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Evaluating the Evidence Base for Relational Frame
Theory: A Citation Analysis
Simon Dymond, Richard J. May,
Anita Munnelly, and Alice E. Hoon
Swansea University
Relational frame theory (RFT) is a contemporary behavior-analytic account of language and
cognition. Since it was first outlined in 1985, RFT has generated considerable controversy and
debate, and several claims have been made concerning its evidence base. The present study
sought to evaluate the evidence base for RFT by undertaking a citation analysis and by
categorizing all articles that cited RFT-related search terms. A total of 174 articles were
identified between 1991 and 2008, 62 (36%) of which were empirical and 112 (64%) were
nonempirical articles. Further analyses revealed that 42 (68%) of the empirical articles were
classified as empirical RFT and 20 (32%) as empirical other, whereas 27 (24%) of the
nonempirical articles were assigned to the nonempirical reviews category and 85 (76%) to the
nonempirical conceptual category. In addition, the present findings show that the majority of
empirical research on RFT has been conducted with typically developing adult populations, on
the relational frame of sameness, and has tended to be published in either The Psychological
Record or the Journal of the Experimental Analysis of Behavior. Overall, RFT has made a
substantial contribution to the literature in a relatively short period of time.
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(Giurfa, Zhang, Jenett, Menzel, &
Srinivasan, 2001; Stewart & McElwee, 2009). Nonarbitrary relational
responding is said to occur when, in
the absence of reinforcement, an
organism selects the larger of two
stimuli based on a history with
multiple stimulus sets and contexts.
However, burgeoning empirical evidence now shows that verbally able
humans can also learn to respond
relationally to objects or events when
the relation is defined not by the
physical properties of the objects but
rather by additional contextual cues
(e.g., Hayes, Barnes-Holmes, &
Roche, 2001; Sidman, 1994). For
example, consider a young child
who learns that ‘‘X is taller than
Y.’’ Subsequently, he or she may
when asked, ‘‘which is shorter?’’
respond ‘‘Y,’’ without any further
training. According to RFT, this
response, which is controlled solely
by the contextual cues ‘‘taller’’ and
‘‘shorter’’ and not by any physical
relations, is arbitrarily applicable
because it can be applied to any
stimuli regardless of their physical
properties.

Relational frame theory (RFT) is a
contemporary behavior-analytic account of language and cognition
(Hayes, Barnes-Holmes, & Roche,
2001). Stated simply, RFT contends
that arbitrarily applicable relational
responding, such as that seen during
tests for derived stimulus relations, is
a key process in human verbal
behavior. To explain and investigate
this process empirically, RFT makes
a distinction between nonarbitrary
and arbitrary forms of relational
responding. Most species can, for
instance, readily learn to select the
larger of two stimuli from an array of
different stimulus sets and across a
number of contexts. Training in such
nonarbitrary relational responding is
entirely bound by the formal, physical properties of the related events
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Specific kinds of arbitrarily applicable relational responding are called
relational frames, and have the properties of mutual entailment, combinatorial entailment, and transformation of functions. Mutual entailment
refers to the derived bidirectionality
of stimulus relations, such that if
Stimulus A is related to Stimulus B in
a specific context, then a relation
between B and A is also entailed in
that context. If the relation is one of
sameness or coordination (e.g., A is
the same as B), then so too is the
entailed relation (i.e., B is the same as
A). However, if A is greater than B,
then B is less than A. Combinatorial
entailment refers to instances in which
two or more relations are combined
to produce a third relation. For
example, if A is greater than B and
B is greater than C, then A is greater
than C and C is less than A.
Transformation of stimulus functions
is said to occur when the psychological functions of stimuli in a derived
relation are transformed based on the
nature of the relation and the psychological functions of the other
members of that relation. For example, if A is greater than B and A is
paired with shock, then presentations
of B will evoke calm or reduced
arousal (Dougher, Hamilton, Fink,
& Harrington, 2007; Dymond &
Rehfeldt, 2000). Relational frame
theory contends that arbitrarily applicable relational responding generally, and the transformation of functions in particular, represent the key
behavioral process in human verbal
behavior and that it is possible to
define verbal events accordingly.
Several authors have provided
summaries of the main tenets of
RFT (e.g., Barnes, 1994; Gross &
Fox, 2009; Hayes & Wilson, 1996),
yet to many, the theory remains
complex and often controversial.
First outlined in a presentation given
at the annual convention of the
Association for Behavior Analysis in
1985 and published as a chapter in an
edited volume in 1989 (Hayes &

