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Traditionally, neuropsychology has focused on identifying the brain mechanisms of spe-
cific psychological processes, such as attention, motor skills, perception, memory, lan-
guage, and consciousness, as well as their corresponding disorders. However, there are 
psychological processes that have received little attention in this field, such as dreaming. 
This study examined the clinical and experimental neuropsychological research relevant 
to dreaming, ranging from sleep disorders in patients with brain damage, to brain func-
tioning during REM sleep, using different methods of brain imaging. These findings were 
analyzed within the framework of Luria’s Three Functional Unit Model of the Brain, and 
a proposal was made to explain certain of the essential characteristics of dreaming. This 
explanation describes how, during dreaming, an activation of the First Functional Unit 
occurs, comprising the reticular formation of the brainstem; this activates, in turn, the 
Second Functional Unit — which is formed by the parietal, occipital, and temporal lobes 
and Unit L, which is comprised of the limbic system, as well as simultaneous hypo-func-
tioning of the Third Functional Unit (frontal lobe). This activity produces a perception of 
hallucinatory images of various sensory modes, as well as a lack of inhibition, a non-self-
reflexive thought process, and a lack of planning and direction of such oneiric images. 
Dreaming is considered a type of natural confabulation, similar to the one that occurs 
in patients with frontal lobe damage or schizophrenia. The study also suggests that the 
confabulatory, bizarre, and impulsive nature of dreaming has a function in the cognitive-
emotional homeostasis that aids proper brain function throughout the day.
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introduction
Since its beginning, neuropsychology has focused on identifying the brain func-
tions corresponding to psychological processes known as “higher processes”, such 
as attention, motor skills, perception, memory, language, and conscience, as well 
as their corresponding disorders (e.g., inattention, apraxia, agnosia, aphasia). 
However, there are psychological processes that have received little attention in 
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this field; among them is the process of dreaming. Over the last few decades, inter-
esting neuropsychological findings have started to surface about the relationship 
between the production and recollection of oneiric processes. Such research has 
been examined here. We can start by asking ourselves: Are dreaming, or dreams, 
a subject of study for neuropsychology? Although no one definition of neuropsy-
chology has been accepted throughout the field, Alexander R. Luria (1974), con-
sidered the founder of modern neuropsychology, defined it as follows: “A new 
branch of scientific knowledge, the main aim of which is to investigate the role 
of specific brain systems, in the complex forms of mental activity.” According to 
this definition, we can pose the following question: Is dreaming a complex form 
of mental activity?

To answer this question, it would be of great help to describe the phenomenol-
ogy of dreaming. Dreaming is an active psychophysiological process that involves 
the presence of perceptible hallucinatory images during sleep (i.e., the visual, 
auditory, tactile, kinesthetic, and linguistic kind), and cognitive activity with an 
emotional content of variable intensity that has been generated internally (Des-
seilles, Dang-Vu, Sterpeinch, & Schwartz, 2011). The content of the dream is bi-
zarre by nature, with bizarre defined as featuring incongruities and discontinuities 
in the time, space, and the characters that appear in it (Corsi-Cabrera et al., 2003). 
Furthermore, there is a lack of control over the course of dream scenes, in which 
there are often violations of the laws of physics. All of this is due to a lack of criti-
cal thinking that can evaluate the coherence, or the lack thereof, of what is hap-
pening, so there is a passive and uncritical acceptance of everything that happens 
(Corsi-Cabrera et al., 2003). Arthur W. Epstein (1984) says that “dream formation 
involves a complex psychological activity that integrates memory, language, and 
thinking itself ”. If, after this, we assume that reality training is a complex form of 
mental activity, the next questions would be: Which particular brain systems are 
involved in this process? What are the differences between the neuropsychological 
systems involved in the conscious processes of wakefulness, and the ones involved 
in dreaming?

