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Introduction
Home and Origin of the Model
The DACER MODEL of intervention in the hospitalized acute 
patient was born in 2012, as a result of the experiences developed 
by DACER professionals, specialists in neurorehabilitation, with 
patients admitted to stroke units and ICU (Intensive Care Units) of 
neurology and neurosurgery. For a few years now, there have been 
many publications that support not only C.N.S (central nervous 
system) ability to minimize the effects of injuries by modifying its 
own structural and functional organization, but also the fact that 
for these mechanisms to be effective, it is necessary to enhance and 
modulate them from the first moment. We know that, contrary to 
what was thought, it is safe to start neurorehabilitating treatment 

within the first 24 hours [1-3]. It has also been shown that every 
day of delay in initiating neurorehabilitator treatment, it implies a 
higher degree of disability to hospital discharge [4].

Precocity is, therefore, a key point to improve the patient’s situation 
at the discharge [5]. But it is not the only one, more and more studies 
show the importance of the interventions at the moment to be global 
and intensive [6]. This model was created to offer an intervention 
approach that would make it possible to bring to clinical practice 
these premises. A patient cannot receive 24 hours of rehabilitation 
or professional stimulation. But the brain learns all day, with every 
conversation, every mobilization, with every activity. Every time 
a person relates to the patient, he or she is influencing in some 
way what happens in the process of reorganization of the central 
nervous system. Patients should be encouraged by team members 
and their family to continue practicing skills for the rest of the day, 
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Abstract
The next article presents a type of intervention in patients who, after suffering Brain Damage, are hospitalized -DACER 
MODEL-. This model is the result of scientific evidence and clinical experience. The patient should experience as soon 
as possible, motor, sensory, cognitive and behavioral patterns, suitable to promote as normalized brain reorganization as 
possible. The model is structured in three fundamental premises, the first is early intervention, work the sooner the better 
with the patient. Global, unifying the entire environment (family and health workers) in the specific intervention of each 
affected person. And intensive, creating a stimulating environment for the patient to receive adequate care throughout the day.

DACER MODEL consist of implementing performances in the phase in which the patient is hospitalized, to minimize future 
neurological and organic sequelae. To achieve this objective, the model includes three key actions: 1) Training and support 
for relatives and environment of the affected through the School of Families, a training action aimed at families, which is 
carried out in the hospital itself. 2) Specialization and support to health personnel who directly care for the patient with 
brain damage and 3) Early intervention of a multidisciplinary team specialized in neurorehabilitation, including medical 
professionals, neuropsychology, speech therapy, occupational therapy and physical therapy.
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as intensive treatment provides better results if extended even to 
the external rehabilitation phase of the Patient [7-10].

The patient’s environment plays a crucial role in improving it. If you 
know how to act, you can turn each daily activity into a stimulating 
task. It is not, therefore, a question of doing different things, but of 
doing them in the right direction and repeatedly, introducing small 
changes in the task as you integrate the previous one. This point is 
very clear in education. Society assumes that the learning of the child 
is an ongoing process that takes up 24 hours. And in this process, 
not only do education professionals (teachers, psychologists...) 
influence the whole environment (parents, grandparents...). In fact, it 
is considered essential that the child does not receive contradictory 
messages.

The patient’s recovery from brain damage is primarily a process of 
relearning. In that process, as in the child’s, each has its function 
and place. Rehabilitation professionals, healthcare professionals 
and the patient’s close environment must join forces to work in 
the same direction and offer you all the stimulation and help you 
need to succeed with as less degree of dependence as possible. 
However, this is essential, but not enough, it will be essential 
for the prognosis of patients, carrying out a multidisciplinary, 
comprehensive, specialized, and coordinated rehabilitation [11]. 
Taking these principles into account, DACER developed a model of 
holistic intervention of “24 hours” that includes not only the work 
of neurorehabilitation professionals, but also the entire health and 
family environment of the patient.

Objectives
Develop a comprehensive model of intervention in the approach of 
the hospitalized acute patient with neurological injury. The treatment 
is developed from an early, global and intensive action, involving 
neurorehabilitation professionals, healthcare professionals and 
families. To ensure the success of the interventions, and that these 
are developed through a structured methodology, the model includes 
specialized training to each of the actors involved. 

