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Behavior analysts who study verbal behavior theorize that people derive relationships 

between stimuli – forming stimulus classes such that psychological functions transfer among 

stimuli and therefore affect behavior. Verbal processes are thought to play a role in cancer 

patients’ behavioral flexibility. The current study examined if an analogue intervention produced 

changes in relations between health-relevant stimuli from pre- to post-test in patient and student 

samples. A matching-to-sample (MTS) task required participants to form three 4-member classes 

that included health, treatment, or neutral terms. Participants next listened to either an 

acceptance-based or a control-based rationale and therapy exercise, or a distracter task. Then, 

they were re-exposed to the MTS task. Latencies and accuracies for learning each class as well 

as between condition differences were examined. Finally, changes in ratings of stimuli from pre 

to post analogues were measured. Differences in stimuli ratings were seen in the student sample, 

reflecting transfer of function and some reduction in responsiveness to stimuli following 

intervention, but overall no learning performances are found. Discussion explores the 

consistency of the findings with acceptance and commitment therapy (ACT) theory in light of 

the seemingly lack of findings. 
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CHAPTER 1 

THE EFFECT OF A BRIEF ACCEPTANCE-BASED PROTOCOL  
ON HEALTH RELATED RELATIONAL FRAMING 

 
 The National Cancer Institute reported that in 2005 there were over 11,000,000 people 

diagnosed with cancer (SEER, 2008). The greatest portion (over 70%) of those diagnosed were 

individuals aged 60 years and older. In the National Survey of Veterans Final Report in 2001, 

7.4% of veterans reported being treated for cancer. Those 65 years and older had the greatest 

rates of cancer, with 11.9% of those 65-74 years reporting a cancer diagnosis and 16.6% of those 

75 years or older reporting a cancer diagnosis. Those reporting cancer in the less than 35 years of 

age category was 0.8%, in the 35-44 years was 1.4%, in the 45-54 years was 2.9%, and in the 55-

64 years was 6.5%. Caucasians had higher rates of cancer than minority groups. Men had higher 

cancer rates at 7.6% and women at 3.3%, but women as a group were younger than the men 

were. 

When a person receives a diagnosis of cancer, a new array of stressors is introduced. An 

individual diagnosed with cancer must face making life-altering decisions on treatment, many of 

which can cause pain, fatigue, nausea, and body disfiguring changes. Psychological concerns 

such as depression and anxiety are also common in cancer patients (Croyle & Rowland, 2003). 

There are wide ranges of estimates of major depression or depressive symptoms in cancer 

patients, primarily due to the heterogeneous nature of the groups involved (i.e., cancer type, age, 

gender, treatment modality, etc.), but some estimates report cancer patients are as much as four 

times more likely to suffer from major depression than the general population (Croyle & 

Rowland, 2003). In a review of studies examining the link between cancer and depression, 

Spiegel and Giese-Davis (2003) report that there is supporting evidence for the role of 

depression in the complication of coping with cancer and of adherence to medical treatment, as 
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well as negatively affecting endocrine and immune functioning that may in turn affect resistance 

to tumor progression. There is significant amount of evidence to support the role of 

psychological aspects in the treatment of cancer.  

 In addition, researchers have also found that those with higher risk of cancer will report 

higher levels of concern about the disease. McCaul, Branstetter, O’Donnell, Jacobson, Quinlan 

(1998) found that women with a family history of breast cancer maintained greater worry across 

a four weeks than women without a family history of breast cancer (mean number of thoughts 

per day = 1.44 and 0.62 for those with a positive and negative family history, respectively; p < 

0.05). In terms of risk factors, the National Cancer Institute (2010) names four different types of 

risk factors: behavioral, environmental, biological, and genetic. Behavioral risk factors include 

behaviors that a person can change, such as whether or not a person smokes, the quality of a 

person’s diet, amount of exercise, and alcohol consumption. Environmental risk factors include 

things in a person’s surrounding environment that may or may not be under the control of the 

person. This can include substances in the home or workplace, secondhand smoke, UV radiation, 

and pollution. Biological risk factors include physical characteristics such as age, gender, race, 

and skin complexion. Genetic risk factors include hereditary factors that increase the chance of 

getting cancer, such as a family member who was diagnosed with cancer at a younger age than is 

usual for that cancer, three or more generations diagnosed with similar cancers, three or more 

cancers on the same side of the family, or family members diagnosed with two or more different 

kinds of cancer. The most common risk factors for cancer are growing older, tobacco, sunlight, 

ionizing radiation, alcohol, certain chemicals and other substances, some viruses and bacteria, 

certain hormones, family history of cancer, and poor diet/lack of physical activity/being 

overweight (NCI, 2010).  
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 One way to examine psychological responses to diagnosis is to examine how cancer 

patients relate to the label of “cancer.” It is important to look at how people respond to this 

diagnosis in terms of what emotions, thoughts, and evaluations it evokes. From a behavior 

analytic perspective, such processes are viewed as verbal behavior. A thorough review of the 

role of verbal behavior in psychological function, with emphasis on conceptualization of health 

beliefs, follows. In addition, empirical support of the use of a therapeutic approach based on the 

clinical role of language is presented, with specific considerations to applications to cancer 

patients. This literature review leads to the current study question – will a functional contextual 

approach to health-related thoughts and/or beliefs provide more behavioral flexibility, improved 

adjustment, and a better quality of life in patients diagnosed with cancer? Also of interest, how 

might a population of at-risk university students compare in terms of behavioral flexibility in 

regard to cancer related material? 

 

Cancer, Coping, and Suffering 

 The examination of coping in response to cancer, and in general, has lead to varying 

outcomes. An important issue that often comes to bear is the definition of processes involved in 

coping (Austenfeld & Stanton, 2004). In a review of “emotional coping” literature, Austenfeld 

and Stanton (2004) note the difficulties in comparing coping literature studies due to the wide 

range of measures and of definitions used to operationalize the construct. They also mention that 

behaviors considered as dysfunctional are sometimes included in measures of coping.  

 An examination of active and passive coping often reveals more favorable outcomes for 

those who use some type of active coping (e.g., Austenfeld & Stanton, 2004; Nakamura & Orth, 

2005), whether it is referred to as emotion-focused, problem-focused or acceptance. A common 
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conclusion that arises is that positive results depend on the environment, the context, and perhaps 

even the familiarity of the method used (Austenfeld & Stanton, 2004). Fresco, Williams, and 

Nugent (2006) report that flexibility in both explaining one’s situation and coping with one’s 

situation are important factors in healthy adjustment to negative events.  

 Cancer can have multifaceted effects that make it difficult to assess how psychological 

factors arose. Croyle and Rowland (2003) mention this difficulty in assessing the role of 

depression in cancer, by directing attention to several lines of research in terms of either 

causation, or as a risk factor for cancer or cancer progression, or as a consequence, or as an 

effect of diagnosis and/or treatment, or as a co-morbid condition. Health care in general is often 

sought in response to discomfort (Robinson, Gregg, Dahl, & Lundgren, 2004), and health-related 

discomfort is often accompanied by psychological discomfort (e.g., Cervantes & Lechuga, 2004; 

Salovey, Rothman, Detweiler, & Steward, 2000). 

  

Making Meaning of Cancer: Thinking and Overt Behavior 

 With all the variability in looking at psychological factors and how one copes with such 

factors, what is an effective way of conceptualizing the issues at hand for cancer patients? 

Llewellyn, McGurk, and Weinman (2007) use Leventhal’s Self-Regulation Model (SRM) to 

examine how cancer patients, in reaction to a health threat such as a cancer diagnosis, develop 

health beliefs and responses, which affect coping. They found that the SRM was not able to 

account for any of the variance in measures of health-related hopes and expectations in patients 

with head and neck cancer. While many constructs of health beliefs and coping (e.g., SRM, 

emotion approach coping, emotion/problem-focused coping) have predictive variability due to 

situational factors, another option would be to conceptualize health beliefs in a functional 
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approach. Consider two clients, one weepy and one productive in work. The weepy client 

acknowledges her emotions as valid and freely expresses herself, while the productive one buries 

himself in work to avoid thinking of his cancer diagnosis or to avoid friends’ and family’s 

reaction to his diagnosis. Behaviors the two clients engage in, crying and working, do not 

necessarily reveal how they are adjusting to their diagnosis until we see how those behaviors 

function for them. Some researchers suggest that looking at illness cognitions could provide 

insight on adaptive and maladaptive cognitions, and the identification of the role of cognitions 

could lead to interventions and ways in which to promote health and well-being (Evers et al., 

2001). How might illness cognitions function in an individual’s adjustment to something such as 

cancer? 

 Psychological discomfort can be thought of in terms of painful private events, or 

thoughts, emotions, and sensations, that are not observable by the public. People learn to label 

private events through social reinforcement (Skinner, 1957). In addition to learning to label 

private events, an individual’s social, verbal communication with the community teaches her to 

respond to such events. Therefore, certain behaviors come to be expected when an individual is 

sick. People may learn that illness means that they feel badly, that they do not get to do what 

they typically do, and that they may avoid certain responsibilities. One can also learn about other 

diseases and relate it to what they already know about being sick. One may receive a cancer 

diagnosis and relate what they know of illness to cancer on a much larger scale. Without ever 

having had cancer before, a statement such as, “You have cancer” may already have meaning 

attached to it. Certain thoughts and evaluations become connected with certain illnesses, as can 

be seen in stigmas of various diseases or health conditions. While some of this learning occurs 

from direct experience, much of it comes from indirect experience – such as knowing someone 
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who had a particular illness or learning about it from a variety of resources that use language to 

share information with others in the community (e.g., media, health care providers).  

 Behavior analysts view language as one way that people learn about things without 

directly experiencing them. The use of language allows people to learn to relate things to one 

another, such as words, objects, thoughts, and feelings. Various stimuli, some that may not share 

physical features, can hold similar meanings to people. Someone who has just received a cancer 

diagnosis may have related “cancer” to “death” and now relates both “cancer” and “death” to 

“me.” Beliefs pertaining to health (or the lack thereof) may also be passed on through language. 

Some problems and/or struggles that people may have with health beliefs may stem from 

language. A person may believe that a cancer diagnosis means that he/she can no longer have the 

life that he/she wanted. As verbal beings we use language all of the time, and at times this may 

add to the emotional turmoil we experience (Hayes, Strosahl, & Wilson, 1999). Rather than 

viewing negative thoughts or feelings that arise as a pathological process that needs to be altered, 

behavior analytic therapists see private events as normal verbal behavior that can have negative 

effects (Hayes et al., 1999). An examination of how language, or verbal behavior, possibly 

functions in everyday life is thus necessary. At the conclusion of this discussion, the significance 

of language to health, specifically for cancer patients will be elaborated.  

 

Verbal Behavior in Terms of Stimulus Equivalence 

 In studies of verbal behavior, there have been several theories examining how humans 

learn and respond to verbal relations. One theory is stimulus equivalence. Stimulus equivalence 

is a behavior analytic theory of how humans learn to derive relations between topographically 

differing stimuli in the absence of direct reinforcement. Stimulus equivalence was introduced to 
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the field when Sidman (1971) taught an adolescent male with severe developmental disabilities 

to read aloud and demonstrate reading comprehension. Initially the adolescent’s behavioral 

repertoire included pointing to pictures of objects when he heard that object’s correct name and 

saying the names of pictured objects. Sidman extended the adolescent’s repertoire to include the 

ability to point to written words when he heard the names. Following this, the adolescent was 

also able to read the written words as well as point to the pictures when he heard the name and 

vice versa without direct training to do so. The adolescent could then respond to the different 

types of stimuli (auditory, written, and pictorial) as interchangeable. Sidman referred to such 

stimuli as stimulus classes. 

Sidman and Tailby (1982) further elaborated the testing paradigm of stimulus classes and 

equivalence relations. The authors explained that though there may be a relation between two 

stimuli, further tests are necessary to establish whether the relationship is one of equivalence. 

Definitive features of equivalence relations to test for are reflexivity, symmetry, and transitivity. 

These relations are derived, and thus they are not directly taught. Reflexivity is identified when a 

person’s performance demonstrates that each stimulus bears a relation to itself, as seen in 

identity matching. Symmetry occurs when a person’s performance demonstrates that the reverse 

of a conditional discrimination, such as if A then B and if B then A, is true (see Figure 1). 

Transitivity is evidenced when a person’s performance demonstrates that relations between A 

and B, and B and C, also produce the same relation between A and C. A combined symmetrical 

transitivity (also called equivalence) relation also emerges when the reverse, if C then A, also 

holds true. The emergence of these derived relations is often referred to as stimulus equivalence. 
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Figure 1. Solid lines indicate directly trained relations, while dashed lines indicate a derived 
(untrained) relation.  
 
 

Matching-to-Sample (MTS) 

  Stimulus equivalence is often researched in a laboratory setting via the use of a matching-

to-sample (MTS) protocol. Sidman (1994) first used the MTS protocol as a way of examining 

verbal capabilities that did not require a verbal response in aphasic patients. The MTS protocol is 

used to train some initial conditional discriminations between stimuli, as well as to test for the 

emergence of derived relations. In a laboratory setting, the relations are usually set arbitrarily by 

the experimenter. Nonsense symbols or syllables are often used to control for the participants’ 

historical experience with the stimuli. Stimuli are usually discussed in alphanumeric terms to 

distinguish a set of stimuli presented as samples or comparisons (referred to as a letter) and the 

class in which the stimuli are members of (referred to as a number). For example, in a case in 

which there are three classes with four members each (i.e., three 4-member classes), the stimuli 

would be identified as A1, A2, A3, B1, B2, B3, C1, C2, C3, D1, D2, and D3 (see Figure 2).  

 

A 

B 

C 

Symmetry 
Symmetry 

Transitivity 

Equivalence 

A 
Reflexivity 
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Stimulus 

Set A 

Stimulus 

Set B 

Stimulus 

Set C 

Stimulus 

Set D 

Class 1 A1 B1 C1 D1 

Class 2 A2 B2 C2 D2 

Class 3 A3 B3 C3 D3 

Figure 2. Examples of stimuli sets (columns) and stimulus classes (rows).  
 

Conditional discriminations are trained by using one stimulus as a sample stimulus (e.g., A1), 

usually presented in the center of a computer screen. Often an observing response is then 

required to bring about the presentation of the comparison stimuli (e.g., B1, B2, and B3). A 

participant is then required to respond to a comparison and will receive feedback if the 

comparison deemed correct by the experimenter is selected (or perhaps if the incorrect 

comparison is selected, see Figure 3).  

 
Figure 3. An example of a match-to-sample array, with the sample at the top and three 
comparisons below. The shaded boxes indicate the correct comparison selection given the 
sample.  
 

Through a process of trial-and-error, with the guidance of the feedback provided for responding, 

a participant is trained to respond to certain stimuli in the presence of other stimuli (e.g., respond 

A1 

B3 B1 B2 
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to B1 in the presence of A1, but not to B2 or B3). After such conditional discriminations are 

established, people have been able to respond in accordance with additional, derived relations 

without direct training (Hayes, 1991; Smeets, Barnes-Holmes, & Cullinan, 2000). Participants 

have been able to demonstrate identity matching, in which the same comparison is selected as 

the one that serves as the sample (reflexivity). They are also able to demonstrate a reversal in the 

relation, such as when they respond to A1 in the presence of B1, but not to A2 or A3 

(symmetry). Even after more than one conditional discriminations have been formed , such as 

A1 – B1 and B1 – C1, participants are then able to respond correctly to two stimuli that have 

never been presented together, such as responding to C1 in the presence of A1, but not to C2 or 

C3 (transitivity). The reverse of this relation is also demonstrated when participants are able to 

respond to A1 in the presence of C1, and not to A2 or A3 (equivalence; Wirth & Chase, 2002). 

 To illustrate this procedure, take the example of teaching a child to read. First, the child is 

taught to point to a picture of a dog, and not a cat, when she hears the word “dog”. Then the 

child is taught to point to the written word dog, but not cat, when she is presented with a picture 

of a dog. After the child has successfully learned these relations, she would then be able to say 

“dog” when presented with a picture of the dog and point to a picture of a dog when presented 

with the written word dog (symmetry). The child will also be able to point to the written word 

dog after hearing the word “dog” (transitivity), and say the word “dog” when presented with the 

written word dog (equivalence). Sidman (1994) advised using more comparison stimuli to 

reduce the probability of learning by exclusion.  

 Although the emergence of such relations may seem to follow common sense, these 

results are not expected. It would not always be wise for an animal to develop such bidirectional 

relations as those mentioned above. While an animal may learn to run to a thicket when it sees 
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that a lion is approaching, it does not make sense for the animal then to run to a lion when 

approaching a thicket (Hayes, 1991). Animal research has failed to demonstrate the same type of 

results unequivocally, hence the believed importance of verbal abilities in this phenomenon 

(Dube, McIlvane, Callahan, & Stoddard, 1993). Animal researchers have worked at getting 

animals to identity match, but the automatic derived relations that emerge in human performance 

have not been seen (e.g., Lionello-DeNolf & Urcuioli, 2002). To get animals to demonstrate 

performance of such relations has taken direct training or some type of manipulation of the 

training procedures (e.g., Frank & Wasserman, 2005; Schusterman & Kastak, 1993). 

 Stimulus equivalence is fundamentally different from other types of learning, such as 

classical, operant, or higher order conditioning. The derived relations do not emerge due to a 

pairing of stimuli, because such relations can emerge between stimuli that have never been 

presented together. Sidman (2000) states that the relations are established due to reinforcement 

of the initial conditional discriminations. However, the derived relations are tested in extinction 

and yet emerge despite the lack of reinforcement or feedback. This provides an explanation of 

the exponential amount of learning that occurs at a young age in the absence of direct training. 

 

Transfer of Function 

 An interesting occurrence in stimulus equivalence is the transfer of function. Researchers 

have shown that when one class member acquires a function (e.g., punishing, eliciting), that 

function can transfer to other class members without direct training. To examine this 

phenomenon, researchers will often train a participant on some conditional discriminations and 

test for emergent stimulus equivalence classes. A function is then trained to one member of one 

class via classical or operant conditioning. The participant is then presented with other class 
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members to see if they elicit/evoke a similar response. The shared function between the different 

stimuli is referred to as functional equivalence. A variety of functions have been found to 

transfer, including reinforcer and punisher functions (e.g., Greenway, Dougher, & Wulfert, 1996; 

Hayes, Kohlenberg, & Hayes, 1991), respondent-elicitation and extinction functions (e.g., 

Dougher, Augustson, Markham, Greenway, & Wulfert, 1994), discriminative functions (e.g., 

Wulfert & Hayes, 1988), contextual functions (e.g., Dougher, Perkins, Greenway, Koons, & 

Chiasson, 2002; Gatch & Osborne, 1989; Greenway et al., 1996), and avoidance functions (e.g., 

Augustson & Dougher, 1997). To strengthen the role of transfer of function and verbal behavior 

in the clinical field, researchers have also shown the transfer of mood (e.g., Barnes-Holmes, 

Barnes-Holmes, Smeets, & Luciano, 2004) and emotion across stimuli (e.g., Barnes-Holmes, 

Keane, Barnes-Holmes, & Smeets, 2000). Transfer of function has also been found to occur 

across modalities, such as visual, auditory, gustatory, and tactile (Plaud, Gaither, Franklin et al., 

1998). Of clinical interest has been the transfer of psychological functions. 

 Transfer of function has been found to occur for psychologically relevant functions such 

as fear-elicitation, operant learning, emotional responses, and avoidance behaviors. Dougher et 

al. (1994) reported transfer of respondent-elicitation and extinction functions. Participants were 

trained conditional discriminations via a MTS task and showed emergence of three 4-member 

classes (i.e., three classes of four members each). One member each of the first two classes was 

classically conditioned with shock, with the class one stimulus (B1) as the positive conditioned 

stimulus (CS+) and the class two stimulus (B2) as the negative conditioned stimulus (CS-). 

Stimuli were then presented in nonreinforced probe trials to test for transfer of function. Seven 

participants showed evidence of conditioning, and six of those participants showed transfer of 

function to other class members (i.e., higher skin conductance responses to class one than to 
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class two on nonreinforced probe trials). The authors then trained a new group of participants 

three 4-member classes as before. They classically conditioned three class one members as CS+ 

with shock, while the class two members were presented as CS-. The B1 and B2 stimuli were 

then presented in nonreinforced trials until the skin conductance response to B1 had 

extinguished. Stimuli were then presented in nonreinforced probe trials to test for transfer of 

function. Eight of 8 participants showed evidence of conditioning when class one was paired 

with shock and all eight participants showed transfer of the extinction function after the response 

to B1 was extinguished. Examples such as this may help explain why some people have 

reactions to some stimuli, such as fear or a phobia, without ever having a direct experience with 

such stimuli.  

 Transfer of consequential functions has also been shown in the laboratory (e.g., Hayes et 

al., 1991). Participants were given a sorting task during which the B1 or B3 stimulus was 

presented with written and auditory feedback of correct and incorrect, respectively. Once an 

accuracy criterion was reached, participants were exposed to a sorting task with only B1 or B3 

presented as feedback. Participants then went through conditional discrimination training for A-

B and A-C relations and testing for emergence of derived relations. To test for transfer of 

function the participants were exposed to another sorting task with only C1 or C3 as feedback. 

All participants learned to treat B1 and B3 as correct and incorrect feedback, respectively, and 

passed the equivalence test. Though some required more test trials than others did, all 

participants showed transfer of function without the need of any additional feedback. Hayes et al. 

then conducted additional experiments to confirm that their findings were not due to procedural 

conditions, to demonstrate contextual control over the consequential stimuli, and to demonstrate 

transfer of the consequential functions to novel stimuli. These studies showed that stimuli could 
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take on consequential functions through class membership in the absence of direct training. In 

addition, the functional control of stimuli can be under the control of environmental factors. The 

functions can also transfer to novel stimuli. This may be why individuals can react to a novel 

situation in a fashion similar to other situations without previously experiencing consequences 

for that novel situation. 

 Researchers have also focused on the emotional component involved in the transfer of 

function. In a study on mood, Barnes-Holmes et al. (2004) trained participants on conditional 

discriminations and tested for the emergence of two 3-member classes. Then experimenters 

sought to induce a certain mood with a “happy” and “sad” musical selection by pairing each of 

these with a B stimulus (e.g., the “happy” music with B1 and the “sad” music with B2). The 

participants were asked to listen to the music selection while concentrating on the stimulus 

presented and thinking of a corresponding happy/sad event. Then the participants were exposed 

to the B stimuli alone, one at a time, and asked to complete a mood rating measure. Participants 

were then exposed to and asked to rate C stimuli. All 16 participants rated the B stimuli as 

inducing the corresponding mood to which they were exposed. Participants showed transfer of 

function in ratings to C stimuli as well, although ratings tended to be higher for those (B) stimuli 

directly paired with music.  

 Barnes-Holmes et al. (2000) trained conditional discriminations using words assumed to 

hold emotional valence, cancer and holidays, to nonsense syllables, and the nonsense syllables to 

brands x and y (i.e., class one: cancer, vek, brand x; class two: holidays, zid, brand y). 

Participants were then tested for equivalence. The participants were then presented with the same 

cola in two bottles, each with a different label of either “brand x” or “brand y”, and asked to rate 

them on a taste test for pleasantness from 1 to 7, 1 being the least pleasant and 7 being the most 
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pleasant. Sixteen of 27 participants who had passed the equivalence test with accuracy of 85% or 

greater showed a statistically significant preference (m = 4.94 for “holiday cola” ratings and 3.25 

for “cancer cola” ratings; p < 0.05) for the soda in the same class as “holidays”. Of the other 

participants who passed the equivalence test, four rated the “cancer cola” higher in pleasantness 

(m = 5.75 for “cancer cola” ratings and 4.0 for “holiday cola” ratings), and seven rated the two 

brands as the same pleasantness (m = 3.57). Those who did not pass the equivalence test showed 

no significant difference in preference for either brand with four rating “holiday” higher than 

“cancer” (m = 5.5 and 3.5, respectively), two rating “cancer” higher (m = 5.5 and 3.5, 

respectively), and three rating them the same (m = 4.33, p > 0.05). The authors replicated the 

study to ensure that the transfer of function was not due to exposure to equivalence testing. In the 

absence of equivalence testing there was a statistically significant difference in the participants 

rating the “holiday cola” higher than the “cancer cola” in the pleasantness ratings (p < 0.05). Six 

of the 8 participants rated the “holiday cola” higher than the “cancer cola” (m = 5.5 and 2.67, 

respectively), while the other two rated “cancer cola” higher than “holiday cola” (m = 4 and 3, 

respectively).  

 In a third replication experiment, participants were required to rate the colas before and 

after the conditional discrimination training. The participants were also asked to rate the words 

“cancer” and “holidays” as emotionally positive or negative before and after the experiment. 

Following the completion of the final ratings, the participants were re-exposed to the conditional 

discrimination training and testing procedures with the brands reversed in class membership and 

then again asked for pleasantness ratings of the colas. In the first ratings of the colas, two 

participants rated them as having no difference and four rated a small one point difference 

between the two. Most participants rated the word “cancer” as negative and “holidays” as 
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positive, except for two who rated them in the opposite direction due to idiosyncrasies (e.g., 

being born under the sign of Cancer or having experienced bad vacations). The cola ratings 

changed in accordance with participants’ emotional valence ratings of the words in the same 

class. After the class reversal, preference ratings switched. Results from the previous two studies 

(Barnes et al., 2000 and Barnes et al., 2004) provide reasons as to why people may have 

emotional reactions to objects or events that do not evoke such a reaction in themselves.  

 Avoidance behaviors are often of concern in clinical settings. Researchers have found the 

transfer of avoidance functions in the laboratory as well (Augustson & Dougher, 1997). 

Augustson and Dougher (1997) trained participants on conditional discriminations and then 

tested for emergence of equivalence. Once participants reached an accuracy criterion, they were 

then exposed to a classical conditioning procedure in which B1 was the CS+ and B2 was the CS- 

for the presentation of shock. Participants then went through avoidance training in which they 

were instructed that they could terminate the presentation of a stimulus and avoid shock by 

pressing a telegraph key 20 times. Participants received shock if they failed to emit at least 20 

responses during a presentation of B1. Transfer of function was tested by presenting the other 

stimuli from the classes while the participants engaged in the operant task. After this, 

participants were exposed to equivalence testing again to ascertain the maintenance of the 

classes. All participants passed the first equivalence test, and no significant errors were made 

during the retest. Participants showed differential responding to B1 in accordance with the 

avoidance training. All participants emitted avoidance responding to class one members, 

showing a successful transfer of avoidance functions. These results suggest that avoidance 

behaviors can transfer to other stimuli in a same class, so that people start to avoid stimuli 

despite having no direct experience that would reinforce doing so.  
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Clinical Implications 

 Is it this transfer of function what we see in clinical situations? When a client comes in 

and responds to the retelling of a situation as though reliving the experience, it may be possible 

that the words used to describe the event hold the same function as the event itself (Wilson & 

Blackledge, 2000). The functional equivalence that has been demonstrated in the research 

discussed above may be what is responsible for reactions seen in the clinical setting. Wilson and 

Blackledge (2000) give an animal analog to show that reporting an aversive event is not 

inherently aversive when there is no bidirectional relation between the report and the event itself. 