Obviously dreams have interested and captivated humanity since ancient times. 
It was not until 1900, however, that Sigmund Freud (1966) published his book “The 
Interpretation of Dreams,” which included the first scientific approach to the sub-
ject from a purely psychological point of view. The first approach toward psychobi-
ological scientific research on the subject of dreaming occurred in 1953 when Aser-
insky and Kleitman from the University of Chicago published their research, which 
stated that sleep with rapid eye movement, known as REM sleep, is frequently asso-
ciated with dream recall. Since then, we have learned that human sleep is made up 
of two phases: REM sleep, which is generally associated with dreaming, and non-
REM sleep, or sleeping without rapid eye movement, from which very few dreams 
are recalled. In the REM phase, the eyes move rapidly in all directions, and upon 
waking up, people frequently report having dreamt. During this phase, there is also 
an increase of electroencephalographic (Rechtschaffen & Kales, 1968) and cerebral 
metabolic activity, which is equal to or greater than that activity during wakeful-
ness (Braun et al., 1997; Madsen, 1993; Maquet et al., 1996; Sakai, Meyer, Karacan, 
Derman, & Yamamoto, 1980). Penis erection also occurs in males (Fisher, 1973), 
as well as increases in heart rate (Aldredge & Welch, 1973; Žemaitytė, Varoneckas, 
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& Sokolov, 1984). All this intense psychophysiological activity is accompanied by 
muscle atonia (Berger, 1961), the function of which, some authors have mentioned, 
is to avoid the translation of the dream into action (Fisher, 1973). On the other 
hand, we find non-REM sleep characterized by a decrease in psychophysiological 
activity in general (Téllez, 1998).

luria´s model of brain functioning: The Three functional units model
As has been previously mentioned, dreaming is a psychophysiological process as 
active as wakefulness; however, little is known about the neuropsychological sys-
tems involved. Therefore, the objective of this article is to present a neuropsycho-
logical model of dreaming based on the most relevant clinical, experimental, psy-
chophysiological, and neuropsychological research. To present our proposal about 
the generation and bizarre content of dreaming, we took as a general framework 
Luria’s Three Functional Units Model (Luria, 1974), which attempts to explain the 
neuropsychological functioning of human beings during wakefulness.

A) The First Unit is made up by the structures of the brainstem, specifically, 
the reticular activation system, thalamus, and monoaminergic cell groups 
in the brainstem, which function to activate and keep the general cortical 
tone needed to activate, the cerebral cortex, generating a state of alertness 
(Magoun, 1964; Grønli, & Ursin, 2009). 

B) The Second Unit is formed by the parietal, occipital, and temporal lobes, 
and is responsible for obtaining, processing, integrating, and storing sen-
sory information from the environment. 

C) The Third Unit is formed by the frontal lobe, which is in charge of the se-
lection, planning, execution, and direction of a person’s pattern of behavior, 
as well as its evaluation. It also includes vital cognitive functions such as 
sustained attention, awareness, and insight (Luria, 1974; Cummings, 1995; 
Stretton, & Thompson, 2012). 

Although Luria does not explicitly mention it, we believe it is convenient to 
incorporate the limbic system as a Fourth Unit: 

D) Unit L, which includes the hippocampus, amygdala, and fornix, comprises 
the limbic system, as well as para-limbic structures, such as the cingulate 
gyrus and the para-hippocampal and orbitofrontal regions. This Unit is re-
sponsible for emotional responses and the consolidation of the memory 
(Téllez et al., 2002).

The Three unit Model during ReM sleep
During REM sleep, there is an activation of the First Unit similar to what occurs 
in the state of wakefulness, which manifests itself with an increase of the electro-
encephalographic and metabolic activity in most regions of the brain. Hobson and 
Stickgold (1995) found that during REM sleep, activation of the brainstem starts in 
the cholinergic system on a pontine level. Studies with positron emission compu-
terized tomography (PET) have confirmed an increase in the brainstem’s metabo-
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lism (Braun et al., 1997), which generates electroencephalographic and metabolic 
activation, as well as stimulates of the posterior cortical and subcortical areas, espe-
cially the limbic-emotional system.

However, the activation of the First Unit during dreaming is not completely the 
same as in wakefulness because a cortical motor inhibition occurs, producing mo-
tor paralysis (Berger, 1961; Fisher, 1973).

The activation of the First Unit also differs from that in wakefulness, in that it 
produces a greater stimulation of the structures in Unit L, the unit that produces 
emotional activation (Calvo, 1995). This has been confirmed by experimental stud-
ies in animals and humans. For example, it has been reported that the stimulation 
of the cingulate gyrus in humans causes complex hallucinatory phenomena, emo-
tional changes, rapid eye movement, and oneiric sensation. Similar changes are re-
ported following the stimulation of the hippocampus and amygdala (Calvo, 1995). 
It can be inferred that any variable that increases limbic system activity during 
dreams can cause differences in emotional intensity, ranging from little emotional 
content to nightmares.

