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Abstract

Light and sound effects have frequently been used for the induction of altered states of 
consciousness. Turning on and off light or sound leads to short-term excitation of the 
central nervous system, while longer lasting stimulation has led to drowsiness and mixed 
alpha-theta activity and to bodily relaxation with increased skin resistance, decreased 
EMG activity and a decreased salivary cortisol level; though an increased salivary IgA 
level and output of the salivary chaperone Hsp70 have also been reported. At the same 
time a strong trance inducing ability of photic stimulation (10 min) has been demon-
strated. In open clinical studies orofacial psychosomatic patients have been treated: 
Atypical facial pain (n = 20) recovered in 34.9 %, improvement occurred in 40.4 %, with 
no effect in 24.7 %. Initial psychogenic denture intolerance (n = 9) symptoms recovered 
in 44.4 %, improvement occurred in 33.3 %, with no effect in 22.2 %. Chronic denture 
intolerance (n = 14) symptoms recovered in 21.4 %, improvement occurred in 50.0 %, 
with no effect in 28.6 %. In hyposalivation cases (n = 4), a signifi cant increase of salivary 
fl ow rate and protein concentration occurred in 2/4. However, randomized controlled 
trials that might support the application of photo-acoustic stimulation are still lacking. 
Copyright © 2009 British Society of Experimental & Clinical Hypnosis. Published by 
John Wiley & Sons, Ltd.
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Introduction

Light and sound (tune and rhythm) effects have frequently been used for the induction 
of altered states of consciousness since the earliest times (Heinze, 1993; Hoppál, 1993a, 
b). Similarly nowadays light and sound stimuli have been used for trance induction 
(Fábián, Vértes, Szabó and Varga, 2002). For such purposes there are numerous stimula-
tory instruments commercially available. In most systems, photic and acoustic stimuli 
(mixed frequency of 5–10 Hz) are administered via glasses with built-in light emitting 
diodes (LED) and headphones. Light stimuli are administered under eye-closed con-
ditions, using LEDs emitting light strong enough to pass through the eyelids. Photo-
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acoustic stimuli may be administered using ‘ready-to-use’ available stimulatory 
programmes; however, individually programmed stimulation may be carried out via 
computers. Photic and/or acoustic stimuli may also be used for several biofeedback train-
ings, since photic and/or acoustic signals can be coupled with a selected measurable 
biological parameter (Krause, 1983; Krause and Fábián, 2008). Headphones used for 
acoustic stimuli are also suitable for barely audible relaxing music with suggestions via 
a microphone in parallel with stimulation for both experimental and therapeutic purposes 
(Fábián, Krause, Krause and Fejérdy, 2005; Fábián, Gótai, Krause and Fejérdy, 2009).

Psychophysiology of photo-acoustic stimulation

Early studies demonstrated that turning the light or sound on and off induces alpha 
desynchronization in the EEG (Berger, 1930; Walter, Dovey and Shipton, 1946), leading 
to a powerful stimulating effect on the central nervous system for a short time. This 
phenomenon is called an ‘on and off’ effect, typifi ed by a prompt decrease of alpha 
density (Kawabata, 1972). A specifi city of sense modality for this effect can be rein-
forced; and a larger ‘on’ effect has been found in occipital areas for visual stimulation, 
and in central areas for auditory stimulation (Arannibar and Pfurtscheller, 1978). The 
magnitude of the ‘on’ effect was both roughly related to stimulus intensity, and consistent 
and reproducible with small inter- and intraindividual variability (Arannibar and Pfurt-
scheller, 1978). In case of light stimuli, increased ‘on’ effects were found using certain 
colours of the stimulating light, such as violet-blue (453–75 nm), green-yellow (551 nm) 
and orange-red (615 nm) (Ciganek and Ingvar, 1969). All the above data indicate a pow-
erful phasic stimulating effect of photo-acoustic stimulation on the central nervous 
system as a short lasting stimulus.