They give the example of a case in which a pigeon is exposed to a tone and receives shock 50% 

of the time (in the presence of the tone). The pigeon is trained to peck the red key if it had 

received shock and the green key if it had not received shock, and correctly doing so is 

reinforced by food. What one might expect to see is the pigeon starting to respond to the tone as 

an aversive stimulus, and responding to the key pecking as an appetitive stimulus (e.g., Jenkins 

& Moore, 1973). While responses can differ in reporting the shock due to the reinforcer used 

(Jenkins & Moore, 1973), the weakness of backward conditioning leads us to believe that the 

only difference is due to reinforcers rather than the previous presence, or lack thereof, of shock. 

The report of the aversive event is not expected to take on the function of the shock in this 

situation. Therefore, there would be no difference in reports of receiving shock versus not 

receiving shock. This example gives the impression that language is an important part of how 

humans experience this world.  

 If verbal behavior phenomena such as stimulus equivalence and transfer of function are 

so important clinically, how can we use this information to benefit our patients? Researchers 

have also examined the permanence of equivalence classes as well as what can disrupt or inhibit 



 

18 

the formation of such classes. This type of research can be seen in reversal of baseline relation 

procedures, break equivalence, or class formation with emotionally relevant stimuli.  

 

Permanence of Stimulus Equivalence Relations 

 Baseline reversal procedures are when a set of conditional discriminations are trained and 

tested for emergence of derived relations and then retrained and tested with one stimuli set that is 

re-ordered in terms of class membership (e.g., change from A1 – B1 and A2 – B2 to A1 – B2 

and A2 – B1). This type of procedure may simulate what would occur in the case of a therapist 

attempting to reframe a thought or belief. In these cases, the question of interest is whether class 

members easily change class membership once established in an initial class. Results in these 

types of studies tend to vary depending on procedural parameters (e.g., Carr & Blackman, 2001; 

Garotti, De Souza, De Rose, Molina, & Gil, 2000; Pilgrim & Galizio, 1995; Smeets, Barnes-

Holmes, Akpinar, & Barnes-Holmes, 2003; Wirth & Chase, 2002). Some results are a reversal of 

derived relations consistent with reversal of baseline relations while some results are a reversal 

of only symmetry relations with transitivity/equivalence relations consistent with original 

relations. In some procedures in which there was a “nonstandard” reversal of function (Smeets et 

al., 2003). This means rather than reversing relations across classes as is often done (e.g., 

selecting B2 given A1 and B1 given A2), relations were reversed within classes (e.g., selecting 

B1 and not C1 when given A1 and picking C1 not B1 when given A2). There has been no 

emergence of derived relations that are consistent with baseline reversals (Smeets et al., 2003). 

Involving functional equivalence in baseline reversals also adds variability to results in terms of 

relations changing or maintaining original relations (Carr & Blackman, 2001; Wirth & Chase, 

2002). Carr and Blackman (2001) found that most participants maintained original relations 
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when novel stimuli were added to serve as the S+ to one member in each class (i.e., pick X given 

A1 or B2, pick Y given A2 or B1). Wirth and Chase (2002) found that both functional and 

stimulus equivalence relations were sensitive to contingency reversals but stated that only 

stimulus equivalence relations underwent reorganization (i.e., transfer of function did not follow 

contingency reversals). 

 Researchers have also looked at whether the formation of stimulus equivalence classes 

can be disrupted. Break equivalence is a term used in research when the aim is to prevent 

stimulus equivalence classes from forming. For example, Gómez, Barnes-Holmes, and Luciano 

(2001) trained what was referred to as a “generalized break equivalence pattern (GBEP)” in 

which participants received direct training in symmetry and transitivity relations that did not 

follow what would typically occur as derived relations (e.g., training A1-B1, A2-B2, and B2-A1, 

B1-A2). Gómez et al. found mixed results. The training history provided in this study seemed to 

be an important part in producing a break equivalence pattern (BEP). Participants still needed an 

extensive training history to produce a BEP, supporting the difficulty to disrupt or alter stimulus 

equivalence classes found in other research (Gómez et al., 2001). This suggests that interrupting 

or changing relations that are developed is not only difficult, but it also takes specifically focused 

effort in doing so.  

 While a majority of the research utilizes nonsense symbols or syllables to reduce the 

history each participant has with the stimuli used in experiments, there has also been research 

into the use of stimuli composed of common words or symbols. More importantly, researchers 

have used words or symbols/pictures with an emotional valence in order to establish their effects 

on formation of equivalence classes. This is also a way of examining whether certain stimuli of 

emotional value facilitate or hinder learning in terms of forming classes. For the most part, 
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researchers have found that words with a strong emotional valence inhibit the formation of 

stimulus equivalence classes.  

 Leslie et al. (1993) examined the possible interference of stimulus equivalence class 

formation in participants who were clinically anxious versus participants who were not clinically 

anxious. An experimental group of clinically anxious participants from an outpatient clinic and a 

control group of non-anxious student volunteers completed the Speilberger State-Trait Anxiety 

Inventory (Speilberger, Gorsuch, & Lushene, 1970), the Beck Depression Inventory (Beck, 

Ward, Mendelson, Mock, & Erbaugh, 1961), and a MTS computer task. The MTS task trained 

conditional discriminations and tested for emergence of three 3-member classes consisting of one 

stimulus set (A stimuli) of anxiety provoking words (i.e., exam, job interview, and public 

speaking), one stimulus set (B stimuli) of nonsense syllables (i.e., zid, vek, and yim), and one 

stimulus set (C stimuli) of pleasant-state words (i.e., fulfilled, relaxed, and comfortable). During 

the testing phase a novel stimulus set (D stimuli; i.e., trapped, confident, calm) was introduced 

and tested for a derived relation of A-D as well as providing information as to whether 

participants chose stimuli related to C stimuli or chose stimuli semantically related to the A 

stimuli. Participants were only tested on the emergence of equivalence relations between the A 

and C stimuli, and the A and D stimuli. There were statistically significant differences between 

groups for the emergence of equivalence relations for classes one (median = 30% and 100% 

correct for the anxious and non-anxious group, respectively; p < 0.025) and two (median = 40% 

and 95% correct for the anxious and non-anxious group, respectively; p < 0.05) but not for class 

three (median = 60% and 95% correct for the anxious and non-anxious group, respectively; p > 

0.05). No significant differences (p < 0.05) were found between groups in selecting D1 (i.e., 

“trapped”) with the A stimulus set (median choices = 10%, 0%, and 0% for A1, A2, and A3, 
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respectively for the anxious group; median choices = 20%, 5%, and 25% respectively for the 

non-anxious group.). Leslie et al. suggest that the difficulties seen for the anxious group may be 

due to previously established classes that do not allow for an anxiety-provoking situation and a 

pleasant-state word to be placed in the same class. This is similar to the difficulties participants 

have in altering equivalence classes as seen in previously mentioned studies. In therapy settings 

in which a client interprets situations solely as threatening, rather than something that is anxiety-

provoking and important to one’s functioning (e.g., enduring adverse treatment side effects), 

there is thus a challenge in changing how the client responds to such stimuli or events.  

 Plaud (1995) expected that participants would take longer to form stimulus equivalence 

classes when the class members consisted of fear-relevant stimuli than when the class stimuli 

consisted of fear-irrelevant stimuli. Participants were trained conditional discriminations and 

tested for the emergence of derived relations of two 3-member classes of fear relevant stimuli 

(e.g., cobra, rattlers, and python) and two 3-member classes of fear irrelevant stimuli (e.g., 

yucca, daffodil, and crocus). Stimulus words were controlled for number of letters in each 

corresponding stimulus pair, number of words in each class that started with the same letter, 

number of nouns or verbs in each class, and usage frequency. Each class type (fear versus 

nonfear) had stimulus members that were exclusively of one group membership, in that words in 

the fear group were snake related and words in the non-fear group were flower related. One 

stimulus group was trained per session. In post-hoc statistical tests, participants took significantly 

more blocks to reach the accuracy criterion in the derived relations test for the snake classes than 

for the flower classes (m = 6.31 and 2.37 numbers of blocks to reach criterion, respectively; p < 

0.01). Those participants who reported a higher fear of snakes required more blocks to reach the 

accuracy criterion during testing than those who reported a lower fear of snakes (p < 0.01, means 
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not available). While there did seem to be an inhibitory affect, the training and feedback given 

were enough to help most participants form the classes eventually.  

 Plaud, Gaither, Franklin et al. (1998) examined the formation of three stimulus classes 

with either sexually explicit words (SE; e.g., naked, condom, and passion), sexually ambiguous 

words (SA; e.g., bush, cream, and French), and neutral words (N; e.g., relish, idolize, and gutter). 

Words were previously rated by 200 participants on how sexual a word was, with the SE group 

coming from the highest range for sexuality with the lowest standard deviation, the SA group 

coming from the middle range, and the N group coming from the lowest range with the highest 

standard deviation. Participants were trained some conditional discriminations and tested for 

emergence of derived relations of two 3-member classes for each condition (i.e., SE, SA, and N). 

One stimulus condition was trained per session. There were significant statistical differences in 

the number of blocks required to reach the accuracy criterion between stimulus conditions in 

training and testing [Wilk’s Lambda (8, 33) = 53, p < 0.01]. Participants took significantly longer 

to reach criterion in the testing phase in the SE condition than the SA and N conditions [F(3,120 

= 10.63, p < 0.001], with no statistical difference between the SA and N conditions. Participants 

also made more errors during testing for the SE condition than the SA and N conditions [F(3, 

120) = 8.28, p < 0.001], but there was no significant difference between number of errors in the 

SA and N conditions. Participants also took longer to respond to SE condition trials when 

compared to N condition words. Once again, the class condition with the strongest emotional 

valence showed an inhibitory effort on forming stimulus equivalence classes. 

 Plaud, Gaither, Weller et al. (1998) expected that participants would respond to words 

relevant to rational-emotive behavior therapy (REBT) in specific ways, including that it would 

take fewer trials for them to reach an accuracy criterion for REBT-derived relations than a non-
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REBT or neutral condition. It was hypothesized that irrational beliefs, as referred to in REBT, 

would form a type of natural category due to a shared meaning or functional equivalence, 

whereas the other conditions would not have a similar type of “pre-established” relationship. 

Along these lines of thought, participants would be expected to learn such “natural categories” 

faster, as may be evidenced by requiring fewer trials to reach the accuracy criterion. If, on the 

other hand, participants experienced an emotional inhibition effect it would take them longer 

(i.e., more trials) to reach the accuracy criterion. Participants were trained conditional 

discriminations and tested for emergence of derived relations of two 3-member stimulus 

equivalence classes each of the REBT condition (e.g., should, must, and terrible as self-defeating 

belief words), the non-REBT condition (e.g., people, many, and violence as emotionally charged 

words), and the neutral condition (e.g., yucca, daffodil, and crocus) with one condition trained 

and tested per session. Stimuli consisted of words that were chosen for this experiment similarly 

to the Plaud (1995) study with controls for number of letters and usage. Participants required 

fewer blocks to reach the accuracy criterion in the first training phase for the REBT condition 

than the non-REBT condition (m = 1.37 and 2.02 blocks of trials, respectively; p = 0.001) but 

required more blocks to reach criterion in the mixed trials training phase in the REBT condition 

than the non-REBT condition (m = 10.44 and 4.33 blocks of trials, respectively; p = 0.009). 

There were no significant differences in the number of blocks required to reach criterion in the 

second training phase or in the testing phase between the conditions. Plaud et al. concluded that 

both the REBT and non-REBT conditions had an inhibitory effect on forming stimulus 

equivalence classes. The results did not support the idea of “natural categories” of irrational 

belief terms. 
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 Murrell (2005) examined differences in class formation for classes that consisted of 

negative child behavior words and non-emotionally relevant words. The role of parental stress 

was also examined in formation of classes that equivalently related negative child behavior with 

positive parenting words. Adult female participants, both with and without children, were 

required to rate words on emotional reaction, degree of relation to current problems, degree of 

(un)pleasantness, and need to avoid thinking of or feelings associated with the word. Participants 

also completed the Hopkins Symptoms Checklist-25 (HSCL-25; Derogatis, Lipman, Rickels, 

Uhlenhuth, & Covi, 1974) to measure levels of anxiety and depression. Parents of children 12 

and under completed the Parenting Stress Index (PSI; Abidin, 1990). Participants then went 

through a MTS task that consisted of nonsense symbols for the A and C stimuli set, and three 

words per stimulus for the B stimuli set (e.g., B1 = a child behavior, B2 = a medical word, B3 = 

a fruit). Relations were trained with A stimuli as samples to B stimuli as comparisons, and then 

A to C, and finally mixed trials with A to B and A to C trial types, and ending with testing mixed 

trials of B to C and C to B. After completing this task the participants then went through a 

second experiment involving a MTS task with novel nonsense symbols as the A stimuli, child 

behavior words as the B stimuli, and words accepting of negative parental experiences and/or 

positive parenting strategies as the C stimuli. The C stimuli set was consistent with acceptance 

and commitment therapy, such as the method used in Plaud et al. (1998) in using REBT words.  

 Results were discussed in terms of three participant groups: students, non-distressed 

mothers, and distressed mothers. In experiment one, there was a significant interaction between 

stimulus class and parental status (p<0.05). Distressed mothers had higher percentages correct 

(mean = 85.71) in the behavior words class than non-distressed mothers (mean = 69.64) and 

students (mean = 67.86). Distressed mothers also had higher percentages correct in the behavior 
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class than in the other two classes (fruit mean = 67.86, p<0.05, and medical mean = 82.14). In 

the second experiment, distressed mothers evidenced lower percentages correct in the mixed trial 

training phase (mean = 81.71; p<0.001) than non-distressed mothers (mean = 91.07) and students 

(mean = 91.21). This was interpreted as a difficulty in pairing words that contraindicated 

previously learned classes. Murrell noted that the relevance of the words used in the first 

experiment facilitated the formation of classes, whereas the relevant classes were more difficult 

to disrupt in the second experiment. Results such as these may suggest that it is easier for 

emotionally relevant stimuli to become related to other stimuli, but that breaking such relations 

after they are formed is more difficult. For example, a cancer patient may come to associate 

many things with their feelings of pain or fatigue, which makes it more difficult for them to see 

such things (e.g., daily activity) as something they can participate in without first thinking of that 

pain/fatigue. 

 Barnes, Lawlor, Smeets, and Roche (1996) examined academic self-concept among 

mildly mentally handicapped children and non-mentally handicapped children. They expected 

that the mentally handicapped children would have more difficulty forming equivalence classes 

that were comprised of their own name and the word “able” than the non-mentally handicapped 

children. Participants were trained conditional discriminations and tested for derived relations in 

two conditions, the neutral condition and the loaded condition. The neutral condition consisted of 

two 3-member classes of nonsense symbol stimuli. The loaded condition consisted of two 3-

member classes of nonsense syllables and words. In the loaded condition, the A stimuli set were 

“cug” and “zid”, the B stimuli set were “Slow” and “Able”, and the C stimuli set were the child’s 

own name and a fictitious name (“Val Jones”). (Class one was “cug”, Slow, and own name, 

while class two was “zid”, Able, and Val Jones.) Participants were required to demonstrate 
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understanding of the meaning of “slow” and “able” before beginning the loaded condition. 

Barnes et al. found no differences between the numbers of training trials required to meet the 

accuracy criterion between participants for either condition (p > 0.05). In the loaded condition, 

there were significant differences between participants, with mentally handicapped participants 

performing at lower levels of equivalence responding than non-mentally handicapped 

participants (m = 85% and 100%, respectively; p < 0.05). There were no significant differences 

between participants in the neutral condition (p > 0.05), but the authors note that the accuracy 

criterion did not leave much room for variance in this condition and statistical analyses were 

therefore inappropriate (>80% accuracy required). Mentally handicapped participants made 

“own name – Slow” errors more frequently than non-mentally handicapped participants. 

Mentally handicapped participants had a harder time relating their name and the word “able”, 

which may be due to a conflict with pre-established classes.  

 Merwin and Wilson (2005) examined the role of self-referential stimuli and evaluative 

stimuli on stimulus equivalence class formation. The methods in this experiment had two 

significant differences from most of the previous studies. The first difference was the use of three 

word stimuli sets rather than one word per stimulus (e.g., a vertical array of “whole, desirable, 

perfect” as one stimulus rather than “whole”). Three word stimuli were used to create a context 

of meaning for each stimulus. The second difference was the use of measures of self-evaluation 

and distress to serve as a measure of pre-experimental histories. Conditional discriminations 

were trained (A-B, B-C) and participants were tested for emergence of three 3-member classes in 

two conditions. The first condition was the “me-good” condition that consisted of classes in 

which positive evaluations (whole, desirable, perfect) were in the same class as the self-referents 

(me, myself, I). Negative evaluations (unworthy, flawed, inadequate) were in the same class as 
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other referents (e.g., she, her, hers). Other referent words were the opposite gender of the 

participant. The third class consisted of neutral words (yellow, green, purple) with a gender 

neutral other (e.g., they, them).  

 The A stimuli set were the evaluative terms, the B stimuli set were single-word nonsense 

syllables (e.g., “fob”), and the C stimuli set were the self/other referential terms. The second 

condition was the same as the first except for a reversal of the two evaluative class members, 

creating a “me-bad” condition. The positive evaluations were in the same class as the other 

referents, and the negative evaluations were in the same class as the self-referents. All 

participants went through both conditions, with order of conditions for each participant 

randomized. Participants also completed the Rosenberg Self-Esteem Scale (RSE) as a measure of 

how one views him- or herself and the Outcome Questionnaire (OQ-45) as a measure of overall 

distress. On the “me-good” condition, there were significant differences in percentage correct (p 

= 0.044) between those who scored high on the RSE and those who scored low on the RSE (with 

higher scores indicating lower “self-esteem”). Those with a positive self-evaluation were more 

accurate on the “me-good” condition than those with a negative self-evaluation were (m = 78.9% 

and 61.4% correct, respectively). There were also significant differences in percentage correct (p 

=0.047) between those who scored high on the OQ-45 and those who scored low on the OQ-45 

(with higher scores indicating more distress). Those participants with reports of low distress 

performed more accurately on the “me-good” condition than those with reports of high distress 

(m = 78.3 and 60.9% correct, respectively). Merwin and Wilson concluded that the emergence of 

equivalence classes was impacted by the inclusion of emotionally salient stimuli. They also 

hypothesized that individuals with high distress and negative self-evaluation may persist in 

ineffective strategies despite the presence of contingencies for more adaptive behavior. The 
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authors state that strategies are needed for disrupting harmful derived relations to allow more 

behavioral flexibility and to increase contact with current contingencies.  

 Stewart, Barnes-Holmes, Roche, and Smeets (2002) examined which controlling 

variables of stimuli participants would be more likely to respond to, arbitrarily relations 

established by the experimenters or non-arbitrary features of the stimuli. Three experimental 

groups were trained on conditional discriminations and tested for the emergence of three 3-

member classes. The first group was presented with black and white stimuli throughout the 

experiment that did not have visual features that conflicted with class membership. The second 

group was presented with stimuli in color throughout the experiment. This resulted in 

participants receiving feedback for correct responses to comparisons that only had an arbitrary 

relation to the sample stimulus and to comparisons that had both the arbitrary and non-arbitrary 

relation to the sample stimulus. The third group was presented with stimuli in black and white 

during the training phases and in color during testing phases in which some comparisons shared 

a visual feature or non-arbitrary relation (color) but were not the experimenter designated correct 

answers. Stewart et al. expected Group 3 to perform the worst of the groups due to the 

conflicting features of the stimuli (i.e., arbitrary versus non-arbitrary possible relations) without 

the experience of responding to arbitrary relational dimensions and ignoring the non-arbitrary 

relational dimensions. Once participants finished the two phases (training and testing), they were 

then re-exposed to the same procedure. There were significantly higher levels of equivalence 

responding for Group 1 and Group 2 compared to Group 3. Group 3 responded to non-arbitrary 

features (color matching) statistically more than Group 2 (first exposure m = 24.8 and 8.8 

responses to color, respectively; second exposure m = 25.6 and 8.9, respectively; p = 0.0001). 

Stewart et al. concluded that the results were consistent with the prediction that in certain 
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contexts responding based on non-arbitrary dimension are more probable than responding in 

terms of arbitrary dimensions. This prediction came from relational frame theory. 

 The studies listed above note both facilitative and inhibitory effects in class formation. 

While a greater self-relevance may facilitate class formation (e.g., Merwin & Wilson, 2005; 

Murrell, 2005), classes that are inconsistent with putative previously established classes have an 

inhibitory effect (e.g., Barnes et al., 1996; Leslie et al., 1993; Murrell, 2005; Plaud, 1995; Plaud, 

Gaither, Franklin et al., 1998; Plaud, Gaither, Weller et al., 1998). Results such as these suggest 

that it may be relatively easy to expand relations, but to include stimuli that an individual is 

having more difficulty with is harder to do (e.g., Murrell, 2005). Stewart et al. (2002) suggest 

that the history and context in which individuals begin to relate stimuli also serve as important 

factors. Stimulus class formation and contextual functions are properties that are discussed in 

more detail in relational frame theory.  

 

Relational Frame Theory 

 Stimulus equivalence has not been the only theory in which verbal behavior has been 

examined. An alternative theory to stimulus equivalence is relational frame theory (RFT). RFT is 

a theory about verbal abilities that is very similar to stimulus equivalence. RFT has some 

important differences from stimulus equivalence, however, that better account for human verbal 

behavior. Many of the studies mentioned above were conducted by RFT researchers. Derived 

relations are explored in a more general way within the RFT framework; relations other than 

equivalence, such as different than (distinction) or opposite to (opposition) another stimulus are 

included. Relational frame theorists talk about relations in terms of mutual entailment and 

combinatorial mutual entailment.  
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 The first type of relation discussed in RFT is that of mutual entailment. Mutual 

entailment is a way of describing a relation between two stimuli such that if A is related to B, 

then B is also related to A (Hayes, 1991). In terms of stimulus equivalence, one would expect a 

person to relate to these two stimuli, A and B, the same way. This is not always the case, 

although mutual entailment is similar to symmetrical relations in stimulus equivalence. Take the 

example of a child learning that a dime is worth more than a nickel. In this case, A is greater than 

B. It does not work to then turn the relation around and say that B is greater than A. We need to 

discuss the relation in general enough terms so that the relations are not lost, that A is greater 

than B and B is less than A. We are then able to describe a person’s ability to respond 

relationally to each stimulus effectively. Mutual entailments are complementary relations that we 

learn to describe as children (Blackledge, 2003). 

 In addition to mutual entailment, there is also combinatorial entailment. Combinatorial 

entailment is a way of describing a combination of relations such that if A is related to B, and B 

is related to C, A would also be related to C and C related to A (Hayes, 1991). In this case, a 

child may learn that a dime is greater than a nickel and that a nickel is greater than a penny. A 

combinatorial entailment relation will emerge, so that the child can also relate that the dime is 

greater than a penny and that a penny is less than a dime. Combinatorial entailment is similar to 

the transitivity and equivalence relations in stimulus equivalence in that it is a relationship 

between two stimuli that have not been directly related to one another. While the relation 

between two stimuli may be easily understood in mutual entailment, this is not necessarily so in 

combinatorial entailment relations (Hayes, 1991). It is possible to deduce complementary 

relations involved in mutual entailment relations given partial information, such as given only 

that a dime is more than a nickel, we can then say a nickel is less than a dime. We cannot do so 
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with a combinatorial entailment relation when given only partial information, such as A is 

different from B and B is different from C, it is difficult to know what the relationship between 

A and C is given this information.  

 People are able to respond to arbitrarily applicable relations, in that relational framing is 

not in response to the physical dimensions of stimuli but to the socially specified relations. In the 

above example, a child learns that a dime is more than a nickel and a nickel is more than a 

penny. When a child is first learning relations the physical characteristics are the important 

features that evoke responses, such as the size of the coins. A child may pick a nickel over a 

dime because of the larger size of the nickel over the dime. As individuals age they learn to 

respond relationally to stimuli in coordination with what society has taught them. We learn that it 

is not the size of the coins but the monetary values that are important when picking which coin is 

worth more. The ability to respond to arbitrary relations is an important feature in our verbal 

behavior, especially as none of our verbal referents share physical properties with the stimuli 

referred to by the referents. The relations are not arbitrarily applied, however, or else there would 

mass confusion and language would not provide an indirect learning resource. The verbal 

community consistently refers to a stimulus with a particular name.  

 Other important features of RFT concern functional control. One important feature of 

relational responding is that bidirectionality is possible. As mentioned above when discussing 

stimulus equivalence, this is a phenomenon only noted in humans. Another important feature is 

the transfer of function, which RFT refers to as transformation of function. A relation between 

two or more stimuli will change the function of one depending on what it is related to and how it 

is related to the other stimulus (Blackledge, 2003). Relational responding must also come under 

contextual control, to indicate how to respond to stimuli under certain situations, or every 
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stimulus becomes related to every other stimulus (Dougher et al., 2002; Dougher & Markham, 

1994; Hayes, 1991; Hayes & Hayes, 1992; Sidman, 1986).  

 RFT research is often conducted like that of stimulus equivalence research, except that 

the experimenters are not restricted to equivalence, or coordination, relations. Dougher, 

Hamilton, Fink, and Harrington (2007) conducted a series of experiments in which participants 

were trained to respond to three stimuli as smaller, middle, and larger (e.g., selecting the largest 

comparison when given C as the sample stimulus). They found transformation of respondent and 

operant functions to other class members after a function was trained to one class member. 

However, unlike findings in stimulus equivalence research, transformation of function was not 

an equivalent response to other class members. While the function was the same, the response 

level differed. In one study from a Dougher et al. (2007) series, one stimulus was classically 

conditioned with shock. When presented with other stimuli from that class there was a 

physiological response to each class member (increased skin conductance levels) but at different 

levels. The greatest response was to the C (large) stimulus, with a lower response to the B 

(medium) stimulus, and the lowest response to the A (small) stimulus. The same kind of 

proportional responses were seen in the operant task study by Dougher et al. (2007), with highest 

operant responding to the C stimulus and the lowest to the A stimulus. The function was shared 

across class members, but in terms of the relation between the class members. 

 

Application of Verbal Behavior to Clinical Settings 

 Learning more about the processes involved in verbal behavior will provide a greater 

foundation of knowledge that may inform us how to influence factors to help clinical patients 

(Dougher, 1998; Follette, 1998; Plaud & Plaud, 1998; Stewart et al., 2002). Kohlenberg, Tsai, 



 

33 

and Dougher (1993) explicated the importance of understanding the role of verbal behavior in 

clinical applications. The authors discuss how talking during therapy sessions helps patients with 

daily life (i.e., outside the session). They concluded their examination of the external validity of 

in-session verbal behavior with three major suggestions. The first suggestion was that the talking 

that occurs during treatment sessions should be viewed in the greater context of culture and the 

individual’s reinforcement history. The second suggestion was that talking, or verbal behavior, 

can significantly influence clinical problems due to the role of equivalence classes. The third 

suggestion was that the context of the client-therapist relationship provides the opportunity for 

the therapist to evoke, observe, and shape clinically relevant behavior within session. Some 

researchers suggest that an understanding of stimulus equivalence relations may allow a therapist 

to identify a “malformed” equivalence class and develop an intervention to disrupt, or make 

more flexible, the dysfunctional class (Follette, 1998; Stewart et al., 2002). From the viewpoint 

in which verbal behavior plays a significant role in psychological functioning, it would make 

sense to practice a therapy that follows from this theory basis.  