Hayes, 1989), RFT has generated
considerable scholarly debate in a
relatively short period of time (Gross
& Fox). For instance, it has been
described as ‘‘unintelligible, ambiguous, opaque, and contradictory’’
(Burgos, 2003, p. 19), ‘‘obscure and
occasionally incoherent’’ (Burgos,
2004, p. 53), and its evidence base
as ‘‘data in search of a principle’’
(Palmer, 2004a). Other commentators have asked, ‘‘Who can understand RFT?’’ (Tonneau, 2002) and
whether RFT is ‘‘post-Skinnerian,
post-Skinner, or neo-Skinnerian?’’
(Ingvarsson & Morris, 2004).
Despite the misunderstandings and
controversy that RFT has generated,
the contributions that it has made to
the broader scientific literature base
have been described by other commentators as ‘‘prolific, generating
scores of theoretical and empirical
papers in the past decade’’ (Galizio,
2003, p. 159). By 2001, the first booklength treatment of RFT was published (Hayes, Barnes-Holmes, &
Roche, 2001), and in 2003, Hayes,
Barnes-Holmes, and Roche declared
that, ‘‘RFT is now 18 years old. It
has spawned more basic human
operant work than almost any theory
put forward during that time.’’ (2003,
p. 40). The source of these claims
about the empirical base for RFT
was not specified. However, 3 years
later, Hayes, Luoma, Bond, Masuda,
and Lillis (2006) claimed that ‘‘RFT
has become one of the most actively
researched basic behavior analytic
theories of human behavior, with
over 70 empirical studies focused on
its tenets’’ (p. 5). Again, no source
was provided in support of the
statement that RFT had, in the
relatively short space of approximately two decades, generated an evidence
base of more than 70 empirical
studies.
The burgeoning interest generated
in RFT has led to the establishment,
in 2005, of a new professional organization, the Association for Contextual Behavioral Science (ACBS). The
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ACBS is an organization that has
emerged directly from RFT and
related (e.g., acceptance and commitment therapy; ACT) research movements and currently has over 2,400
members from 44 different countries
(Viladarga, Hayes, Levin, & Muto,
2009). The ACBS Web site, which is
intended to act as a clearinghouse
resource for the steady accumulation of empirical support for ACT
and RFT from a range of domains,
lists over 150 empirical articles ‘‘on
RFT ideas or very closely related’’
(http://www.contextualpsychology.org/
rft_empirical_support). These articles
range from those published in 1986
up to and including in press articles, and ACBS members may nominate further articles for inclusion
on this list. A search conducted using
the filter ‘‘RFT: Empirical’’ on another page on the ACBS Web site
(http://www.contextualpsychology.org/
publications) lists 168 articles from
1986 to in press.
Clearly, there are conflicting details surrounding the scientific evidence base for RFT and the grounds
on which existing claims have been
based. It follows, therefore, that an
objective assessment of the evidence
base for RFT would be both salutary
and informative. Bibliometric methods, such as citation analysis, involve
searching literature databases with
relevant key words to identify trends
and may help to provide an objective
assessment of the evidence base for
RFT. In behavior analysis, citation
analysis has been used several times
previously to reveal various authorship trends, journal citation patterns,
and current areas of research emphasis (e.g., Carr & Britton, 2003;
Critchfield, 2002; Dymond & Critchfield, 2001; Dymond, O’Hora, Whelan, & O’Donovan, 2006; MarconDawson, Vicars, & Miguel, 2009;
Northup, Vollmer, & Serrett, 1993;
Shabani, Carr, Petursdottir, Esch, &
Gillet, 2004). For instance, Dymond
et al. investigated the number of
citations of Skinner’s (1957) Verbal
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Behavior from empirical and nonempirical sources, and found that the
majority of citations were from the
latter category (see also Dixon,
Small, & Rosales, 2007; Dymond &
Alonso-Alvarez, in press; Sautter &
LeBlanc, 2006). In this way, citation
analysis provides an approximate
measure of the extent to which
relevant key-word search terms are
to be found in the literature databases.
To date, there has been no prior
citation analysis of RFT articles. The
present study, therefore, sought to
undertake the first such citation
analysis by searching literature databases for articles that cited search
terms related to RFT and assigning
the subsequent articles to various
categories.
METHOD
Database Searches
The search terms relational frame
theory, relational frames, and arbitrarily applicable relations were individually entered into the ISI Web of
Knowledge (Web of Science) and
PsycINFO databases. Searches were
conducted for articles that included
at least one of these key words. An
upper date limit of 2008 was employed, and the default lower date
limit was 1981. Therefore, the initial
search was conducted on articles
published between 1981 and 2008
(inclusive).
The results of each search were
checked for duplicate hits, and a final
data set was compiled. Only journal
articles deemed relevant were included in the final data set; that is, books,
book chapters, dissertation abstracts,
and articles deemed irrelevant or
unrelated to the search terms were
excluded. This resulted in one book,
six book chapters, five dissertation
abstracts, and 54 unrelated articles
being excluded from the final set (the
list of excluded articles is available
from the first author). The remaining
authors’ names, article titles, sources,
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years, and abstracts were then transferred to a spreadsheet.
Article Categories
Following identification of the
final data set, each of the four raters
(a board-certified behavior analyst, a
board-certified assistant behavior analyst, and two masters-level trained
doctoral students) consulted their
individual spreadsheets and categorized articles as either empirical or
nonempirical. Empirical articles reported original data involving the
direct manipulation of at least one
independent variable and measurement of at least one dependent
variable. An example of an empirical
article is Steele and Hayes’s (1991)
study on arbitrarily applicable relational responding in accordance with
sameness and opposition. Nonempirical articles did not involve manipulation of any independent variables
or measurement of any dependent
variables and reported no data. An
example of a nonempirical article is
Hayes and Leonhard’s (1994) article
on contrasting definitions of verbal
behavior.
Further analyses of empirical articles. Consistent with the approach
adopted by Dixon et al. (2007), we
undertook further analyses of various
parameters of the empirical article
dataset. We identified the following
parameters: Empirical RFT, Empirical Other, Populations, and Relational Frames.
Empirical RFT articles were articles that cited at least one of the
search terms, reported original data
involving one or more types of
relational frames, defined features of
relational frames (i.e., mutual entailment, combinatorial entailment, and
transformation of stimulus functions), or the specific predictions of
RFT (e.g., the predicted, facilitative
effects of multiple-exemplar training;
derived relational responding as generalized operant behavior, etc.). Examples of articles from this category