As an example, the cases of patients with areas of epileptogenic activity in the 
limbic and paralimbic regions (Unit L), as in the case of the temporal lobe epilepsy, 
show a higher dream-recall frequency than patients with generalized tonic-clonic 
seizures and normal people (Epstein, 1984; Maquet et al., 1996). Some authors have 
found that individuals with limbic hyper-function, as indexed by increased scores 
on the Limbic System Checklist, report more threatening dream content than oth-
ers (Peterson, Henke, & Hayes, 2002).

As a consequence of the activation of Unit 1, Unit 2 is stimulated, generating 
activation in visual, perceptive-imaginative, auditory, linguistic, spatial, and tactile 
functions.

Studies with PET have found that the visual and auditory secondary areas are 
especially metabolically active during REM sleep, even above levels found in wake-
fulness (Braun et al., 1997; Madsen, 1993). The activation of the visual system is 
manifested through PGO spikes (bioelectric activity that comes in a synchronized 
way from the pons, lateral geniculate body, and the occipital cortex) that are asso-
ciated with rapid eye movement, giving way to dreams with visual predominance 
(Calvo, 1995; Hong, Gillin, Dow, & Buchsbaum, 1995). Several studies agree that 
lesions in the areas involved in visuospatial processing and representation in Unit 
2, result in a reduction in, or elimination of, dreaming, a neuropsychological syn-
drome called “anoneria”. These disturbances of the dreaming process are positively 
correlated with the appearance of some type of agnosia (Doricchi & Violani, 1992; 
Kerr & Foulkes, 1981; Murri et al., 1992; Peña-Casanova, Roig-Rovira, Bermudez, 
& Tolosa-Sarro1985). For example, Peña-Casanova et al. (1985) reported a case of 
a patient with a lesion in the left temporo-occipital region due to a cerebrovascular 
accident. This patient lost the ability to dream and also showed optic aphasia, optic 
apraxia, aphasia without agraphia, and color agnosia.

In the meantime, Unit 3, or the frontal lobe, simultaneously suffers an inhi-
bition of some of its regions and an activation of others. The frontal lobe can be 
divided into two regions: the motor region (Brodmann areas 4, 6, and 8) and the 
non-motor region, or prefrontal lobe (Areas 9, 10, 11, 44, 45, 46, and 47). The pre-
frontal lobe is divided into three regions:
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1) The dorsomedial region, which is associated with executing functions such 
as the formulation of goals, working memory, planning, execution of plans, and 
the self-regulation of behavior; 2) the orbital frontal region, which is related to the 
inhibition and control of impulses and social tact; and 3) the medial region, which 
has been related to motivation and the process of thinking what another person is 
thinking, also known as mentalization, a second order process of representation 
relevant to social skills (Frith, 2007). In general, the prefrontal lobe has been associ-
ated with selection functions, programming, and direction of behavioral planning, 
and impulse inhibition, as well as critical and reflexive thought (Cummings, 1995; 
Luria, 1974; Tsvetkova, 1996).

 

figure 1. This picture shows the four Functional Units of the Brain: Unit 1(reticular system), 
Unit 2 (parietal, occipital and temporal lobes), Unit 3 (Frontal lobe) and Unit L (limbic sys-
tem).

It has been proven through PET and functional magnetic resonance imaging 
(fMRI) that during dreaming, there is an activation of the primary and supple-
mentary motor areas, such as the frontal ocular area (Brodmann’s area 8), which 
is activated by Unit1 and then collaborates in producing the rapid eye movements 
of REM sleep (Hong et al., 1995). The activation of the supplementary motor area 
(Brodmann’s area 6) and primary motor area (Brodmann’s area 4) produces a pro-
gramming and activation of a sequence of corporal movements during the oneiric 
content; but said activation remains on a representational level, because an inhibi-
tion occurs in the caudal region of locus coeruleus located in the pons of the brain 
stem (Unit 1) due to hyperpolarization of the motoneurons in the spinal cord. This 
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generates a general muscle paralysis (with the exception of ocular movement), that 
prevents the dream from becoming an action (Berger, 1961; Jouvet, Sastre, & Sakai, 
1981). Other areas that are activated are the prefrontal medial region and the part 
that corresponds to the anterior region of the cingulate gyrus (Braun et al., 1997; 
Buchsbaum et al., 1989). These structures have a connection with Unit L.