 

Acceptance and Commitment Therapy 

 Acceptance and commitment therapy (ACT) is a third wave behavioral therapy based on 

RFT. The first wave was that of traditional behavior therapists who followed behavioral 

principles but lacked an adequate explanation of human cognitions. The second wave of 

cognitive behavior therapy (CBT) attempted to merge cognitive and behavior theories together 

(Hayes, Luoma, Bond, Masuda, Lillis, 2006). Despite the many successes of CBT, some 

theorists still feel that the explanations of the processes of how such a therapy works are weak 

(e.g., Hayes et al., 2006) and have conducted research to look at the differences in processes. For 
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example, some researchers suggest that the behavioral component of CBT is the active 

component or at least it specifically and more efficiently targets more concerns in treating 

patients, especially in managed care settings (e.g., Hopko, Bell, Armento, Hunt, & Lejuez, 2005; 

Hopko, Lejuez, LePage, Hopko, & McNeil, 2003; Lejuez, Hopko, LePage, Hopko, & McNeil, 

2001). 

 ACT and RFT each come from a functional contextualistic approach. The goal of this 

approach is to predict and influence behavior (Hayes et al., 2006). From a contextualistic 

philosophy perspective, behavior is viewed as an ongoing act in terms of the context in which it 

takes place, both situational and historical (Dougher & Hayes, 2000; Hayes et al., 2006). 

Behavior is defined as anything a person does, including thinking and feeling (Johnston & 

Pennypacker, 1993; Baldwin & Baldwin, 2001; Hayes et al., 2006). The truth criterion of 

contextualism is successful working, or to phrase it differently, the veracity of an analysis is 

based on whether or not it provides the ability to take effective action (Dougher & Hayes, 2000). 

This does not speak to the ontology of the behavior. Behavior is also viewed based on the 

function, rather than the form or topography, of the act. This allows theorists to focus on the 

determinants and effects of such an act (Dougher & Hayes, 2000). While ACT and RFT share 

this philosophical foundation, RFT provides an empirical foundation for ACT.  

 RFT research holds clinical implications based on what researchers are able to say about 

verbal behavior and psychological functioning with respect to such behavior. Hayes et al. (2006) 

list a few of those implications. The first implication is that the verbal processes involved in 

typical functioning are the same that are involved in psychopathology, therefore, elimination is 

not a viable option. The second implication is that the restriction or elimination of cognitive 

networks is not psychologically sound because those networks are seen as a product of the 
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historical learning processes. A third implication is that attempts to directly change a main aspect 

of a problem may create a context that results in expanding the network and emphasizing the 

functional importance of that aspect. Lastly, the distinct contextual control of the cognitive 

networks means that it is possible to change how they affect the individual without having to 

change the form of the network.  

 Hayes et al. conclude that these implications suggest that there is no need to focus on the 

content of the cognitions but rather on the functions that such thoughts hold. The content is not 

seen as harmful unless it is in a context that leads the content to regulate behavior in harmful 

ways (Hayes et al., 2006). There are three contexts in particular that Hayes et al. (2006) list as 

harmful functions maintained by social/verbal communities. The first, context of literality, is one 

in which people treat the content as referents, such that they equate having the thought “I am a 

loser” to actually being a loser. A second context, the context of reason giving, is a socially 

maintained practice in which people will search for a reason or “cause” of their behavior that is 

acceptable to explain in terms of private events (i.e., thoughts or feelings). The last context, the 

context of experiential control, is a social emphasis on feeling good and avoiding pain as a 

measure of successful living.  

 ACT therapists take the stance that psychological difficulties occur when a person 

struggles to control his/her private experiences, thereby limiting what a person is willing to do 

(or feels capable of doing) in life (Hayes et al., 1999). The avoidance of personal content, known 

as experiential avoidance, increases the salience of the thoughts/emotions, as control efforts used 

can paradoxically evoke the private events one is trying to avoid (Hayes et al., 2006). The social 

maintenance of reason giving, along with the ubiquity of language, make it highly probable that 

a person will attempt to understand and explain the psychological events they are experiencing, 
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though the process may be an unnecessary one that creates a trap. As an example, an automatic 

response to a threat may be to escape, such as when you see a lion out in the savanna you try to 

escape that lion before it attacks. When the threat is verbal, such as having the thought “I can’t 

handle this, I am going to lose it,” often the attempts to escape are the things keeping the person 

in the trap. An ACT metaphor used to illustrate this is a children’s toy called a finger trap (Hayes 

et al., 1999). The initial response to pull one’s fingers out of the tube is what tightens the tube 

and keeps one locked inside, whereas increasing contact with it and pushing one’s fingers into 

the tube loosens the toy and provides more space. The struggle for control over private events 

often leaves a person with a poorer quality of life and poorer daily functioning (Hayes et al., 

2006). This is referred to as behavioral inflexibility; it leaves the individual with little space in 

which to live. ACT therapists target the struggle with a variety of ACT therapeutic techniques. 

ACT clinicians do not strive to remove negative experiences but rather work to assist clients in 

accepting private experiences that cannot be changed. More importantly, they work to guide 

them toward more emotional flexibility such that they may act in line with their personal values. 

Rather than target negative experiences directly, ACT therapists target the process by which 

negative experiences are exacerbated. The focus on the processes rather than the negative 

experiences is discussed in terms of second order change processes. Below are processes and 

techniques included in the ACT treatment package. 

 

Core Processes 

 ACT has six core processes: acceptance, cognitive defusion, contact with the present 

moment, self as context, values, and committed action. Acceptance is the alternative to 

experiential avoidance, in which an individual no longer struggles to change or avoid a private 
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experience. Acceptance is often confused with giving up, where a person no longer strives to 

have a fulfilling life but sits and waits for death. This is not the definition or connotation used in 

the ACT context. An individual’s active awareness of events, especially private events, that 

occurs in the absence of unnecessary attempts to rid oneself of such events is the ACT 

conceptualization of acceptance (Hayes et al., 2006). Acceptance is neither a product of therapy 

nor the end goal; rather it is a process in which to pursue values-based living (Hayes et al., 

2006). To learn acceptance, one also learns to distance oneself from private events. 

 

Cognitive Defusion 

Cognitive defusion is an attempt to change the believability of, or attachment to, a private 

event. Rather than focusing on the form or frequency of private events, the function of such 

events are the focus. Defusion is a process that is exposure therapy to one’s internal, rather than 

external, experience. The fusion of psychological functions and verbal events is seen as a cause 

of inflexibility (Hayes et al., 2006; Hayes et al., 1999). A person may come to act towards words 

as the referents themselves, such as having an increase in physiological arousal in response to 

thinking of the word “anxiety.” By creating some space between the word and the literal 

meaning of the word, a person may find more flexibility. In this case, the person may become 

more aware of having a thought, evaluation, or emotional response rather than experiencing it as 

“real” or “true.” The space created in this process can facilitate in building acceptance (Hayes et 

al., 2006). Cognitive fusion can also be seen in terms of “reason-giving” rather than just a 

reaction to one word. A person may come up with explanations or reasons for problems he/she 

experiences, to which the person responds as if the reason is an unchanging truth that will not 

allow for the improvement that the person is seeking. The goal of cognitive defusion, also known 



 

38 

as deliteralization by some, is to establish “contexts in which the distinction between derived and 

direct stimulus function are more experientially evident” (Hayes et al., 1999, p. 150). 

Experiential exercises are often used to facilitate this process, as the “language trap” is difficult 

to disengage using only language. An example of such as exercise would be to have a patient 

walk across the room while saying, “I can’t walk.” This highlights the fact that even though we 

may tell ourselves certain things it does not make it “True.” Work on cognitive defusion is useful 

to help a patient come in contact with direct contingencies rather than following rules.  

 

Contact with the Present Moment 

Contact with the present moment is a chance for a person to be in the moment, which can 

increase contact with natural contingencies rather than verbal rules. It consists of ongoing, 

nonjudgmental contact with psychological and environmental events as they occur. This work is 

done in the service of engaging in more flexible behavior that allows one to live consistently 

with one’s values (Hayes et al., 2006). Being present is another process of therapy that takes 

daily effort. This process involves a space in which cognitive defusion may occur and may 

require acceptance of what appears, in terms of thoughts, feelings, and memories, for an 

individual to be able to stay in the moment. Therapists often encourage a differentiation of the 

different “selves” in this process.  

 

Self as Context 

Self as context is a perspective that promotes awareness of experience from a stance that 

fosters acceptance and defusion (Hayes et al., 2006). This perspective is something that people 

learn as they develop, to contrast personal experience versus experience of others (McHugh, 



 

39 

Barnes-Holmes, & Barnes-Holmes, 2004). Therapeutic work encourages clients to contrast this 

self to another, known as self as content. The self as content is what many may think of as 

forming their identity, one that consists of all the details of events that have occurred in one’s 

past. Self as content is the cumulation of life experiences; it is bound by what has occurred. The 

self as context is boundless, merely a point of view. Therapists use mindfulness exercises to 

facilitate awareness of this self. In addition to gaining awareness of self, it is also useful to 

become aware of a valued direction in life. 

 

Values 

Values provide chosen qualities that make life feel vital/meaningful for patients. ACT 

therapists often talk of “valuing” to describe the act as a behavior rather than an object. 

Therapists help patients to distinguish chosen life directions from choices made in response to 

environmental pressures (e.g., social compliance, verbal rules; Hayes et al., 2006).Valuing is 

work towards something, as a process, rather than a tangible outcome. It is in this motivational 

process that a person can establish what to work towards in life. Not all rule-governed behavior 

is harmful, and often it can be useful in bridging temporal gaps to reinforcers. Valuing functions 

as rule-governance leading towards positive behavior growth by establishing specific life goals, 

or obtainable events or objects, in the process of living a vital life.  

 

Committed Action 

Committed action is behavior change that is consistent with values, which may look more 

like traditional behavior therapy. Some ACT therapists refer to “valuing with your feet” as a way 

of behaving consistently with values rather than just making plans. Barriers are often 
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encountered when engaging in committed actions, which is when a therapist would help a patient 

through such barriers with the processes described above. It is important to keep in mind that 

each of the six core processes of ACT is interrelated. Work on one process rarely occurs purely 

or separately from the others. 

 

ACT Component Studies 

 Component studies of ACT support the use of acceptance and defusion procedures and 

the correspondence of the effects of such procedures to the ACT model (Hayes et al., 2006). 

Many component studies include a measure of willingness to experience a particular sensation 

such as pain or anxiety (e.g., Eifert & Heffner, 2003; Hayes, Bissett et al., 1999). Hayes, Bissett 

et al. (1999) compared the impact of acceptance versus control-based rationales on pain tolerance 

to cold pressor tasks. They hypothesized that the acceptance-based rationale would lend a greater 

pain tolerance in response to the cold pressor task, due to the direct focus of acceptance on 

behavior change. The second hypothesis was that the control-based rationale would have a 

greater effect on the evaluations of sensation, pain, and unpleasantness due to the direct focus on 

thoughts and feelings.  

 Three groups of participants were exposed to two trials of cold pressor tasks separated by 

an intervention, either acceptance-based, control-based, or an attention-based placebo. 

Participants were assessed before and after the intervention. Measures included self-reports of 

pain, unpleasantness, and sensation. There were also process measures to check on treatment 

quality, believability of reason giving, and participant evaluations of the value and usefulness of 

the rationales provided. Measures of believability of reason giving asks a person how much 

he/she believes that the reason given has caused a certain behavior or response to occur. 
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Believability was measured by giving the participants two scenarios and asking them to give 

reasons for the actions taken by the characters, as well as by rating the reasonability and 

believability of their answers. Participants were asked to evaluate the value and usefulness of the 

training after the intervention and after the second cold pressor task. Tolerance to pain was 

measured by length of time a participant could submerse his/her arm in the ice cold water. 

Participants were also given the Cognitive Somatic Anxiety Questionnaire (CSAQ; Schwartz, 

Davidson, & Goleman, 1978) and the State Trait Anxiety Inventory (STAI; Spielberger, 

Gorsuch, & Lushene, 1970).  

 Each of the interventions lasted 90 minutes and was scripted. The acceptance-based 

rationale emphasized four points: (1) it is often impossible to rid oneself of thoughts/feelings, (2) 

thoughts/feelings do not cause or justify behavior, (3) people may not always know why they do 

what they do but they can often know what works for them and what needs to be done, and (4) 

self identities are not comprised of thoughts/feelings. The control-based rationale discussed how 

to help modify and control pain through positive self talk, controlled breathing, positive imagery, 

and body focusing. The emphasis was placed on controlling thoughts and feelings. The attention 

placebo intervention asked the participant to focus on phenomenon of pain with education of 

types and components of pain from a behavioral perspective. It also reviewed the participant’s 

prior experience of pain and how he/she coped with the pain. The therapists delivered the 

interventions to groups of three to four participants at a time, following the scripted “rationales.” 

The interventions were audiotaped to review and ensure integrity of treatment.  

 Participants in the acceptance group rated the scenarios lowest on believability and those 

in the control group rated the scenarios as highest on believability. Hayes et al. concluded that 

this result confirmed the effectiveness of acceptance in manipulating the believability/reason 
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giving process. Pain tolerance varied significantly by group with the participants in the 

acceptance group keeping their arms in the water the longest while those in the placebo group 

kept them in the shortest amount of time (240 seconds, 184.6 seconds, and 127.3 seconds for the 

acceptance, control, and placebo groups, respectively; p = 0.05). There were no significant 

differences between subjective measures of pain, unpleasantness, or sensation between treatment 

conditions. The acceptance rationale that targeted the misperception of private events as the 

determinants of behavior had a greater effect on the overt forms of pain than the control rationale 

that targeted the form and frequency of the thoughts.  

 Eifert and Heffner (2003) compared acceptance versus control contexts on the avoidance 

of panic symptoms induced by carbon dioxide (CO2) inhalation. Some researchers have found 

that the attempt to control anxiety while undergoing stress exacerbates physiological arousal or 

increased tension during relaxation training (Wegner, 1994; Heide & Borkovec, 1983; 

respectively, cited in Eifert & Heffner, 2003). Eifert and Heffner (2003) hypothesized that 

emphasizing an acceptance context, rather than control context, would lead to lower avoidance 

levels and lower rates of subjective anxiety. They also hypothesized that the participants in the 

control context would demonstrate greater levels of avoidance and anxiety compared to those 

given no instruction.  

 There were three groups: acceptance context, control context, and no instruction context. 

Each participant was given the Anxiety Sensitivity Index (ASI; Reiss, Peterson, Gursky, & 

McNally, 1986), behavioral measures of latency (delay in initiating the next CO2 trial), Anxiety 

Control Questionnaire (ACQ; Rapee, Craske, Brown, & Barlow, 1996), Acceptance and Action 

Questionnaire (AAQ; Hayes et al., 2004), and Diagnostic Symptoms Questionnaire (DSQ; 

Rapee, Brown, Antony, & Barlow, 1992). Experimenters also recorded participants’ willingness 
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to return for a similar study, drop out rate, the strategy each participant reported to use during the 

CO2 task at a one month follow-up, the detail of recall at the one month follow-up, whether 

participants reported using the therapeutic strategy taught to them, how effective the strategy 

was, and how much participants’ enjoyed participating. Physiological measures of heart rate and 

skin conductance were also recorded during the administrations of ten percent CO2 enriched air. 

There were two trials of CO2 that each lasted ten minutes.  

 Participants first completed the ASI, ACQ, and AAQ. The instructions for acceptance, 

control, or no instructions were then delivered. The acceptance context consisted of the Chinese 

finger trap metaphor from Hayes et al., 1999, in which participants are taught that sometimes the 

very attempts made to escape a situation can be what keep a person in the situation. The control 

context consisted of instructions on diaphragmatic breathing to help gain control over the 

symptoms. In the no instructions condition, participants waited ten minutes (the same time it 

took to deliver the other two interventions) to control for time. The first CO2 intervention was 

then delivered, after which participants were then asked to rate the unpleasantness of the task and 

then click a button to begin the next trial. Before the next trial was delivered an experimenter 

entered and reviewed the intervention for five minutes. The last trial of CO2 was then 

administered, after which the participants again rated the unpleasantness and were asked to click 

for the next trial that was never delivered. The participants then completed the DSQ and exit 

questionnaire (i.e., participant use of strategies, enjoyment of participation, and willingness to 

return). Participants completed the experiment individually in 90-minute sessions.  

 The control group took significantly longer (mean latency <60 seconds) to click the 

button for the next trial to begin than the acceptance group (mean latency <20 seconds) on the 

third trial (p < 0.01). Participant dropout rates for each condition were 4 out of 20 for the control 
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group, 5 out of 20 for the no instruction group, and 0 out of 20 for the acceptance group. The 

participants in the acceptance group reported less intense cognitive symptoms and less fear than 

the control group (mean DSQ ratings of cognitive symptoms, <0.5 and <2, and fear, <1.5 and <4, 

respectively; p < 0.03), but did not report less intense physiological symptoms. The no 

instructions group was not significantly different on intensity of cognitive, physiological, or 

experienced fear symptoms than the acceptance or control groups. The report of catastrophic 

thoughts were positively correlated with drop out rates (r = 0.43, p < 0.01) and negatively 

correlated with willingness to return (r = -0.50, p <0.01). The acceptance group reported fewer 

catastrophic thoughts than the control (p < 0.003) and no instruction group (p < 0.03). 

Specifically, none of the acceptance group endorsed “I am going to lose control” whereas 42% of 

the control group and 28% of the no instruction group endorsed this item. None of the 

acceptance group endorsed “I need help” whereas 32% of the control group and 33% of the no 

instruction group endorsed this item. More acceptance group participants agreed to return for a 

similar study than participants did from the control or no instructions group (95%, 65%, and 

75%, respectively; p < 0.02). Eifert and Heffner concluded that the attempts to control 

physiological and cognitive responses during the stressful task might have exacerbated the 

anxiety and distress reported by those participants. There were no differences in physiological 

measures or self-reported intensity of physiological symptoms to suggest differences in amounts 

of CO2 inhaled between groups due to the breathing techniques instructed in the control group. 

There were no post-experimental differences on the perceived helpfulness of the two strategies.  

 Masuda, Hayes, Sackett, and Twohig (2004) compared a cognitive defusion technique to 

a thought control technique on emotive reactions to self-relevant negative thoughts. The 

experimental question was whether the defusion technique was psychologically active in that it 
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decreases believability and emotional impact of difficult thoughts or not. An alternating 

treatment design was used in which participants were exposed to one of two interventions for 

each negative thought. Participants were asked to generate two self-relevant negative thoughts 

and then to summarize those thoughts into one word each. They then rated the discomfort and 

believability of each thought before and after intervention procedures. One of the two statements 

was randomly assigned to each condition being compared. Interventions were delivered in a 

quasi-random order so that there were no more than two consecutive trials of the same treatment, 

with each treatment delivered three times each. In the first study, the defusion technique was 

compared to a distraction task that had no accompanying rationale. In the second study, the 

defusion technique was compared to a thought control technique accompanied by a rationale. 

The defusion condition was a five-minute intervention that utilized the “milk exercise” from 

Titchener (1916; cited in Hayes et al., 1999) along with a rationale that pointed out the benefits 

and pitfalls of language (i.e., that people can become “fused” with particular thoughts or ideas). 

Participants practiced the milk exercise (repeating the word “milk” over and over again) for 30 

seconds. An explanation was then provided that negative thoughts are words, just as milk is a 

word and even just sounds put together, and though the literal meaning is negative, the word 

itself can be experienced without experiencing harm. The participant is then asked to repeat 

aloud the negative self-thought for 30 seconds. The distraction condition was a five-minute 

intervention during which participants read an article on Japan for five minutes, and continued to 

read the article for 30 seconds. The thought control condition was an intervention in which 

participants were given the rationale that human cognition is the cause of human action and that 

human suffering derives from negative thoughts. The emphasis was to change thoughts to more 

positive forms, distract from negative thoughts, confront negative thoughts, or suppress negative 
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thoughts. Techniques such as positive self-talk, positive imagery, and diaphragmatic breathing 

were explained to the participants, in addition to giving participants 30 seconds of breathing 

practice. Participants were then instructed to use any of the strategies discussed to avoid thinking 

of the negative thought assigned to that treatment. The thought control condition was not 

intended to serve as an approximation of another type of therapy but to control for gross demand 

characteristics.  

 The rating scores for discomfort and believability of the negative self-referential thoughts 

were lower following the defusion condition than the distraction condition in the first experiment 

(no exact values available, refer to article for graph of data). The rating scores for discomfort and 

believability of the negative thoughts were lower following the defusion condition than for the 

thought control condition in the second experiment (no exact values available, refer to article for 

graph of data). Masuda et al. (2004) replicated this experiment two with naïve participants but 

excluded the practice of the strategies with the negative thoughts in each condition. They found 

that the thought control condition significantly reduced the believability of negative thoughts, but 

the defusion condition did not. Mean ratings for discomfort were 68.4 and 65.5 for the defusion 

condition, t(12) =  0.50, p = 0.63, and 63.1 and 60.7 for the thought control condition, t(9) = 

0.41, p = 0:69. The mean ratings of believability at pre- and post-rationale were 57.8 and 50.6 for 

the defusion condition, t(12) = 1.31, p = 0.21, and 54.7 and 41.4 for the thought control 

condition, t(9) = 3.00, p = 0.02. They concluded that the defusion condition requires more than 

rationale and that the condition’s results in the previous studies were not due to gross demand 

characteristics.  
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ACT Concepts in Medical Settings 

 Research has supported that ACT is at least as good as traditional CBT in many clinical 

populations and that it has a distinct process of action from CBT (Hayes et al., 2006). The use of 

ACT with medical health issues has some empirical support for such topics as pain (e.g., Dahl, 

Wilson, Luciano, & Hayes, 2005; Dahl, Wilson, & Nilsson, 2004; McCracken, 1998), diabetes 

(e.g., Gregg, Callaghan, Hayes, & Glenn-Lawson, 2007), epilepsy (e.g., Dahl & Lundgren, 2005; 

Lundgren, Dahl, & Hayes, 2008), smoking cessation (e.g., Gifford et al., 2004), cancer (e.g., 

Branstetter, Wilson, Hildebrandt, & Mutch, 2004) and quality of life issues (e.g., Butler & 

Ciarrochi, 2007). The goal of ACT in terms of health care is to help patients implement value-

consistent behaviors in the presence of difficult private experiences that may be due to medical 

discomfort, chronic medical conditions, or elevated health risks (Robinson et al., 2004). An ACT 

therapist seeks to help patients accept psychological responses (e.g., thoughts, feelings, 

memories, evaluations) that accompany physical symptoms and shift focus to positive health 

behaviors (Robinson et al., 2004). 

 As in treatment with other populations, ACT therapists in medical settings work on 

fusion and experiential avoidance. Treatment explores how patients engage in behaviors as an 

attempt at self-management of their disease. Some researchers have examined the role of 

emotional suppression and cognitive processing in psychological distress of cancer patients (e.g., 

Devine, Parker, Fouladi, & Cohen, 2003; Owen et al., 2006). Owen et al. (2006) expected that 

greater emotional expression would be associated with better psychological adjustment, but the 

use of suppression as a coping method would alter the degree of association between expression 

and adjustment. They also expected greater efforts to process the cancer experience cognitively 

would be associated with better overall adjustment. They found that greater suppression lead to 
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more distress. An unexpected finding was that greater cognitive processing attempts were 

correlated with greater distress as well, especially for those higher in emotional suppression. In 

terms of ACT, these findings could be understood as those individuals who rely more on 

experiential avoidance (emotional suppression) and struggle with reason giving (cognitive 

processing) are left with greater levels of distress.  

 Devine et al. (2003) looked at use of avoidance in cancer patients, but they also examined 

the role of a social context. They collected self-report measures from 29 metastatic renal cell 

carcinoma patients and 24 metastatic melanoma patients on social support, intrusive thoughts, 

avoidance behavior, and adjustment in terms of psychological distress and physical and mental 

health aspects of quality of life. Social support was measured by the Interpersonal Support 

Evaluation List (ISEL; Cohen et al., 1985), which is a 40-item assessment of an individual’s 

perceptions of social support availability. Intrusive thoughts and avoidance behaviors were 

measured with the Impact of Event Scale (IES; Horowitz et al., 1979), which is a 15 item in 

which the patients rated the frequency of intrusive thoughts and avoidance in relation to their 

cancer. Higher scores indicated more intrusive thoughts and avoidance behaviors. Psychological 

distress was measured with the Brief Symptom Inventory (BSI; Derogatis & Melisaratos, 1983), 

which is a 53-item assessment that gives a global overall distress score and subscales of 

depression, somatization, anxiety, phobic anxiety, hostility, obsessive-compulsive behavior, 

interpersonal sensitivity, paranoid ideation, and psychoticism. Higher scores indicate higher 

levels of psychological distress. Mental health and physical functioning aspects of quality of life 

were measured with the medical outcomes study 36 item short form survey (SF-36; Ware et al., 

1993, 1994a). This measure assesses physical functioning, physical impediments to role 

functioning, bodily pain, general health perceptions, vitality (fatigue/energy), social functioning, 
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emotional impediments to role functioning, and mental health. Results are divided into a physical 

component summary (PCS) and a mental component summary (MCS), with higher scores 

indicating better quality of life.  

They found that social support influenced adjustment through its impact on intrusive 

thoughts and avoidance (ISEL means = 23.5 at time 1; BSI-GSI means = .39, .37, and .34 at T1, 

T2, and T3, respectively; MCS means = 53, 53.2, and 52.9 at T1, T2, and T3, respectively; and 

IES means = 19.8, 17.3, 18.2 at T1, T2, and T3, respectively). T2 scores for intrusive thoughts 

and avoidance (i.e., IES) were significantly associated with T1 ISEL self-esteem scores (b = -

0.165, S.E., = 0.03, B = -0.613, p < 0.001), with T3 BSI-GSI scores (b = 0.014, S.E. = 0.003, B = 

0.561, p < 0.001) and T3 MCS scores (b = -0.297, S.E. = 0.078, B = -0.489, p < 0.001). The 

authors noted when the T2 IES scores were entered into the model that the associations between 

ISEL-self-esteem scores and BSI-GSI scores, as well as the ISEL-self-esteem scores and MSC 

scores, were no longer significant (p = 0.15 and 0.62, respectively). The authors suggested that 

social support might provide an outlet that allows individuals not only to express what they are 

going through but also to process the experience, discouraging avoidance in the process. There 

was a moderating effect of social support in which there was an association between intrusive 

thoughts/avoidance and adjustment/quality of life in those who reported lower levels of social 

support, but not for those higher in levels of social support. The significant interaction between 

T1 IES and ISEL-self-esteem scores in predicting T3 adjustment was present for both the BSI-

GSI and MCS scores (BSI-GSI: b = -1.31, S.E. = 0.001, B =1.65, p < 0.05; MCS: b = 1.37, S.E. 