Basic Patient Needs According to the Dacer Model
The damaged brain needs to re-experience normality in order to 
be able to reorganize properly [12-15]. For this to be possible, the 
following aspects must be covered in an organized and structured 
manner. The intervention structure takes place throughout the day, 
for short periods of time, alternating with periods of rest and sleep 
given that these are rehabilitative by themselves. Experimental and 
clinical studies in animals and humans suggest that healthy sleep 
promotes neuroplasticity resulting in improved learning and memory 
[16-18]. Allowing prolonged sleep during the acute phase of stroke 
could be beneficial (neuroprotective sleep function) [19].

Sensory Stimulation
Sensory stimulation is the base of the proper functioning of the 
C.N.S. As early as the 1950s, different studies of sensory deprivation 
showed the consequences of it; besides, Kandel further states in 
his research that this sensory deprivation in the early stages of life 
alters the structure of the cerebral cortex [20-22]. The patient needs 
to regain the perception of himself. The sensory system, with its 
different receivers, is the first gateway to the C.N.S [23].

Stimulation of the sensory system is carried out taking into account 
the following principles:
 The damaged C.N.S. needs more time to process the information. 

Therefore, the patient needs time to respond [24].
 Stimulation should be guided and organized so that it has 

the intensity necessary for information to arrive without 
overstimulation [25].

 We must introduce cognition into the process from the first 
moment, at the level that is possible for each patient. In this 
way, we favor the passage of sensitivity to perception [26-32].

 The mouth, hand, and feet are areas of great representation, 
which makes them priority areas of stimulation [33].

 We take into account: sight, touch, vestibular system, 
proprioceptive system, hearing, taste and smell.

Alignment of Body Segments
In order to function normally, the musculoskeletal system needs 
to maintain the alignment of its various body segments. Since you 
cannot generate muscle tone over an abnormal alignment [34].

The maintained incorrect postures, coupled with the injury of 
the S.N.C., favor changes in the length of the muscle fibers and 
shortenings in the peripheral nervous system, which places the 
patient in a situation of biomechanical disadvantage, alterations 
of the proprioceptive information that carry with them alterations 
of the body scheme and malfunction of the internal organs (lungs, 
intestine...) that cause medical complications associated with the 
immobilization to which they are subjected.

In addition, the organized movement of the limbs requires a stable 
posture [35-37]. On the basis of a stable posture, the normal 
movement is built.

To maintain body alignment and promote a stable posture, we 
consider:
 It is necessary to analyze all body segments separately and 

together: head, scapular waist, upper limbs, pelvic waist, knees 
and feet.

 It is necessary to analyze the relationship of the segments in 
the different planes: front, transverse and sagittal.

 To maintain a proper alignment and proper posture, we use 
external elements such as towels, pillows, balls, belts, elastic 
sashes...

 We favour positions in decubitus (side, supine), transit to 
sedatition in bed, sedatition at the edge of the bed and high 
sedatition at the edge of the bed, to favor the weight load on 
the lower limbs.

 We encourage the patient to continuously have to the eye and 
integrated his most affected side.

 We promote the correct organic functioning making its infusion 
possible.

Suitable Respiratory Mechanics
In addition to being necessary to reduce secretions and prevent the 
risk of pneumonia and associated complications, good respiratory 
mechanics are essential to avoid drowsiness and improve alertness 
[38-42]. Dr. Lewit, a pioneer of physical therapy, to paraphrase the 
philosopher Lammark and his theory of evolution, points out that 
function forms structure and structure serves function. A prolonged 
change in function, such as breathing inefficiently with the chest, 
induces changes in structure, such as changes in posture and the 
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accessory muscles of breathing. In turn, these structural changes 
promote inadequate breathing, which in turn maintains structural 
changes, forming a vicious circle of dysfunction [43]. We are aware 
that this respiratory dysfunction means that those affected cannot 
properly ventilate the lung bases with which they accumulate 
secretions and can suffer pneumonia very easily. 

We are looking for:
 Stimulate the diaphragm.
 Improve ventilation/infusion.
 Re-expand poorly ventilated areas.
 Decrease secretions.
 Encourage the elimination of secretions.
 Facilitate the cough mechanism.

Normal Movement
The patient needs to experience normal movement again to get 
away from it as little as possible. Pathological movements that 
arise spontaneously, if perpetuated and established, generate 
musculoskeletal disturbances – skeletal, changes in segment 
alignment and in the medium term, more pathology [44]. The lack 
of attention to the affected member and its exclusion from activities, 
favor the appearance of the non-use learned by generating higher 
levels of disability [45-48]. In addition, in the face of the shortfall in 
motion of a part of our body, the body scheme will be diminished.

