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Abstract
Modern medicine thrives on the ideal of specific diseases, and specificity
has revolutionized thinking in clinical practice (e.g., psychiatry) as well
as biomedical research (e.g., neuroscience). Different notions of specificity
exist (e.g., clinical, biological, and behavioral). Behavioral specificity
takes on new meaning in light of recent neuroimaging and genetic findings.
Drawing on the metaphor of pharmacological specificity, we provide
converging data suggesting that, at least for certain individuals, specific
behavioral interventions can influence focal brain activations.
Interpretation of these data paves the road to a more scientific strategy
for studying the neural basis of suggestion and placebo response, and
holds promise for the optimal matching of patient and treatment.
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The notion of specificity, of both disease etiology and therapeutic intervention,
has been prominent within modern clinical and research disciplines, including in studies of
the brain. The early contributions of Sydenham and the notion of “syndrome” probably
constituted the first steps toward a modern model of disease (vs. the earlier notion of humoral
“imbalance”). Thereafter, based upon identified etiologic agents and the therapeutic success
of antitoxins or antibiotics, the “bacteriological” model of disease flourished. Specific disease
concepts were also introduced into psychiatry in the 19th century, though at first with less
influence than in physical medicine: many psychoanalysts argued that mental illnesses and
health lay on a continuum of genetic and acquired factors, with illness differing only
quantitatively from health.
Yet more recently, the concept of specificity has thrived with pharmacological
applications in psychiatry. Pharmaceutical industry advertisements promote an unrefined,
popular notion of specificity that outstrips existing data (Raz, 2006). For example, SSRIs are
marketed for their ability to selectively block the reuptake of serotonin; yet they also influence
several other receptor systems, instigating multiple effects. In fact, drugs often affect body
systems that are seemingly unrelated to the presumed therapeutic effect (e.g., tricyclics and
SSRIs have significant effects on fast sodium channels and platelet function, respectively).
One meta-analysis of published randomized clinical trials reported that 75% of antidepressant
response in adults was duplicated by placebo (Kirsch & Sapirstein, 1998). This initial metaanalysis was amply critiqued for multiple limitations (Klein, 1998). However, follow-up analyses
to which these objections do not apply, again reported that about 80% of the response to
antidepressants in adults was duplicated in placebo control groups (Kirsch & Moncrieff,
2007; Kirsch, Moore, Scoboria, & Nicholls, 2002; Moncrieff & Kirsch, 2005). Lastly, one drug
can be effective for a variety of syndromes (e.g., SSRIs are effective for a wide assortment of
symptoms ranging from obsessive-compulsive disorder and panic to major depression).
Despite these accounts, the perception remains that pharmaceuticals are highly specific in
both their biological action and therapeutic effect.
Psychological and Behavioral Specificity
Unlike pharmacological treatments, most psychotherapeutic interventions are now
commonly perceived as nonspecific. This view, however, is fairly recent (Frank, 1963);:
psychodynamic interpretations were previously considered specific in both mechanism and
therapeutic effect, and new evidence argues for a type of behavioral specificity that may be
of research interest and clinical value.
With imaging of the living human brain, we can now show that psychotherapy
influences neural processes through effects that are perhaps comparable to those achieved
using pharmacological agents. In a positron emission tomography (PET) study of obsessivecompulsive disorder (OCD) patients, researchers compared the effects of behavioral therapy
with those of fluoxetine (Baxter et al., 1992). Their data show that successful treatment, either
pharmacological or behavioral, produces decreases in cerebral metabolic rates in specific
brain structures. Replications and comparison with normal controls affirm that behavior
therapy appears to “normalize” brain activation in OCD patients (Baxter et al., 1996; Schwartz,
Stoessel, Baxter, Martin, & Phelps, 1996). PET studies of individuals diagnosed with major
depression and treated with either interpersonal psychotherapy or paroxetine show that
symptom improvement correlates with changes in particular brain areas regardless of the
form of intervention (Brody, Saxena, Mandelkern et al., 2001; Brody, Saxena, Stoessel et al.,
2001). PET data from patients with social phobia treated with either citalopram or cognitive
behavioral therapy (CBT) reveal that, in both forms of treatment, improvement is associated
178