are Dymond and Barnes’s (1995)
study on transformation of functions
in accordance with the relational
frames of sameness, more than, and
less than, and Luciano, Becerra, and
Valverde’s (2007) study on the role of
multiple-exemplar training in facilitating derived equivalence relations
in an infant.
Empirical Other articles were articles that cited at least one of the
search terms and reported original
data but did not directly involve
analysis of any of the defining
features or the specific predictions
of RFT. Examples of articles from
this category include a study by
Dymond and Barnes (1998) on the
effects of instructions on derived
transfer of functions through equivalence relations and Barnes-Holmes et
al. (2004) on behavioral and electrophysiological measures of semantic
priming with derived equivalence
relations.
The Populations parameter was a
measure based on the demographic
information given by each study
(Dixon et al., 2007). We recorded
the type and age of the samples
studied. Sample types were classified
as either typically or atypically developing. Atypically developing samples
were defined ‘‘as evident in the report
of any type of label (e.g., physical,
psychological, genetic, geriatric, developmental disabilities, etc.) or other
descriptors that indicated below-average level of functioning’’ (Dixon et
al., p. 198). Sample ages were classified as adults if the participants ages
were reported as being 18 years or
older and as children if the ages
reported were at 17 years or younger.
The sample types and ages parameters produced four mutually exclusive
categories: Children Typically Developing, Children Atypically Developing, Adults Typically Developing,
and Adults Atypically Developing.
Relational Frames were defined as
specific kinds of derived relational
responding (Hayes, Fox, et al., 2001,
p. 33). Only articles from the Empir-
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ical RFT category were subject to
additional classification as belonging
to one or more of the following:
sameness, sameness and opposition,
difference, comparison, temporal,
and deictic. Examples of articles from
this category include Steele and
Hayes (1991) on sameness, opposition, and difference, and Rehfeldt,
Dillen, Ziomek, and Kowalchuk
(2007) on deictic relations.
Subclassification of nonempirical
articles. To further identify the content addressed by nonempirical articles, we classified them as either
Nonempirical Reviews or Nonempirical Conceptual. Nonempirical Reviews cited at least one of the search
terms and were those in which either
the book-length description of RFT
(Hayes, Barnes-Holmes, & Roche,
2001) or another related book was
reviewed (e.g., Hayes, Strosahl, &
Wilson, 1999). Articles in this subcategory include commentaries on
target articles and authors’ replies to
commentaries and reviews. Nonempirical Conceptual articles cited at
least one of the search terms but did
not systematically manipulate variables to change a participant’s behavior (Dymond et al., 2006, p. 77).
Analyses of Interrater Agreement
Interrater agreement was defined
as both raters assigning an article to
an identical category. Percentage
agreement was calculated for each
article category by dividing the number of agreements by the number of
agreements plus disagreements, and
multiplying by 100%. Overall, interrater agreement ranged between 80%
and 100% (see Table 1).
RESULTS
A total of 174 articles were identified and included in the final data set.
Of these, 62 articles (36%) were
assigned to the Empirical category
and 112 (64%) to the Nonempirical
category (see Table 2). Figure 1
shows the cumulative number of
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TABLE 1
Interrater agreement for each category
Category