In contrast, most likely because of habituation to stimuli, longer lasting (at least 5–
10 min.) stimulation with fl ash light and tone signals (5–10 Hz frequency) leads to drow-
siness and mixed alpha-theta activity (Williams and West, 1975; Jin, Na, Kim, Ham, 
Lee, Lee and Lee, 2003), and to bodily relaxation with increased skin resistance, decreased 
EMG activity and a decreased salivary cortisol level (Brauchli, 1993). Signifi cant immu-
nological changes have also been reported following long lasting photic stimulation, 
including an increase of salivary IgA level (Brauchli, 1993) and increased output of the 
salivary molecular chaperone Hsp70 (Fábián, Tóth, Fejérdy, Kaán, Csermely and Fejérdy, 
2004/b), which is an immunoregulator and defence protein of the oral cavity and upper 
gastrointestinal tract (Fábián, Fejérdy, Nguyen, Sőti and Csermely, 2007; Fábián, Sőti, 
Nguyen, Csermely and Fejérdy, 2008). A strong trance inducing ability of long lasting 
(10 min.) photic stimulation has also been demonstrated concurrently with the above 
effects (Fábián et al., 2002). Interestingly, data also indicated that in auto-trance condi-
tions (meditation) no habituation of the ‘on’ effects takes place (Wallace, 1970), and 
persons experienced in meditation have a higher arousal level during the stimuli (Wil-
liams and West, 1975). Summarizing the data above it can be concluded that while long 
run (10 min.) photo-acoustic stimulation helps to keep the body relaxed, it also strongly 
activates certain trance inductive psychophysiological functions, resulting in a putatively 
unique trance state, which may be characterized by a somewhat increased arousal level 
(especially in deeper trance states) (Fábián et al., 2005).

General considerations for therapy

For therapeutic considerations it should be emphasized that there are only few clinical 
studies available, and most of them are not available in English, are in abstract form, or 
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have not been published in scientifi c journals. Furthermore, randomized controlled clini-
cal trials that might support the application of photo-acoustic stimulation, and may show 
advantages over other approaches or in combination with other therapies, are still lacking. 
Despite these shortcomings there are clinical experiences (described below) which may 
be considered and utilized for further clinical studies.

For therapeutic purposes suggestions, often individualized, of autogenic training, 
relaxing hypnosis or other more complex hypnotic methods have been used advanta-
geously (Krause 1994, Krause, Müller, Nguyen, Fábián, Fejérdy and Krause, 2007). 
Since photo-acoustic stimulation advantageously leads to a restricted perception of the 
environment, enhanced hypnotizability and increased susceptibility to suggestions may 
be facilitated (Barabasz 1982; Barabasz and Barabasz, 1989). Similarly, the spontane-
ously occurring trance state induced by the photic and acoustic stimuli (Fábián et al., 
2002) also signifi cantly enhances the effi ciency of suggestions. Because of the trance 
state and the use of a microphone and headphones, patients frequently perceive the hyp-
notist’s voice as if ‘coming from near above’, or ‘from behind the head’. All the above 
effects strongly increase the effi ciency of the suggestions: patients frequently feel that 
the voice of the hypnotist ‘goes deep inside’ (Fábián et al., 2005). Therefore, metaphors, 
symbols, ego-strengthening, motivation, rewarding or reframing can be used highly 
effi ciently utilizing the additional effects of suggestions (Fábián et al. 2005).

Besides the above, fl ash light stimuli interact with the visual imagination, leading to 
the spontaneous appearance of aspecifi c coloured simple forms (i.e. line, curve, web, 
lattice, spiral, cloud, tunnel, etc.), similar to those induced by several hallucinogens in 
the phase of non-complex images (Siegel and Jarvik, 1975; Siegel, 1977). Since such 
visual imaginations appear spontaneously, a delightful experience of an altered state of 
consciousness can be achieved, even in case of passive, non-collaborating patients. Then 
again, presumably because of the fl ash light stimulation, a signifi cant antidepressive 
effect also frequently occurs (Fábián et al., 2005), perhaps akin to the well known anti-
depressive effect of light exposure (Benedetti, Colombo, Serretti, Lorenzi, Pontiggia, 
Barbini and Smeraldi, 2003; Benedetti, Barbini, Fulgosi, Colombo, Dallaspezia, Pontig-
gia and Smeraldi, 2005). The characteristics of photo-acoustic stimulation could be 
highly important for maintaining the motivation of sceptical patients and patients with 
low motivation for the therapy (Fábián et al., 2005, 2009).