Moreover, the dorsolateral region of the prefrontal lobe (Brodmann’s areas 9, 
10, 45, 46, 47) and the orbital frontal region (Brodmann’s areas 11 and 12) show 
an inhibition during dreaming. Madsen (1993), using PET, found a drop in me-
tabolism in the orbitofrontal region during REM sleep. Using the same technique, 
Maquet et al. (1996) found a decrease in the activity of the frontal lobes and an 
increase in the amygdaloid complex. It is well-established that lesions or dysfunc-
tion in this area in neuropsychological patients result in uninhibited, impulsive, 
and bizarre behavior.

Years later, using PET with H2150 radioactive tracers, which are the most suit-
able for sleep research, Braun et al. (1997) found low metabolism in the orbitof-
rontal and dorsolateral regions of the prefrontal lobe during REM sleep, as well as 
in the inferior parietal association, and simultaneously, an increase in metabolism 
in the visual and auditory association areas of Unit 2. Doricchi and Violani (1992) 
and Murri et al. (1992) found that frontal lesions do not affect dreaming, and some 
patients with frontal damage show an increased frequency of nightmares (Colace1, 
Salotti, & Ferreira, 2015), indirectly confirming the previously mentioned PET 
findings. This also supports the hypothesis that Unit 3 is inactive and not necessary 
for the dreaming process.

Other indications that the prefrontal lobe is hypo-functioning during dream-
ing come from comparing studies of interhemispheric and intra-hemispheric elec-
troencephalographic correlation during wakefulness, REM, and non-REM sleep. 
Corsi-Cabrera et al. (2003) found an absence of electroencephalographic correla-
tion between the frontal and perceptual regions, as well as an increased correlation 
among the perceptual regions. These researchers suggested that this temporary dis-
sociation between the executive and perceptual areas is the cause of the character-
istic bizarreness of dreams.

That being said, it can be expected that, upon the activation of Unit L and a 
simultaneous decrease in the functioning of the prefrontal lobe during wakeful-
ness, any person could behave in an uninhibited, impulsive or aggressive way, with 
difficulties in planning and self-regulation. Such can be the case of people with 
schizophrenia (Gershon & Rieder, 1992; Goldberg, 2002) and major depression 
(Beck, 2008), and the 75% of criminals who exhibit low metabolism in the prefron-
tal lobe during wakefulness (Goldberg, 2002; Gibbs, 1995). During REM sleep in 
normal people, there is an increase in the activity of Unit L and a decrease in Unit 
3; however, we cannot observe the behavioral effects, due to the activation of the 
cerebral mechanisms that produce the muscle paralysis that comes with this type 
of sleep, preventing the body from acting out dreams.

 On the contrary, experiments with cats that had the coeruleus alfa nucleus 
damaged — the nucleus which seems to be responsible for the motor paralysis 
during REM sleep — have caused these animals to translate their “dreams” into be-
havior, which is generally manifested in rapid behavioral sequences of, for instance, 
attack, rage, and grooming. These behaviors are not directed towards an objective, 
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because when a piece of meat or a mouse is placed near them, they do not seem to 
notice them, and they continue with their stereotypical behavior. Furthermore, the 
cats’ pupils display miosis and are covered by the nictitating membranes in same 
way as during REM sleep. This phenomenon has been called “oneiric behavior” 
(Jouvet et al., 1981). Jouvet et al. (1981) make an interesting observation about ani-
mal behavior: “Some cats that exhibited friendly behavior during daytime, showed 
a large incidence rate of aggressive behavior during REM sleep”. This can be inter-
preted as the result of a broad activation of Unit L without a cortical regulation 
(Buchsbaum et al., 1989).