= 0.022, B = 4.62, p < 0.05). A good social support system may socially reinforce a more 

accepting approach to cancer, while the lack of a good social support system may provide an 
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environment in which avoidance tactics prevail. One limitation to this interpretation was that 

social support was looked at in terms of a self-esteem scale in a social support survey.  

 

ACT and Cancer 

 Few studies with cancer populations have been conducted from an ACT perspective, and 

even fewer are published. Branstetter et al. (2004) compared an ACT treatment to traditional 

CBT (i.e., cognitive restructuring plus relaxation) in two groups of 60 cancer patients per group. 

Patients had 12 sessions each during clinic visits. Participants were recruited based on cancer 

diagnosis, not on complaints of clinical symptoms. Measures of depression (Beck Depression 

Inventory, BDI; Beck, Steer, & Brown, 1996) anxiety (Beck Anxiety Inventory, BAI; Beck & 

Steer, 1990) and general distress (Profile of Mood States, POMS; McNair, Lorr, & Droppelman, 

1981) were administered. Those participants in the ACT group experienced greater 

improvements in levels of anxiety [F(3, 34)=7.325, p=.001] and distress [F(3,29)=3.722, 

p=.022]. They also found that participants in the ACT group engaged in less experiential 

avoidance throughout the study, whereas the participants in the CBT group engaged in more 

experiential avoidance [F(3,34)=30.50, p=.000]. Despite the use of avoidance, the CBT group 

did not experience improvement in psychological adjustment. Participants who demonstrated 

better adjustment (in terms of anxiety, depression, and distress) engaged in less experiential 

avoidance.  

 

Current Study 

 Research has shown that stimulus class membership is difficult to alter or disrupt, 

therefore we need to find some way to intervene to allow for more behavioral flexibility. The 
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ACT approach is to change the function of the stimuli or to find a way to loosen the connections 

(defusion) so that more behavioral options become available. The current study set out to learn 

more about the effect of an analogue intervention, either acceptance-based or control-based, on 

stimulus class composition. The purpose of this study was not to directly change stimulus class 

composition, but to examine if there were changes in class composition as a result of the 

intervention. 

 Prior research has usually utilized words from lists that may have no emotional valence 

for the individual or even an opposite emotional valence than expected as in the Barnes-Holmes 

et al. (2000) experiment. Masuda et al. (2004) had participants come up with personally relevant 

words to gauge changes in emotional responses to pre- and post-intervention. In this study, 

cancer patients and students at risk for cancer who volunteered to participate provided their own 

words to increase the probability that the words used hold a significant meaning to each of them. 

Participants were trained conditional discriminations and tested for the emergence of three 4-

member classes in a matching-to-sample task (MTS). The first class of stimuli consisted of a 

health-relevant word, the second class included a treatment-related word, and the third class 

included a neutral word. In testing, participants were exposed to a novel set of stimuli that 

contained value-consistent and inconsistent words to assess whether participants assigned a 

positive or negative evaluation to a particular class. The other stimuli consisted of nonsense 

symbols to avoid the difficulty of having to match words selected by participants in number of 

letters, frequency of usage, and related controls at that moment. One of three brief therapeutic 

rationales was delivered to participants after the completion of derived relations testing: an 

acceptance-based rationale, control-based rationale, or no rationale. The first two groups were 

provided a rationale of acceptance or control, as well as an exercise to reflect the therapeutic 
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rationale’s basis. The no intervention group participated in a task to control for the amount of 

time that the other groups spend in the interventions. Participants then repeated the matching-to-

sample task and ratings.   

 

Hypotheses 

 How will the emotional salience of a health-relevant class affect class formation in 

comparison to the other classes? How will the protocol provided affect equivalence performance 

in a re-exposure to derived relations testing? To examine these empirical questions the following 

hypothesis was tested: 

1. Differences in class performance in the first MTS task 

a. It was expected that participants would form the neutral class easier than the other 

two classes  

i. Participants would make fewer errors in the neutral class.  

ii. Participants would have shorter latencies in the neutral class.  

b. It was also expected that participants would have a more accurate performance on 

tests of derived relations in the neutral class than the other classes.  

2. Differences in class performance in the second MTS task 

a. Participants in the acceptance-based group were expected to have more even 

performances across classes in the second exposure to the MTS task  

i. Participants would exhibit improved performances in the health-condition 

class and the treatment-related class in terms of higher accuracies than in the 

first MTS task. 

ii. Participants would make fewer errors than in the first MTS task. 
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iii. Participants would have shorter latencies than in the first MTS task.  

b. The acceptance-based and control-based groups were expected to have higher 

performance gains than the group that did not receive an intervention would gain 

from practice effects alone.  

i. The acceptance-based group was expected to have higher accuracies than the 

control-based and no-rationale groups. 

ii. The acceptance-based group was expected to have fewer errors than the 

control-based and no-rationale groups. 

3. Differences in stimuli ratings 

a. The second stimuli ratings for class one and two (i.e., the health-condition and 

treatment-related classes) were expected to be significantly higher from the first 

stimuli ratings due to a transfer of function across class members.  

i. The health-condition and treatment-related nonsense symbol class members 

were expected to have higher ratings in need to avoid. 

ii. The health-condition and treatment-related nonsense symbol class members 

were expected to have higher ratings in levels of discomfort. 

iii. The health-condition and treatment-related nonsense symbol class members 

were expected to have higher ratings in level of relation to current health 

experience. 

iv. The health-condition and treatment-related nonsense symbol class members 

were expected to have higher ratings in strength of emotional reactivity. 

b. The third stimuli ratings were expected to decrease from the second ratings and show 

an increase from the first stimuli ratings.  
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i. The responses from the first stimuli rating were expected to be lower than the 

third due the transfer of function seen in the third but not the first rating. 

ii.  The responses from the second stimuli rating were expected to be higher from 

the third due to a possible change in emotional reactivity to the stimuli 

following delivery of the different rationales 

1. The acceptance and control-based groups would exhibit significant 

decrease in ratings from the second to third ratings whereas the no-

rationale group will not. 

4. Differences in B-D relations 

a. The frequency of relational pairings made between the B1 (health-condition) or B2 

(treatment-related) stimuli and the values-inconsistent D stimulus in the first MTS 

task were expected to be greater than pairings with the B3 (neutral) stimulus. 

b. The frequency of relational pairings made between the B1 or B2 stimuli and the 

values-inconsistent D stimulus in the second MTS task was expected to decrease for 

the groups that receive the therapeutic rationales.  
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CHAPTER 2 

EXPERIMENT I 

Method 

Participants 

 Participants included 16 adult cancer patients from a southwestern Veteran’s hospital in 

the United States. Their ages ranged from 35 to 85 years of age with a mean of 60.5, consisting 

of one female and 15 male participants. Patients with metastasis to the brain or dementia were 

excluded due to possible confounds from memory alterations. Participants ranged in education 

levels from high school graduate/GED to a graduate degree, with most participants (n=10) 

having some college experience. They ranged in income levels from less than $25,000 per year 

to $75,000 - $100,000, with most participants in the <$25,000 range (n=10). The religious beliefs 

of the participants included agnostic, Christianity, Judaism, other, or none. Ethnic distribution 

included 11 participants who identified as White/Caucasian, three as Black/African American, 

one as Asian/Pacific Islander, and one as biracial. Most participants were married (n=8), with the 

next more common status as divorced (n=6), and one single and one widowed participant.  

Participants had cancer diagnoses that included colon (n = 3), prostate (n = 2), rectal (n = 

2), lymphoma (n = 2), breast (n = 1), lung (n = 1), nasopharangeal (n = 1), oral (n = 1), 

throat/tonsil (n = 1), and combined (2). Stages range from one to four, with most participants in 

stage four cancer (n = 6). Treatment types included chemotherapy as the most common, as well 

as radiation and surgery. Most treatments were combined (e.g., chemotherapy and radiation). 

Medication types included chemotherapy, sleep, antidepressants, steroids, pain, nausea, anxiety, 

and other. Time since diagnosis ranged from one month to 48 months, with most participants 

either one to two months post diagnosis (n = 4) or 10-12 months post diagnosis (n = 4). For 
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participants whom this is the second or more occurrences of being diagnosed with cancer, time 

since diagnosis refers to the time since their last diagnosis.    

 Patients participated in return for the possibility of winning a large prize from a prize 

bowl. The prize bowl contained 100 slips of paper with possible prizes to win (Sindelar, Elbel, & 

Petry, 2007). Fifty percent of the slips of paper said “Thank you for participating.” Of the other 

half, 44% will had a small prize worth up to ten dollars, 5% had a medium prize worth up to $20, 

and 1% had a large prize worth up to $100. Sindelar et al. (2007) found the prize bowl method an 

effective way to increase participation and decrease costs. 

 

Materials and Apparatus 

 Participants were seated at a desktop computer engaged in a computer task that was 

programmed in Visual Basic®. The computer program ran the task, as well as recorded the 

stimuli presented, and participants’ responses and reaction times. The dependant variables 

recorded by the computer program included number of trials to reach the accuracy criterion, 

reaction latencies in selecting a comparison stimulus, and stimulus selected (especially of interest 

when the novel set of stimuli were added in the testing portion of the MTS task).  

There were 12 stimuli: six nonsense symbols and six words selected by the participant. 

Participants also completed an information packet that consisted of a demographics 

questionnaire, stimuli ratings, a measure of experiential avoidance, a depression inventory, 

measure of trauma from cancer experience, and a measure of identity with cancer diagnosis.  

 

Demographics Questionnaire 

Demographic information included age, gender, marital status, ethnicity, religious 
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affiliation, medical diagnosis (including stage of cancer), elapsed time since receiving the 

diagnosis, current types of medication, current income range, and highest education level (see 

Appendix A). Age, income level, education level have been indicated as influencing variables in 

intrusiveness of cancer into valued activities, relationships, and quality of life (Devins et al., 

2006). Some have reported that demographic variables had more impact on adjustment and 

quality of life than disease characteristics (Parker, Baile, Moor, & Cohen, 2003).  

 

Stimuli Rating Form 

Participants rated words and symbols on four dimensions, using a 9-point Likert-like 

scale. Dimensions were: (1) the need to avoid the stimulus, (2) the level of discomfort 

experienced in reaction to the stimulus, (3) the level of relation to the health condition, and (4) 

the strength of emotional reactivity to the stimulus (see Appendix B). On the last three stimuli, 

the values consistent and inconsistent stimuli, participants were also asked how consistent the 

stimulus was with his/her values.  

 

Acceptance and Action Questionnaire II 

Experiential avoidance was measured by the Acceptance and Action Questionnaire II 

(AAQ-II; Bond et al., in review). The AAQ-II is a ten-item questionnaire that assesses the need 

for control over private events, avoidance of private events, and the ability to act during those 

private events, otherwise thought of as psychological flexibility. Individuals are asked to rate the 

truth of each statement on a 7-point Likert-like scale, from never true to always true, as it applies 

to that person. Scores on several items are reversed. The AAQ-II measures 

acceptance/experiential avoidance, or behavioral flexibility, on a continuum with higher scores 
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indicating greater flexibility. The reported mean alpha coefficient was .83, acquired from the 

total of seven subsamples including university students, community samples, and people seeking 

treatment for substance abuse (Bond et al., in review). The AAQ-II measures unique processes 

on thought control/suppression or dissociative experiences. It does not correlate with social 

desirability measures. Test-retest reliability was 0.80 in three months and 0.78 in one year. The 

AAQ-II was intended to serve as a research tool on experiential avoidance as a theoretical 

construct. Current purposes of inclusion of this measure are to assess for differences in levels of 

avoidance between participants. The internal consistency reliability for the Veteran population 

was 0.79.  

 

Beck Depression Inventory-2 

Depressive symptoms were measured by the Beck Depression Inventory 2 (BDI-2; Beck, 

Steer, & Brown, 1996). The BDI-2 instructs the participant to respond to 21 questions about 

mood by selecting a statement that describes how he/she has felt in the past two weeks.  

Individuals are asked to respond based on a 4-point scale, from zero (meaning the symptoms is 

not present) to three (the symptom is severe). The coeffiecient alpha estimates of reliability in a 

nonclinical sample was 0.93, with a test-retest reliability within one week of 0.93 (Beck, Steer, & 

Brown, 1961). The internal consistency reliability for the Veteran population was 0.75. 

 

Brief COPE 

Coping was measured by the Brief COPE (Carver, 1997) questionnaire, which asks the 

patient to rate what behaviors he/she has done to help cope with a cancer diagnosis, from 1 (“I 

haven’t been doing this at all”) to 4 (“I’ve been doing this a lot”). It is a 28-item questionnaire 
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that assesses 14 different coping mechanisms including: active coping, planning, positive 

reframing, acceptance, humor, religion, using emotional support, using instrumental support, 

self-distraction, denial, venting, substance use, behavioral disengagement, and self-blame. Alpha 

reliabilities that were averaged across three administrations for each mechanism or subscale 

ranged from 0.50 (Venting) to 0.90 (Substance Use), with an average of 0.68. The majority of 

the scales had an alpha value over 0.60 except for venting (α = 0.50), denial (α = 0.54), and 

acceptance (α = 0.57). Scores were normed on survivors of Hurricane Andrew and was intended 

to measure coping in naturally occurring settings. In the current Veteran population, the internal 

consistency reliability was 0.69, with an inter-item correlation of 0.53, for the self-distraction 

subscale. The active coping subscale had an alpha of 0.63 with an inter-item correlation of 0.47. 

The denial subscale had an alpha of 1.00, with an inter-item correlation of 1. The substance use 

scale had an alpha of 0.96, with an inter-item correlation of 0.92. The use of emotional support 

scale had an alphs of 0.87 and an inter-item correlation of 0.77. The use of instrumental support 

scale had an alpha of 0.49 and an inter-item correlatin of 0.32. The behavioral disengagement 

scale did not meet reliability model assumptions. The venting scale had an alpha of 0.43 and an 

inter-item correlation of 0.28. The positive reframing scale had an alpha of 0.78 and an inter-item 

correlation of 0.65. The planning scale had an alpha of 0.88 and an inter-item correlation of 0.81. 

The humor scale had an alpha of 0.59 and an inter-item correlation of 0.42. The acceptance scale 

had an alpha of 0.83 and an inter-item correlation of 0.71. The religion scale had an alpha of 0.98 

and an inter-item correlation of 0.95. The self-blame scale had an alpha of .79 and an inter-item 

correlation of 0.68.  

  



 

60 

Manipulation Checks  

As a manipulation check, participants were required to answer questions about the 

rationales, to ensure comprehension as well as ask for participant’s perception of value and 

usefulness of the rationales in terms of the analogue. Participants received an open-ended 

question to ascertain the participant’s understanding of the rationale delivered. A second 

question asked if they utilized the information they learned in the rationale and to describe how 

so. Participants also received two more questions: one on the usefulness of the rationale material 

and another on how valuable the rationale was during the re-exposure of the MTS task. 

Participants gave a rating for the last two questions on a zero to nine scale (e.g., 0 = not at all 

useful, 9 = extremely useful; see Appendix C).  

 

Procedure 

 Participants first filled out the demographic, experiential avoidance, coping, and 

depression questionnaires. Individual participants produced stimuli used in the computer task 

(described below). They then were asked to rate the stimuli on the dimensions mentioned above. 

Participants started the computer task portion of the experiment immediately after rating the 

stimuli. Participants were trained conditional discriminations via a matching-to-sample (MTS) 

procedure in a linear paradigm. This MTS task is described in more detail below. Once the 

participants reached an accuracy criterion, they were then tested for the emergence of derived 

relations in the same MTS procedure. The participants were asked to rate the stimuli once again 

to check for transfer of stimulus function across stimulus classes. Participants were assigned 

randomly into one of three condition groups. Then all participants in the three groups received a 

15-minute rationale/task.  
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Figure 4. Procedural layout of experiment. 
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Group 1 received an acceptance-based rationale, Group 2 received a control-based rationale, and 

Group 3, the control group, received a distractor task (described below). After the rationale/task, 

all participants then repeated the MTS training and testing. Once finished with the computer task, 

the participants then rated the stimuli one final time and completed the manipulation check (see 

Figure 4). The duration of participation took from two to three hours and was completed in one 

session. 

  

Stimuli Selection (B and D) 

While some of the stimuli consisted of nonsense symbols (i.e., stimuli sets A and C), the 

other stimuli consisted of words generated by the participants. For the B stimuli set, participants 

were asked to describe a health-condition related concern that they find uncomfortable to have. 

They were then asked to summarize that concern into one word. This health-condition word 

served as B1. Participants were also asked to describe a treatment-related concern they may 

have. They were asked to summarize the concern into one word. This treatment-related word 

served as B2. For the last word in the B set, participants were presented with a list of color 

names. Participants were asked to rate the colors on likeability/dislikeability. The color name 

with the least emotional reactivity (neither liked nor disliked) was used as the neutral word for 

B3 (see Appendix D).  

 For the D stimuli set, participants were asked to think of three values-relevant words or 

behaviors. One word was value-inconsistent, and the other two were value-consistent. Value-

consistent refers to a word that represents a chosen life direction that makes life important and 

meaningful. Value-inconsistent refers to a word that represents a life direction that an individual 

thinks takes him/her away from the direction they desire to go towards. Both value-consistent 
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and value-inconsistent words may commonly be described in terms of behaviors and participants 

were asked to select a behavior word. This stimuli set served as the novel stimuli introduced in 

the testing described below. The Handbook of Sematic Word Norms (Toglia & Battig, 1978) was 

referred to in attempt to compare relative ratings of words generated by participants in terms of 

domains such as familiarity, pleasantness, and meaningfulness. As many of the words generated 

by the participants were not included in the word norm list this procedure was ceased. Words 

generated by the participant were favored rather than words from the list norm to allow for a 

greater personal relevance. 

 

Conditional Discrimination Training (MTS Task) 

After participants completed the questionnaires and stimulus ratings, they were 

introduced to the computer MTS task. Three classes (designated 1, 2, and 3) with three members 

each (designated A, B, and C) were trained. Participants were never exposed to the alpha-

numeric representations of each stimulus. When first introduced to the computer task, written 

instructions on the computer screen informed the participant: “Thank you for volunteering to 

participate! The following task will require you to make a response with the mouse. It is your job 

to learn which picture or word goes with the other.” Participants were first presented sample 

trials to introduce the person to the task. Instructions were provided as follows: "Instructions will 

be written out for you throughout the computer task. To respond please use the mouse. First click 

on the picture or word in the center of the screen. This will bring up 3 more pictures or words. 

Then click one of the three pictures or words at the bottom. If you are correct, the word 'correct' 

will appear. Click the word 'correct' to continue. If you are incorrect you will be given another 

set of words/pictures to choose from. Click the 'Begin' button to begin when you are ready." 
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When a correct response is made, the sample and comparisons were replaced with the word 

“Correct” at the center of the screen and a chime played. An incorrect response did not receive 

feedback. After an incorrect response, or the participant responded to the feedback stimulus, a 

variable intertrial interval of 0.5 – 1.5 seconds begins. A new sample stimulus then followed. 

Presentation of sample and comparison stimuli were quasi-randomized so that no sample was 

presented more than twice in a row, and no correct comparison appeared in the same location 

more than thrice in a row per block. The sample trials included basic geometric shapes (i.e., 

square, circle, triangle as samples, heart, lightning bolt, and hexagon as comparisons). This 

practice phase required 6 out of 6 trials correct to move on to the next phase when the training 

for the task of interest started.  

 

A – B Trials 

At the start of this phase participants were provided with the following instructions, 

"Good! Now you know how to respond. Please continue to respond by using the mouse. You 

will receive feedback to inform you how best to respond. Click on the word/picture in the center 

of the screen to bring up some selections. Then click on one of the three words/pictures along the 

bottom of the screen." The A stimuli set was first to be presented, one at a time, in the center of 

the screen as a sample stimulus. The three B stimuli were presented at the bottom left, center, 

and right of the screen as comparisons. The A stimuli set consisted of nonsense symbols (see 

Figure 4). The B stimuli set were the words selected by the participants at the beginning of the 

experiment, as described above. Participants were trained via feedback experimenter designated 

relations (i.e., select B1 when given A1). Stimuli were presented in blocks of 12 trials each. To 
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move on to the next trial type, participants were required to obtain 12 consecutive correct 

responses.  

 

B – C Trials 

Once participants meet the accuracy criterion they were then presented with the B stimuli 

set as the samples and the C stimuli as the comparisons, with no additional instructions provided. 

The C stimuli set consisted of nonsense symbols (see Figure 5). Training blocks again consisted 

of 12 trials each with the criterion of 12 consecutive correct responses to move to the next trial 

type.  

A Stimuli Set    

  A1  A2  A3 

 

C Stimuli Set    

  C1  C2  C3 

Figure 5. Illustrations of nonsense stimuli Set A and Set C. 
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Mixed Trials 

After meeting the accuracy criterion participants then received instructions: “Great job! 

Now you will receive feedback only some of the time. This means when you get a right answer 

this time it will not tell you and skip to the next trial. It does not mean that answer is no longer 

correct. Every once in a while you get another correct answer and it does tell you. Please 

continue to make your responses as you have been.” Participants were then presented with mixed 

trials of A stimuli as samples and B as comparisons as well as B stimuli as samples and C as 

comparisons. These mixed trial blocks consisted of 12 trials each. Feedback for correct responses 

was delivered randomly on 1/3 of the trials. Participants were required to make 12 consecutive 

correct responses to pass. Once they passed this block, derived relation testing began. If the 

experimenter observed that the participant was having a difficult time in this phase, they were 

given the opportunity to return to the first phase so as to return to receiving continuous 

reinforcement.  

 

Derived Relations Testing 

The testing trials used the same MTS format used in the training trials. Symmetry, 

transitivity, equivalence, and original relations were presented in the testing trials. A novel 

stimuli set (D stimuli set) was introduced during the testing as well to test B-D relations. This 

stimulus set was a mix of value-consistent and value-inconsistent words. This served as an 

additional measure of how participants evaluated the emotional valence of classes or particular 

class members. Participants were instructed to “Please continue to respond as you have been. In 

this part of the experiment you will no longer receive feedback, but there is still a correct 

response.” Participants did not receive feedback in testing trials. A participant was  allowed to 
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repeat the testing block six times before he/she was forced to move on to the next task. 

Otherwise, if the participant acquired an accuracy of 17 of 21 trials correct responding in one 

block (approximately 80%) he/she moved on to the next part.   

 

Stimuli Ratings 

After completing the MTS task, participants were asked to rate the stimuli again on the 9-

point scales. This measured whether there had been some transfer of function to other class 

members. Transfer of function was demonstrated if the ratings of the nonsense symbols have 

changed to resemble ratings given to the meaningful words in the same class. 

 

Brief Analog Treatment 

Participants then received one of three conditions delivered as a pre-recorded message. 

One group received a brief acceptance-based rationale that emphasized “self as context”. 

Another group received a control-based rationale that emphasized controlling one’s thoughts and 

emotions. The last group was an experimental control in which participants engaged in a 

distractor task to control for time and practice effects. Participants were assigned randomly to 

one of the three condition groups by the computer program. Each condition followed a 15-

minute script that explained the rationale to the approach, along with an experiential exercise. 

While the rationale and scripts were designed specifically for this study, similar procedures had 

been used before (Masuda et al., 2004; Eifert & Heffner, 2003; Hayes et al., 1999). The 

experimental control, or no-rationale, group listened to an article on the history of baseball 

(“Baseball,” 2009) for a 15-minute period. 
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Acceptance-Based Condition 

The participants in the acceptance-based rationale group listened to a 10-minute script 

delivered by a pre-recorded message that contained four main points (see Appendix E). The first 

point was that thoughts and feelings are often impossible to get rid of, and difficulty in ridding 

oneself of such thoughts/feelings increases the more one tries. The second point was that 

thoughts and feelings are not causes of behavior, which is against popular belief. The third point 

was that one’s thoughts and feelings do not define a person. The fourth point was that, though 

features or aspects of a person may go through many changes, the self is not defeated or lost. The 

recorded message then led participants in a five-minute experiential exercise referred to as the 

“Observer exercise” (Hayes et al., 1999).  

 The “Observer exercise” (Hayes et al., 1999) is an experiential exercise used by ACT 

therapists to increase awareness of self-as-context. It is an imagery exercise in which an 

individual is guided to look at thoughts, feelings, and experience of the present moment. As the 

individual is directed to notice thoughts, feelings, and sensations, the focus is then directed to the 

part of the individual that is taking notice of this experience called the “observer you.” The 

therapist asks the individual to think of events throughout the lifespan and encourages the person 

to notice the continuity of self that was present and aware for each of those events. Attention 

focuses on the different states of the body continually changing throughout life, the different 

roles the person has had, the range of emotions that the person has had, and the many thoughts 

the person has had. The therapist asks the individual to notice that the “you” is always there 

observing these events, but that the “you” is not made up of these events. The “you” is the 

context in which all these events happen, rather than the content of the events. It is also pointed 
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out that the struggles the individual has are more experiences, not the self. It is possible for all 

this content to be present, but unnecessary to invest so much in the content as a measure of life. 

   

Control-Based Condition 

The control-based rationale group listened to a ten-minute script delivered by a pre-

recorded message that contained four main points (see Appendix F). The first point stated that 

the mind has the ability to focus on what it chooses to, and there are several techniques to 

changing the mind’s focus. The second point was that the mind can choose both to tense the 

body and to relax the body. The third point was that, with practice, a person can learn to have 

more control over one’s mind. The fourth point was that the body and mind work together, so 

learning to control one can bring control over the other. The recorded message then led the 

participant on a five-minute positive imagery exercise accompanied by a relaxation breathing 

exercise. 

 The positive imagery exercise is a technique that is often used in teaching relaxation. 

Participants were instructed to take deep, slow breaths that fill the abdomen slowly with air 

followed by an exhalation that allowed the individual to release both the air and tension held in 

the muscles. Participants were asked to think of a place that they find comforting to stay in for a 

short while. The location was somewhere they chose, real or imaginary, which also meant they 

could decide what elements to include (e.g., to be by the ocean or in the woods but without the 

bugs that are sometimes present). They were encouraged to visualize the location they had 

chosen in as much detail as possible by thinking of objects and colors that surrounded them. The 

participants were asked to notice what it felt like to be in that location in terms of temperature 

and interaction with objects (e.g., a warm, soft breeze across the skin and beach sand between the 
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toes). Then they were asked to notice any smells that were present that are associated with that 

place. Although it is difficult in some situations, the participants were directed to notice whether 

there is a taste associated with the location (e.g., the salt in the sea air). Participants were also 

encouraged to notice the sounds present in the area. The more each of the five senses were 

involved the more beneficial the visit to the chosen location was assumed to be for the 

participant.  

 

No-Rationale Condition 

The no-rationale group listened to a recording of the experiementer reading aloud a 

fifteen-minute article (see Appendix G). This permitted the same amount of time spent on 

another task as experienced by the first two groups, but without the assumed therapeutic benefit. 

The article was the history of baseball (”Baseball,” 2009) that discussed the geographical origins 

of the game, important persons involved, rules of the game, and development of teams, leagues, 

and aspects of the game. 

