup-
pression functions) via derived equivalence relations in the suppres-
sion condition; and (2) by comparing results for the suppression
condition with results for the instruction condition, to demon-
strate that transfer of thought suppression functions is contextually
controlled.

In this phase, participants in both conditions were presented with
18 words (1 target, 2 target related, 6 trained but nonrelated and 
9 novel words) 5 times each (i.e., a total of 90 word presentations) 
for 10 sec in a random order (see Table 1 for a list of the words and 
nonwords employed in the present experiment). Participants were 

Table 1
The Target, Trained, Derived, Other Equivalence, and 

Control Stimuli Employed in the Study

Other
Target Trained Derived Equivalence Control
Word Word Word Words Words

Bear Boceem Gedeer Shoe Wollof
Surtel Sinald
Cipher Drager
Door Matser
Murben Desund
Remond Casors

Table
Bird
Chair
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target, trained, derived and unrelated words were removed 
from the screen differed depending on whether partici-
pants were in the suppression or instruction group.

A series of paired sample t tests were conducted in 
order to determine where the significant differences be-
tween each word type emerged within each group (see
Table 3). As may be seen from Table 3, participants in the 
suppression group removed the target word significantly
more often than they did the trained word, the derived 
word, and the unrelated words. In addition, they removed 
the trained and derived words significantly more often 
than they did the unrelated words. For the instruction 
group, participants were also significantly more likely
to remove the target word than they were to remove the 
trained word, the derived word, and the unrelated words.
However, there was no significant difference between
numbers of trained or derived words removed and unre-
lated words removed.

Independent sample t tests were also conducted on the 
data in order to compare the number of times the groups
removed particular words. In the case of the target word, 
the results revealed no significant difference between
the groups. In the case of the trained word, a significant 
difference was found between the two groups [t(28)
12.322, p .0001], suggesting that participants in the
suppression group removed the trained word significantly 
more often than did participants in the instruction group. 
A similar pattern also emerged in the case of the derived 
word [t(28) 8.699, p .0001]. There was also a sig-
nificant difference between the two groups with respect to
the removal of unrelated words [t(28) 3.473, p  .002], 
with participants in the suppression group removing unre-
lated words significantly more than did participants in the
instruction group. As may be seen from Table 2, however, 
the rate of removal of unrelated words was very low for 
both groups.

One final analysis was conducted to examine a possible 
correlation between the number of space bar presses in 
the suppression induction and the amount of target/target-
related words removed in the final phase (trained, r

.066, p .729; derived, r .081, p  .67). No cor-

RESRR ULTSLL

All participants passed relational training and reached 
the criterion of 11/12 correct responses within three 
cycles of the testing phase. All went on to show at least
some space bar presses (with a range of 4–11) during the
5 min of the suppression induction phase, thus providing
evidence of the efficacy of the manipulation. In addition, 
on a piece of paper provided by the experimenter at the
end of the experimental session, all participants correctly 
wrote out the six-digit number they had been required to 
remember, thus providing evidence that the cognitive load 
manipulation was also effected, as intended.

Suppression Versus Instruction Phase: 
Number of Words Removed

The critical phase was the final “suppression versus in-
struction” phase (see Table 2). On average, participants in 
the suppression group removed the target word (M(( 5, 
SD 0), the trained word (M(( 4.2 SD 1.32), and the 
derived word (M((  4, SD 1.73) more often than unre-
lated words (M((  1.03 SD  1.05). Meanwhile, partici-
pants in the instruction group always removed the target 
word (M((  5, SD 0), but never or seldom removed the 
trained word (M  0, SD  0), the derived word (M
0.06, SD 0.25), or unrelated words (M(( 0.55, SD
0.09).