Interrater
agreement (%)

Empirical RFT
Empirical other
Nonempirical reviews
Nonempirical conceptual
Typically developing adults
Typically developing children
Atypically developing adults
Atypically developing children
Relational frames

91.6
92.3
88.8
96.4
97.9
91.6
100
80
100

articles from the Empirical and Nonempirical categories between 1991
and 2008. Using the default setting
of 1981, the first article to cite one or
more of the search terms was published in 1991. Accordingly, the
census period was between 1991 and
2008. The number of citations of
RFT-related search terms by Empirical and Nonempirical articles had
separated, in terms of level and trend,
by 1993, with the highest number of
citations coming from the Nonempirical category. This trend continued
throughout the review period. Citations from both categories of articles
increased in 1995, with a proportionately larger increase in Nonempirical
citations, before both trends leveled
off between 1998 and 1999. The
greatest increase in Nonempirical
citations occurred in 2001 following
publication of the edited volume on
RFT (Hayes, Barnes-Holmes, &
Roche, 2001). Empirical citations
have also increased steadily from
2000 onwards (Figure 1).
Of the 62 Empirical articles, 42
(68%) were classified as Empirical
RFT and 20 (32%) as Empirical
Other (see Table 3). Figure 2 shows
the cumulative number of articles
from the Empirical RFT and Empirical Other categories. Empirical RFT
articles have appeared since 1991
(Steele & Hayes, 1991) and have
continued to steadily increase in
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TABLE 2

TABLE 2

Nonempirical articles

Continued

Hayes and Hayes (1992)
Hayes and Wilson (1993)
Barnes (1994)
Hayes and Leonhard (1994)
Stemmer (1995)
Hayes and Wilson (1995)
Barnes (1996)
Hayes, S.C. (1996)
Barnes and Roche (1996)
Hayes and Wilson (1996)
Saunders (1996)
Boelens (1996)
Lowe and Horne (1996)
Barnes and Roche (1997a)
Barnes and Roche (1997b)
Horne and Lowe (1997)
Leigland (1997)
Hineline (1997)
Hayes and Barnes (1997)
Friman, Hayes, and Wilson (1998)
Hayes, Gifford, and Hayes (1998)
Roche and Barnes (1998)
Pelaez and Moreno (1998)
D. Barnes-Holmes, Dymond, Roche, and
Grey (1999)
D. Barnes-Holmes, Barnes-Holmes, and
Cullinan (2000)
D. Barnes-Holmes and Barnes-Holmes (2000)
Dymond and Rehfeldt (2000)
Wilson and Hayes (2000)
Moore (2000)
Stewart and Barnes-Holmes (2001)
Wilson, O’Donohue, and Hayes (2001)
Y. Barnes-Holmes, Hayes, Barnes-Holmes,
and Roche (2001)
Austin and Wilson (2001)
Roche,
Barnes-Holmes,
Barnes-Holmes,
Stewart, and O’Hora (2002)
Dougher (2002)
Michael and Malott (2003)
F. Lopez and Javier (2003)
Dymond, Roche, and Barnes-Holmes (2003)
Roche and Barnes-Holmes (2003)
De Mey (2003)
Strand, Barnes-Holmes, and Barnes-Holmes
(2003)
Malone (2003)
Dixon, Dymond, Rehfeldt, Roche, and
Zlomke (2003)
Spradlin (2003)
D. Barnes-Holmes and Hayes (2003)
Hayes, Barnes-Holmes, and Roche (2003)
Burgos (2003)
Galizio (2003)
Garcia (2003)
Marr (2003)
Osborne (2003)
McIlvane (2003)
Salzinger (2003)
Malott (2003)
Paul (2004)