 

Re-Exposure to MTS Task 

Following the analog treatment, the participants were again exposed to the MTS testing 

and training that they went through in the first exposure to this task. This MTS task followed the 

same conditions as in first. Once a participant completed the testing section, he/she was then 

asked to rate the stimuli for a final time. Ratings were again on a 9-point scale on each of the 

variables previously mentioned. Participants also completed the manipulation check questions.  
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Results 

Preliminary Analyses 

 In the patient population, two participants did not meet the accuracy criterion in the first 

MTS task and had to be dismissed. The first was dismissed after only obtaining 34% correct after 

269 trials in the first phase (i.e., A-B trials), and the second after obtaining 56% correct in 240 

trials in the third phase (i.e., mixed trials). Another two participants decided to withdraw from 

participation after exposure to the first MTS task. One participant was withdrawn by the 

experimenter as the individual was in aftercare treatment, and did not meet the active cancer 

criterion. For those participants who completed the study, descriptive statistics of their 

performances on the AAQ2, the BDI-II, and the Brief COPE are provided in Table 1.  

Table 1  

Descriptive Statistics for Questionnaires 

Questionnaire Mean Min Max Std. Dev. 
AAQ2 58.18 49.00 68.00 6.23 
BDI-II 7.91 0.00 19.00 5.59 
Brief COPE     

Self-distraction 5.09 2.00 8.00 1.92 
Active Coping 5.00 2.00 8.00 1.95 
Denial 2.00 2.00 2.00 0.00 
Substance Use 3.00 2.00 6.00 1.34 
Use of Emotional Support 5.55 2.00 8.00 1.86 
Use of Instrumental Support 4.18 2.00 7.00 1.54 
Behavioral Disengagement 2.36 2.00 4.00 0.67 
Venting 3.55 2.00 7.00 1.51 
Positive Reframing 4.64 2.00 8.00 2.01 
Planning 4.64 2.00 8.00 2.20 
Humor 3.36 2.00 8.00 1.86 
Acceptance 6.27 2.00 8.00 2.15 
Religion 4.82 2.00 8.00 2.48 
Self-blame 2.55 2.00 5.00 1.04 
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As the Veteran population was so small, it was not possible to calculate statistical 

differences between categorical variables of those who completed the study from those who 

withdrew, even after collapsing variables into larger groups. This was also the case in examining 

differences between participants in each condition. As such, a table of demographic information 

is provided (see Table 2.) Visual inspection of the data reveals that many of the participants who 

completed the study tended to be in later stages of cancer (3-4) or in an unknown stage, while 

participants who withdrew were in lower stages of cancer (1-2). Visual inspection also reveals 

that more participants in Condition 2 appeared to be in combined treatments than the participants 

in the other conditions or those who withdrew. Due to the small sample size, violations of 

normality assumptions, and uneven sample sizes, a Mann-Whitney U was used to test for 

differences between participants who completed the study and those who withdrew in age, time 

since diagnosis, and acceptance, coping, and depression scores. Assumptions of random samples 

and independent observations were met for the Mann-Whitney U test, which converts continuous 

variables to ranks and compares medians so as to limit the influence of distribution. There were 

no significant differences in age between participants who completed and those who withdrew 

from the study (p = 0.50). There were no significant differences in time since diagnosis between 

participants who completed and those who withdrew from the study (p = 0.19). In terms of 

questionnaire scores, there were no significant differences in AAQ2 scores (p = 0.73) and BDI-II 

scores (p = 0.96) between participants who completed and those who withdrew from the study. 

There were no significant differences between the Brief COPE scale scores between those who 

completed and those who withdrew from the study for each subscale, including self-distraction 

(p = 1.00), active coping (p = 0.65), denial (p = 0.14), substance use (p = 0.36), use of emotional 

support, (p = 0.64), use of instrumental support (0.25), behavioral disengagement (p = 0.21), 
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venting (p = 0.48), positive reframing (p = 0.19), planning (p = 0.38), humor (p = 0.32), 

acceptance (p = 0.47), religion (p = 0.91), and self-blame (p = 0.73).  

Table 2  

Demographic Information of Participants who Withdrew and Those who Completed the Entire 
Study Listed Under Respective Conditions 
  

  Withdrew  Condition 1  Condition 2  Condition 3 
  % n  % n  % n  % n 

Gender Male 100% 5  100% 3  80% 4  100% 3 
Female 0% 0  0% 0  20% 1  0% 0 

Marital 
Status 

Single 20% 1  0% 0  0% 0  0% 0 
Married 20% 1  33.33% 1  80% 4  66.67% 2 
Divorced 40% 2  66.67% 2  20% 1  33.33% 1 
Separated 0% 0  0% 0  0% 0  0% 0 
Widowed 20% 1  0% 0  0% 0  0% 0 

Ethnicity 
White/ Caucasian 60% 3  100% 3  60% 3  66.67% 2 
Black/African American 20% 1  0% 0  40% 2  0% 0 
Other 20% 1  0% 0  0% 0  33.33% 1 

Religion Christian 60% 3  100% 3  80% 4  66.67% 2 
Non-Christian 40% 2  0% 0  20% 1  33.33% 1 

Income 

Less $25,000 100% 5  33.33% 1  60% 3  33.33% 1 
$25,000 - $49,999 0% 0  33.33% 1  20% 1  33.33% 1 
$50,000 - $74,999 0% 0  33.33% 1  0% 0  33.33% 1 
$75,000 - $100,000 0% 0  0% 0  20% 1  0% 0 

Education 

HS Diploma/GED 0% 0  0% 0  0% 0  66.67% 2 
Some College 80% 4  66.67% 2  80% 4  33.33% 1 
Associates Degree 0% 0  0% 0  20% 1  0% 0 
Bachelor Degree 0% 0  0% 0  0% 0  0% 0 
Graduate Degree 20% 1  33.33% 1  0% 0  0% 0 

Cancer 
Type 

Colon 0% 0  66.67% 2  20% 1  0% 0 
Prostate 20% 1  0% 0  40% 2  0% 0 
Oral/Throat/ Lung 20% 1  33.33% 1  20% 1  33.33% 1 
Rectal 20% 1  0% 0  0% 0  33.33% 1 
Lymphoma 20% 1  0% 0  0% 0  33.33% 1 
Breast 0% 0  0% 0  20% 1  0% 0 
Combined 20% 1  0% 0  0% 0  0% 0 

Cancer 
Stage 

1 20% 1  0% 0  20% 1  0% 0 
2 40% 2  0% 0  0% 0  0% 0 
3 0% 0  33.33% 1  0% 0  0% 0 
4 0% 0  33.33% 1  60% 3  66.67% 2 
Unknown 40% 2  33.33% 1  20% 1  33.33% 1 

(table continues) 
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Table 2 (continued). 
 

  Withdrew  Condition 1  Condition 2  Condition 3 
  % n  % n  % n  % n 

Medication 
Type  

Chemotherapy 80% 4  100% 3  80% 4  100% 3 
Sleep 0% 0  33.33% 1  0% 0  0% 0 
Nausea 20% 1  0% 0  20% 1  66.67% 2 
Pain 0% 0  33.33% 1  20% 1  66.67% 2 
Steroids 0% 0  66.67% 2  40% 2  33.33% 1 
Antidepressants 0% 0  33.33% 1  20% 1  33.33% 1 
Other 0% 0  66.67% 2  40% 2  33.33% 1 
None 20% 1  0% 0  20% 1  0% 0 

Treatment 
Type  

Chemotherapy 20% 1  100% 3  80% 4  100% 3 
Radiation 40% 2  0% 0  60% 3  33.33% 1 
Surgery 0% 0  66.67% 2  100% 5  0% 0 
Unknown 40% 2  0% 0  0% 0  0% 0 

Note. Medication and treatment type do not total 100% due to individuals on multiple medications or receiving 
combined treatments.  
 
 
 Again, due to the small patient sample size, nonparametric tests were used to examine 

differences across conditions. As before, the categorical groups were too small to calculate 

meaningful statistical differences, even after collapsing groups into larger groups (see Table 2). 

The Kruskal-Wallis Test was used to examine differences between the three conditions (i.e., 

acceptance-based, control-based, and the experimental control) on age, time since diagnosis, and 

a few of the questionnaire scores. There were no significant differences in age between the 

conditions (p = 0.22). There were no significant differences in time since diagnosis between 

conditions (p = 0.27). There were no significant differences in AAQ2 scores between conditions 

(p = 0.82). There were no significant differences in the BDI-II scores across conditions (p = 

0.59). In terms of differences across conditions in the scale scores in the Brief COPE, there were 

no significant differences (p > 0.05) except for the use of emotional support scale (p = 0.04) in 

which the no-rationale condition had the highest mean rank (mean rank = 4.33, 4.60, and 10.00 

for the acceptance-based, control-based, and no-rationale condition, respectively).  
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 The stimuli ratings had missing items that were due to error in participant response. One 

participant was missing ratings for the written words in the first administration of the stimuli 

rating. The other participant was missing ratings from two consecutive pages (back of one sheet 

and front of the next sheet), as though the individual accidentally skipped a page. Missing 

variables were not found for any of the other questionnaires. Outliers were not found for any of 

the questionnaires. Errors in data entry were monitored for and none were found.   

 

Manipulation Checks 

The ratings of how useful the participants rated the therapy protocol and how valuable 

they rated the protocol were compared across experimental groups. Ratings were based on a 1 

(“not at all useful/valuable”) to 9 (“extremely useful/valuable”) scales. A Kruskal-Wallis test 

found no significant differences (p > 0.05) for usefulness and value ratings between the 

Acceptance-based condition (mean rank = 5.67 and 5.33, respectively), the Control-based 

condition (mean rank = 6.80 and 7.40, respectively), and the No-rationale condition (mean rank 

= 5.00 and 4.33, respectively). Answers to comprehension and utilization items were consistent 

with the rationale from the protocol that was delivered to each.  

 

Primary Analysis 

Hypothesis 1: Between Classes (Within Group) Differences in First MTS Task 

Differences in performances on the first MTS task was assessed in terms of accuracy, 

comparison latencies, and number of errors made across classes. Differences in number of trials 

were not assessed, as the same number of trials in each class was presented per block. 

Performance comparisons were made within subject, which revealed that participants as a whole 
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had variable performances between classes; however, most participants had slightly better 

performances in either Class 1 or 2. Only one participant had better performances in terms of 

shorter comparison latencies (m = 2.99s, 2.83s, 2.29s for Class 1, 2, and 3, respectively) across 

all trial phases in Class 3 (i.e., neutral class). Four participants had better performances in terms 

of shorter comparison latencies (m = 4.34s, 4.66s, 4.36s for Class 1, 2, and 3, respectively), 

greater accuracies (m = 89%, 80%, 76% for Class 1, 2, and 3, respectively), and fewer errors (m 

= 3.19, 4.69, 4.88 for Class 1, 2, and 3, respectively) in Class 1 (i.e., health-related class). Two 

participants had better performances in terms of shorter latencies (m = 4.76s, 2.59s, 4.12s for 

Class 1, 2, and 3, respectively), greater accuracies (m = 69%, 86%, 72% for Class 1, 2, and 3, 

respectively), and fewer errors (m = 14.38, 11.13, 15.13 for Class 1, 2, and 3, respectively) in 

Class 2 (treatment-related class). Three participants had mixed results in which they had better 

performances in Classes 2 and 3 than Class 1, with two participants who obtained shorter 

comparison latencies in Class 3 (m = 2.66s, 2.77s, 2.57s for Class 1, 2, and 3, respectively) and 

fewer errors (m = 13.13, 7.13, 15.63 for Class 1, 2, and 3, respectively) and greater accuracies (m 

= 76%, 81%, 72% for Class 1, 2, and 3, respectively) in Class 2, and one participant with shorter 

comparison latencies in Class 2 (m = 4.32s, 3.12s, 3.42s for Class 1, 2, and 3, respectively) and 

greater accuracies in Class 3 (m = 69%, 78%, 88% for Class 1, 2, and 3, respectively). One 

participant had mixed results in which they had better performances in Classes 1 and 3 with 

shorter latencies in Class 1 (m = 3.01s, 3.80s, 3.61s for Class 1, 2, and 3, respectively) and fewer 

errors (m = 4.75, 10.25, 6.00 for Class 1, 2, and 3, respectively) and greater accuracies (m = 79%, 

60%, 75% for Class 1, 2, and 3, respectively) in both classes 1 and 3 which when averaged out 

show slightly better performance in Class 1 overall.  
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Figure 6. Average comparison latencies (above, in seconds) and percent correct (below) in 
training and testing trials, separated by experimental condition. 
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then compared to performance in testing trials (see Figure 6). Overall, participants had lowest 

average latencies on Class 3 on learning trials (m = 3.26s, 3.36s, 3.21s for Class 1, 2, and 3, 

respectively) and highest accuracies on Class 2 (m = 73%, 76%, 72% for Class 1, 2 and 3, 

respectively). Overall average latencies for all participants on testing trials had the lowest 

response times on Class 2 (m = 5.68s, 4.10s, 5.00s for Class 1, 2, and 3, respectively) and the 

highest accuracies on Class 2 (m = 86%, 87%, 82% for Class 1, 2, and 3, respectively).  

A Friedman test, which is a non-parametric alternative to the one-way repeated measures 

analysis of variance that does not require normal distribution samples, supported the finding that 

there were no performances differences (i.e., latency, number of errors, accuracy) between the 

three classes for those participants who completed the study (p > .05).  Differences were tested 

for separately by phases (i.e., A-B, B-C, mixed trials, and testing trials), as well as overall 

learning trial performances. The first three phases were combined into the overall learning trials 

and tested across classes for each latency, number of errors, and accuracy.  

 

Hypothesis 2: Mixed-Design (Condition X Class) Differences in Second MTS Task 

As mentioned above, the small, uneven sample sizes lacking normal distributions did not 

allow for the use of a mixed factorial ANOVA, as proposed. A within subject analysis was also 

performed to assess differences in class formation for the three condition groups. Due to practice 

effects, differences between errors and accuracy were difficult to differentiate due to floor (for 

number of errors) and ceiling effects (for percent correct). Therefore differences were focused on 

in terms of comparison latencies. Across all participants, overall comparison latencies tended to 

be highest in Class 3 and lowest in Class 2 (m = 2.71s, 2.38s, 2.76s for Class 1, 2, and 3, 

respectively). Three participants had the lowest latencies in Class 1 (m = 1.99s, 2.64s, 2.74s for 
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Class 1, 2, and 3, respectively), and another three had the lowest latencies in Class 2 (m = 2.97s, 

2.26s, 2.86s for Class 1, 2, and 3, respectively). One participant had the lowest latencies in Class 

3 on B-C, mixed, and test trial phases, but lower latencies in Class 1 on A-B trials bring the 

average to show the lowest latencies in Class 1 (m = 2.24s, 2.70s, 2.29s for Class 1, 2, and 3, 

respectively). Two participants had mixed results with the lowest latencies in both classes 1 and 

2 (m = 2.59s, 1.85s, 2.34s for Class 1, 2, and 3, respectively), and another two participants had 

the lowest latencies in both classes 2 and 3 (m = 3.73s, 2.56s, 3.29s for Class 1, 2, and 3, 

respectively). Three participants had a similar pattern of the lowest latencies in Class 1, followed 

by latencies in Class 2, and then the highest latencies in Class 3 (m = 2.25s, 2.46s, 2.93s for 

Class 1, 2, and 3, respectively).  

 The training trials were combined, as in the first MTS task, to examine overall learning 

patterns (see Figure 7). While overall comparison latency averages were the lowest for Class 2, 

this only remained true for conditions 1 (m = 1.96s, 1.56s, 1.81s for classes 1, 2, and 3, 

respectively) and 2 (m = 1.90s, 1.60s, 2.58s for classes 1, 2, and 3, respectively) when latencies 

were averaged for each class within conditions. Condition 3 had the lowest latencies in Class 3 

(m = 2.83s, 2,14s, 2.09s for classes 1, 2, and 3, respectively). As mentioned above, differences in 

number of errors and accuracies were minute (e.g., differences in average accuracies within 

conditions vary one to three percent with a range from 97-100%).  

In terms of testing trials, latency patterns varied for each condition (see Figure 8). 

Condition 1 remained with the lowest latencies in Class 2 (m = 2.60s, 2.45s, 2.62s for classes 1, 

2, and 3, respectively). Condition 2 had the lowest latencies in Class 3 (m = 3.75s, 3.03s, 2.72s 

for classes 1, 2, and 3, respectively). Condition 3 had the lowest latencies in Class 1 (m = 3.06s, 

3.62s, 4.88s for classes 1, 2, and 3, respectively).  
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Figure 7. Overall average comparison latencies for training trials (i.e., A-B, B-C, and mixed trial 
phases) separated by experimental condition.  
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Figure 8. Average comparison latencies in testing trials in the first and second MTS task, 
separated by experimental condition. 
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and 3, with an average of 81% for Class 1. Condition 2 had the greatest variation in averaging 

the highest in Class 3 at 94%, followed by Class 2 at 91%, and the lowest in Class 1 at 86%. On 

visual inspection, the participants in group 1 (i.e., the acceptance-based group) appear to have 

shorter latencies overall compared to group 2 (i.e., the control-based group) and group 3 (i.e., the 

experimental control group). 

Differences between class performances within experimental conditions on the second 

MTS task, as well as differences between class performances from the first to second MTS task 

were tested. Again, as there were small sample sizes that made transformations unhelpful, 

uneven samples, and violations of assumptions of normality, nonparametric tests were used that 

were not susceptible to influences due to distribution. Friedman tests, a nonparametric alternative 

for repeated measures analysis of variance, were used to look for differences within experimental 

conditions. In the second MTS task latency measures there was one difference for participants in 

Condition 2. There was a significant difference between class latencies for Condition 2 (Control-

based condition, p = .02, mean ranks for C1, C2, and C3 were 1.60, 1.40, and 3.00 seconds, 

respectively) in the A-B trial phase. When learning trials were combined as above, there were no 

longer any significant differences between response latencies for Condition 2 participants (p = 

0.07, mean ranks for C1, C2, and C3 were 1.40, 1.80, and 2.80 seconds, respectively). For 

groups 1 and 3 there were no significant differences (p > .05) on any of the trial phases. 

Differences in combined learning trials performance from the first to second MTS task for each 

class were tested with Wilcoxon signed rank tests, as this test is a nonparametric alternative for a 

paired-samples t-test. There were significant differences for Condition 2 between latencies in the 

first to second MTS task for classes 1 and 2 (p = 0.04, mean negative rank of 3.00 and mean 

positive rank of 0.00 for both classes), between accuracies for classes 1 and 3 (p = 0.04, mean 
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negative rank of 0.00 and mean positive rank of 3.00 for both classes), and the number of errors 

in classes 1 and 3 (p = 0.04, mean negative rank of 3.00 and mean positive rank of 0.00 for both 

classes). There were no significant differences for Conditions 1 or 2 in number of errors, 

accuracies, or latencies (p > 0.05). There were no significant differences found in testing trials 

for any of the conditions in any of the performance measures (p > 0.05). 

 

Hypothesis 3: Second and Third Stimuli Ratings 

Transfer of function, in which the originally neutral nonsense symbols begin to share the 

emotional salience of the participant generated words, was tested for by examining the difference 

in stimuli rating scores. Scores from stimuli ratings in the second administration of the rating 

measure were subtracted from the first administration of the rating measure. This means that 

difference scores in the positive reflect a decrease in ratings and scores in the negative reflect an 

increase in the ratings. Although differences in stimuli ratings were evidenced, again there were 

no consistent patterns in the differences as would be expected. Participant HRF1 was the closest 

to what was expected, with an increase in ratings towards A and C stimuli and a subsequent 

decrease in ratings in the third administration of the ratings measure. However, most change 

scores revealed random changes in ratings. When scores were averaged for all participants for 

the first to second stimuli rating, a response pattern that better reflected transfer of function 

began to emerge (see Figure 9). Ratings from each participant was also averaged and depicted in 

the second graph in Figure 9 to illustrate what the original ratings were and how they changed.  

Overall averages for the second to third stimuli ratings were also calculated for each 

condition. When overall averages of stimuli rating change scores were compared between 

conditions, Condition 1 displayed relatively more decreases in ratings while Condition 2 
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displayed relatively more increases in ratings (see Figure 10). Condition 3 had relatively smaller 

rating change scores than the other two conditions with mostly increases in ratings for the A and 

C stimuli set, decreases for B1, and both increases and decreases for the D stimuli set. 

 
Figure 9. Overall average stimuli rating change scores and overall average stimuli ratings for the 
first and second stimuli rating.  
 
When overall averages in stimuli ratings were compared within and between conditions, 

Condition 1 displayed decreased ratings in the A, C, and D stimuli set in the third stimuli ratings 

compared to the second rating (see Figure 11). Condition 2 displayed consistent or increased 

stimuli ratings in the third stimuli ratings compared to the second rating.  
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Figure 10. Overall stimuli rating change scores per condition from the second to third stimuli 
ratings. 
 
 
Condition 3 displayed consistent ratings from the second to third ratings, with relatively lower 

ratings than the first two conditions. 

Differences between stimuli rankings from the first to second rating and second to third 

rating were also examined with Friedman tests. The Friedman test was chosen as it is similar to 

the mixed factorial ANOVA that was proposed but cannot be utilized in this case due to small 

sample sizes that made transformations unhelpful, uneven samples, and violations of 

assumptions of normality Differences between the stimuli ratings for the relatedness of A1 were 

significantly different for Condition 1 (Acceptance-based condition; p = 0.05, means ranks for 

time 1, 2, and 3 were 1.0, 2.5, and 2.5, respectively). In addition, differences between the stimuli 

ratings for the emotional reaction to A1 were significantly different for Condition 1 as well (p = 

0.05 with mean ranks of for time 1, 2, and 3 were 1.0, 2.5, and 2.5, respectively). 
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Figure 11. Overall average ratings per condition for the second and third stimuli ratings. 

 



 

88 

Hypothesis 4: B – D Links in Derived Relations Testing 

The trends of frequencies in which participants selected the D stimuli in the presence of 

the B sample stimuli are described. Chi square tests were not appropriate in this case as the 

assumption of independence of observation was violated (the participants are presented with a 

“forced choice” in that they must pick either a values consistent stimulus or a values inconsistent, 

but selecting one excludes the opportunity to select the other). In the first MTS task, four 

participants selected a values consistent D comparison stimulus in response to a cancer sample 

stimulus (see Appendix H for a list of B and D stimuli generated by participants). Seven 

participants selected a values inconsistent D comparison stimulus in response to a cancer sample 

stimulus. Eight participants selected a values consistent D comparison stimulus, with three 

selecting a values inconsistent D comparison stimulus, in response to a treatment sample 

stimulus. Eight participants selected a values consistent D comparison stimulus, with three 

selecting a values inconsistent D comparison stimulus, in response to a neutral (color word) 

sample stimulus. As ten of the participants only went through the testing phase once, they only 

had one opportunity to select a comparison in response to each B stimuli. One participant 

selected one values consistent D comparison stimulus in response to the cancer sample stimulus, 

and selected the values inconsistent D comparison stimulus three times. The individual also 

selected one values consistent D comparison stimulus in response to the treatment sample 

stimulus, and selected another values consistent D comparison stimulus three times.  

In the second MTS task five participants selected a values consistent D comparison 

stimulus in response to a cancer sample stimulus, with six selecting a values inconsistent D 

comparison stimulus. Two participants each from Conditions 1 and 3 selected a values 

inconsistent stimulus, and one from each of the above conditions selected a values consistent 
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response. Three of the 5 participants in Condition 2 selected a values consistent stimulus with the 

other two participants selecting a values inconsistent stimulus. Seven participants selected a 

values consistent D comparison stimulus in response to a treatment sample stimulus, with four 

selecting a values inconsistent D comparison stimulus. Two participants each from conditions 1 

and 3 selected a values consistent D comparison stimulus, and one from each of the above 

conditions selected a values inconsistent response. Three of the 5 participants in Condition 2 

selected a values consistent response with the other two participants selecting a values 

inconsistent stimulus. Five participants selected a values consistent D comparison stimulus in 

response to a neutral (color word) sample stimulus, with six selecting a values inconsistent D 

comparison stimulus. Two participants each from Conditions 1 and 2, with one participant from 

Condition 3, selected a values consistent stimulus. One Condition 1 participant, three Condition 

2 participants, and two Condition 3 participants selected a values inconsistent stimulus in 

response to the neutral sample stimulus. Frequencies of selections were averaged across 

participants for the first MTS task, and averaged across groups for the second MTS task (see 

Figure 12). 

 Five of the B2 (treatment stimulus) words may be construed as having a positive 

connotation and four may be construed as having a negative connotation. Two are ambiguous, 

listed as either chemo or chemotherapy. Two of the ambiguous B2 stimuli are paired with values 

inconsistent D comparison stimuli in both MTS tasks, both of which are from Condition 3 

participants. A Condition 2 participant paired a negatively connoted B2 stimulus with the values 

inconsistent D comparison stimulus in both MTS tasks. One other participant each from 

Conditions 3, 2, and 1 had negatively connoted B2 stimuli, but are paired with values consistent 

stimuli.  
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F
Figure 12. Overall percentage of selections of B-D relations for the first match-to-sample (MTS) 
task (upper left), and the second MTS task per condition (top right, and two bottom graphs).  

 

Discussion 

 The patient population had AAQ-II scores that tended towards endorsing greater 

flexibility, with a mean of 58.18. They also had low depression scores, with a mean of 7.91 

(minimal range), and many participants commented that items they did endorse of the BDI-2 was 

due to physical symptoms due to cancer or treatment. In terms of coping, the highest scoring 

domain Veterans endorsed was acceptance with a mean of 6.27 in which the items state that a 

person has accepted the reality of the situation and has learned to live with it. They also reported 



 

91 

using emotional support (m = 5.55), self distraction (m = 5.09), and active coping (m = 5.00). 

The domain that was not endorsed by the patients was denial (min. = 2, max. = 2). Behavioral 

disengagement (m = 2.36) and self-blame (m = 2.55) were also low on the list. This may be 

related to the fact that so many of the patients reported later stages of cancer (stage 3-4).  

The Veteran population did not respond to the MTS tasks as expected. The patient 

sample tended to perform relatively better on either Class 1 (health related stimulus) or 2 

(treatment related stimulus) in the first MTS task. However, there were no statistically significant 

differences between class performances. Performances across classes in the second MTS task 

varied between phases. Nonparametric testing found a statistically significant difference in 

performance in the Control-based condition, with lowest latency mean ranks for C2, then for C1, 

and the highest for C3. The Control-based condition also had a significant difference from the 

first and second MTS task for classes 1 and 2 (cancer and treatment stimulus classes, 

respectively) in terms of latency, and classes 1 and 3 (cancer and neutral stimulus classes, 

respectively) in terms of accuracy and number of errors. In terms of stimuli ratings, a statistically 

significant difference (p = 0.05) was seen in the ratings of emotional reactivity and relatedness to 

health problem to A1 from time 1, 2, and 3 with an increase in ratings in Condition 1 participants 

(signifying more emotional reactivity and relatedness) from the first to second rating. In the first 

MTS task, more values consistent selections were made with B2 than B1. In the second MTS 

task Condition 1 (acceptance-based) and 3 (no-rationale) tended to chose values inconsistent 

over consistent for B1, vice versa for Condition 2 (control-based). Each condition tended to 

chose values consistent over values inconsistent for B2. There were no significant differences 

between conditions on how useful or valuable the therapeutic protocols were rated. 
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Performance on the MTS task did not reflect either a facilitation or inhibition of learning 

due to the inclusion of emotionally salient information. In addition, there was no change in 

performance in the second MTS task that cannot be explained by anything other than practice 

effects, except perhaps a longer response latency to Class 3 by participants in Condition 2 

relative to classes 1 and 2 in the A-B training trials. Although successful demonstration of 

equivalence relations were seen in testing, the expected transfer of function in stimuli ratings was 

not seen either. Patient performance appears to offer more information on experimental 

conditions rather than treatment manipulations.  