In order to determine any significant differences, a 
2 (group: suppression or instruction) 4 (word type: tar-
get, trained, derived, or unrelated) mixed design ANOVA
was conducted. This analysis revealed a significant effect 
for word type [F(3,84)FF 163.543, p .0001] and a signif-ff
icant interaction between word type and group [F(3,84)FF
52.699, p .0001], suggesting that the number of times

Table 3
Significance Values for the Suppression Versus Instruction Groups for Latency

to Stimulus Removal and Number of Times Stimuli Were Removed

Suppression Instruction

Latency
Target vs. trained t(14) 3.113, p  .008 t(14) 73.402, p  .000
Target vs. derived t(14) 2.543, p .023 t(14) 50.66, p  .000
Target vs. unrelated t(14) 12.117, p  .000 t(14) 75.321, p  .000
Trained vs. derived t(14) 0.793, p  .441 t(14) 1.000, p .334
Trained vs. unrelated t(14) 6.777, p .000 t(14) 3.3034, p  .009
Derived vs. unrelated t(14) 6.420, p .000 t(14) 0.322, p .753

Times Removed
Target vs. trained t(14) 2.347, p .034 No SD*

Target vs. derived t(14)  2.236, p  .042 t(14) 74.000, p  .000
Target vs. unrelated t(14)  14.633, p .000 t(14) 208.144, p .000
Trained vs. derived t(14) 0.544, p .595 t(14) 1.000, p .334
Trained vs. unrelated t(14)  6.527, p  .000 t(14) 3.384, p  .004
Derived vs. unrelated t(14)  6.076, p  .000 t(14) 0.176, p  .863

*All participants in the instruction group removed the target word 5 times and the trained 
word 0 times, so no standard deviation could be computed, nor could a t test be conducted.

Table 2
Mean and Percentage Number of Stimuli Removed From the 

Screen for the Suppression and Instruction Groups

Group Target Trained Derived Unrelated

Suppression 5 (100%) 4.2 (84%) 4 (80%) 1.03 (20.6%)
Instruction 5 (100%) 0 (0%) 0.06 (1.2%) 0.554 (11.08%)
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related words. In addition, they removed the trained and 
derived words significantly more quickly than they did the 
unrelated words. For the instruction group, participants 
removed the target word significantly more quickly than
the did the trained word, the derived word, and the unre-
lated words. However, for this group there was no signifi-
cant difference in the latency to word removal between the 
trained, derived, and unrelated words.

Independent sample t tests were also conducted on the
data in order to compare the latency of the groups. In the
case of the target word, the results revealed no significant
difference between the groups. In the case of the trained 
word, a significant difference was found between the two 
groups [t(28) 10.201, p .0001], suggesting that 
participants in the suppression group removed the trained 
word significantly more quickly than did participants in
the instruction group. A similar pattern also emerged in 
the case of the derived word [t(28) 9.563, p .0001]. 
Finally, there was also a significant difference between the 
two groups with respect to the removal of unrelated words 
[t(28) 3.340, p .002], with participants in the sup-
pression group removing unrelated words significantly
more quickly than did participants in the instruction group. 
Again, as may be seen from Table 2, however, the number 
of unrelated words removed was low across both groups.

To summarize, whereas both groups removed the target/
to-be-suppressed word from the screen, participants in the 
suppression group removed the trained and derived words
from the screen as well, but those in the instruction group 
did not. The suppression group also removed trained and 
derived words from the screen to a significantly greater 
extent, as well as significantly faster, than they did unre-
lated words, suggesting that the presence of words directly 
or indirectly trained as related to the target interfered with 
their suppression attempt and thus themselves became tar-
gets for removal.

DISCUSSION

Previous research has indicated that an attempt to sup-
press a thought leads to increased later intrusions of that 
item into consciousness (Wegner, Schneider, Carter, & 
White, 1987). The present study aimed to model unin-
tentional relational thought suppression/interference, in
which attempting to suppress a target word necessitates
the additional suppression of words related to the target. 
Previous research (e.g., Najmi & Wegner, 2008; Wegner 
& Erber, 1992; Wegner et al., 1991) had demonstrated 
intentional relational suppression/interference in which
the target of a suppression attempt becomes linked to, or 
“asymmetrically primed” by, environmental cues when
attempting to suppress. The present study provides an ex-
tension of previous work by demonstrating that the sup-
pression target can also become related to words never 
intentionally related to the target, and that people will also 
attempt to suppress these unintentionally related words.

The present study demonstrated, consistent with pre-
dictions from the equivalence literature, that participants’
suppression attempts of a target word generalized not only
to other words directly trained to this word, but also to 

relation emerged between number of space bar presses in
the suppression induction and the amount of target/target-
related words removed in the final experimental phase.