Tonneau (2004)
Hayes (2004a)
Hayes (2004b)
Myles (2004)
McHugh, Barnes-Holmes, and BarnesHolmes (2004)
Y. Barnes-Holmes, Barnes-Holmes, McHugh,
and Hayes (2004)
White and Dougher (2004)
O’Hora and Barnes-Holmes (2004)
D. Barnes-Holmes, Barnes-Holmes, Smeets,
Cullinan, and Leader (2004)
Hayes and Berens (2004)
D. Barnes-Holmes, Luciano, and BarnesHolmes (2004)
D. Barnes-Holmes, Cochrane, BarnesHolmes, Stewart, and McHugh (2004)
Coyne and Wilson (2004)
Hayes and Barnes-Holmes (2004)
Galizio (2004)
Ingvarsson and Morris (2004)
Palmer (2004a)
Palmer (2004b)
Stewart and Barnes-Holmes (2004)
Frank (2004)
Burgos (2004)
Soriano, Martinez, and Valverde (2005)
Dymond, Roche, and Rehfeldt (2005)
Hayes and Quinones (2005)
Hernandez and Garcia (2005)
Ciarrochi and Robb (2005)
Hayes (2005)
Robb and Ciarrochi (2005)
Ciarrochi, Robb, and Godsell (2005)
Ellis (2005)
Fletcher and Hayes (2005)
D. Barnes-Holmes, Valverde, and Whelan
(2005)
Dymond (2005)
Hayes, Luoma, Bond, Masuda, and Lillis
(2006)
Kanter, Baruch, and Gaynor (2006)
Dymond, O’Hora, Whelan, and O’Donovan
(2006)
Bond, Hayes, and Barnes-Holmes (2006)
Hayes, Bunting, Herbst, Bond, and BarnesHolmes (2006)
O’Hora and Maglieri (2006)
Stewart, Barnes-Holmes, Barnes-Holmes,
Bond, and Hayes (2006)
Higuera (2006)
Fox (2006)
Winn (2006)
Martinez and Soriano (2006)
Jesus, Garcia, Gomez-Becerra, ChavezBrown, and Greer (2006)
Blackledge (2007)
Routier (2007)
Gomez-Martin, Lopez-Rios, and MesaManjon (2007)
Mosticoni (2007)

RELATIONAL FRAME THEORY
TABLE 2
Continued
Hayes (2007)
Holden (2007)
Dixon, Small, and Rosales (2007)
Pena-Correall (2007)
Neziroglu, Khemlani-Patel, and Veale (2008)
Kanter, Busch, Weeks, and Landes (2008)
Hayes (2008)
Törneke, Luciano, and Salas (2008)

number from 1994 across all years
except 1999 and 2003. Empirical
Other articles first appeared in 1998
(Dymond & Barnes, 1998) and have
increased over the years also, although at a slower rate.
Of the 112 Nonempirical articles,
27 (24%) were assigned to the Nonempirical Reviews category and 85
(76%) to the Nonempirical Conceptual category. Figure 2 shows the
cumulative number of articles from
the Nonempirical Reviews and Nonempirical Conceptual categories.
Nonempirical Conceptual citations
have appeared since 1992 and have
grown since then. The pace of their
growth increased around 2003 and
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this pace was maintained until 2006,
when it began to return to its
previous level. Nonempirical Reviews
citations have also steadily appeared
across the review period, but at a
slower rate than Nonempirical Conceptual citations. Not surprisingly,
the biggest increase in citations from
Nonempirical Reviews articles occurred between 2002 and 2003, following publication of the edited
volume on RFT. Interestingly, during
2003 there were also no Empirical
RFT articles published.
Analysis of the Populations studied in both categories of empirical
articles indicates that the majority of
research has been conducted with
typically developing adult populations (see Figure 3). Of the articles
assigned to the population categories,
72% involved typically developing
adults, 18% typically developing children, 3% atypically developing
adults, and 7% atypically developing
children.
Analysis of the Relational Frames
studied in Empirical RFT articles
shows that sameness has been the
most studied relational frame. The

Figure 1. The cumulative number of Empirical and Nonempirical articles per year between
1991 and 2008 that reported at least one of the search terms.
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TABLE 3
Empirical RFT and empirical other articles