Motor stimulation is carried out taking into account the following 
principles:
 To master any motor activity, the patient needs to experience 

it and practice it in real situations [49].
 The affected member should always be present and participate 

in the activities as far as possible. 
 The activity should be adapted to the level of the patient and 

not promote pathological movements. 
 The motivation and active participation of the patient is 

important to the extent of their possibilities.

Restoration of Cognitive Processes
Traditionally interventions in cognitive processes have been left 
for the subacute or chronic phase, thinking that it is better to miss 
the spontaneous recovery period in order to better quantify deficits. 
Currently this trend has been reversed and there are proposals to 
work with patients from the first moment of the injury [50]. Although 
there are few studies on the effectiveness of early intervention in 
cognitive aspects, some studies have shown this efficacy [51].

Depending on the location and extent of the brain injury, cognitive 
functions such as orientation, attention, memory, language, 
visoperceptive, praxias and/or executive functions at different 
intensity may be affected. How people in your environment relate 
to the patient will influence the correct cognitive, behavioral and 
emotional functioning of the patient [52, 53].

To promote correct cognitive stimulation, the following aspects 
must be taken into account:
 Activities must be functional and/or motivating. Any activity 

of daily life has a multitude of cognitive components to work 
with.

 The level of demand of the task must be adjusted to the patient’s 
abilities.

 Breaks are a must. 

 It is essential to adapt the environment to the needs of the patient, 
with the aim of minimizing the impact of cognitive deficit and 
reducing functional and behavioral deficit. In the acute phase, 
it serves to increase the safety of the environment (lock doors 
that face stairs) or decrease over-stimulation [54]. 

 Error-free learning. Error-free learning provides the right 
answers specific to a task or tutorial until information is 
consolidated [55]. 

 Always take care of the emotional reactions associated with 
brain damage. People with cognitive deficits caused by brain 
damage often exhibit fears, frustrations, and anxiety when they 
perform activities that require a lot of cognitive effort, and often 
use avoidance behaviors in the face of these stressful situations 
[56]. 

Adaptive Conduct
In the hospital phase the most common behavioral, emotional and 
social alterations are aggressiveness, impulsivity, irritability, misfit 
social behavior, emotional ability, anxiety, apathy and/or depression. 
Some epidemiological studies suggest that the prevalence of these 
alterations ranges from 40 to 80% of cases, depending on the type 
and severity of the damage [57]. 

Human behavior is influenced by internal (thought, sensations, 
feelings...) and external (environment) stimuli. A behavior can be 
triggered by many factors (internal, external, or a combination of 
both) and sometimes it is impossible to prevent it from occurring, 
so the main function of the environment is to assist in the control 
and modulation of that behavior.

To promote the appearance of adaptive behaviors and prevent 
misalignment behavior:
 People in the near environment should be an appropriate role 

model. Humans learn most of their behaviour through model 
observation: by observing others we get an idea of how new 
behaviors are performed [58]. 

 Offer specific and appropriate treatment. Alterations persist over 
time and even tend to get worse if no specific intervention is 
performed [59].

Communication
Communication is the process by which we exchange opinions, 
express our ideas, feelings, thoughts, claim our rights; In short, it 
is to contact others by making them partakers of who we are and 
have and is fundamental to living in society. This communication 
can be done verbally through language and speech, but also through 
gestures, signs or images. 

When damage occurs in the S.N.C., this communication may be 
altered, posing a personal and social challenge for the patient [60]. 
This process of loss of language involves difficulties of expression 
and/or understanding; but it does not mean the patient does not have 
ideas, feelings or thoughts. What happens is that it is unable to plan 
and structure that inner language, it does not find the appropriate 
words or there is a problem in the motor programming of its phono-
articulatory organs. The process of language retrieval is complex 
and should be oriented for the correct reorganization of the S.N.C 
[61, 62]. 
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It is essential:
 Avoid the loss of communicative intent on the part of the patient; 

without it, it will later be very difficult to work the language 
alterations. 

 Encourage and improve listening comprehension. 
 Improve understanding of facial and body expression.
 Decrease anomia.
 Decrease perseverations and certain automations that can block 

and reduce the chances of language recovery; 
 Stimulate oral language.
 Find alternative or augmentative communication systems where 

necessary.

Safe Swallowing
Swallowing is an organic process whose main objective is to produce 
proper nutrition and hydration of the patient, that is, to be effective, 
and to be carried out safely, without risk of aspiration [63]. In this 
process several structures with different inervation of the oral and 
pharyngeal area are involved, assuming that a damage to the S.N.C. 
can affect in several ways in the swallowing process. This disruption 
of swallowing is called dysphagia [64].