As there was a floor effect, in terms of number of errors, and a ceiling effect, in terms of 

accuracy, in the second MTS task most of the differences between the two tasks were in 

comparison latency responses. The overall latencies for participants in Condition 1 were 

relatively lower than the latencies of participants in Conditions 2 and 3. This may suggest, if 

there were differences that would start to emerge in a larger sample population, it may be in 

terms of an overall improvement in response time rather than a class-specific difference.  

The generation of the emotionally salient stimuli by the participants may have also 

limited the responsiveness of the Veteran participants in that they can pick words not as 

emotionally evocative as others. Participants were asked to generate their own words to make the 

stimulus more specific (i.e., personal) to them, increasing the salience. Ratings of the stimuli in 

the first administration of the stimuli rating measure ranged from 1 to 9, with the highest average 

ratings for the B stimuli in the relatedness (m = 6.4 and 6.1, standard deviation of 2.5 and 2.4 for 

B1 and B2, respectively) and emotional reactivity (m = 4.5 and 4.3, standard deviation of 3.0 and 

2.8 for B1 and B2, respectively) categories. The higher ratings for B1 and B2 in the relatedness 

and emotional reactivity domains suggest the words were salient. The saliency of the words 
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could have been increased if the words would have been generated based on a psychological 

interview with the participant by a therapist, however, this would have taken significantly more 

time. While ratings could have been higher (i.e., if therapist generated), the patient population 

was able to generate meaningful stimuli for the use in the computer task.  

Participants tended to pair values inconsistent stimuli with cancer related terms rather 

than with values consistent stimuli. For the treatment and neutral stimuli, participants tended to 

pair them to values consistent stimuli even though some treatment stimuli could be negatively 

connoted. Based on learning history, participants have learned to pair one comparison with one 

sample with no experience of one sample being related to two comparisons. This response 

pattern, of pairing one sample with one comparison, was seen in the data. The treatment stimuli, 

even if one that was negatively connoted, may have been related to values consistent stimuli as 

treatment is generally thought of in terms of working towards a cure. The health related problem 

may have been related to a values-inconsistent stimulus as cancer (and relating stimuli) is seen as 

having the possibility of robbing the person of their valued choices. The neutral stimulus would 

then be paired with the second values consistent stimulus based on the mutually exclusive nature 

(i.e., one sample with one comparison) of the task. In the second MTS task there was a shift to 

pair more cancer stimuli with values consistent stimuli, although this was seen more by 

participants in Condition 2. Participants in Condition 2 may have increased their feelings of self-

efficacy, reflected by more willingness to pair a cancer-related term with a values consistent 

stimulus. The clinical implications of such results could be the need to address the “accessibility” 

to values from the perspective of the patient diagnosed with cancer. Does the patient think that 

they need to wait until treatment is successfully completed before they are able to live a values-

consistent life? It may also suggest that acceptance is not sufficient in the patient’s ability to 
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reconnect values with the present moment but that more of a behavioral activation (such as 

feeling in control and having skills to use in such cases as introduced in Condition 2) are needed.  

Those who participated may have been a sample of those who already have a relatively 

high acceptance of their cancer diagnosis. Some Veterans were not willing to participate once 

they learned they would be asked to be exposed to emotionally salient (and possibly “negative”) 

stimuli related to their cancer diagnosis. Most participants who withdrew did so after having 

difficulty with learning the computer task, or wanted to talk more in depth with the experimenter 

about their experience rather than complete the computer task. Initially high acceptance levels 

may be one reason why significant differences were not found in the computer learning task. It 

may also be why the responsiveness in terms of stimuli ratings was not as significantly changed 

as expected. The higher acceptance levels seen in this sample may also speak as to why the 

acceptance-based rationale did not prompt a change in relating health related stimuli to values 

consistent related stimuli. In terms of acceptance and commitment therapy (ACT), this may be 

similar to working with a patient with relatively high acceptance who then needs work on values 

and committed action  

 Limitations include small sample sizes and the resulting unequal numbers in each of the 

three conditions. The small sample sizes in Conditions 1 and 3 made it difficult to detect 

significant differences as there was such a limited amount of performance variation from which 

to measure. Conditions that may have contributed to the small sample sizes are the length of the 

study session and the use of the computer task to measure learning differences. Many Veterans 

declined to participant once learning the amount of time required to participate and/or that a 

computer task was involved.  
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CHAPTER 3 

EXPERIMENT II 

Due to the long time duration of the session that the experiment required of the patient 

population, patient participation was not as high as hoped. Populations at-risk for cancer have 

also been found higher levels of concern about cancer for a longer period (McCaul et al., 1998). 

To increase the sample, the study was extended to include an at-risk population sampled from a 

university population. The purpose was to find how the emotional salience of a health-relevant 

class affects class formation in comparison to other classes for those at-risk for cancer. How will 

the protocol provided affect equivalence performance in a re-exposure to derived relations 

testing in an at-risk for cancer population? The same hypotheses as in experiment one were 

tested. 

 

Method 

Participants 

 Participants included university students who were self-identified as "at risk" for cancer. 

A total of 47 students volunteered in return for extra credit in psychology courses. One student's 

data set had to be excluded due to an experimenter error that invalidated the results (i.e., 

delivering two types of therapy protocols before administering the second MTS task). Of the 

remaining 46 students, there were 19 males (41.3%) and 27 females (58.7%). Most of the 

students were single (95.7%) with a couple of married students (4.3%). The ethnic/racial makeup 

of the student sample included six Asian/Pacific Islander individuals (13%), six Black/African 

American individuals (13%), three Hispanic/Latino individuals (6.5%), and 31 White/Caucasian 

individuals (67.4%). The religious distribution of the sample included five individuals who 
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identified themselves as agnostic (10.9%), three who identified their religious preference as 

Buddhism (6.5%), 29 who identified with Christianity (63%), one with Islam (2.2%), two as 

"other" (4.3%), and six as none (13%). They ranged in income levels from less than $25,000 per 

year to over $100,000 per year, with most participants in the range of <$25,000 (n=38, 82.6%), 

six in the $25,000-$49,999 range (13%), and one each in the $75,000-$100,000 and the 

>$100,000 range (each 2.2%). As the sample consisted of university students, most participants 

reported having some college (n = 29, 63%), three reported having a high school diploma or 

GED (6.5%), 13 reported having an associate’s degree (28.3%), and one person reported having 

a bachelor's degree (2.2%).  

 Risk factors were inquired about in four categories; behavioral, biological, genetic, and 

environmental (see Appendix I). Most students reported that poor diet was a personal behavioral 

risk factor, with smoking as the next most common behavioral risk factor (see Table 3). Though 

some students endorsed a biological risk factor of medical history, they did not provide 

additional information. Lengths and levels of exposure were inquired about in terms of an overall 

time span and how consistently throughout that time span, respectively. In terms of length of 

exposure to secondhand smoke participants reports varied widely, from minutes a day 

throughout the week, five reported 2 years of exposure, one each reported 4, 5, and 6 years of 

exposure, three reported 8 years or more, three reported 10 years or more, and two reported 18 

years.  Eighteen individuals (39.1%) did not report a length of exposure. Most students reported 

“some/occasional” level of exposure (n = 17, 37%) and “none” (n = 17, 37%), with the next most 

common response as a “constant” level of exposure (n = 5, 10.9%). More individuals identified 

their level of exposure as “some/occasional” to “constant” (n = 37, 80.4%). Students reported 

variable lengths of exposure to radiation (e.g., 15-20 min, 1-2 days a week, everyday, and six 
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months). A couple of the students clarified that exposure occurred in the form of tanning beds. 

Most individuals (n = 42, 91.3%) reported a level of exposure of “none”, with three reporting 

“some/occasional” exposure (6.5%) and one reporting “constant” exposure (2.2%). Only one 

student reported exposure to chemicals “weekly in chem. lab” and “some/occasional” as the level 

of exposure. None of the students reported an exposure to an “other” type of environmental risk 

factor. 

Table 3  

Frequency Distributions of Endorsed Risk Factors 

Risk Type Risk Factor No  Yes 
n %  n  % 

Behavioral 

Smoking 31 67.4  15 32.6 
Tanning 35 76.1  11 23.9 
Obesity 39 84.8  7 15.2 
Alcohol 42 91.3  4 8.7 
Poor Diet 26 56.5  20 43.5 
Other 41 89.1  5 10.9 

Biological 

Age 46 100  0 0 
Exposure 39 84.8  7 15.2 
Race 28 60.9  18 39.1 
Medical history 44 95.7  2 4.3 
Benign growths 44 95.7  2 4.3 
Skin complexion 39 84.8  7 15.2 
Other 42 91.3  4 8.7 

Environmental 
Secondhand Smoke 16 34.8  30 65.2 
Radiation 41 89.1  5 10.9 
Chemical 45 97.8  1 2.2 

Genetic 

Immed. Family relative 38 82.6  8 17.4 
Family member dx at young age 44 95.7  2 4.3 
3 or more generations of similar cancers 43 93.5  3 6.5 
3 or more cancers on same side of family 35 76.1  11 23.9 
Family members dx w/more than 2 types of cancer 37 80.4  9 19.6 
Genetic marker 43 93.5  3 6.5 
Other 42 91.3  4 8.7 
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Materials and Apparatus 

 Participants used the same materials and apparatus as those in the patient sample, with a 

few exceptions. The demographic questionnaire was altered to ask about factors that increase the 

individuals' chances of developing cancer (see Appendix I). The student sample did not complete 

the Brief COPE (Carver, 1997). The same stimuli rating form, AAQ-II (Bond et al., in review), 

BDI-2 (Beck, Steer, & Brown, 1996), and manipulation check form were used for the student 

sample. The internal consistency reliability of the AAQ-II for the student sample was 0.91. The 

BDI-2 was missing from five of the student data sets. The internal consistency of the BDI-2 for 

the 41 students who completed the questionnaire was 0.93.  

 

Procedure 

 Student participants followed the same procedure as the patient sample (see Figure 4), 

with the differences in measures noted above. The B and D stimuli were generated by asking 

students “Part of this task will be using words that you choose, to make sure that they are things 

that are important or significant to you. I will ask you to come up with 6 words for us to use 

today. For the first word I need you to think of a health-condition related concern that you find 

uncomfortable to have if you learned you had cancer. Now if you can, please summarize that 

thought into one word. What is that word? Now think of a treatment related concern that you 

may have if you learned you had cancer. Summarize that thought into one word. What is that 

word? For the next word I have a list of colors here. Each one has numbers next to it on the right 

side here. Please read each color name and circle a number for how much you like or dislike the 

color. Please circle a number, even if you are unfamiliar with the color. You can mark a star or 

asterisk next to any you may be unfamiliar with. For the last set of words I need you to think of 
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two words that are what I call ‘values consistent’ and one that is ‘values inconsistent’. ‘Values 

consistent’ is a word that represents a chosen life direction that makes life important and 

meaningful. Name a behavior that you do that keeps you close to what you care about. Now 

name another behavior. ‘Values inconsistent’ is a word that represents a life direction that an 

individual thinks takes him/her away from the direction they desire to go towards. Name a 

behavior that you do that pushes you away from what you care about.” Students were asked to 

fill out the demographic, experiential avoidance, depression questionnaires, and stimuli rating 

forms. They were then administered the same MTS task as described above. As in the first study, 

students were asked to rate the stimuli again and then randomly assigned into the one of three 

experimental conditions (i.e., acceptance-based, control-based, and the no-rationale condition). 

The students also repeated the MTS task after the therapeutic protocol was delivered. The 

students then completed the stimuli rating form and manipulation check. Participation was 

completed in one session.  

 

Results 

Preliminary Analyses 

The dependant variables recorded by the computer program included number of trials to 

reach the accuracy criterion, reaction latencies in selecting a comparison stimulus, and stimulus 

selected. One student did not complete the experiment and therefore was excluded from analysis.  

Analysis of variance (ANOVA) tests did not find differences between experimental 

conditions on income, education level, environmental risk factors, biological risk factors, genetic 

risk factors, number of concerns about cancer, AAQ-II scores, or BDI-2 scores (p > 0.05). Chi 

square tests found no significant differences between experimental conditions on gender, but due 
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to the unequal cell sizes of marital status, religion, ethnicity, concern with being diagnosed with 

cancer, presumed likelihood of a cancer diagnosis, when a cancer diagnosis is expected, and the 

assumed fatality of cancer assumptions were violated and therefore could not test for differences. 

Therefore, Table 4 displays the frequency distributions for each experimental condition.  

Table 4  

Frequency of Distribution of Selected Demographic Information across Experimental Conditions  

Demographic Acceptance  Control  No-Rationale 
n %  n %  n % 

Marital Status Single 17 39.5  11 25.6  15 34.9 
Married 1 50  0 0  1 50 

Ethnicity 

Asian 3 60  1 20  1 20 
African American 2 33.3  4 66.7  0 0 
Latino 0 0  0 0  3 100 
Caucasian 13 41.9  6 19.4  12 38.7 

Religion 

Agnostic 1 20  3 60  1 20 
Buddhism 1 33.3  2 66.7  0 0 
Christianity 13 44.8  5 17.2  11 37.9 
Other 0 0  1 50  1 50 
None 3 50  0 0  3 50 

Cancer Concern 

Not at all 6 75  0 0  2 25 
A little bit 7 31.8  6 27.3  9 40.9 
Somewhat 5 38.5  3 23.1  5 38.5 
A lot 0 0  2 100  0 0 

Diagnosis Likelihood 

Would never happen 1 100  0 0  0 0 
It's a possibility 14 35  11 27.5  15 37.5 
High likelihood 2 66.7  0 0  1 33.3 
Definite 1 100  0 0  0 0 

Possible Dx Timeline 
Near future 1 33.3  1 33.3  1 33.3 
Distant future 9 36  6 24  10 40 
No idea 6 42.9  3 21.4  5 35.7 

Cancer Fatality 
Treatable 4 57.1  2 28.6  1 14.3 
Fatal 2 33.3  0 0  4 66.7 
Depends 10 33.3  9 30  11 36.7 

Note. Percentages provided are portion of total demographic distribution overall. Possibility of diagnosis and cancer 
fatality do not total to 100%, as there were missing responses in each domain. 
 

 There were significant differences in age [F(2, 42) = 3.51, p = 0.04] between the 

Acceptance-based condition (M = 21.78, SD =  3.26), the Control-based condition (M = 25.45, 
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SD = 3.36), and the No-rationale condition (M = 21.69, SD = 2.96). A Tukey HSD test showed 

the difference was minimal between the Control condition and the other two conditions (p = 

0.06). Age was correlated with response latencies in Class 2 (r = 0.36, p = 0.02) when response 

times were averaged over all learning trial phases (i.e., A-B, B-C, and mixed), for B-C training 

trials (r = 0.31, p = 0.04), and for mixed training trials (r = 0.37, p = 0.01). A significant 

difference in behavioral risk factors [F(2,42) = 4.59, p = 0.02] between the Acceptance-based 

condition (M = 0.13, SD = 0.16), the Control-based condition (M = 0.32, SD = 0.19), and the No-

rationale condition (M = 0.26, SD = 0.18). A Tukey HSD test showed a significant difference 

between the acceptance and control-based conditions (p = 0.02). Behavioral risk factors did not 

significantly correlate (r = 0.20, p = 0.20 at the highest for behavior risk and overall learning 

training trials for Class 2 latencies, r = -0.003, p = 0.99 at the lowest for behavioral risk and 

overall learning training trials for Class 3 number of errors) with dependent variables and 

therefore was not held as a covariate. 

Most participants reported being "a little bit" or "somewhat" concerned about the 

possibility of being diagnosed with cancer (n = 22, 47.8% and n = 14, 30.4%, respectively), 

while some were "not at all" concerned (n = 8, 17.4%) and two individuals who were concerned 

"a lot" (4.3%). When asked how likely they thought it would be that they receive a cancer 

diagnosis most admitted that "it's a possibility" (n = 41, 89.1%), while a few thought it is a "high 

likelihood" (n = 3, 6.5%), and one student on each side of the spectrum reporting it "would never 

happen" (2.2%) and it would definitely happen (2.2%). Although only one person reported that it 

would never happen, three participants (6.5%) did not mark an answer for when they thought it 

might happen. Most thought it would occur in the "distant future" (n = 26, 56.5%), some had "no 

idea" (n = 14, 30.4%), and a few thought it would happen in the near future (n = 3, 6.5%). In 
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response to whether they considered cancer as a fatal disease, 2 participants did not mark an 

answer (4.3%), 7 thought that it is "treatable" (15.2%), 6 thought it is "fatal" (13%), and 31 

thought it "depends" (67.4%). The greatest reported concerns of consequences of cancer were 

shortened life span (endorsed by 80.4% as a concern, n = 37), with the next most common as loss 

of abilities (n = 35, 76.1%), followed by strain on relationship and physical changes (for both n = 

30, 65.2%), death (n = 29, 63%), getting sick (n = 28, 60.9%), and financial burden (n = 27, 

58.7%). Fewer individuals reported concern over losing hair (n = 17, 37%), what others think (n 

= 8, 17.4%), and other difficulties (n = 2, 4.3%).  

Participants had a mean score of 49 on the AAQ-II. Scores ranged from 16 to 70, with a 

standard deviation of 12.21. On the BDI-2 participants had a mean score of 9.5, in the minimal 

range. Scores ranged from zero to 37, with a standard deviation of 9.99.  

When outliers were removed it was for the number of errors and average correct. After 

testing for normality of distribution one participant’s data was found to be over six standard 

deviations above the mean. Once this participant’s data was excluded, two more data sets were 

found to be outliers that were over three standard deviations away from the mean. These three 

data sets are the outliers removed mentioned below. Test results were examined with and without 

outliers to explore how great an affect the outliers had on results. The outliers for number of 

errors and average correct were removed in some cases to exclude those who were having 

difficulty with the task in general. While comparison response latency is also used as a measure 

of performance differences, latency outliers were not removed as it could not be verified that the 

difference was not due to physical capabilities.  

There was no missing data for computer recorded variables. There was some missing data 

in questionnaires for the BDI-2, 5 participants missing the questionnaire, and one set of stimuli 
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ratings for 1 participant. In review of the data it was found that some stimuli ratings did not have 

the participant generated stimuli written onto the form for two participants. When the ratings 

were reviewed it was found that some of the putative missing stimuli received ratings that were 

higher than 1, and therefore could not be concluded whether the stimuli were provided elsewhere 

for the participant or not and thus were allowed to stay in. There were also some missing data in 

the demographic questionnaire, in which the participants failed to mark a response. Missing data 

was excluded by pairwise cases in analyses.  

The assumption of normality was not met when the outliers mentioned above were kept 

in the analyses and the influence of the outliers was tested by running analyses with and without 

outliers. Assumptions of independence were met. Assumptions of homogeneity of variance was 

met, except for in testing differences in number of errors in A-B trials for each class (p < 0.03), 

but was not as serious a violation as the number of cases was constant by testing within 

condition. Assumptions of sphericity were met, expect in mixed trials in testing differences in 

number of errors and B-C trials when testing differences in latency. In those exceptions another 

form of analysis of variance (ANOVA) was used from the output that does not assume sphericity 

(i.e., Wilk’s lambda).  

 

Manipulation Checks 

Answers to the comprehension and utilization items were consistent with the rationale 

from the protocol that was delivered to each. The ratings of how useful the participants rated the 

therapy protocol and how valuable they rated the protocol were compared across experimental 

groups. Ratings were based on a 1 (not at all useful/valuable) to 9 (extremely useful/valuable) 

scale. There was a significant difference in the usefulness ratings [F(2, 42) = 9.90, p < 0.01] 
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between the Acceptance-based condition (M = 5.44, SD = 2.09), the Control-based condition (M 

= 7.00, SD = 2.28), and the No-rationale condition (M = 3.13, SD = 2.50). A Tukey’s HSD test 

found a significant difference between the No-rationale condition with both the Acceptance-

based condition (p = 0.01) and the Control-based condition (p = < 0.01), with the latter two 

having greater usefulness ratings. A Kruskal-Wallis Test, used due to the violation of the 

assumption of normality, found a significant difference (p < 0.01) between the value ratings of 

the Acceptance-based condition (mean rank = 25.92), the Control-based condition (mean rank = 

31.50), and the No-rationale condition (mean rank = 13.88). 

 

Primary Analyses 

Hypothesis 1: Between Classes (Within Group) Differences in the First MTS Task 

To test for differences in performance between classes for the entire student sample in the 

first MTS task it was not possible to use an analysis of variance due to the way data was entered 

and as such a series of paired t-tests were utilized. Differences were tested between classes for 

each phase, A-B, B-C, mixed training trials phase, and the testing phase. To adjust for the 

number of tests used, a Bonferroni correction was made by dividing an alpha level of 0.05 by 12 

(for three tests for each phase per performance evaluation), which gave an alpha level of 0.004. 

No significant differences were found in the A-B training trial phase (p > 0.004) for comparison 

response latencies, number of errors, or average correct, even after outliers were removed. There 

was a significant difference in comparison response latency between Classes 1 and 2 in the B-C 

training trial phase [t(45) = -3.001, p = 0.004], with longer response means in Class 2 compared 

to Class 1 (m = 2.88 and 1.94, respectively). The eta squared statistic (0.17) indicated a large 

effect size. There were no significant differences in number of errors or average correct for the 
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B-C training trial phase (p > 0.05), even after outliers were removed. There were also no 

significant differences between comparison response latencies, number of errors, or average 

correct in the mixed training trial phase and the testing trial phase (p > 0.05), even when outliers 

were removed. When learning trials (A-B, B-C, and mixed training trials) were combined into 

one unit there were no significant differences between the classes at a Bonferroni adjusted alpha 

level of 0.008 (dividing alpha of 0.05 by 6 for three tests each in learning and testing phases per 

performance measure).  

 

Hypothesis 2: Between Classes (Between Group) Differences in Second MTS Task 

To test for differences in class performance between experimental conditions on the 

second MTS task a one-way repeated measures analysis of variance (ANOVA) was utilized. 

There were no significant differences (p > 0.05) between experimental conditions on each class 

performance for comparison response latencies in A-B, B-C, mixed, and test trial phases, with 

the covariate of age held for B-C and mixed trial phases. There were no significant differences (p 

> 0.05) between experimental conditions on each class performance for number of errors in A-B, 

B-C, mixed, and test trial phases. There were no significant differences (p > 0.05) between 

experimental conditions on each class performance for average percent correct in A-B, B-C, 

mixed, and test trials.  

 Paired t-tests were used to test for differences between the first and second MTS task 

within each experimental condition group. For those in the Acceptance-based condition, a 

significant difference in comparison response latency was found between the first and second 

MTS task in the A-B trial phase for Class 1 [t(17) = 4.11, p < 0.004, η2 = 0.50], for Class 2 [t(17) 

= 4.92, p < 0. 004,, η2 =0.59], and for Class 3 [t(17) = 5.25, p < 0. 004,, η2 = 0.62]. There was 
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also a significant difference found in the B-C trial phase for Class 2 [t(17) = 5.46, p < 0. 004,, η2 

= 0.64]. There was also a significant difference found in the mixed trial phase for Class 1 [t(17) 

= 3.61, p < 0. 004,, η2 = 0.43]. There was also a significant difference found in the test trial phase 

for Class 1 [t(17) = 3.16, p < 0. 004,, η2 = 0.37], for Class 2 [t(17) = 2.92, p < 0. 004,, η2 = 0.33], 

and for Class 3 [t(17) = 3.92, p < 0. 004,, η2 = 0.47]. The means and standard deviations are 

presented in Table 5.  

Table 5  

Descriptive Statistics of Comparison Response Latencies for the Match-to-Sample (MTS) Task 
for the Acceptance-based Condition 
  

Phase Class MTS1  MTS2 
M SD N  M SD N 

A-B 
1 1.85 0.47 18  1.21 0.47 18 
2 2.14 0.78 18  1.17 0.44 18 
3 1.83 0.56 18  1.20 0.35 18 

B-C 
1 1.98 0.61 18  1.66 0.50 18 
2 2.30 0.80 18  1.54 0.50 18 
3 2.11 0.94 18  1.49 0.56 18 

Mixed 
1 2.27 1.09 18  1.49 0.48 18 
2 2.63 2.12 18  1.36 0.45 18 
3 2.24 1.26 18  1.41 0.31 18 

Test 
1 3.06 1.37 18  2.19 0.70 18 
2 3.08 1.12 18  2.30 0.82 18 
3 2.98 0.77 18  2.11 0.63 18 

 

When learning trials were combined there was a significant difference in response 

latencies for Class 1 [t(17) = 4.71, p < 0.008, η2 = 0.57], for Class 2 [t(17) = 4.43, p < 0.008, η2 = 

0.54], and for Class 3 [t(17) = 5.40, p < 0.008, η2 = 0.63]. There was also a significant difference 

in number of errors in Class 2 [t(17) = 3.36, p = 0.004, η2 = 0.40] and for Class 3 [t(17) = 4.01, p 

= 0.001, η2 = 0.49], but not for Class 1 [t(17) = 2.79, p = 0.01]. There was also a significant 

difference in average percent correct in Class 1 [t(17) = -5.31, p < 0.008, η2 = 0.62], Class 2 
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[t(17) = -6.27, p < 0.008, η2 = 0.70], and Class 3 [t(17) = -9.14, p < 0.008, η2 = 0.83]. Descriptive 

statistics for the combined learning trial phases are listed in Table 6.  