Using lower light intensities, ‘real’ visual images also frequently appear (Fábián 
et al., 2005). These images may be utilized under a trance state similar to guided affec-
tive imagery methods (Leuner, 1955). However, images are usually more dynamic and 
‘luminous’ compared to those occurring under imagery without using photo-acoustic 
stimulation. The occurring real visual images may also be utilized in a non-altered state 
following the stimulatory phase. Patients usually remember a series of fragments (‘hyp-
notic dream’ fragments) following the photo-acoustic stimulation treatment. This series 
of ‘dream’-fragments points to the core of the patient’s emotional problem in many cases; 
and may be analysed similarly to the dream-interpretation of psychoanalysis (Freud, 
1900).

In many patients photic and acoustic effects can be utilized via aimed suggestions 
and imaginations that are in harmony with the stimuli. Light and sound effects may be 
coupled with suggestions towards deepening the trance state. Light stimuli are also fi t 
for symbolizing an afterlife, being in harmony with the meaning of light as a symbol of 
God in many cultures. Such symbolic (metaphoric) use of light effects may be especially 
useful for religious (but also for non-religious) patients to reduce their death anxiety (fear 
of death) appearing in old age (Fábián and Fábián, 1998; Fábián et al., 2005).
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Photo-acoustic stimulation may also be used effi ciently for making painful or fearful 
medical and dental treatments easier for patients (Fábián and Fábián, 2000). Photo-
 acoustic stimulation is highly effi cient for patients having high (but not phobic) fear of 
such treatments. Phobic patients may have diffi culties accepting the restricted contact 
with the environment (i.e. wearing the headphones and LED glasses) and especially 
losing direct contact with the therapist (Fábián and Fábián, 2000). Therefore, phobic 
patients may fi rst need to be familiarized with photo-acoustic stimulation.

Photo-acoustic stimulation may also be used as a group therapy in small groups 
(Fábián, Mierzwińska-Nastalska and Fejérdy, 2006). For such purposes, signal distribu-
tor equipment suitable for up to 5–6 participants is also available. In our preclinical study, 
professionals in several fi elds of psychosomatic medicine and psychotherapy evaluated 
this possibility based on their self-experience during fi ve photo-acoustic stimulation 
group sessions. The majority of the 25 participants found the method promising in group 
therapy under preclinical conditions (56%: ‘highly effi cient’; 40%: ‘effi cient’; 4%: ‘not 
effi cient’) (Fábián et al., 2006).

Photo-acoustic stimulation is likely to be suitable as an adjunct to several other psy-
chotherapies carried out in non-altered states of consciousness (i.e. behaviour therapy, 
psychodynamic or cognitive therapy, etc). In such cases photo-acoustic stimulation may 
support and speed up the therapeutic process via the unspecifi c healing effects of trance 
states, and via suggestions towards ego-strengthening, motivation, rewarding or refram-
ing, etc. (Fábián et al., 2005).

Clinical effi ciency

Since there are no randomized controlled trials which may show advantages over other 
approaches or in combination with other therapies, it is not yet possible to make clear 
evidence based evaluation of the photo-acoustic stimulation technique. In our pilot clini-
cal studies orofacial psychosomatic patients have been treated. Three patient groups with 
symptoms of atypical facial pain, psychogenic denture intolerance, and hyposalivation 
(dry mouth) were studied. Patients having psychotic and prepsychotic conditions as a 
background to their symptoms were excluded. Patients’ psychopathology belonged either 
to the mixed anxiety and depression (F41.2) or somatization (F45.0, F45.1, F45.3, F45.4, 
F45.8, F45.9) groups of the BNO-10 system.