Steele and Hayes (1991)
Dymond and Barnes (1995)
Dymond and Barnes (1996)
Roche and Barnes (1996)
Roche and Barnes (1997)
Healy, Barnes, and Smeets (1998)
Dymond and Barnes (1998)
Cullinan, Barnes-Holmes, and Smeets (2000)
Healy, Barnes-Holmes, and Smeets (2000)
Augustson, Dougher, and Markham (2000)
Roche, Barnes-Holmes, Smeets, Barnes-Holmes, and McGeady (2000)
Y. Barnes-Holmes, Barnes-Holmes, Roche, and Smeets (2001a)
Y. Barnes-Holmes, Barnes-Holmes, Roche, and Smeets (2001b)
Cullinan, Barnes-Holmes, and Smeets (2001)
Gomez, Barnes-Holmes, and Luciano (2001)
Stewart, Barnes-Holmes, Roche, and Smeets (2001)
Kanter, Parker, and Kohlenberg (2001)
Luciano, Herruzo, and Barnes-Holmes (2001)
Dougher, Perkins, Greenway, Koons, and Chiasson (2002)
O’Hora, Roche, Barnes-Holmes, and Smeets, (2002)
Stewart, Barnes-Holmes, Roche, and Smeets (2002a)
Stewart, Barnes-Holmes, Roche, and Smeets (2002b)
Perez-Gonzalez and Serna (2003)
Hayes et al. (2004)
McHugh, Barnes-Holmes, and Barnes-Holmes (2004a)
O’Hora, Barnes-Holmes, Roche, and Smeets (2004)
Stewart, Barnes-Holmes, and Roche (2004)
Whelan and Barnes-Holmes (2004a)
Whelan and Barnes-Holmes (2004b)
D. Barnes-Holmes, Staunton, et al. (2004)
Y. Barnes-Holmes, Barnes-Holmes, Smeets, Strand, and Friman (2004)
D. Barnes-Holmes, Regan, et al. (2005)
Dixon and Zlomke (2005)
Murphy, Barnes-Holmes, and Barnes-Holmes (2005)
Ninness et al. (2005)
Reilly, Whelan, and Barnes-Holmes (2005)
C. A. Lopez, Munoz, and Ballesteros (2005)
Merwin and Wilson (2005)
Minster, Jones, Elliffe, and Muthukumaraswamy (2006)
McHugh, Barnes-Holmes, Barnes-Holmes, and Stewart (2006)
Haas and Hayes (2006)
Whelan, Barnes-Holmes, and Dymond (2006)
Tonneau, Arreola, and Martinez (2006)
Lillis and Hayes (2007)
Berens and Hayes (2007)
Gomez, Lopez, Martin, Barnes-Holmes, and Barnes-Holmes (2007)
Dymond, Roche, Forsyth, Whelan, and Rhoden (2007)
McHugh, Barnes-Holmes, Barnes-Holmes, Stewart, and Dymond (2007)
Rehfeldt, Dillen, Ziomek, and Kowalchuk (2007)
Luciano, Becerra, and Valverde (2007)
Alos and Lora (2007)
Perez-Gonzalez and Martinez (2007)
Dougher, Hamilton, Fink, and Harrington (2007)
Paez-Blarrina et al. (2008)
Vitale, Barnes-Holmes, Barnes-Holmes, and Campbell (2008)
Roche, Kanter, Brown, Dymond, and Fogarty (2008)
O’Hora et al. (2008)
Weinstein, Wilson, Drake, and Kellum (2008)
Gavin, Roche, and Ruiz (2008)
Dymond, Roche, Forsyth, Whelan, and Rhoden (2008)
Roche and Dymond (2008)
Perez-Gonzalez and Alonso-Alvarez (2008)

RFT
RFT
RFT
RFT
RFT
RFT
Other
Other
RFT
Other
RFT
RFT
RFT
RFT
RFT
RFT
Other
Other
RFT
RFT
Other
RFT
Other
Other
RFT
RFT
RFT
RFT
RFT
Other
RFT
RFT
RFT
RFT
RFT
RFT
Other
Other
Other
RFT
Other
RFT
Other
Other
RFT
RFT
RFT
RFT
RFT
RFT
Other
Other
RFT
Other
RFT
RFT
RFT
RFT
Other
RFT
RFT
Other
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Figure 2. The cumulative number of Empirical RFT, Empirical Other, Nonempirical
Reviews, and Nonempirical Conceptual articles per year from 1991 to 2008 that reported at
least one of the search terms.

relational frames of sameness and
opposition were the second most
popular studied and were followed
by comparison (Figure 4, top). Only
one article has studied sameness and
difference, temporal, or the combined

relational frames of temporal, sameness, and difference.
An additional analysis was conducted on the Empirical RFT articles
by identifying the journals in which
the articles were published. Figure 4

Figure 3. The number of articles categorized as typical or atypical adults and children. Note
that the totals do not sum to the total of the Empirical RFT and Empirical Other category
because articles may have contributed to more than one population subcategory.
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Figure 4. Top: The number of articles on specific relational frames. S 5 sameness, O 5
opposition, D 5 difference, C 5 comparison, and T 5 temporal. Bottom: The number of
Empirical RFT articles published in various journals. RLdP 5 Revista Latinoamericana de
Psicologia; B&SI 5 Behavior & Social Issues; JABA 5 Journal of Applied Behavior Analysis;
IJP&PT 5 International Journal of Psychology & Psychological Therapy; JEAB 5 Journal of the
Experimental Analysis of Behavior; TPR 5 The Psychological Record.

(bottom) shows that the majority of
Empirical RFT articles were published in The Psychological Record
(TPR) and the Journal of the Experimental Analysis of Behavior (JEAB),
with three articles published in Journal of Applied Behavior Analysis
(JABA), two in the International
Journal of Psychology & Psychological Therapy (IJP&PT), and one in