Table 6 

Descriptive Statistics of Combined Learning Trials for the Match-to-Sample (MTS) Task for the 
Acceptance-based Condition 
 

Performance Measure 
MTS1  MTS2 

M SD N  M SD N 

Latency 
1 2.03 0.57 18  1.45 0.33 18 
2 2.36 1.13 18  1.36 0.32 18 
3 2.06 0.53 18  1.37 0.28 18 

Errors 
1 2.57 3.58 18  0.17 0.63 18 
2 2.50 3.58 18  0.19 0.64 18 
3 2.96 3.23 18  0.09 0.25 18 

Correct 
1 0.87 0.09 18  0.99 0.05 18 
2 0.86 0.07 18  0.99 0.05 18 
3 0.83 0.08 18  0.99 0.02 18 

 

For those in the control-based condition, a significant difference in comparison response 

latency was found between the first and second MTS task in the A-B trial phase for Class 3 

[t(10) = 4.52, p < 0.004, η2 = 0.67] but not for Class 1 [t(10) = 2.95, p = 0.02, η2 = 0.47] or Class 

2 [t(10) = 2.80, p = 0.02, η2 = 0.44]. There was no significant difference found in the B-C trial 

phase for Class 1 [t(10) = 3.02, p = 0.02, η2 = 0.48], Class 2 [t(10) = 3.17, p = 0.01, η2 = 0.50], or 

for Class 3 [t(10) = 2.98, p = 0.01, η2 = 0.47]. There was a significant difference found in the 

mixed trial phase for Class 3 [t(10) = 3.99, p < 0.004, η2 = 0.61], but not for Class 1 [t(10) = 

3.44, p = 0.01, η2 = 0.54] or Class 2 [t(10) = 2.51, p = 0.03, η2 = 0.39]. There was also a 

significant difference found in the test trial phase for Class 1 [t(10) = 3.37, p < 0.004, η2 = 0.53], 

but not for Class 2 [t(10) = 3.11, p = 0.01, η2 = 0.49] or Class 3 [t(10) = 2.61, p = 0.03, η2 = 

0.41]. The means and standard deviations are presented in Table 7. 
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Table 7  

Descriptive Statistics for Comparison Response Latencies for the Match-to-Sample (MTS) Task 
for the Control-based Condition 
 
  MTS1  MTS2 
Phase Class M SD N  M SD N 

A-B 
1 2.19 1.15 11  1.27 0.44 11 
2 2.17 0.87 11  1.31 0.59 11 
3 1.87 0.45 11  1.18 0.42 11 

B-C 
1 1.97 0.53 11  1.50 0.41 11 
2 2.59 1.08 11  1.71 0.42 11 
3 2.03 0.58 11  1.39 0.44 11 

Mixed 
1 2.52 1.07 11  1.32 0.26 11 
2 2.33 1.08 11  1.40 0.58 11 
3 1.98 0.61 11  1.32 0.26 11 

Test 
1 3.19 1.25 11  2.14 0.63 11 
2 3.63 2.13 11  2.00 0.64 11 
3 3.75 1.55 11  2.60 0.99 11 

 

When learning trials were combined there was a significant difference in response 

latencies for Class 1 [t(10) = 3.98, p = 0.003, η2 = 0.48], for Class 2 [t(10) = 4.56, p = 0.001, η2 = 

0.55], and for Class 3 [t(10) = 6.14, p < 0.008, η2 = 0.69]. There was also a significant difference 

in number of errors in Class 1 [t(10) = 3.80, p = 0.003, η2 = 0.46],Class 2 [t(10) = 6.48, p < 

0.008, η2 = 0.71] and for Class 3 [t(10) = 5.79, p < 0.008, η2 = 0.66]. There was also a significant 

difference in average percent correct in Class 1 [t(10) = -9.54, p < 0.008, η2 = 0.84], Class 2 

[t(10) = -5.75, p < 0.008, η2 = 0.66], and Class 3 [t(10) = -5.23, p < 0.008, η2 = 0.62]. Descriptive 

statistics for the combined learning trial phases are listed in Table 8.  



 

109 

Table 8 

Descriptive Statistics of Combined Learning Trials for the Match-to-Sample (MTS) Task for the 
Control-based Condition 
 
Performance 
Measure  

MTS1  MTS2 
M SD N  M SD N 

Latency 
1 2.23 0.72 11  1.36 0.28 11 
2 2.36 0.79 11  1.47 0.37 11 
3 1.96 0.39 11  1.30 0.26 11 

Errors 
1 2.36 1.24 11  0.06 0.13 11 
2 2.85 1.56 11  0.03 0.10 11 
3 2.24 1.91 11  0.06 0.20 11 

Correct 
1 0.84 0.06 11  0.99 0.02 11 
2 0.83 0.09 11  1.00 0.01 11 
3 0.87 0.08 11  0.99 0.03 11 

 

For those in the no-rationale condition, a significant difference in comparison response 

latency was found between the first and second MTS task in the A-B trial phase for Class 1 

[t(15) = 5.52, p < 0.004, η2 = 0.67] and for Class 3 [t(15) = 3.29, p < 0.004, η2 = 0.42] but not for 

Class 2 [t(15) = 2.90, p = 0.01]. There was also a significant difference found in the B-C trial 

phase for Class 3 [t(15) = 4.42, p < 0.004, η2 = 0.57], but not for Class 2 [t(15) = 2.03, p = 0.06] 

or Class 1 [t(15) = 3.22, p = 0.01]. There was no significant difference found in the mixed trial 

phase for Class 1 [t(15) = 3.21, p = 0.01], for Class 2 [t(15) = 3.32, p = 0.01], or for Class 3 

[t(15) = 2.76, p = 0.01]. There was a significant difference found in the test trial phase for Class 

3 [t(15) = 3.99, p < 0.01, η2 = 0.51], but not for Class 1 [t(15) = 2.34, p = 0.03] or Class 2 [t(15) 

= 3.32, p = 0.01]. The means and standard deviations are presented in Table 9. 
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Table 9  

Descriptive Statistics for Comparison Response Latencies for the Match-to-Sample (MTS) Task 
for the No-Rationale Condition 
 
  MTS1  MTS2 
Phase Class M SD N  M SD N 

A-B 
1 1.68 0.45 16  0.99 0.19 16 
2 1.89 0.66 16  1.31 0.75 16 
3 2.07 0.85 16  1.30 0.59 16 

B-C 
1 1.87 0.44 16  1.47 0.35 16 
2 2.09* 0.75* 16  1.67* 0.61* 16 
3 2.00 0.46 16  1.52 0.53 16 

Mixed 
1 1.90 0.64 16  1.32 0.43 16 
2 2.16 0.65 16  1.56 0.59 16 
3 2.31 1.24 16  1.37 0.64 16 

Test 
1 2.66 0.68 16  2.19 0.62 16 
2 2.83 1.08 16  2.05 0.61 16 
3 3.44 1.53 16  2.25 0.73 16 

*Not a significant difference. 

 
When learning trials were combined there was a significant difference in response 

latencies for Class 1 [t(15) = 5.06, p < 0.008, η2 = 0.60], for Class 2 [t(15) = 3.92, p = 0.001, η2 = 

0.47], and for Class 3 [t(15) = 4.36, p = 0.001, η2 = 0.53]. There were no significant differences 

in number of errors in Class 1 [t(15) = 2.31, p = 0.04], Class 2 [t(15) = 2.70, p = 0.02] or Class 3 

[t(15) = 2.60, p = 0.02]. There was a significant difference in average percent correct in Class 1 

[t(15) = -6.45, p < 0.008, η2 = 0.71], Class 2 [t(15) = -8.77, p < 0.008, η2 = 0.82], and Class 3 

[t(15) = -8.01, p < 0.008, η2 = 0.79]. Descriptive statistics for the combined learning trial phases 

are listed in Table 10.  
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Table 10 

Descriptive Statistics of Combined Learning Trials for the Match-to-Sample (MTS) Task for the 
No-rationale Condition 
 
Performance 
Measure  

MTS1  MTS2 
M SD N  M SD N 

Latency 
1 1.81 0.39 16  1.26 0.23 16 
2 2.05 0.53 16  1.51 0.57 16 
3 2.12 0.75 16  1.40 0.38 16 

Errors 
1 6.85 11.84 16  0.02 0.08 16 
2 8.21 12.18 16  0.04 0.11 16 
3 8.15 12.36 16  0.10 0.34 16 

Correct 
1 0.83 0.10 16  1.00 0.01 16 
2 0.78 0.10 16  0.99 0.01 16 
3 0.78 0.10 16  0.99 0.02 16 

 

 
Hypothesis 3: Second and Third Stimuli Ratings  

Transfer of function was tested for by examining the difference in stimuli rating scores. 

Derived relations were sufficiently acquired, as evidenced by 34 of the 46 (74%) participants 

scoring 86% correct or better in the testing phase. In terms of symmetry relations, 39 participants 

(84.8%) scored 100% correct, 3 participants (6.5%) scored 92% correct, 3 (6.5%) scored 83% 

correct, and 1 participant (2.2%) scored 65% correct. In terms of transitivity relations, 39 

participants (84.8%) scored 100% correct, 3 participants (6.5%) scoring 83% correct, 6 (6.5%) 

scored 67% correct, and 1 (2.2%) scored 56% correct. In terms of equivalence relations, 33 

participants (71.7%) scored 100% correct, 3 participants (6.5%) scored 83% correct, 6 (13%) 

scored 67% correct, and then 1 participant (2.2%) each scored 63%, 60%, 50%, and 45% correct. 

An accuracy of 80-85% correct or above is generally used as a cutoff to demonstrate successful 

learning.  

Accuracies for symmetry, transitivity, and equivalence trials for the first MTS task were 

lower in comparison to those in the second task. The overall average correct score distribution in 
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the second MTS task was 2 participants (4.3%) who scored 100% correct, 4 participants (8.7%) 

who scored 95% correct, 12 (26.1%) scored 90% correct, 22 (47.8) scored 86% correct, 4 (8.7%) 

scored 81% correct, and 4 (2.2%) who scored 57% correct. In terms of symmetry relations, 41 

participants (89.1%) scored 100% correct, 1 participant (2.2%) score 92% correct, 5 participants 

(4.3%) scored 83% correct, and 1 participant (2.2%) scored 58% correct. In terms of transitivity 

relations, 43 participants (93.5%) scored 100% correct, 1 (2.2%) scored 67% correct, and 1 

(2.2%) scored 58% correct. In terms of equivalence, 43 participants (93.5%) scored 100% 

correct, 1 (2.2%) scored 83% correct, and 1 (2.2%) scored 58% correct.  

As the distributions of the ratings were extremely positively skewed in the first 

administration of ratings, due the arbitrary stimuli evoking no emotional responses as yet, 

nonparametric tests were used to examine differences in rating. Transformations were not 

performed as the skewed distributions gave valuable information on the ratings. Wilcoxon signed 

ranks tests were used to test for differences between the second and first stimuli ratings. 

Significant differences were seen in ratings for A1 for the need to avoid, comfort or discomfort, 

relation of stimulus to health problems, and the strength of emotional reaction (Z = -3.541, -

4.567, -3.810, and -4.835, respectively, with p < 0.01 for each domain). Significant differences 

were seen in ratings for A2 for the need to avoid, comfort or discomfort, relation of stimulus to 

health problems, and the strength of emotional reaction (Z = -4.241, -4.866, -3.256, and -4.513, 

respectively, with p < 0.01 for each domain). Significant differences were seen in ratings for C1 

for the need to avoid, comfort or discomfort, relation of stimulus to health problems, and the 

strength of emotional reaction (Z = -4.208, -4.719, -3.942, and -4.684, respectively, with p < 0.01 

for each domain. Significant differences were seen in ratings for C2 for the need to avoid, 

comfort or discomfort, relation of stimulus to health problems, and the strength of emotional 
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reaction (Z = -3.619, -3.854, -3.066, and -4.121, respectively, with p < 0.01 for each domain. 

There were no significant differences (p > 0.05) in ratings for A3, C3, B1, B2, B3, VC1, VC2, 

and VI in each domain.  

As many of the distributions did not meet normality tests, with some distributions that 

retained the positive skew (such as ratings for neutral stimuli not changing), as well as to remain 

consistent in testing, nonparametric testing was again utilized. For participants in the 

Acceptance-based condition, there was a significant difference in ratings from the third to second 

stimuli rating for A1 on the emotional reaction domain (Z = -2.251, p = 0.024) and near 

significance for the avoid domain (Z = -1.927, p = 0.054). There was a significant difference in 

ratings for B1 on the relation to the health problem domain (Z = -2.070, p = 0.038). There were 

no significant differences (p > 0.05) in ratings for A2, A3, C1, C2, C3, B2, B3, VC1, VC2, and 

VI in each domain.  

For participants in the control-based condition, there was a significant difference for B1 

on the dis/comfort, relation to health problem, and emotional reactivity domains (Z = -2.264, p = 

0.024; Z = -2.032, p = 0.042; and Z = -2.032, p = 0.042; respectively). There was a significant 

difference in ratings for VC1 on the emotional reactivity domain (Z = 0.021, p = 0.021). There 

was a significant difference in ratings for VI on the discomfort domain (Z = -2.032, p = 0.042). 

There were no significant differences (p > 0.05) in ratings for A1, A2, A3, C1, C2, C3, B2, B3, 

and VC2 in each domain. For participants in the no-rationale condition, there were no significant 

differences (p > 0.05) in ratings for A1, A2, A3, C1, C2, C3, B1, B2, B3, VC1, VC2, and VI in 

each domain.  
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Hypothesis 4:  B – D links in Derived Relations Testing 

The trends of frequencies in which participants selected the D stimuli in the presence of 

the B sample stimuli are described (see Appendix J for a list of B and D stimuli generated by 

participants). Chi square tests were not appropriate in this case as the assumption of 

independence of observation was violated, as noted in the first study. Frequencies of selections 

were averaged across participants for the first MTS task, and averaged across groups for the 

second MTS task. Although some participants did alter their responses, there does not appear to 

be a significant change from the first to second MTS task (see Figure 13). 

 
Figure 13. Average percent frequencies of B-D selections.  
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Discussion 

 Most participants reported being “somewhat concerned” about the possibility of being 

diagnosed with cancer, with the most common concerns as shortened life span, loss of abilities, 

strain on relationship, and physical changes. Participants had a wide range on behavioral 

flexibility as measured by the AAQ-II with a mean toward the center of the scale. They also had 

a wide range on the BDI-2 with a mean toward the minimal range of depressive symptoms.  

 While there were no significant performance differences in the A-B trial phases in the 

first MTS task, there was a significant difference in the B-C trial phases in comparison response 

latency between Classes 1 and 2 with longer response means to Class 2. There was a large effect 

size to this difference. There were no significant performance differences in the mixed trial or 

testing trial phases. In the second MTS task there were no significant differences between 

experimental conditions for each class performance in terms of comparison response latencies, 

number of errors, or accuracies. Significant differences, in terms of latencies and accuracies, 

with large effect sizes were found between the first and second MTS task for all classes for the 

acceptance-based, control-based, and no-rationale condition in combined learning trial phases. 

Significant differences were found between the first and second MTS task for all classes for the 

control-based condition in terms of number of errors, but only for Classes 2 and 3 in the 

acceptance-based condition and no significant differences for the no-rationale condition. There 

were significant differences in response latencies in all class for the acceptance-based condition, 

but only for Class 1 in the control-based condition and only for Class 3 in the no-rationale based 

condition. 

 Significant increases in stimuli ratings from the first and second stimuli ratings were seen 

in all domains for A1, A2, C1, and C2. This finding supports a transfer of function occurred from 
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the B stimuli to the nonsense stimuli (A and C) in Classes 1 and 2. There were no significant 

difference in ratings to the neutral stimuli (Class 3), the generated words (B stimuli), or the 

values stimuli (VC/I). In the second and third stimuli ratings the acceptance-based condition had 

significant decreases on the emotional reactivity domain for A1 and relation to the health 

problem domain for B1. The control-based condition had significant decreases on dis/comfort, 

relation to health problem, and emotional reactivity domains for B1, and significant decreases on 

emotional reactivity for VC1 and dis/comfort ratings for VI. There were no significant 

differences in ratings for any of the stimuli on all domains for the no-rationale condition.  

 Limitations include the confusion some participants reported in responding to some 

questionnaires as though they were diagnosed with cancer but not with all questionnaires. This 

may have produced some misrepresentative variability. There were also some missing variables 

in the stimuli ratings due to experimenter error.  
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CHAPTER 4 

GENERAL DISCUSSION 

 Results revealed a lack of hypotheses support in the patient sample, with some 

hypotheses supported in the student sample. On the whole, the patient sample tended to perform 

slightly better in Class 1 or 2 in the first match-to-sample (MTS) task but did not evidence 

statistically significant differences in performance in response to emotionally salient stimuli as 

expected. Again, there were no statistically significant differences in performance on the second 

MTS task between conditions but there were relative differences. While the no-rationale 

condition had consistent accuracies across classes in testing trials, the acceptance-based 

condition held similar accuracies for Classes 2 and 3 that were relatively better than Class 1, and 

the control-based condition performed best in Class 3, then Class 2, and then Class 1 in terms of 

both latencies and accuracies. Visual inspection also suggested Condition 1 had shorter overall 

latencies than the other two conditions. Those who volunteered to participate, however, had low 

depressive symptoms and higher flexibility scores than those seen in the student sample. In 

debriefing the patient sample, many of the participants relayed a life philosophy that shared 

many qualities with acceptance and commitment therapy (ACT), particularly that of acceptance.  

The student sample revealed statistically significant differences between classes 1 and 2 

in the B-C trials in terms of latencies on the first MTS task. On the second MTS task there were 

no statistically significant differences between conditions between classes. However, within 

conditions there were statistically significant differences between classes from the first to second 

MTS task. When learning trials were combined (i.e., A-B, B-C, and mixed training trials) all 

conditions had significant differences between all classes in terms of latency and average percent 

correct. In terms of the number of errors, there were no significant differences between classes 
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for the no-rationale condition, there were significant differences between in Classes 2 and 3 for 

the acceptance-based condition, and there were significant differences between all classes in the 

control-based condition. Students showed transfer of function to A and C stimuli related to the 

health-related and treatment-related stimuli, as well as some decreases in ratings to stimuli post-

intervention. The Acceptance-based condition experienced more of a reduction in emotional 

reactivity on the A1 stimulus, whereas the Control-based condition experienced reduction to all 

the other domains excluding avoidance to the health-related stimulus (B1). 

 Several factors may contribute to the inconsistent results found in the two experiments. It 

may be that the MTS task is not an appropriate task to measure learning differences in relation to 

emotionally salient stimuli in a pre-post intervention format. One issue may be the amount of 

time a MTS task demands from patients. While there have been significant differences in 

previous studies that find facilitation or inhibition effects on learning with emotionally salient 

stimuli in MTS tasks, the amount of time required to find sufficient differences in performances 

in a study such as this may place too great of a demand on participants' time. It may strengthen 

results to have a therapist work with the patients to generate stimuli, both health and values 

related, that better addresses the responses putatively tested in the MTS task (i.e., flexibility in 

learning) which would require more time. It may also allow for more variability of results to 

allow the patients to spend longer amounts of time with the learning task.  

There is also the issue that the MTS task is a "forced choice" task, in that the participants 

are "forced" to make a choice among the stimuli presented in order to make progress. In 

situations outside of the laboratory response repertoires generally offer greater variability in 

responses, including the choice to make no response. The learning history developed in a MTS 

task often requires mutually exclusive responses as well, meaning if one stimulus is selected by 
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nature of the task another cannot also be selected. Mutually exclusive responding is not 

necessarily required in natural learning environments.  

Another factor that addresses differences between the two samples is that of age. 

Although the training procedures do not account for differences between the two samples, as 

they are identical, it would be interesting to explore if the learning style and apparatus were 

altered if differences in performances would emerge. The emergence of performance changes 

may be due to such differences between the sample populations as learning histories that include 

or do not include a computer. There would be expected differences in latency due to age, as 

evidenced in the student sample. This may be due to ease of movement as probability for health 

problems increase with age.  

Another possibility is that the therapy protocols do not affect learning, but affect the 

responses to related stimuli. Research has shown that it takes purposeful work to break relations 

(e.g., Smeets et al., 2003). ACT specifies that the therapy is not intended to change the content of 

thoughts or experiences; rather it claims to change the context. In this sense the purpose is to 

broaden the available repertoire in response to stimuli. This means that a person may still have 

the concern of death or loss of ability when faced with cancer and chose to live in a value-

consistent manner.  

 The lack of transfer of function in the patient sample is not entirely surprising. Though 

some theories suggest that transfer of function occurs without training (e.g., stimulus 

equivalence), researchers have found that transfer of function may often require some training in 

the laboratory (e.g., Dougher et al, 2002; Gatch & Osborne, 1989; Hayes et al., 1991; Wulfert & 

Hayes, 1988). It may also be that the patient population, though they picked emotionally salient 

words, selected words that they were willing to be exposed to in the study. The student sample 



 

120 

also generated their own words, but the words did not reflect a current situation as it did for the 

patient sample. As mentioned before, the ratings for the participant generated stimuli showed 

that the stimuli held emotional salience for both sets of participants, so the question is if the 

power of the salience could have been increased (e.g., such as in a therapist facilitated 

procedure). In transfer of function studies, inclusion criteria often include that the participant 

display a strong enough reaction (e.g., physiological response) to measure function responses to 

stimuli in derived relations. An increase in strength in the functional response may have allowed 

for improved transfer of function findings in the patient population, and may have offered a 

better test of flexibility in terms of acceptance/willingness to work with such emotionally 

evocative stimuli.  

 The use of the values consistent and inconsistent stimuli in the MTS task may have also 

been a poor measure of willingness to pair emotionally aversive words with values. For one, it 

limits the options of responding. A person is forced to choose one word in response to the 

sample, and by choosing one the option to choose other words by default are mutually exclusive. 

In addition, the participants are not provided a purposive valued direction, only disconnected 

stimuli. The intention of the task was to see if participants would be willing to select value-

consistent stimuli in response to health or treatment related stimuli, and thus pair the neutral 

stimulus with the values-inconsistent stimulus by default. However, values are not directly 

addressed in the treatment protocols. In ACT a therapist will work with a patient to establish a 

valued direction that establishes what a patient is willing to work for in his/her life. This means 

the patient may have a purpose or intent when approaching (willing to experience) aversive 

stimuli. Therefore, what may have been missing in this task was the connection of what the 
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actions were "in the service of" achieving, such as relinquishing ineffective struggles with 

responses (e.g., thoughts) to cancer for the purpose living a more fulfilling life.  

In terms of looking at differences in learning flexibility both samples displayed greater 

variations in the latency measures. In the student sample, the control-based and no-rationale 

conditions had significant differences in Class 3 across many of the learning trials, while 

Condition 1 had significant differences in class1 across most of the learning trials. The 

differences disappear when latencies are averaged across learning trials, but this may reveal 

greater flexibility for Condition 1 at a molecular level. Stimuli ratings also suggest that the 

emotional reactivity for a Class 1 stimulus decreases after the intervention as well as the relation 

to the health problem for the actual health-related stimulus (B1) for Condition 1 participants. In 

Condition 2 there is a decrease in ratings for the health related stimulus itself in domains of 

(dis)comfort, emotional reactivity, and relation to the health problem that does not appear to 

result in an increased flexibility for response times to the health or treatment related stimuli. 

Though participants in the control-based condition rated their intervention more valuable than 

the other two conditions, it does not appear to have increased performance flexibility. This result 

may occur because the use of the MTS task was an inappropriate measure of such flexibility or 

the MTS task was only able to reflect a small portion of response change.  

 Interest and supportive data have been building for acceptance and commitment therapy. 

Empirical support is starting to build not just for clinical populations, but medical ones as well 

(e.g., Gifford et al., 2004; Gregg, Callaghan, Hayes, & Glenn-Lawson, 2007; Lundgren, Dahl, & 

Hayes, 2008). In addition to our interest of what populations this therapy is effective for there is 

also the interest in learning how does this therapy take its effect. While the two experiments did 

not support the affect on changing learning performances in response to an acceptance-based 
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intervention, that does not indicate an ineffectiveness of ACT for the cancer population. The two 

experiments relay more information on procedures used rather than effectiveness of ACT in 

cancer or at-risk for cancer populations. A more direct comparison of MTS performances 

between classes and conditions may have provided more detailed information in terms of 

learning flexibility, especially between the two samples. Larger sample sizes would have helped 

to increase the power of the tests. In terms of the patient sample, more random sampling would 

be beneficial to examine the effects of the interventions for those who are not as well off as those 

who volunteered to participate (i.e., in terms of flexibility, coping, and depressive symptoms). As 

it is, the results suggest that acceptance may not be the only significant component to improving 

quality of life in cancer patients, that behavioral activation (committed action) is also crucial. 

Given this data, those diagnosed with cancer and those at-risk for cancer may benefit from 

establishing a foundation of acceptance (such as seen in the patient sample) from which to begin 

working on behavioral flexibility.  

 Limitations to the study include participant characteristics and procedural weaknesses. 

The two participant samples are difficult to compare as one is in the context of a hypothetical 

situation and the other is in the context of a life-altering situation. There is also the limitation of 

finding willing volunteers in a medical population who have the time and physical capabilities of 

participating. The few patients often participated when waiting on medical treatments and would 

therefore be at the hospital for a long time even if not in the study. As the patient sample was 

recruited from a Veterans’ hospital, there were also many patients who were not willing to make 

the long drive (some driving over three hours) to participate. There were also some patients who 

withdrew after becoming ill (before participation) as a consequence of their cancer treatment. 

There was also the difficulty of establishing how different the conditions were in terms of 
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participant demographics due to skews in the distributions. There may be an unaccounted 

variable that would be easier to identify if a larger sample size was used.  

 Continued research is encouraged to examine how ACT affects the quality of life, 

behavioral activation, and additional effects on experience of symptoms it has for the cancer 

population. Behavioral flexibility should continue to be studied, but may need procedures 

different from those used here. Changes could be made in the MTS task to address the 

appropriateness of the task as mentioned above, such as allowing a "no-response" option or 

increasing response options. The problem that arises is the time issue also mentioned above. 

There is also the need for a greater understanding of controlling variables and their influence in 

performance in the MTS task when introducing alterations such as "no-response" options. The 

difficulties induced by intricate procedural plans in a basic experiment as well as limitations of 

time availability of patients with cancer favor the use of clinical trials that will not 

overwhelmingly increase time demands on patients and increases benefit seen by the participant.  

Many of the cancer patients noted their interests lay in a cure for cancer. As cancer 

involves such complex biological processes that will necessitate much more study in the process 

of looking for a cure, options that improve the quality of life during treatment are seen as 

beneficial. By expanding the treatment options available to patients with cancer perhaps it would 

also be possible to expand their life and their space in which to live. It may allow for a greater 

ability to withstand treatment and allow individuals to continue living a meaningful life rather 

than wait to resume life.  
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APPENDIX A 

DEMOGRAPHICS QUESTIONNAIRE
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What is your age? ___________________________________ 

What is your gender?  Male Female 

What is your marital status?   
 Single 

 Married 

 Separated 

 Divorced 

 Widowed 

 Other? _____________________________ 

What is your ethnic/racial background?  
 Asian/Pacific Islander 

 Black/African American 

 Hispanic/Latino 

 Middle Eastern/Arab 

 Native American 

 White/Caucasian 

 Biracial, please specify __________________ 

 Other, please specify ___________________ 

Which category best describes your religious preference?  
 Agnostic         (1)   
 Buddhism       (2)  

Christianity     (3) Specify Denomination __________________ 
Hinduism        (4)  
Islam               (5)  
Judaism           (6)   
Other               (7) Specify ______________________________ 
None             (8)  

What is your approximate yearly income?  
 Less than $25,000 

 $25,000 - $49,999 

 $50,000 - $74,999 

 $75,000 - $100,000 
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 Greater than $100,000 

What is the highest level of education or grade that you completed?  
 Less than 7th grade 

 Junior high 

 Some high school 

 High school graduate/GED 

 Some college 

 Associates degree 

 4-year college graduate 

 Graduate school   

What type of cancer have you been diagnosed with? __________________________ 

 Stage of cancer? ______________________ 

How long ago were you diagnosed? _________________________________________ 
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APPENDIX B 

STIMULI RATINGS
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Please rate each of the words or pictures using these 9-point rating scales. 

 

How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 



 

130 

 

How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 
 
 
 

Insert health-
related word 

Insert treatment-
related word 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 
 
 
 
 
 
 
 
 
 
 

Insert neutral 
word 
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How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 
 
 
 

 

 

 

Insert health-
related word  
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VC1 

How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 
How consistent is this word/picture with your values? 
 