In the case of humans, it is interesting to find a clinical sleep disorder that is 
similar to the “oneiric behavior” experimentally induced in cats. This disorder is 
named “REM sleep behavior disorder” (RBD) and is characterized by the absence 
of the muscle paralysis which is customary during this stage of sleep, as a result of 
neurological related disorders. In contrast to sleepwalking, which occurs during 
the slow-wave stage of non-REM sleep and in people who generally behave in a 
peaceful way, patients with RBD frequently have accidents and carry out physical 
and verbal assaults on other people during these episodes (Tellez, 1998; Schenck, 
Bundlie, Patterson, & Mahowald, 1987; Schenck, Milner, Hurwitz, Bundlie, & Ma-
howald, 1989). This behavior is very similar to that of the Jouvet et al. (1981) cats 
and is the result of the activation of Units 1, 2, and especially L, along with the 
simultaneous inhibition of the prefrontal lobe. RBD seems to be an early warn-
ing sign of Parkinson’s disease, as some authors have noted that 65% of patients 
with this sleep disorder develop the disease within an average of nine years after 
RBD shows up (Abbott, 2005), indicating the degenerative etiology of this disorder. 
Thus, RBD also represents an etiological model for the study of oneiric behavior.

The model of the four units of dreaming: a proposal
The findings cited above allow us to suggest that the nature of the oneiric content 
during dreaming is caused by the simultaneous inhibition of (1) the prefrontal lobe 
in the dorsolateral region — the region that is in charge of the executive functions, 
(2) the orbitofrontal region, that relates to the regulation of limbic impulses, as 
well as (3) the parietal-temporal-occipital (PTO), that is involved in visuo-spatial 
recognition, symbol processing, and face and object recognition. Thus, the main 
proposal of this model, is that the characteristics of the oneiric content -that is, 
the lack of planning and control of critical and coherent thought toward what is 
dreamt, as well as the ease by which emotional and motivational impulses emerge 
in dreams — basically correspond to an increase in the activity of Unit 1, 2 (with 
the exception of the PTO region), Unit L, and the medial region of the prefrontal 
lobe that occurs simultaneously with the inhibition of the dorsolateral and orbital 
regions of Unit 3 (Figure 1). This leads us to think of the oneiric process as ba-
sically a process of confabulation, suggesting that dreaming is a type of normal 
confabulation that happens every night in a cyclical way, but does not differ much 
from the confabulatory thoughts of patients with frontal lobe damage. Luria (1974) 
mentioned that the confabulations of these patients are similar to the oneiric states 
in terms of the loss of the selectivity of mental processes, which is typical of the 
normal conscious life (Figure 1).



Luria’s model of the functional units of the brain and the neuropsychology of dreaming  87

Meanwhile, Koukkou and Lehman (1983) have suggested that the cerebral state 
of an adult during dreaming corresponds functionally to the state of wakefulness 
during childhood, based on the similarity of the electroencephalographic activity 
of the different phases of sleep and in human development phases. They suggest 
that every time we dream, there is an age regression in our psychophysiological 
functioning that causes us to have access to cognitive memories and strategies of 
that younger age. They also suggest that these cognitive strategies during adult 
dreaming are equivalent to the processes of fantasy, and are far from the reality 
thought of a young child during wakefulness (Piaget’s preoperational stage). Some 
data indicate that the prefrontal lobe does not reach maturity until between the ages 
of 10 to 12 years (Welsh & Pennington, 1988). Then, according to this hypothesis, 
a functional regression of cognitive activity in dreaming would imply incomplete 
functioning of the prefrontal lobe.

On the other hand, the recollection of dreams becomes interesting. It is well 
known that dreams are difficult to remember in wakefulness (Fisher, 1973). This 
is possibly explained through the state-dependent theory (Koukkou & Lehmann, 
1983). According to the model presented in this research, dreams are difficult to re-
member precisely because of the lack of working memory due to the relative deac-
tivation of the prefrontal lobe. It has been proven through fMRI that the degree of 
activation of the frontal lobe and the para-hippocampal region of the limbic system 
during the presentation of semantic and visual non-verbal information predicts its 
subsequent recall, showing the important role of these two structures in memory 
(Brewer, Zhao, Desmond, Glover, & Gabrieli, 1998; Wagner et al., 1998). During 
dreaming, only the limbic region is activated, not the prefrontal; this fact produces 
a partial or total loss of memory of the oneiric content upon waking up in most 
people (Figure 1).