In the instances of atypical facial pain patients rated the strength of their symptoms 
from moderate to high. They were treated once a week, for at least 10 times but up to 
30 times (in some unsuccessful cases up to 40 times) with photo-acoustic stimulation 
treatment (ca. 20–30 min.). In each session, a discussion of the patient’s treatment-related 
experiences completed with psychodynamic interventions was also carried out (for ca. 
20–30 min). The trance state was utilized primarily through imagination of an ‘inside 
eternal fountainhead of healing energy and love’ (Fábián and Fábián, 1998; Fábián et al., 
2005), and also with other suggestions of ego-strengthening, reframing and rewarding 
(Bálint, Krause, Krause, Kaán, Fejérdy, Gáspár and Fábián, 2003). Of the 20 patients 
treated, recovery occurred in 7 cases (34.9%), signifi cant improvement occurred in 8 
cases (40.4%) whereas there was no effect in 5 cases (24.7%) (Bálint et al., 2003).

In the cases of psychogenic denture intolerance patients, the most frequent symptoms 
were (fi xed- or partial) denture related pain and/or ‘strange’ complaints related to the 
occlusion of teeth. In one case, a running nose as a vegetative symptom also occurred 
(Fábián, Kaán, Fejérdy, Tóth and Fejérdy, 2004a; Fábián et al., 2006). In case of some 
patients (n = 9) photo-acoustic stimulation was used as an initial therapy for symptoms 
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occurring suddenly following prosthodontic treatments (in these cases the evaluation was 
done just after completing this phase) (Fábián et al., 2006). In more diffi cult chronic 
(‘hopeless’) cases (n = 18) photo-acoustic stimulation was offered as a fi nal, closing phase 
of psychosomatic therapy; ‘as a last chance’ following previous unsuccessful trials with 
other methods (Fábián et al., 2006). Roughly 22% of the latter group of complicated 
patients refused photo-acoustic stimulation therapy, leaving 14 cases (77.8%) (Fábián 
et al., 2006). Photo-acoustic sessions were carried out once a week for a maximum 
of 10 weeks for both groups of patients. Following photo-acoustic stimulation (ca. 
20–30 min.) there was a client-centred discussion on the patient’s treatment-related expe-
rience with behavioural and cognitive interventions (for ca. 20–30 min). The trance state 
utilized primarily the imagination of an ‘inside eternal fountainhead of healing energy 
and love’ (Fábián and Fábián, 1998; Fábián et al., 2005) and also other suggestions of 
ego-strengthening, reframing and rewarding (Fábián et al., 2004a, 2006). Of the 9 
patients treated in the initial phase of therapy; recovery occurred in 4 cases (44.4%), 
with signifi cant improvement in 3 cases (33.3%), whereas there was no effect in 2 cases 
(22.2%) (Fábián et al., 2006). Of 14 patients treated in the last phase of therapy, recovery 
occurred in 3 (21.4%), signifi cant improvement occurred in 7 (50.0%) whereas there was 
no effect in 4 (28.6%) (Fábián et al., 2006).

In the case of hyposalivation (dry mouth) problems only 4 patients were treated, which 
is a case number too low for evaluation. These patients were treated once a week, for 30 
sessions with photo-acoustic stimulation (ca. 20–30 min.). Otherwise the procedure was 
as above. Resting mixed salivary fl ow rate and total protein concentration was measured 
before and after each session. An improvement of salivary gland function of dry mouth 
patients including a signifi cant increase of both salivary fl ow rate and protein concen-
tration occurred in two patients (Kaán, Krause, Krause, Fejérdy, Gáspár, Bálint and 
Fábián, 2003); possibly because of an antidepressive and/or anxiolytic effect following 
treatment.

Contraindications

Besides the general contraindications of psychotherapy and hypnotherapy, photo-acous-
tic stimulation is contraindicated in the case of seizure disorder (epilepsy) because of the 
danger of visually induced seizure (Lindemuth, Mayr and Schimrigk, 2000). There are 
other contraindications in several eye disorders especially glaucoma, and a case report 
indicated the possibility of blepharospasm induced by photic stimulation as well (Kaji, 
Katayama-Hirota, Kohara, Kojima, Yang and Kimura, 1999). Although there is no data 
in the literature related to pregnancy, cardiac problems and pace-maker patients, these 
patients should be treated carefully (Fábián et al., 2005). The use of photo-acoustic 
stimulation may also be contraindicated with pre-psychotic and psychotic patients (Fábián 
et al., 2005).