Suppression Versus Instruction Phase: Latencies
In Figure 1, it can be seen that participants in the sup-

pression group consistently removed the target word (M((
1.59 sec, SD  1.03), the trained word (M(( 3.38 sec, SD
2.51), and the derived word (M(( 3.07 sec, SD  2.75) more 
quickly than they did the unrelated words (M((  8.63 sec, 
SD  2.39). Meanwhile, participants in the instruction 
group often removed the target word (M((  1.11 sec, SD
0.47) but rarely removed the trained word (M  10 sec, 
SD 0), the derived word (M(( 9.92 sec, SD 0.32), or 
the unrelated words (M((  9.88 sec, SD 0.43).

In order to determine whether the difference in mean 
lapsed time among the four within-subjects levels—target 
word, trained word, derived word, and unrelated words—
across the instruction and suppression groups was signifi-
cant, a 2 (group: suppression or instruction)  4 (word 
type: target, trained, derived, or unrelated) mixed design
ANOVA was conducted. The results revealed a signifi-
cant main effect for word type [F(3,84)FF 204.283, p
.0001] and a significant interaction between word type 
and group [F(3,84)FF 68.845, p .0001], suggesting that
the amount of lapsed time for each word type was affected 
by the type of group (suppression or instruction) that the 
participant had been assigned to.

A series of paired sample t tests were conducted in 
order to determine where the significant differences be-
tween each word type emerged within each group (see 
Table 3 for a summary of the inferential results). As may
be seen in Table 3, participants in the suppression group
removed the target word significantly more quickly than
they did the trained word, the derived word, and the un-
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Figure 1. Mean latencies to removal of stimuli for the suppres-
sion and instruction groups.



166166 HOOPEROOPER, S, SAUNDERAUNDERSS, , ANDAND MCCHUUGGH

might have occurred, given that transfer of function should 
happen for related words only. It is possible that unrelated 
words may have been removed by both groups as a result of 
the process of generalization, and this effect may have been
more pronounced in the case of participants in the experi-
mental group, since they were removing more words and at
a faster rate than the other group. In addition, as indicated 
earlier, the rate of removal of unrelated words was very low 
for both groups; however, it was particularly close to zero
in the instruction group for both quantity and latency indi-
ces; therefore, even a relatively small difference between 
the groups might have turned out to be significant.

The present study is the first to successfully model the 
transfer of suppression functions via equivalence. Further-
more, these findings suggest a useful avenue for future
research in the area of derived relational responding and 
thought suppression. For example, transfer of function
has often been demonstrated in the absence of an explicit
equivalence test (e.g., Barnes, Browne, Smeets, & Roche, 
1995). Demonstrating transfer of function in the absence of 
an equivalence test would arguably provide an even more
subtle example of indirect relational thought suppression/
interference. In the present study, even though participants 
are not directly trained to relate the A and C stimuli, they 
do still relate them in the context of the equivalence test. 
Showing that transfer of function might still occur, even
in the absence of the relating of these stimuli required by 
such a test, would constitute an even better model of indi-
rect relational suppression/interference.

It is also possible that the derived transfer of suppression/
interference would not happen without an equivalence
test. Barnes et al. (1995) found that participants produced 
a correct derived performance, following repeated fail-
ures, when they were exposed to an equivalence testing
procedure. The authors suggested that this provided evi-
dence that testing procedures may sometimes facilitate
derived behavior (see Barnes & Keenan, 1993, p. 78). 
It will be informative to investigate whether the derived 
suppression/interference effect is seen in the absence of 
an equivalence test.

An additional avenue with respect to future research
concerns the issue of nonequivalence relations. The pres-
ent study showed transfer of suppression/interference via 
equivalence; however, the derived relations literature has
demonstrated responding in accordance with many pat-
terns of relations in addition to equivalence. For example,
studies have demonstrated responding in accordance with
comparison, distinction, hierarchy, temporal and spatial 
relations, conditionality, causality, opposition, and deictic 
(or perspective-taking) relations (Dymond & Barnes, 
1995; McHugh, Barnes-Holmes, & Barnes-Holmes,
2004; Roche, Barnes-Holmes, Smeets, Barnes-Holmes,
& McGeady, 2000; Steele & Hayes, 1991). One example
that may be particularly interesting regarding the pres-
ent phenomenon is the relation of “opposition.” Typically, 
when we try not to think of something, we try to distract 
ourselves by thinking about something very different or 
opposite from the original stimulus. For example, in order 
to forget about the recent death of a loved one, we may try 
to think of something contrasted with death or opposite to