1 2 3 4 5 6 7 8 9 
Not at all 
consistent 

 A little 
consistent 

 Somewhat 
consistent 

 Mostly 
consistent 

 Extremely 
consistent 

 
 
 
 
 
 
 



 

138 

 

VC2 

How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 
How consistent is this word/picture with your values? 
 
1 2 3 4 5 6 7 8 9 
Not at all 
consistent 

 A little 
consistent 

 Somewhat 
consistent 

 Mostly 
consistent 

 Extremely 
consistent 
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VI1 

How strongly do you feel the need to avoid thinking about this word/picture or 
 feelings that go with it?  
 
1 2 3 4 5 6 7 8 9 
No 
need to 
avoid 

 Little 
need to 
avoid 

 Somewhat 
need to 
avoid 

 Much 
need to 
avoid 

 Extreme 
need to 
avoid 

 
How comfortable or uncomfortable is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
discomfort 

 Little 
discomfort 

 Somewhat 
discomforted 

 A lot of 
discomfort 

 Extreme 
discomfort 

 
How related is the word/picture to current health problems you have? 
 
1 2 3 4 5 6 7 8 9 
Not at 
all 
related 

 A little 
related 

 Somewhat 
related 

 A lot 
related 

 Extremely 
related 

 
How strong is your emotional reaction to the word/picture? 
 
1 2 3 4 5 6 7 8 9 
No 
emotional 
reaction 

 Little 
emotional 
reaction 

 Somewhat 
of an 
emotional 
reaction 

 A lot of 
emotional 
reaction 

 Extreme 
emotional 
reaction 

 
How consistent is this word/picture with your values? 
 
1 2 3 4 5 6 7 8 9 
Not at all 
consistent 

 A little 
consistent 

 Somewhat 
consistent 

 Mostly 
consistent 

 Extremely 
consistent 

 
 
 



 

140 

APPENDIX C 

MANIPULATION CHECKS
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1. Please briefly describe the main points in the recording:  

 

 

 

2. Did you use the information learned in the recording?   Yes  No 

If “yes”, please describe how so?  

 

 

3. Please rate how useful you found the information on the recording: 

1 2 3 4 5 6 7 8 9 
Not at 
all 
useful 

 A little 
useful 

 Somewhat 
useful 

 A lot 
useful 

 Extremely 
useful 

 

4. Please rate how valuable you found the information on the recording:  

1 2 3 4 5 6 7 8 9 
Not at 
all 
valuable 

 A little 
valuable 

 Somewhat 
valuable 

 A lot 
valuable 

 Extremely 
valuable 
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APPENDIX D 

COLOR RATING
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Please rate the colors on how much you like each of them, from 1 being “completely dislike” and 

5 being “like a lot”. Some of the colors may be unfamiliar to you. For those that you are not 

familiar with please put a star next to the color name.  

 Completely    Like a 
 Dislike   lot 
Turquoise 1  2  3  4  5 

Goldenrod 1  2  3  4  5 

Violet  1  2  3  4  5 

Maroon 1  2  3  4  5 

Fuchsia 1  2  3  4  5 

Cerulean 1  2  3  4  5 

Teal  1  2  3  4  5 

Magenta 1  2  3  4  5 

Sienna  1  2  3  4  5 

Mahogany 1  2  3  4  5 

Sepia  1  2  3  4  5 

Lavender 1  2  3  4  5 

Periwinkle 1  2  3  4  5 

Mauve  1  2  3  4  5 

Chartreuse 1  2  3  4  5 

 



 

144 

APPENDIX E 

ACCEPTANCE SCRIPT
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 This is a brief example of material discussed in a therapy session to aid in the adjustment 

process for those who are diagnosed with cancer. The following topics might be discussed in 

response to concerns people may have about what their cancer diagnosis means in terms of their 

ability to continue to lead a life that includes all the important aspects a person has always 

planned on.  

 This particular type of therapy tends to address things a bit differently than the way 

people are used to thinking. It sees thoughts and feelings that occur as difficult to get rid of, or 

even impossible to stop. Sometimes when people try to get rid of “bad” or uncomfortable 

thoughts and feelings, it makes the thoughts and feelings stronger and harder to get rid of. 

Because of this difficulty in getting rid of thoughts and feelings, this therapy says to just let them 

happen.  

 Thoughts and feelings do not cause things. A person does not do something because they 

are angry, sad, happy, or scared. These feelings may make a certain behavior sound more 

appealing at the time, but they do not make us do things. Thinking things through to explain how 

things happen, or to plan for certain situations, is definitely helpful in some occasions, but not all 

occasions. Thoughts and feelings can occur at the same time or just before we do certain things, 

but they do not cause them. This is why it is okay to let thoughts and feelings happen rather than 

try to stop them. They can’t stop us from doing what we really want to do in life. You may have 

thoughts about what having cancer means for you, but they can’t stop you for leading the life you 

want to lead. Cancer may bring up certain feelings for you. It may make perfect sense to feel 

such ways, but the feelings do not keep you from the life you want. 

 Our thoughts and feelings don’t decide what we do, they do not define who we are. 

Certain events or experiences do not define us as individuals either. Sometimes bad things 
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happen, and sometimes good things happen. We may learn new things, our looks may change as 

we age, and we may do lots of different things during our life, but who we are stays constant 

throughout the years. Thoughts, feelings, and physical changes are things we experience, not 

who we are as a person. Having cancer is one more experience. Cancer is not who you are. You 

decide what direction you want your life to go in, and though life can mess with the plans, it is 

up to you to decide to continue in your valued direction – the direction of what you want your 

life to be about.  

 Because who we are remains constant throughout our lives, it means that who we are can 

never be defeated or lost. Negative events or experiences may occur, but they can’t break us. The 

challenges that life presents may mean that plans are carried out differently than originally 

planned, but they still can be carried out. We are never lost: this means there will always be a 

way for us to go where we want to go in life. Cancer will just have to come along for the ride.  

I have an exercise for you to do, to help you understand how there is a you that is present for 

everything that happens in your life, but that is different than the things that happen in your life. 

You are not your experiences. Please close your eyes. Pay attention to what thoughts, feelings, 

and experiences you are having at this present moment. What are you thinking? What are you 

feeling? What emotions do you feel right now? Feel your weight against where you are sitting. 

What sensations do you notice on your skin? What do you hear? What do you smell? Notice as 

you pay attention to all these things, there is a part of you that is taking notice of this experience 

– it is called the “observer you.” Think of events throughout your life, starting when you were 

young. Can you think of an event that happened to you as a child? Maybe your first day at a new 

school or the birth of a younger sibling – something like that. What happened in that event? 

Notice that the part of you that witnessed everything at that time, that same you, is sitting here 
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now. Think of an event when you were a teenager. Can you see the details? Notice how there are 

certain things about you that have changed since that memory – how you look, how you feel, 

how you think. Notice that same “observer you” that is witnessing and processing everything 

that goes on. Now think of an event from adulthood. Can you picture the details? Do you notice 

the changes in you since the last memory? How much more responsibility you have, how much 

older you look. And still that same you who has been observing all this time is there. Notice that 

the “you” is always there observing these events, but that the “you” is not made up of these 

events. The “you” is the context in which all these events happen, rather than the content of the 

events. The struggles you may have are just more experiences, not you. It is possible for all this 

content to be present, but you don’t have to invest so much in the content as a measure of life. 

You can choose to accept all of your life experiences – your thoughts, your feelings, your 

physical changes, all of it – knowing that you are more than the content of your experiences, and 

knowing that you can move toward what you care about in this very moment.  
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APPENDIX F 

CONTROL SCRIPT
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 This is a brief example of material discussed in a therapy session to aid in the adjustment 

process for those who are diagnosed with cancer. The following topics might be discussed in 

response to concerns people may have about what their cancer diagnosis means in terms of their 

ability to continue to lead a life that includes all the important aspects a person has always 

planned on.  

 This particular type of therapy uses the power of the mind to help people deal with things 

that come up in life, such as a cancer diagnosis. One amazing thing about our minds, is that they 

have the ability to focus on what they choose to focus on, given practice. Once you are able to 

focus your mind you will have the ability to direct your attention to the things in life you find 

important, rather than letting disruptive thoughts or feelings get in your way. The mind is good at 

wandering, and so there are several ways to practice keeping your mind focused in the direction 

you choose. If you find that your mind often drifts off to think of something you may not want to 

think about, such as cancer for example, you can give it an activity to work on. By keeping the 

mind busy, actively working on one topic that you choose, it will be too busy to go back to the 

thoughts you wish to avoid. Focus on repeating a positive thought, or working out details of a 

desired event, or imagine an activity that you would like to be doing. These types of strategies 

keep the mind busy with the information you want to think about. 

 As you learn strategies to focus your mind, you also need to practice the strategies. As 

with any other skill, you need to practice directing your mind’s focus to get the outcome you 

want. When you practice focusing your mind you will be able to focus faster with less 

interruptions than if you were only trying strategies to control you mind every once in a while. It 

is important to practice this focus at times when you are not in a great need. If you are having a 

lot of negative thoughts and feelings about your cancer diagnosis, and have never practiced 
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controlling your mind, it may be difficult to stop the unwanted thoughts. By practicing, 

especially at times when there is nothing bothering you, you will make that skill stronger so that 

when something is bothering you, you can stop those unwanted thoughts.  

 Another amazing ability of the mind is that it can control what is happening in the body. 

If you have ever noticed the state of your body when you feel stressed you have seen this type of 

control. As you think about things that are making you stressed, you feel emotionally stressed, 

and the body follows suit. Your muscles can become tense, your stomach tight, and your head 

can ache. The mind is also able to control the reverse process, relaxation. You can picture or tune 

into different parts of your body and give it permission to relax. Tell your muscles to release the 

tension, direct slow relaxing breaths in and out of your lungs. Directing your body to relax can 

even change your heart rate, temperature, and blood pressure. Relaxation has been used to help 

people control the pain that they experience. Some therapists even suggest envisioning your 

immune system attacking cancer cells in your body.  

 Because the mind and body are so connected, learning to control one means that you can 

learn to control the other. As mentioned before, this type of control takes practice. Notice how 

either your body or mind responds in certain situations. You may notice that in certain situations 

your thoughts run away with you, such as when you try to fall asleep at night. Use the 

opportunity to focus on your body relaxing to give the mind a break from the thoughts. This can 

relax both the body and mind to allow you to sleep. At other times, you may notice that you 

experience more pain than at other times. Once you are aware of this response to such situations, 

you can then use the strategies to focus your mind and even reduce the pain you experience. 

Practice in controlling the mind-body connection can aid in many situations in helping you to 

feel better, despite having cancer. You can regain control in how you feel.  
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 Let’s practice one of those strategies now. Please close your eyes. Take a deep, slow 

breath so that you feel your abdomen slowly fill with air, and then slowly release the air along 

with any tension held in your muscles. Be sure to breathe evenly in – and out, so as not to 

hyperventilate. As you continue breathing, think of a place that you find comforting to stay in for 

a short while. You can choose the location, real or imaginary, it can be inside or outside – you 

can decide what elements to include such as what the temperature is like, how many people are 

there (if any), and so on. Visualize your location in as much detail as possible. What do your 

surroundings look like? What objects and colors are there? Notice what it feels like to be in that 

location. Is it warm or cool, are you in contact with anything? Is there a comforting breeze? 

Notice any smells that are present. Although it may be difficult, notice whether there is a taste 

associated with the location, for example, the salt in the sea air or crisp cool mountain air. What 

can you hear? The more each of the five senses are involved the more beneficial the visit to your 

location will be for you. Make sure both your mind and body come in contact or notice all there 

is to notice in your location. If thoughts or feelings that you don’t want to have show up in your 

space, remember that you can replace them with whatever you do want there – you are in control 

of what you think, and how you feel. 
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APPENDIX G 

NO TREATMENT PROTOCOL
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 Baseball is a bat-and-ball sport played between two teams of nine players each. The goal 

of baseball is to score runs by hitting a thrown ball with a bat and touching a series of four 

markers called bases arranged at the corners of a ninety-foot square, or diamond. Players on one 

team (the batting team) take turns hitting while the other team (the fielding team) tries to stop 

them from scoring runs by getting hitters out in any of several ways. A player on the batting 

team can stop at any of the bases and hope to score on a teammate's hit. The teams switch 

between batting and fielding whenever the fielding team gets three outs. One turn at bat for each 

team constitutes an inning; nine innings make up a professional game. The team with the most 

runs at the end of the game wins. 

 Baseball on the professional, amateur, and youth levels is popular in North America 

(particularly in the United States), Central America, parts of South America and the Caribbean, 

and parts of East Asia and Southeast Asia. The game is thought to have originated in England 

some time before 1755, as noted by William Bray, a lawyer from the period whose diary 

historians have recently authenticated. The consensus of historians is that it evolved from earlier 

bat-and-ball games, such as cricket and rounders. Baseball was then brought to North America 

by British and Irish immigrants. This is contrary to the popular belief that the game was invented 

in North America during the eighteenth century. However, by the late nineteenth century, 

baseball was widely recognized as the national sport of the United States. The game is 

sometimes referred to as hardball in contrast to the very similar game of softball. 

 In North America, professional Major League Baseball teams are divided into the 

National League (NL) and American League (AL). Each league has three divisions: East, West, 

and Central. Every year, the champion of Major League Baseball is determined by playoffs 

culminating in the World Series. Four teams make the playoffs from each league: the three 
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regular season division winners, plus one wild card team. The wild card is the team with the best 

record among the non–division winners in the league. In the National League, the pitcher is 

required to bat, per the traditional rules. In the American League, there is a tenth player, a 

designated hitter, who bats for the pitcher. Each major league team has a "farm system" of minor 

league teams at various levels. These teams allow younger players to develop as they gain on-

field experience against opponents with similar levels of skill. 

Origins of baseball 

 The story that Abner Doubleday invented baseball in 1839 was once widely promoted 

and widely believed, but there was and is no evidence for this claim, except for the testimony of 

one man decades after the fact, and there is a great deal of persuasive counter-evidence. 

Doubleday left many letters and papers, but they contain no description of baseball or even a 

suggestion that he considered himself a prominent person in the history of the game. His New 

York Times obituary makes no mention of baseball, nor does a 1911 encyclopedia article about 

Doubleday. 

 The distinct evolution of baseball from among the various bat-and-ball games is difficult 

to trace with precision. Oina, a very similar bat-and-ball traditional game played in Romania was 

mentioned for the first time during the rule of King Vlaicu Vodă, in 1364. Typically, consensus 

was that today's baseball is a North American development from the older game rounders, 

however a 2005 book Baseball Before We Knew It: A Search for the Roots of the Game, by 

David Block, and historical evidence argues against that notion. Several references to "baseball" 

and "bat-and-ball" have been found in British and American documents of the early eighteenth 

century. The earliest known description is in a 1744 British publication, A Little Pretty Pocket-

Book, by John Newbery. It contains a wood-cut illustration of boys playing "base-ball," showing 
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a baseball set-up roughly similar to the modern game, and a rhymed description of the sport. 

However, on September 11, 2008, the Surrey County Council's History Centre gave 

documentary proof that the game was being played by the British before anywhere else and have 

written to Major League Baseball explaining this. The diarist William Bray recorded a game of 

baseball on Easter Monday 1755 in Guildford. The earliest known unambiguous American 

discussion of "baseball" was published in a 1791 Pittsfield, Massachusetts town bylaw, which 

prohibited the playing of the game within 80 yards (70 m) of the town's new meeting house. The 

English novelist Jane Austen made a reference to children playing "base-ball" on a village green 

in her book Northanger Abbey, which was written between 1798 and 1803 (though not published 

until 1818). 

 The first full documentation of a baseball game in North America is Dr. Adam Ford's 

contemporary description of a game that took place in 1838 on June 4 (Militia Muster Day) in 

Beachville, Ontario, Canada; this report was related in an 1886 edition of Sporting Life magazine 

in a letter by former St. Marys, Ontario, resident Dr. Matthew Harris. 

 In 1845, Alexander Cartwright of New York City led the codification of an early list of 

rules (the so-called Knickerbocker Rules), from which today's rules have evolved. He had also 

initiated the replacement of the soft ball used in rounders with a smaller hard ball. While there 

are reports of Cartwright's club, the New York Knickerbockers, playing games in 1845, the game 

now recognized as the first in U.S. history to be officially recorded took place on June 19, 1846, 

in Hoboken, New Jersey, with the "New York Nine" defeating the Knickerbockers, 23–1, in four 

innings. 

 On June 3, 1953, the United States Congress officially recognized Cartwright as the 

inventor of modern baseball. 
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History of baseball in the United States 

 Semiprofessional baseball started in the United States in the 1860s. In 1869 the first fully 

professional baseball club, the Cincinnati Red Stockings, was formed and went undefeated 

against a schedule of semipro and amateur teams. By the following decade, American 

newspapers were referring to baseball as the "National Pastime" or "National Game." The first 

attempt at forming a "major league" was the National Association, which lasted from 1871 to 

1875. The "major league" status of the NA is in dispute among present-day baseball historians, 

and Major League Baseball does not include the NA among the major leagues. The National 

League, which still exists, was founded in 1876 in response to the NA's shortcomings. Several 

other major leagues formed and failed, but the American League, which evolved from the minor 

Western League (1893) and was established in 1901 as a major league, succeeded. The two 

leagues were initially rivals that actively fought for the best players, often disregarding one 

another's contracts and engaging in bitter legal disputes. A modicum of peace was established in 

1903, and the World Series was inaugurated that fall, albeit without formal major league sanction 

or governance. The next year, the National League champion New York Giants did not 

participate, as their manager, John McGraw, refused to recognize the major league status of the 

American League and its champion, the Boston Americans who beat the Pittsburgh Pirates in the 

first World Series. The following year, Giants' management relented, and actually led the formal 

establishment of rules that standardized the format of the World Series and made participation 

compulsory. 

 Compared with the present day, games in the early part of the 20th century were lower 

scoring and pitchers were more successful. The "inside game", whose nature was to "scratch for 

runs", was played more violently and aggressively than it is today. Ty Cobb said of his era 
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especially, "Baseball is something like a war!" This period, which has since become known as 

the "dead-ball era", ended in the 1920s with several rule changes that gave advantages to hitters 

and the rise of the legendary baseball player Babe Ruth, who showed the world what power 

hitting could produce, altering the nature of the game. Two of the changes introduced were the 

construction of additional seating to accommodate the rising popularity of the game, which often 

had the effect of bringing the outfield fences closer to the infield in the largest parks; and the 

introduction of strict rules governing the size, shape and construction of the ball which, coupled 

with superior materials becoming available following World War I, caused the ball to travel 

farther when hit. The aggregate result of these two changes was to enable batters to hit many 

more home runs. 

 In 1884, African American Moses Walker (and, briefly, his brother Welday) had played 

for the Toledo Blue Stockings of the major league American Association. An injury ended 

Walker's major league career, and by the early 1890s, a "gentlemen's agreement" in the form of 

the baseball color line effectively barred African-American players from the majors and their 

affiliated minor leagues, resulting in the formation of several Negro Leagues. … 

 

http://en.wikipedia.org/wiki/Baseball 

January 14, 2009 

http://en.wikipedia.org/wiki/Baseball�
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APPENDIX H 

LIST OF B AND D STIMULI GENERATED BY PARTICIPANTS FOR EXPERIMENT I
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B1 B2 B3 D1 D2 D3 

un-informed acceptable maroon religion useful loneliness 

unknown pleased sienna family togetherness sad 

okay good maroon work honesty laziness 

apprehensive thankful lavender improving caring broke 

battle impatience maroon love curiosity doubt 

reoccurrence good mahogany duty honor stealing 

death chemotherapy mahogany health animals cancer 

sadness goal violet caring teaching selfishness 

threat concerned maroon living poker sick 

tongue chemo violet attentive caring curse 

natural disappointing mahogany parenting supporting failing 

impotence inaccuracy chartreuse solving selfless drinking 

scary torture sienna interest watching daydreaming 

life-changing live-saving cerulean family friends negativity 

fear truth mauve communication loving nonproductive 

weak nausea sepia saving giving impulsive 
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APPENDIX I 

RISK FACTORS QUESTIONNAIRE
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What is your age? ___________________________________ 

What is your gender?  Male  Female 

What is your marital status?   
 Single 

 Married 

 Separated 

 Divorced 

 Widowed 

 Other? _____________________________ 

What is your ethnic/racial background?  
 Asian/Pacific Islander 

 Black/African American 

 Hispanic/Latino 

 Middle Eastern/Arab 

 Native American 

 White/Caucasian 

 Biracial, please specify __________________ 

 Other, please specify ___________________ 

Which category best describes your religious preference?  
 Agnostic         (1)   
 Buddhism       (2)  

Christianity     (3) Specify Denomination __________________ 
Hinduism        (4)  
Islam               (5)  
Judaism           (6)   
Other               (7) Specify ______________________________ 
None             (8)  

What is your approximate yearly income?   
 Less than $25,000 

 $25,000 - $49,999 

 $50,000 - $74,999 

 $75,000 - $100,000 
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 Greater than $100,000 

What is the highest level of education or grade that you completed?  
 Less than 7th grade 

 Junior high 

 Some high school 

 High school graduate/GED 

 Some college 

 Associates degree 

 4-year college graduate 

 Graduate school   

 

Risk Factors 

Behavioral 

 Smoking 

 Tanning 

 Obesity (lack of exercise) 

 Alcohol use (>2 drinks/day for men, >1 drink/day for women) 

 Poor diet 

 Other ______________________________________________________ 

Biological 

 Age (>50 years old) 

 Exposure to certain viruses or bacteria (i.e., Hepatitis B, hepatitis C, HIV, Epstein-

Barr virus, human papillomavirus, human T-cell leukemia/lymphoma virus, human 

herpesvirus 8, helicobacter pylori) 

 Race (e.g., Caucasian women and African American women have higher risk of 

breast cancer, African American men have higher risk of prostate cancer) 
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 Medical history (including current diagnoses)  

What type of cancer were/are you diagnosed with? __________________________ 

 Stage of cancer? ______________________ 

When were you diagnosed? _________________________________________ 

 Diagnosis of benign growths (e.g., polyps, atypical hyperplasia, benign tumors) 

 Skin complexion (fair skinned) 

 Other ___________________________________________________________ 

Environmental 

 Exposure to secondhand smoke 

Length of exposure ______________________________________ 

Level of exposure (please mark) 

zero --------------------------------- some/occasional -------------------------------------constant 

 Exposure to radiation 

Length of exposure ______________________________________ 

Level of exposure (please mark) 

zero --------------------------------- some/occasional -------------------------------------constant 

 Exposure to chemical (e.g., asbestos, nickel, cadium) 

Length of exposure ______________________________________ 

Level of exposure (please mark) 

zero --------------------------------- some/occasional -------------------------------------constant 

 Other _____________________________________________________________ 

Length of exposure ______________________________________ 

Level of exposure (please mark) 
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zero --------------------------------- some/occasional -------------------------------------constant 

Genetic 

 Family history of cancer 

 Immediate relative (mother, father, sibling) diagnosed with cancer 

 Family member diagnosed with cancer at younger age than usual for that cancer 

 ≥3 generation diagnosed with similar cancers 

 ≥3 cancers on same side of the family 

 Family members diagnosed with ≥2 different kinds of cancer 

 Genetic marker 

 Other ____________________________________________________________ 

 

How concerned are you about the possibility of being diagnosed with cancer:  

 Not at all 

 A little bit 

 Somewhat 

 A lot 

How likely do you think it is for you to be diagnosed with cancer?  

 Would never happen 

 It’s a possibility 

 High likelihood 

 Would definitely happen 

If you think it could happen, when would you expect it to happen? 

 Near future 
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 Distant future 

 No idea 

Do you see cancer as a treatable or fatal disease?    

 Treatable 

 Fatal 

 Depends 

What would you find difficult to deal with if given a cancer diagnosis? (check all that apply) 

 Death 

 Shortened life span 

 Financial burden 

 Strain on relationships 

 Loss of abilities 

 Possible physical changes (e.g., removal/distortion of body parts) 

 Losing one’s hair in treatment 

 Getting sick due to treatment 

 What people would think about you 

 Other __________________________________________________________________ 
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APPENDIX J 

LIST OF B AND D STIMULI GENERATED BY PARTICIPANTS FOR EXPERIMENT II
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B1 B2 B3 D1 D2 D3 

Death Hope Violet Teach Evangelize Drugs 

Dying Sick Sepia Selflessness Openmindedness Closemindedness 

Health Mobility Magenta Walking Breathing Medicate 

Death Balding Magenta Connecting Loving Arguing 

Sick Chemo Teal Loving Goodness Lying 

Anger Depression Lavender Music Prayer Gambling 

Appearance Chemo Fuchsia Prayer Running Lying 

Pain Fear Violet Pray Music Sin 

Paranoia Pain Mahogany Prayer Thinking Procrastination 

Scared Hurt Chartreuse Love Happiness Insecurities 

Helpless Sick Magenta Caring Trying Selfish 

Surprise Uncomfortable Lavender Exercise Family Work 

Sad Nervous Magenta Study Loving Drinking 

Burden Reactions Magenta Prayer Laughter Dwelling 

Pain Dependence Goldenrod Music Writing Laziness 

Death Pain Maroon Optimism Learning Pessimism 

Painful Needles Maroon Graduation Success Failure 

Scared Anxious Maroon Praying Family Drinking 

Death Chemotherapy Fuchsia Pray Talk Procrastinate 

Bedrest Radiation Sepia Fun Enjoyment Stress 

Sad Hurt Violet Education Exercise Overeating 

Horrible Shame Magenta Commitment Passion Careless 

Weak Chemo Sepia Kindness Caring Anger 

Pain Weak Lavender Leadership Compassionate Laziness 

Weakness Hospital Turquoise Music Listening Hypocrisy 

Weakness Chemo Lavender Obedience Conformity Isolation 

Weak Chemotherapy Mahogany Prayer Communication Irresponsible 

Fatigue Chemo Fuchsia Family Church Drink 
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B1 B2 B3 D1 D2 D3 

Weak Dependency Sienna Work Read Procrastinate 

Sick Disfigurement Maroon Praying Eating Drinking 

Death Bald Fuchsia Worshipping Connecting Isolating 

Death Radiation Maroon Smile Work Sadness 

Sick Chemo Fuchsia Meditate Relax Frustration 

Disease Pregnancy Chartreuse Cooking Exercising Cheating 

Inability Pain Fuchsia Actualization Advising Procrastination 

Sickness Radiation Magenta Worship Family Lust 

Exhausting Financial Cerulean Studying Working Drinking 

Sick Hair Maroon Helping Children Worry 

Pain Expense Goldenrod Relationships Meditation Unhealthy 

Lifespan Chemotherapy Cerulean Music Work Avoidance 

Breathing Surgery Goldenrod Music Compassion Smoking 

Fear Radiation Lavender Respect Honesty Lying 

Death Hairloss Turquoise Practicing Learning Procrastination 

Death Pain Periwinkle Call Love Lie 

Weakness Sickness Magenta Exercise Reading Worry 

Overweight Hairloss Lavender Honor Respect Laziness 
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