We can conclude that dreams, as well as cognitive activity in wakefulness, come 
in various forms and contents. For example, there could be dreams with a very high 
emotional content due to the intense activity of Unit L, a high imaginative-visual 
content with an increase of activity in the right hemisphere of Unit 2, or a high 
narrative-linguistic content produced by the left hemisphere, but always partnered 
with an inhibition of the dorsolateral and basal regions of Unit 3. It has been shown 
that “lucid” dreams are characterized by “being able to freely remember the circum-
stances of waking life, to think clearly, and to act deliberately upon reflection, all 
while experiencing a dream world that seems vividly real” (LaBerge, 1990). These 
are dreams where the control and direction of the oneiric process are maintained, 
and the dreamer is aware that he is dreaming. This is the result of an exceptional 
and sudden reactivation of the functioning of the dorsolateral and medial regions 
of the left prefrontal lobe and the temporoparietal region during REM sleep. Dur-
ing wakefulness, complex information processing is promoted by these regions, 
but they are not active during non-lucid dreaming. This pattern of brain activity 
explains the recovery of the executive metacognitive abilities and voluntary control 
that characterizes lucid dreaming (Dresler et al., 2012; Noreika, Windt, Lenggen-
hager, & Karim, 2010). 

Foulkes (1982), whose studies were also based on Luria’s work, suggested an-
other model of brain functioning during dreaming. He suggested that dreaming is 
generated verbally in the left frontal lobe, which remains functional during REM 
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sleep and “that it competes with the basal affective and posterior associative sys-
tems that are left uninhibited during sleep”. However, this model has not been en-
tirely confirmed by recent studies with PET (Braun et al., 1997; Buchsbaum et al., 
1989; Madsen, 1993; Maquet, 1996).

The function of dreaming:  
cognitive-emotional homeostasis
We propose that the inhibition of prefrontal lobe functioning and the increase in 
activity of Unit L during REM sleep can have a cognitive and emotional homeo-
static function that is important for good psychological performance during wake-
fulness. This process allows for an increase in prefrontal lobe functioning and a 
decrease of limbic activity throughout the day, allowing better impulse control, 
planning, and self-regulation of behavior.

This evaluation agrees with the “Motivational Theory of REM Sleep” by Vo-
gel (1979), which suggests that the function of the REM phase of dreaming is to 
decrease the impulse-motivated behavior during wakefulness. This researcher 
proposes this theory in light of the observation that the selective deprivation of 
REM sleep in animals produces increases in aggressive, sexual, and food-seeking 
behaviors. It was also noticed that the deprivation of REM sleep in patients experi-
encing endogenous behavior improves their symptomatology (Vogel, Vogel, McA-
bee, & Thurmond, 1980). Meanwhile, Vogel (1979) argued that the decrease in the 
amount of REM sleep as a consequence of the use of antidepressant drugs, is caused 
by an increase in impulse-motivated behavior during wakefulness, and therefore, a 
clinical improvement of depression.

 In his new model to explain depression, Beck (2008) affirms that in patients 
with depression, there is a hyperactivity of the amygdala that causes an excessive 
reactivity in the presence of negative events, and hypo-activity of the prefrontal 
lobe that prevents a proper interpretation of events and counteracts the high ac-
tivity of the amygdala. In fact, patients with depression show an increase in the 
metabolism of the dorsolateral region of the prefrontal lobe during REM sleep in-
stead of the decrease which is observed in subjects without depression. This then 
causes a decrease in activity in the dorsolateral region of the prefrontal lobe and an 
increase of activity of the limbic system, preventing the regulation and evaluation 
of social contexts and circumstances, sensations, and emotions in a suitable way 
during wakefulness (Nofzinger, 2005). As we have examined, the prefrontal lobe of 
the human being is extremely sensitive to sleep; its functioning is altered by sleep 
deprivation, and it benefits and recovers with sleep of good quality and quantity 
(Muzur, Pace-Schott, Hobson, 2002). The usual effects of sleep deprivation on the 
prefrontal lobe’s functions are well known and include irritability, lack of attention 
and concentration, working memory impairments, and lack of self-regulation skills 
(Durmer & Dinges, 2005). Sleep deprivation makes us more sensitive to emotional 
and stress-induced stimuli (Vandekerckhove & Cluydts, 2010).