words not directly trained to it but in equivalence relations 
derived by the participant. For example, in this study, a 
direct relation was trained between the word bear (stimur -
lus A–the target word) and the word boceem (stimulus B–
nontarget word 1), and between the latter stimulus and 
the word Gedeer (stimulusr C–nontarget word 2), but no
direct training of a relation between the A and C stimuli
was provided. However, as predicted, participants derived 
a relation between A and C, thus showing equivalence
formation; furthermore, they not only removed the to-
be-suppressed A stimulus from a computer screen when 
given the opportunity, thus showing direct suppression/
interference, they also removed the derived relational 
C stimulus from the screen, thus showing transformation 
of function and indirect relational thought suppression/
interference. This empirically demonstrated phenomenon,
which can be referred to as transfer of suppression func-
tions via equivalence, provides a model for generalization
of thought suppression/interference via unintentional (de-
rived) relations. The demonstration of this process supple-
ments earlier work on thought suppression, and suggests a 
further reason why individuals find it difficult to suppress 
their thoughts and often fail to do so.

This study also supplements the literature on contex-
tual control by demonstrating that transfer of thought
suppression/interference functions occurs under contex-
tual control. Previous studies (e.g., Augustson & Dougher,
1997) have shown the importance of contextual control in 
transfer of function. The present study supplemented these
studies with respect to thought suppression/interference.
It employed an instruction condition in which participants 
were not required to suppress thoughts of the word bear
but were simply told to remove from the computer screen 
the same target word (i.e., bear) that the participants in the 
experimental group were asked to suppress. Whereas the 
experimental participants removed the target word as well
as words related to the target word, the “instruction” group 
participants only removed the target word. This showed 
that transfer of functions leading to removal of equivalent 
stimuli only occurs in particular contexts, such as thought 
suppression, and not simply in any context in which a re-
sponse to a target stimulus is required. This is important
not only for basic understanding of the phenomenon, but 
also for applied interests, such as psychotherapy, because 
it shows that the phenomenon of transfer of thought sup-
pression is not inevitable.

This study thus promotes basic as well as applied un-
derstanding of thought suppression, and provides an ad-
ditional explanation for why it is so often unsuccessful. 
If attempting to suppress a thought necessitates suppres-
sion of all thoughts related directly and indirectly to that 
thought, suppression attempts may indeed be rendered 
virtually impossible. Nevertheless, the fact that this phe-
nomenon is under contextual control suggests that there
are circumstances in which transfer of thought suppres-
sion need not occur.

One issue that should be considered is that participants 
in the suppression group on average removed more un-
related words and removed them faster than did partici-
pants in the instruction group. The question arises why this 
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Cook & Mineka, 1990; Schell, Dawson, & Marinkovic,
1991). Many researchers have argued for explanations of 
thought suppression that rely on cognitive processes, such
as rebound and ironic thought processes (e.g., Mineka & 
Tomarken, 1989; Reiss, 1980). From a behavior-analytic 
perspective, however, such explanations are incomplete, 
because they leave the rebound and ironic thought pro-
cesses, which are also behaviors, unexplained (Barnes,
1989; Hayes & Brownstein, 1986). If equivalence provides
an adequate behavioral account of human language and 
cognition (e.g., Hayes, Barnes-Holmes, & Roche, 2001; 
Sidman, 1994), the present paradigm provides a poten-
tially useful empirical avenue for the exploration of this
phenomenon, and research into thought suppression in 
clinically relevant populations using this paradigm might
provide new insight into the role of transfer of suppres-
sion functions in the acquisition and manipulation of mal-
adaptive behavior. Indeed, the success of earlier programs
of research that have explored human behavior using the
derived relational paradigm (e.g., Markham, Dougher, & 
Augustson, 2002; Roche & Barnes, 1997; Roche et al.,
2000) attests to the viability of this suggestion.
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