But swallowing is not just a means of getting nutrients and being 
able to survive; but in our society, most meetings with our friends 
and family revolve around activities related to food and/or drink. Not 
to mention the sensory and olfactory experiences that food brings; 
Eating is a pleasure: When eating, our neurons secrete “dopamine” 
which is associated with the brain’s pleasure system and motivation. 
The affected orally swallowing, will not be as important in the supply 
of these nutrients that they can be ingested by other pathways; 
but as in social and cultural constraints and in the deprivation of 
sensory experiences that will greatly frustrate the person affected 
by brain damage.

The work of preserving orally swallowing should begin from the 
beginning to prevent the deprivation of experiences by this route 
from provoking hypersensitivity, loss of orofacial musculature, 
decreased swallowing reflex, to prevent respiratory complications 
caused by aspiration... In addition, orofacial stimulation should be 
performed since as we noted above, the mouth is one of the areas 
with the greatest representation in the cerebral cortex. Likewise, the 
family must be taught in the techniques of orofacial stimulation, so 
that they can perform them on a daily basis and in the knowledge 
of the guidelines for eating food safely. 

Therefore, it is essential:
 From the beginning of the injury, perform stimulation of 

orofacial structures; because as we already mentioned at the 
beginning of this article, the mouth and hand, are areas of great 
representation, which makes them priority areas of stimulation. 

 Perform an early sensory stimulation of the orofacial area, to 
avoid hypersensitivity and aversive responses to food in terms 
of its texture, temperature and taste.

 Work orofacial motor skills to correct imbalance or alterations 
of the orofacial musculature that can interfere and hinder 
swallowing function.

 Perform a study of the posture, utensils and textures more 

suitable for each patient to ensure safe and effective swallowing.
 Train the patient and/or family in the management of oral 

hygiene to reduce the likelihood of aspiration pneumonia.

Activities of daily living, as an integrator of components and 
core of the intervention model
The activities of daily living are those tasks that the individual 
develops in order to survive independently, integrated into society 
and satisfactory, as expected for his specific personal characteristics 
(age, roles...) [65]. They are divided into basic activities (directly 
related to survival such as eating, dressing...) and advanced activities 
(related to the most complex tasks as manage money, use the 
phone...) [66]. The human being is an active being, who invests 
most of the time in meaningful occupations. In these activities, it 
develops its potential and is performed as a person.

When there is a brain injury: 
 The task-related training is the one that enhances neuroplasticity 

the most [67].
 The activities must be functional and /or motivating. Any 

activity of daily living has many components to work on [68].

For these reasons, the activities of daily living constitute the core 
of DACER intervention model, since they allow the integration of 
all components (Sensory, motor, cognitive ...) and thus favor the 
reorganization of the C.N.S.

From this approach, we establish the following principles:
 To convert the hospital routine into a source of stimulation and 

organization is a basic objective of the DACER model.
 It is not about introducing new activities, it is about using those 

that are done on a daily basis to serve as stimulation for the 
patient in the hospital and later at home.

 The hospital period is basic for the family to learn to interact 
with the patient in their daily lives.

To make it possible, DACER model establishes that there are two 
basic lines of action in this field:

Family
 Training of the family so that, during the activities of daily 

living, they integrate the basic principles of stimulation, so 
that we guarantee the continuous work of the central nervous 
system.

 Weekly record sheets that allow the family to become aware 
of the routine they should follow during their hospital stay.

 Family training to prepare for the return home and to organize 
the environment so that the daily routine remains a source of 
stimulation once he/she return home.

Professionals
 Daily living activities are also a key element in the rehabilitation 

process.
 The model considers that the use of daily living activities as 

a means of rehabilitation is key to favor the recovery of the 
different affected components.
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[Figure 1]

Model Dacer Structure
In order to offer the patient a global, early and intensive stimulation 
that addresses all the needs of the affected person, it is necessary that 
the whole environment is involved and committed to the process. 

To this end, the model is based on three fundamental pillars:
1. Training and support to the family members and environment 

of the affected.
2. Specialization and support for health workers (nurses, auxiliary 

staff, carelors).
3. Early intervention of a multidisciplinary team specialized 

in neurorehabilitation (doctors, neuropsychologists, speech 
therapists, occupational therapists and physiotherapists)

These three pillars make it possible to offer in addition to specialized 
rehabilitation, a continuous and permanent stimulation program.