This finding also favors the hypothesis that frontal hypo-activity and limbic 
hyperactivity during REM sleep is really homeostatic, meaning that an increase 
in emotional and motivational activity works as an escape valve during the night 
without the logical, reasoned, and regulating activity of the prefrontal lobe, and 



Luria’s model of the functional units of the brain and the neuropsychology of dreaming  89

that during the day, the limbic activity decreases, and the dorsolateral and orbital 
activity of the prefrontal lobe increases. 

Schwartz and Maquet (2002) suggested that the bizarre content of dream-
ing is similar to certain neuropsychological syndromes that produce visual and 
spatial agnosia. During REM sleep, the cerebral structures that are activated and 
deactivated are similar to the cerebral regions damaged in the cited neuropsycho-
logical syndromes. In addition to the content of dreaming, there is an absence of 
control over the course of the dream scenes due to lack of the critical thinking 
that evaluates the coherence of what is happening; therefore, there is a passive 
and non-critic acceptance of what is occurring during the dream (Corsi-Cabrera 
et al., 2003).

That is the reason why Hobson and Stickgold (1995) stated that dreaming rep-
resents a model for explaining schizophrenia. This is because of the cognitive and 
emotional similarities between them, such as the exaggeration of the emotional 
activity that contributes the deterioration of rationality and to the lack of selec-
tive attention and direction of cognitive knowledge which, besides being grotesque, 
contains a great quantity of confabulations. Furthermore, both conditions show 
similar neuropsychological functioning: a hypo-functioning of the frontal lobe and 
an activation of Unit L. These characteristics impede the schizophrenic patient and 
the dreamer from organizing their thoughts, integrating them with emotions, and 
turning them into appropriate actions. Schizophrenia studies with PET have shown 
diminished frontal lobe functioning. 

It can be said that dreaming is a state similar to a “schizophrenic or frontal 
lobe syndrome,” but temporary, normal, and healthy, so that the next day, the brain 
can carry out its homeostatic function, and promote optimal functioning of the 
dorsolateral and orbital region of the frontal lobe during wakefulness. In this way, 
the frontal lobe can carry out the functions of planning, execution, evaluation, at-
tention, working memory, self-observation, better impulse control, and proper de-
cision-making, allowing the individual to carry out a proper everyday life of social 
interaction.

Dresler et al. (2014) found that in lucid dreaming, the active brain structures 
are the ones that malfunction in schizophrenia, and this is what prevents patients 
from becoming aware of their pathological state. We can state that “the oneiric 
craziness of every night” is a necessary escape valve permitting the person to act 
sanely during the state of wakefulness. According to Solms (2000), a renowned re-
searcher in the neuropsychology of dreaming, these data support the essential idea 
proposed by Freud (1966), who maintained that one of the functions of dreaming 
was to allow instinctive impulses to emerge (limbic) without the censorship mecha-
nism (dorsolateral and orbital prefrontal regions), thus allowing the attainment of 
repressed desires in a safe way. 

Finally, we would like to mention several research questions that result from 
this article: What is the oneiric content in a patient with prefrontal damage? How 
can it be proven that the hypo-functioning of the prefrontal lobe and the limbic hy-
per-functioning during dreaming fulfill a homeostatic need for good psychological 
functioning during wakefulness? There is a proven antidepressant effect of REM 
sleep deprivation (Vogel et al., 1980; Nofzinger, 2005). Does it produce changes in 
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the biochemical functioning of the prefrontal lobe and the limbic system? Answer-
ing these and other questions will allow continuing progress in this new and inter-
esting field in the neurosciences: the neuropsychology of dreaming.

conclusions
Luria´s Model of the Brain’s Functional Units can be used to explain the generation 
of dreams and their characteristics. The similarity between dreaming, frontal lobe 
syndrome and schizophrenia are stressed, especially in terms of the confabulations, 
the lack of impulse control, and the lack of self-direction and monitoring that oc-
curs in these disorders. In addition, the suggested hypothesis of the homeostatic 
character of REM sleep favors the idea that the brain works in an inverse way dur-
ing the state of wakefulness to assist better psychological functioning of the indi-
vidual.
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