Revista Latinoamericana de Psicologia (RLdP) and Behavior & Social
Issues (B&SI).
DISCUSSION
Within a relatively short period of
time, RFT has made a considerable
contribution to the empirical and
theoretical literature base. During
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the 17-year review period, 36% of the
articles that cited RFT-related search
terms were from the Empirical category and 64% were from the Nonempirical category. The present study
found that RFT has developed an
evidence base of 62 empirical studies
based on its key tenets, and that the
growth seen in nonempirical citations
is partially explained by the increase
in the number of Nonempirical Reviews following the publication of
Hayes, Barnes-Holmes, and Roche
(2001) (a trend that has since leveled
off; Figure 2). The findings also show
that the number of citations from
Nonempirical Conceptual articles
continues to the end of the review
period, maintaining a long tradition
of interpretation in radical behaviorism (Burgos & Donahoe, 2000; Skinner, 1974).
The present findings are broadly
consistent with the statement that
RFT has generated over 70 empirical
studies focused on its key tenets
(Hayes, Luoma, et al., 2006). Our
analysis identified 62 Empirical articles, 42 (68%) of which were assigned
as Empirical RFT articles (Table 3).
It is likely that differences in the
operational definition of empirical
were employed by Hayes, Luoma, et
al., making it difficult to compare
with the present findings. It is interesting to note that our findings did
not identify several articles listed on
the ACBS Web site as supportive of
RFT or from the heading ‘‘RFT:
Empirical.’’ This may also have been
related to differences in the definition
of empirical and of being supportive
of RFT. All of these nonidentified
articles were published prior to 1991
and concerned analyses of the determinants of human performance on
tests for derived equivalence relations
as well as topics from the broader
research literature on rule-governed
behavior and schedules of reinforcement. For instance, the article by
Devany, Hayes, and Nelson (1986)
on equivalence class formation in
atypically developing children with

107

and without expressive language
abilities was not identified by our
search but is included on the ACBS
list. This often-cited experiment,
which showed a correlation between
language ability and success on tests
for equivalence relations, predated
the first publications on RFT and
would probably have been assigned
to our Empirical Other category.
Given the contested nature of the
relation between derived stimulus
relations and language (e.g., Horne
& Lowe, 1996), it is reasonable to
assume that the Devany et al. article
is deemed supportive of RFT because
its findings are consistent with the
RFT approach to this issue (i.e., that
there is close functional overlap
between derived relational responding and language). Another example
of an article that was not identified in
our search was a study by Barnes and
Keenan (1993) on the role of concurrent activities in attenuating covert
verbal processes (e.g., counting) during fixed-interval schedules. The relation between research on derived
stimulus relations and rule-governed
behavior is well known, and the
Barnes and Keenan study may be
considered to have been inspired by
the RFT approach to rule governance. However, it remains unclear
exactly how this article is deemed
supportive of RFT without also
including the majority of related
articles on early human operant
research on schedules of reinforcement.
Using the empirical articles listed
in Table 3, the number of contributors to research articles on RFT may
be determined. Of the three editors of
the book-length treatment of RFT
(Hayes, Barnes-Holmes, & Roche,
2001), Dermot Barnes-Holmes contributed the highest number of empirical articles (32), followed by
Bryan Roche (14) and Steven Hayes
(4). Other contributors included
many of the three editors’ former
students, such as Yvonne BarnesHolmes (11), Simon Dymond (9),
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and Ian Stewart (7). These findings
are broadly consistent with previous
analyses of the most prolific authors
in behavior analysis (Dymond, 2002;
Shabani et al., 2004) and indicate that
the pioneers of RFT research and
their students are important contributors to the majority of empirical
RFT articles.
With regards to subject populations, the findings show that the
majority of empirical research (72%)
has been conducted with typically
developing adult populations (mainly
college students), and that only a
minority involved atypically developing adults (3%) and children (7%).
This may partly explain the low
number of articles published in
JABA. Although RFT is often considered a general theory of normal
language and cognition, it makes
clear predictions about facilitative
interventions aimed at overcoming language deficits in applied
populations (e.g., Y. Barnes-Holmes,
Barnes-Holmes, & Cullinan, 2001; Y.
Barnes-Holmes, Barnes-Holmes, &
Murphy, 2004; Berens & Hayes,
2007; Hayes & Berens, 2004; Luciano
et al., 2007; O’Toole, Murphy, &
Barnes-Holmes, 2009). For instance,
one intervention, multiple-exemplar
training, has been implemented to
facilitate the emergence of mutual
and combinatorial entailment in typically developing infants and children
(Y. Barnes-Holmes, Barnes-Holmes,
Roche, & Smeets, 2001a, 2001b;
Berens & Hayes, 2007; Luciano et
al., 2007) and derived manding in
children with autism (Murphy,
Barnes-Holmes, & Barnes-Holmes,
2005). Given these initial encouraging
applications, it remains to be seen
whether the applied promise of such
interventions is subject to further
empirical scrutiny within the domain
of atypical language development.
Our findings indicate that RFT has
made a substantial contribution to
the literature in a short period of
time. In interpreting the present
findings, it may be beneficial to