Training and support for the patient environment: “School of 
Families” [69, 70].
The School of Families is a training activity that takes place in the 
hospital. It is taught by specialized DACER professionals and has 
the following objectives:
 Let the family understand what a brain injury is and know its 

specific characteristics against other types of injuries.
 That the family feels empowered to relate to the patient.
 Let the family know basic strategies to stimulate their family 

member globally, early and intensively, contributing to the 
recovery of the affected according to their serious state.

 Let the family know basic strategies to help the patient make 
transfers, contributing to their recovery and reducing the risk 
of injury.

 Let the family feel empowered to take responsibility for the 
affected party.

 Decrease the family’s level of anxiety and feelings of distress 
by increasing your sense of control over the new situation.

The school is organized in one session once a week that family 
member can attend as many times as they deem necessary.
 Session 1: How to stimulate your family member with brain 

damage. In support of the school, three support guides and 
audiovisual material have been developed

 How to stimulate your family member with brain damage [69].
 How to stimulate your child with brain damage (pediatric guide) 

[70].
 How to stimulate your family member with brain damage in 

Intensive Care Units.
 Popi & Pepa. Learn by playing (Audiovisual Animation Series 

for Child Brain Damage).

Specialization and support for health workers (nurses, auxiliaries 
and carelors)
Health workers who directly care for brain damage patients during 
their admission to the hospital have a very prominent role for a 
twofold reason: on the one hand, the way they work daily can 
become a means more than stimulation to the patient, on the other 
hand, can advise the family and motivate them to be involved in 
the recovery process of the affected person.

With specific training, we aim to meet the following objectives:
 Unify the basic principles of approaching the patient with brain 

damage by nurses, clinic assistants and hospital wardens.
 Staff to include in their daily management of the patient with 

brain damage specific strategies that contribute to their motor, 
sensory, cognitive and behavioral recovery

 To help staff understand the importance of involving the family 
in the treatment of their family member and to know how to 
give them basic management guidelines to promote their later 
rehabilitation.

To make this possible, two training activities are carried out on an 
annual basis:
 Early stimulation strategies for brain damage patients.
 Intervention in the hospitalized acute patient with cerebral 

damage

Specialized Intervention
As mentioned above, the initiation of neurorehabilitator treatment 
within the first 24 hours is not only safe, but decreases the degree 
of disability at the high [2-4]. Post-traumatic neuroplasticity is the 
adaptive property of the CNS to reorganize its synaptic connections, 
modifying the biochemical and physiological mechanisms involved 
in its communication, being able to create new neural branches that 
compensate damaged areas.

Thanks to this ability, after suffering an injury, the CNS is able 
to learn again. There is scientific evidence to suggest that early, 
intensive and function-driven treatments promote neuroplasticity 
and may even limit the extent of injuries. The complexity of the 
sequelae that can be derived from the injuries of the Central Nervous 
System, necessitate the intervention of a multidisciplinary team, 
with specific training in this type of injuries, that can meet all the 
needs of the patient. The specific professional or professionals, the 
number of hours... will depend on the initial patient assessment and 
affected areas. They are part of the specialized intervention team: 
Physicians, neuropsychologists, speech therapists, occupational 
therapists, physiotherapists.
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[Figure 2]

Conclusions
We have generated a structured model of early stimulation, (from 
hospital admission in the intensive care unit to normal care) global 
(unifying basic principles of treatment of patients with brain injury and 
assisting all areas involved) intensive (24-hour stimulation) through 
ADVS. It includes the specialization of healthcare professionals, 
the training of informal caregivers (family or friends) to ensure in 
clinical practice the precocity, intensity, and continuity of treatment 
of patients with acute-phase brain damage in the way of achieving 
a holistic approach to rehabilitation. With this model, families and 
healthcare professionals learn what happens in an injured brain 
and what guidelines they can put in place from the first moment, 
to work with the acute patient in their hospital stay. In addition, 
the specialized intervention in all areas, of neurorehabilitation 
professionals in this phase, completes the design of this new model of 
intervention in the acute patient with hospitalized neurological injury.

Conflicts of Interest
All authors have contributed to this manuscript and have no interest 
of conflict to declare.

References
1. Galaburda AM (1990) Introduction to special issue: 

Developmental plasticity and recovery of function. 
Neuropsychologia 28: 515-516.

2. Diserens K, Michel P, Bogousslavsky J (2006) Early mobilization 
after stroke: Review of the literature. Cerebrovascular Diseases 
22: 183-190.

3. Bernhardt J, Dewey H, Thrift A, Donnan G (2004) Inactive and 
alone: physical activity within the first 14 days of acute stroke 
unit care. Stroke 35: 1005-1009.