Further perspectives

Although photo-acoustic stimulation seems to be a promising method for psychotherapy 
and psychosomatic medicine (Fábián et al., 2002, 2004/a, 2005, 2006; Kaán et al., 2003; 
Bálint et al., 2003), there are numerous aspects which should be studied in more detail 
in the future. For example, theoretical considerations indicate that the use of stimulatory 
frequency higher than 10 Hz may not increase effi ciency of stimulation; because ‘on’ 
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and ‘off’ effects appear with a latency of 100–300 msec., which can be considered as a 
refractory phase. However, the latency decreases when the colour of the light is between 
514–576 nm wavelengths (Ciganek and Ingvar, 1969). Interhemispheric coherence was 
shown to be increased using a higher (15 Hz) frequency in one study (Kikuchi, Wada, 
Koshino, Nanbu and Hashimoto, 2000), therefore the use of stimulatory frequencies 
higher than 10 Hz may have some clinical benefi t, which can be studied in the future. 
Furthermore, in the case of low stimulation frequencies the decrease in alpha density is 
followed by an increase of alpha activity appearing with a latency of ca. 600–800 msec. 
after the ‘on’ effect (Nogawa, Katayama, Tabata, Ohshio and Kawahara, 1976). This 
alpha increase is regularly blocked by stimulations with frequencies higher than 1–2 Hz. 
Because of the alpha increase, frequencies below 1–2 Hz may have particular effects, 
which should be studied in the future, especially because low frequency acoustic impulses 
may induce a sudden shift from slower (alpha/theta) to faster (beta/gamma) frequencies 
in the temporal lobe (Nicholson, 2006). Although the sudden shift towards faster fre-
quencies may be characteristic of certain deep meditative states (Coromaldi, Basar-
Eroglu and Stadler, 2004), the use of low frequencies should be carefully studied for 
safety of clinical use. Then again, there are no data in the literature about the clinical 
advantages and/or disadvantages of hemisphere specifi c stimulation; although the admin-
istration of diverse stimulatory signals to the two hemispheres may cause unique effects. 
Similarly, the use of diverse stimulatory patterns of light stimulation (e.g. repeated block 
fl ashes or isointense ‘chequered’ stimulation, etc.) may also result in specifi c effects 
(Janz, Schmitt, Speck and Henning, 2000).

Besides studying the psychophysiological and clinical effects of the stimulatory pat-
terns, other kinds of clinical trials would also be needed. First of all, there is a need for 
randomized controlled trials that might support the application of photo-acoustic stimu-
lation, and may show advantages over other approaches, or in combination with other 
therapies. Further, studies about the use of photo-acoustic stimulation as a group-therapy 
would also be desirable (Fábián et al., 2006), as would clinical data about the use of bio-
feedback training combined with photo-acoustic stimulation. In this regard feedback of 
breathing with light and sound signals, called respiratory feedback, could be especially 
promising (Leuner 1984, 1997; Barolin 2001). Finally, randomized controlled trials and 
evaluation of the possibilities and effi ciency of photo-acoustic stimulation treatment with 
not yet investigated patient groups (especially anxious and depressive patients) would 
also be highly important.

Conclusion

Evaluating the evidence base of photo-acoustic stimulation it can be concluded that 
short lasting photo-acoustic stimulation leads to a powerful stimulation of the central 
nervous system, whereas longer lasting stimulation leads to a unique trance state with 
mixed alpha-theta activity and bodily relaxation with increased skin resistance, increased 
immune surveillance (salivary IgA, Hsp70), decreased EMG activity and decreased 
salivary cortisol level. It is also clear that photo-acoustic stimulation can be used safely 
for both research and therapeutic purposes, although some contraindications should 
be respected. On the other hand, it should be also emphasized that available clinical 
data are preliminary only, and there are also many open questions related to theoretical 
background. Therefore, further well designed experimental and clinical studies are 
needed for clear evaluation of the possibilities of the photo-acoustic stimulation 
method.
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