consider the empirical and conceptual literature base of RFT in relation
to other, competing behavioral theories of verbal behavior (e.g., Horne &
Lowe, 1996; Skinner, 1957) and
derived stimulus relations (e.g.,
Horne & Lowe, 1996; Sidman, 1994,
2000, 2008). However, the respective
theories are, in many important
respects, conceptually and empirically incompatible (Barnes, 1994; Clayton & Hayes, 1999; Sidman, 2008),
making a direct comparison difficult.
It was not the objective of the present
study to undertake such a comparison but to objectively evaluate, for
the first time, the evidence base for
RFT. Nonetheless, a direct bibliometric comparison of the contributions made by each of the theories to
the literature may prove to be helpful
in distinguishing between each account, and future citation analyses
should seek to identify the most
effective method of doing so.
The main objective of the present
study was to provide an objective
assessment of the RFT literature base
by determining the numbers of different categories of articles that cited
at least one of the search terms
employed in this analysis. By so
doing, and because the present authors are reasonably familiar with the
history and development of RFT, we
anticipated identifying certain seminal, often-cited articles during our
literature searches. As outlined in the
Method section, our search terms
were individually entered into the
databases and a combined final data
set emerged. Initially, however, the
search term relational frame theory
did not identify relevant empirical
articles such as Steele and Hayes’s
(1991) first demonstration of arbitrarily applicable relational responding in accordance with sameness,
opposition and difference, or Dymond and Barnes’s (1995) study on
the transformation of stimulus functions via sameness and comparison.
It was only by extending our search
to relational frames and arbitrarily

RELATIONAL FRAME THEORY
applicable relations that these key
studies were identified.
There are several possible explanations for the initial failure to identify
these articles. First, they were published at the start of, or early into, the
review period before sufficient publications on the RFT account of
human behavior had accrued. Without this critical mass of literature to
refer to, authors, when writing manuscripts for publication and nominating key words for inclusion in search
databases, had few sources to refer to
(it is the behavior of scientists, after
all, that is measured by citation
analyses). Second, these empirical
studies were initial demonstrations
of the key RFT prediction that relational responding may be brought
under contextual control through a
history of nonarbitrary relational
responding. As such, the studies by
Steele and Hayes (1991) and Dymond
and Barnes (1995) should be considered as early empirical demonstrations of a defining feature of RFT—
that multiple patterns of contextually
controlled arbitrarily applicable relational responding in accordance with
two or more relational frames may
emerge given appropriate pretraining—rather than sources of empirical
support specifically designed to test a
theoretical prediction.
A final, noteworthy finding from
the present analysis was that the
majority of empirical RFT articles
were published in TPR and JEAB
(Figure 4). Both of these journals
have long histories of publishing
empirical and theoretical developments in behavior analysis generally
and derived relational responding
specifically, and the current findings
attest to their significant role in
developing the literature base on
RFT. It is important, however, to
consider the broader impact of research on RFT published in these
and the other journals we identified
by comparing their relative impact
factors. Impact factor is a measure of
the frequency with which an average
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article in a journal is cited during a 2year period (Garfield, 1972). A journal’s impact factor is calculated by
dividing the number of current-year
citations by the number of articles
published in that journal during the
previous 2 years. Although impact
factor is not the only indicator of a
field’s vitality, it does provide an
objective measure of a field’s scholarly prominence and visibility (see
Leydesdorff, 2009). Two of the six
journals we identified as outlets for
empirical research on RFT do not
have an impact factor (IJP&PT and
B&SI). According to the ISI Thomson-Reuters Journal Citation Reports
(2008), the impact factors of the four
remaining journals are, TPR (0.435),
JEAB (2.155), JABA (0.863), and
RLdP (0.435). Because a journal with
an impact factor lower than 1.0 is
often considered to be low impact
(Carr & Britton, 2003), only those
Empirical RFT articles that were
published in JEAB may be considered to be high impact and likely
to be cited in journals outside behavior analysis. Although the use of
metrics such as impact factor in
describing publication trends in those
behavioral journals with (e.g., JABA;
Piazza, 2009) and without (e.g., The
Analysis of Verbal Behavior; Petursdottir, Peterson, & Peters, 2009) an
existing impact factor is a source of
ongoing debate, the present findings
show that with the exception of
articles published in JEAB, the majority of empirical articles on RFT
have been published in low-impact
journals.
In conclusion, the present study
undertook the first citation analysis
of RFT, and our findings indicate
that RFT has made a substantial
contribution to the literature in a
short period of time. A growing
empirical evidence base is accumulating support for the main tenets of
RFT, and there remains a high level
of conceptual interest in the RFT
approach to topics in language and
cognition. Only further research, and
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updated analyses, will reveal whether
the intellectual promise offered by
RFT will continue to be realized.
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