4. M Murie-Fernández, S Ortega-Cuberoa, M Carmona-Abellána, 
M Meyerb, R Teasellc (2009) “Time is brain”, only in the acute 
phase of stroke? Neurology (English Edition) 27: 197-201.

5. Paolucci S, Antonucci G, Grasso MG, Morelli D, Troisi E, et 
al. (2000) Early versus delayed inpatient stroke rehabilitation: 
a matched comparison conducted in Italy 81: 695-700.

6. WF Blackerby (1990) Intensity of rehabilitation and length of 
stay. Brain Injury 4: 167-173. 

7. SK Bhogal, R Teasell, M Speechley (2003) Intensity of aphasia 
therapy, impact on recovery. Stroke 34: 987-993.

8. Volpe BT, Krebs HI, Hogan N (2003) Robot –aided 
sensoriomotor training in stroke rehabilitation. Advances in 
Neurology 92: 429-433.

9. Carnaby, Hankey GJ, Pizzi J (2006) Behavioral intervention 
for dysphagia in acute stroke: a randomised controlled trial. 

Lancet Neurology 5: 31-37.
10. Bakheit AM, Shaw S, Barrett L, Wood J, Carrington S, et al. 

(2007) A prospective, randomized, parallel group, controlled 
study of the effect of intensity of speech and language therapy on 
early recovery from poststroke aphasia. Clinical Rehabilitation 
21: 885-894.

11. Semlyen JK, Summers SJ, Barnes MP (1998) Traumatic brain 
injury: efficacy of multidisciplinary rehabilitation Archives of 
Physical Medicine and Rehabilitation. Jun 79: 678-683.

12. Graham JV, Eustace C, Brock K, Swain E, Irwin-Carruthers 
S (2009) El concepto de Bobath en la práctica clínica 
contemporánea. Topics in Stroke Rehabilitation 16: 57-68.

13. Levin MF, Panturin E (2011) Sensorimotor integration for 
functional recovery and the Bobath approach. Motor Control 
15: 285-301.

14. Raine S (2007) The current theoretical assumptions of the 
Bobath concept as determined by BBTA members. Theory and 
practice of physiotherapy 23: 137-152.

15. Van Meer MP, Otte WM, van derMarel K, Nijboer CH, Kavelaars 
A, et al. (2012) Extent of bilateral neuronal networkreorganization 
and functionalrecovery in relationtostrokeseverity. Journal of 
Neuroscience 32: 4495-507. 

16. Krueger JM, Frank MG, Wisor JP, Roy S (2016) Sleep function: 
toward elucidating an enigma. Sleep. Med Rev 28: 46-54.

17. Rasch B, Born J (2013) About sleep’s role in memory. Physiol 
Rev 93: 681-766.

18. Yang G, Lai CS, Cichon J, Ma L, Li W, et al. (2014) Sleep 
promotes branchspecific formation of dendritic spines after 
learning. Science 344: 1173-1178.

19. Simone B Dussa, Andrea Seilera, Markus H Schmidta, Marta 
Paceb, Antoine Adamantidisb, et al. (2017) The role of sleep 
in recovery following ischemic stroke: A review of human and 
animal data. Neurobiology of Sleep and Circadian Rhythms 
2: 94-105.

20. Kandel ER (1976) Cellular basis of Behavior: an introduction 
to behavioral neurobiology. San Francisco. 

21. Harlow HF, Dodsworth RO, Harlow MK (1965) Total social 
isolation in monkeys. Proceedings of the National Academy of 
Sciences USA 54: 90-97.

22. Hubel DH (1967) Effects of distortion of sensory input on the 
visual system of Kittens. Physiologist 10: 17-45.

23. Cardinali D (2007) Applied Neuroscience Its foundations (1st 
Ed). Pan American Argentina

24. Ríos LM, Periáñez JA, Tirapu UJ, Viejo SR, Lubrini G (2012) 
Information processing speed. In J. T. Ustárroz, A. G. Molina, 
M. R. Lago, A. Ardila (Eds.), Neuropsychology of the prefrontal 
cortex and executive functions Barcelona: Viguera.

25. Rehabilitation of cognitive fatigue. https://www.neurorhb.com/
blog-dano-cerebral/normal-se-canse-tanto-fatiga-tras-dano-
cerebral-adquirido/. 

26. Perfetti C (1999) The cognitive therapeutic exercise for motor 
reeducation of the adult hemiplegic. Barcelona: Edika-Medica.

27. Dominguez FD, Silva RNM, Mateos PI, Pedreira FE (2014) 
Effectiveness of the Perfetti´s method in the treatment of stroke 
sequelae: a systematic review. Physiotherapy Issues 43: 196-
205.