30608_pg 177_182.pmd

178

10/5/2007, 9:16 PM

Raz, Michels

with comparable changes in cerebral blood flow (Furmark et al., 2002). Moreover, the degree of
change in blood flow was associated with clinical improvement one year later. More recent data
from fMRI show that psychotherapeutic interventions (e.g., CBT) are associated with modifications
of the dysfunctional neural circuitry associated with anxiety disorders (e.g., arachnophobia)
(Paquette et al., 2003) and schizophrenia (Wykes et al., 2002). These findings demonstrate that
cognitive and behavioral modifications in a psychotherapeutic context are associated with regional
metabolic changes in the brains of patients with major depression or anxiety-related disorders.
Behavioral Specificity and Focal Brain Areas
Freud argued that the effects of psychoanalysis were not based on suggestion, yet
for some, hypnosis provides the fundamental model for understanding psychotherapy. For
example, the therapeutic element of psychoanalysis may be suggestibility via transference—
with the difference between the two being one of terminology (Chertok & Stengers, 1992).
For “highly suggestible individuals,” hypnotic suggestion can instigate physiological
changes, which are seldom experienced in common wakefulness (Raz & Shapiro, 2002).
These changes are occasionally akin to those observed with biological interventions (Baxter
et al., 1992; Schwartz, Stoessel, Baxter, Martin, & Phelps, 1996). Although little studied in
mainstream medicine, these changes are likely a vital clue to the behavioral and therapeutic
efficacy of suggestion (Raz, 2004a, 2004b; Raz & Buhle, 2006; Raz, Keler, Norman, & Senechal,
2007; Raz, Kirsch, Pollard, & Nitkin-Kaner, 2006; Raz, Moreno-Iniguez, Martin, & Zhu, 2007).
For instance, drawing on behavioral (Raz, Shapiro, Fan, & Posner, 2002), optical (Raz et
al., 2003), and neuroimaging studies (Raz, Fan, & Posner, 2005), we recently reported the elimination
of the Stroop Interference Effect (SIE) in highly suggestible subjects under a specific posthypnotic
suggestion to construe English text as meaningless symbols in an unfamiliar language, showing
that even some of the components of a vigorous effect, such as reading, might be dampened
down by a top-down cognitive mechanism summoned by suggestion.
Furthermore, requiring people to respond to one dimension of a stimulus, rather
than a strong conflicting dimension, activates both midline frontal areas and lateral prefrontal
cortex. Since the SIE typically activates the dorsal part of the anterior cingulate cortex (ACC),
these data seem to support the view that suggestion can influence a focal brain function,
prompting a specific behavioral effect (Raz, 2004b; Raz, Fan, & Posner, 2005). While no
current drug can achieve such specific modulation of neural activity in the ACC, this
intervention depends on the characterization of individuals who are susceptible to suggestion.
The Genetics of Suggestibility and Individual Differences in Attention
Although the genetic bases of human suggestibility remain largely unclear, recent
studies found an association between catechol-O-methioninehyltransferase (COMT) activity
polymorphism and suggestibility (Lichtenberg, Bachner-Melman, Ebstein, & Crawford, 2004;
Lichtenberg, Bachner-Melman, Gritsenko, & Ebstein, 2000; Raz, 2005; Raz, Fan, & Posner,
2006). COMT is a gene that influences performance on prefrontal executive cognition and
working memory tasks. It has “valine” and “methionine” alleles; valine/methionine
heterozygous subjects appear more highly suggestible than either valine/valine or methionine/
methionine homozygous subjects. The finding that heterozygotes’ trend toward higher
suggestibility complements the exploratory efforts examining the role of COMT in executive
attention. These studies report enhanced focal attention for carriers of this genotype (Raz,
Fan, & Posner, 2006) and are consonant with recent dopaminergic models (Bilder, Volavka,
Lachman, & Grace, 2004).
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The valine allele of COMT, which confers relatively higher levels of enzyme activity
and thus lower relative amounts of extrasynaptic dopamine, has been examined in the context
of neuroimaging studies where it correlates with reduced activity in the dorsolateral prefrontal
cortex (Egan et al., 2001). Genetic assays of attention report that subjects with the valine/
valine genotype show somewhat more efficient conflict resolution (i.e., less interference)
than subjects with the other genotypes (Raz, 2005; Raz, Fan, & Posner, 2006). These collective
data are helpful in the nascent quest to identify highly suggestible individuals and classify
individual attentional profiles (Raz, 2004a; Raz & Buhle, 2006).
Conclusion
We submit that, at least for certain individuals, behavioral specificity can be as
compelling as pharmacological specificity. Behavioral interventions, suitably designed for
susceptible individuals, can influence cognition, emotion, thought and action via focal neural
activations. Moreover, given that suggestion can influence the activity of brain foci, more
effort should be directed toward understanding the effects of expectation, context, suggestion
and placebo (Price, Craggs, Verne, Perlstein, & Robinson, 2007; Sharav & Tal, 2006, , 2007;
Wager et al., 2004).
In the aftermath of the human genome and neuroimaging revolutions, a future time
before long may permit identification of suggestible patients and selection of psychological
treatment (e.g., based on genetic screening, attentional testing, and personality profiles
such as suggestibility). In such a world, neuroimaging will help in deciding which patient
should be treated by drugs and which by psychotherapy, as well as providing an objective
guide to the effects of treatment.
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