28. Wongphaet P, Butrach W, Sangkrai S, Jitpraphai C (2003) 
Improved function of hemiplegicupperextremity after cognitive 
sensory motor training therapy in chronic stroke patients: 
preliminary report of a case series. Journal of the Medical 
Association of Thailand 86: 579-584.

https://www.opastonline.com/


J Clin Rev Case Rep, 2019 Volume 4 | Issue 11 | 7 of 8www.opastonline.com

29. Rosenkranz K, Rothwell JC (2004) The effect of sensory input 
and attention on the sensory motor organization of the hand 
area of the human motor cortex. The Journal of Physiology 
561: 307-320.

30. Guirao M (1980) The senses, bases of perception. Madrid: 
Alambra.

31. Kaelin-Lang A, Sawaki L, Cohen LG (2005) Role of Voluntary 
Drive in Enconding an Elementary Motor Memory. Journal 
Neurophysiol 93: 1099-1103.

32. Levin M, Weiss P, Keshner E (2015) Emergence of Virtual 
Reality as a Tool for Upper Limb Rehabilitation: Incorporation 
of Motor Control and Motor Learning Principles. Journal of 
the American Physical Therapy Association and Fysiotherapie 
95: 415-425.

33. Penfield W, Boldrey E (1937) Somatic motor and sensory 
representation in the cerebral cortex of man as studied by 
electrical stimulation. Brain 60: 389-443.

34. Aruin AS, Latash ML (1988) Anticipatory postural adjustments 
during self-initiated perturbations of different magnitude 
triggered by a standard motor action. Electroencephalography 
and Clinical Neurophysiology 101: 497-503.

35. Paeth RB (2012) Postural control. Newsletter of the Spanish 
Association of Therapists trained in the Bobath Concept 
(AETB) 29: 22-26.

36. Paeth RB (2012) Experiences with the Bobath Concept. 
Barcelona: Pan American.

37. Schepens B, Drew T (2004) Independent and convergent signals 
from the pontomedullary reticular formation contribute to the 
control of posture and movement during reaching in the cat. J 
Neurophysiol 92: 2217-2238.

38. Chaitow L (2004) Breathing pattern disorders, motor control, 
and low back pain. Journal of Osteopathic Medicine 7: 33-40.

39. Christopher MM, Dockree P, O´Connell R, Murphy P, Balsters 
J, et al. (2018) Coupling of respiration and attention via 
the locus coeruleus: Effects of meditation and pranayama. 
Psychophysiology 55: e13091.

40. Chaitow L, Bradley D, Gilbert C (2014) Recognizing and 
Treating Breathing Disorders. 2nd Edition, UK: Churchill 
Livingstone. ELSEVIER. 

41. Berridge CW, Waterhouse BD (2003) The locus coeruleus-
noradrenergic system: modulation of the behavioral state and 
state-dependent cognitive processes. Brain research Brain 
research reviews 42: 33-84.

42. Jerath R, Edry JW, Barnes VA, Jerath V (2006) Physiology of 
long pranayamic breathing: Neural respiratory elements may 
provide a mechanism that UK explains how slow deep breathing 
shifts the autonomic nervous system. Medical Hypotheses 67: 
566-571. 

43. Lewit K (1980) Relation of faulty respiration to posture, with 
clinical implications. The Journal of the American Osteopathic 
Association 79: 525-529. 

44. Hernando A, Useros A (2007) Physical therapy intervention 
during the rehabilitation process in patients with acquired brain 
damage. Acción Psicológica 4: 35-48. 

45. Mawase F, Uehara S, Bastian AJ, Celnik P (2017) Motor 
Learning Enhances Use-Dependent Plasticity. Journal of 
Neuroscience 37: 2673-2685.

46. Rachel P Allred, Theresa A Jones (2008) Maladaptive effects 
of learning with the less-affected forelimb after focal cortical 
infarcts in rats. Journal Experimental Neurology 210: 172-181. 

47. Uswatte G, Taub E (2005) Implications of the Learned Nonuse 

Formulation for Measuring Rehabilitation Outcomes: Lessons 
from constraint-induced movement therapy. Rehabilitation 
Psychology 50: 34-42. 

48. Tabu E, Uswatte G, Morris DM (2003) Improved motor 
recovery after stroke and massive cortical reorganization 
following Constraint-Induced Movement Therapy. Physical 
Medicine & Rehabilitation Clinics of North America 14: 77-91. 

49. Cynkin S, Mazur AR (1989) Occupational Therapy and 
Activities Health: Towars health Trough Activities. Editorial 
Little Brown. Boston. 

50. Thomas H, Feyz M, Leblanc J, Bros¬seau J, Campoux MC, 
et al. (2003) Reality orientation in an acute care setting for 
patients with traumatic brain injuries. The Journal of Head 
Trauma Rehabilitation 18: 292-302.

51. Carvajal CJ, Suárez EJ, Arboleda RA (2011) Neuropsychological 
rehabilitation of patients hospitalized with encephalo-cranial 
trauma in the subacute phase: pilot study at the Fundación 
Instituto Neurológica de Antioquia / Colombia. Chilean Journal 
of Neuropsychology 6: 85-90.

52. Linn RT, Allen K, Willer BS (1994) Affective symptoms in 
the chronic stage of traumatic brain injury: a study of married 
couples. Brain injury 8: 135-147.

53. Kozloff R (1987) Network of social support and autcome from 
severe head injury. The Journal of Head Trauma Rehabilitation 
3: 14-23. 

54. Mateer CA (2006) Introduction to cognitive rehabilitation. 
In J.C. Arango, (1st Ed.) Neuropsychological Rehabilitation. 
México: El Manual Moderno.

55. Wilson BA, Baddeley AD, Evans E, Shiel A (1994) Errorless 
learning in the rehabilitation of memory impaired people. 
Neuropsychological Rehabilitation 4: 307-326.

56. Brooks DN, McKinlay W (1983) Personality and behavioural 
change after severe blunt head injury- a relative´s view. Journal 
of Neurology, Neurosurgery, and Psychiatry 46: 336-344.

57. Bandura A (1982) Self-efficacy mechanism in human agency. 
American Psychologist 37: 122-147.

58. McLean AJ, Temkin NR, Dikmen S (1983) The behavioral 
sequelae of head injury. Journal of Clinical and Experimental 
Neuropsychology 5: 361-376.

59. Martínez E, Pino Melgarejo M, Broche Pérez Y (2015) Scientific 
perspectives in aphasia research. Theoretical considerations. 
Encuentros Magazine, Autonomous University of the Caribbean 
13: 75-84.

60. Saur D, Hartwigsen G (2012) Neurobiology of Language 
Recovery after Stroke: Lessons from Neuroimaging Studies. 
Archives of Physical Medicine and Rehabilitation 93: 15-25.

61. Kiran S (2012) What Is the Nature of Poststroke Language 
Recovery and Reorganization? Neurology 2012: 786872.

62. Barroso J (2009) Oropharyngeal dysphagia and aspiration. 
Spanish Journal of Geriatrics and Gerontology 44: 22-28.

63. González VR, Bevilacqua J (2009) Dysphagia in the neurological 
patient. Department of Neurology and Neurosurgery, HCUCh 
20: 252-262.

64. Moruno Miralles P, Romero Ayuso D, Romero Ayuso D (2006) 
Activities of daily living (1 ed.). Barcelona: Masson.

65. Rodríguez Bailón M, Navas Fernández R, Garrido Cervera 
J (2018) Occupational therapy in activities of daily living 
(Occupational therapy manuals). Madrid: Editorial Synthesis.

66. Carr J, Shepherd R (2004) Stroke patient rehabilitation: Exercise 
and training guidelines to optimize motor skills. Madrid: 
Elservier.

https://www.opastonline.com/


J Clin Rev Case Rep, 2019 Volume 4 | Issue 11 | 8 of 8www.opastonline.com

Copyright: ©2019 Sara Moya Millan. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited.

67. García-Margallo Ortiz de Zárate P (2005) The analysis and 
adaptation of the activity in occupational therapy. Madrid: 
Aytona.

68. Rodríguez CL, Arias RB, Martín BM, Moya MS, Punzón ME, 
et al. (2013) How to stimulate your relative with brain damage. 
Madrid: DACER Foundation. URL: https://www.dacer.org/
fd-guia-de-familias 

69. Rodríguez CL, Arias RB, Martín BM, Moya MS, Punzón ME, 

et al. (2016) How to stimulate your relative with brain damage 
in intensive care units-ICU-. Madrid: DACER Foundation. 
URL: https://www.dacer.org/fd-guia-de-familias.

70. Comfort AB, Cohen LG, Santos RL, Scaff M, Marie SK (2007) 
Effects of somatosensory stimulation on motor function in 
chronic cortico-subcortical strokes. Journal of Neurology 254: 
333-339.

https://www.opastonline.com/

