Universidad de Sevilla/Facultad de Psicologia

Curso PSY- 04 Neuroscience Applied to Human Health / Neurociencia aplicada a
la salud humana
(45 lecture hours)
Dr. I. Martin Monzén (Isabel martin@us.es) & Prof. L. Amores
(lacarrera@us.es )

Brief course presentation

This course introduces the foundations of neuroscience as applied to the
understanding, promotion, and preservation of brain health through the structure and
functioning of the central nervous system (CNS). It examines the neurobiological
mechanisms underlying cognitive, emotional, and behavioral processes, and their
relationship to well-being, disorder prevention, and psychological intervention.

Building on this foundation, the course explores neural plasticity and the influence of
lifestyle, learning, and environmental factors in the development of cognitive reserve,
highlighting its protective role in resilience, adaptive functioning, and healthy brain
aging. The approach is integrative, combining theoretical frameworks, scientific
evidence, and practical applications in clinical and health-related contexts.

Objectives

Conceptual learning objectives:

By the end of this course, students will be able to:

e Demonstrate a comprehensive understanding of the neurobiological
foundations of human cognition, emotion, and behavior.
e Explain the principles underlying brain organization, neural communication, and

neuroplasticity in relation to brain health.
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e Understand the scientific basis of brain health promotion, prevention

of disorders, and psychological intervention.

e Recognize the interaction between biological, psychological, and

behavioral processes in the maintenance of mental well-being.

e Describe the neuroscientific foundations of evidence-based interventions

aimed at preserving and enhancing brain health.

Procedural learning objectives:

Apply neuroscientific knowledge to the analysis of cognitive, emotional,

and behavioral processes.

e Interpret and critically evaluate scientific evidence in neuroscience and
brain health.

e Integrate neurobiological principles into the understanding of prevention
and intervention strategies.

e Analyze clinical and health-related cases from a neuroscience-

informed perspective.

Formulate reasoned arguments supported by empirical evidence in the field of
applied neuroscience and brain health

Course Content

UNIT 1: Neurodevelopment and functional organization of the brain

e Analyze the development of the nervous system: Students will be able to
describe the ontogenetic and phylogenetic development of the central
nervous system.

e Understand brain maturation: Students will be able to explain the processes
of neural maturation and their relationship to the development of basic

psychological processes.
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Identify brain organization: Students will be able to identify the structural

and functional organization of the human brain.

Relate neurodevelopment to brain health: Students will be able to analyze
how alterations in neurodevelopment impact brain health across the

lifespan.

UNIT 2: Functional connectivity and cerebral asymmetry

Define functional connectivity: Students will be able to define the concept of
functional connectivity and explain its relevance to brain functioning.
Analyze neural networks: Students will be able to identify the main brain
networks involved in basic psychological processes.

Understand cerebral asymmetry: Students will be able to explain functional
lateralization and its role in cognition and behavior.

Evaluate clinical implications: Students will be able to analyze the
implications of alterations in functional connectivity and cerebral asymmetry

for mental health.

UNIT 3: Neurobiology of attention

Identify attentional systems: Students will be able to identify the main
neural systems involved in attention.

Explain neurobiological mechanisms: Students will be able to describe the
neurobiological mechanisms underlying attentional processes.

Analyze types of attention: Students will be able to differentiate between
different types of attention and their neural correlates.

Relate attention to health: Students will be able to analyze attentional
alterations in various neurological and psychological disorders.

Understand intervention techniques: Students will be able to describe the
scientific foundations of biofeedback and neurofeedback as applied to the

enhancement of attention.
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UNIT 4: Neuroscience of memory

Describe memory circuits: Students will be able to describe the neural

circuits involved in memory.

Explain neurophysiological mechanisms: Students will be able to explain
the neurophysiological mechanisms underlying mnemonic processes.
Differentiate memory systems: Students will be able to distinguish
between different memory systems and their functions.

Analyze memory impairments: Students will be able to analyze memory

deficits in the context of neurological and neurodegenerative disorders.

UNIT 5: Neural bases of language

Identify brain areas involved in language: Students will be able to identify
the main brain regions involved in language production and
comprehension.

Explain linguistic circuits: Students will be able to describe the neural circuits
underlying language processing.

Analyze language disorders: Students will be able to analyze disorders
affecting language production and comprehension from a neurobiological
perspective.

Relate language to brain health: Students will be able to evaluate the impact
of language impairments on functional abilities and quality of life.
Understand clinical interventions: Students will be able to understand
the neuroscientific foundations of clinical interventions such as awake brain

surgery.
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UNIT 6: Emotional regulation, physical activity, and neurocognitive practices

applied to brain health

e Understand the neurobiological bases of emotion: Students will be able to
identify the main structures of the limbic system and explain their role in
emotion, motivation, and affective regulation.

e Analyze the relationship between emotion and brain health: Students will be
able to analyze how emotional processes influence cognition, behavior, and
psychological well-being.

e Evaluate the effects of physical exercise on the brain: Students will be able
to explain the effects of sport and physical activity on neuroplasticity,

cognition, and brain health.

e Apply neurophysiological self-regulation techniques: Students will be able to
understand and describe the principles of biofeedback and neurofeedback
as tools for emotional and cognitive regulation.

e Analyze mind—body practices from a neuroscience perspective: Students will
be able to analyze, from a neuroscientific perspective, the effects of yoga
and other contemplative practices on the nervous system and brain health.

e Integrate applied approaches to well-being promotion: Students will be able
to integrate neurobiological knowledge to evaluate non-pharmacological

interventions aimed at promoting brain health.

Teaching and learning methodology

The course will be delivered through an active and participatory methodology
aimed at integrating theoretical knowledge with its practical application in the field
of brain health. Sessions will combine lectures with case analysis and guided

discussions, promoting meaningful learning grounded in scientific evidence.
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Active student participation will be encouraged, fostering critical thinking,
reflection, and the application of neuroscientific knowledge to real-world contexts
related to well- being promotion, prevention strategies, and brain health

interventions.

Planned learning activities

The development of this course involves the review and guided study of a series of
core conceptual frameworks related to the topics covered in class. These
frameworks will be presented and discussed during the sessions to support

students’ progressive understanding of the subject matter.

In addition, several assessment activities will be conducted (Participation and
Analysis Tests, and Continuous Assessment Exercises) to monitor progress and
provide specific feedback on each student’s ongoing assimilation of the course

content.

Assessment system and grading criteria

Assessment Procedures:

The course will be assessed through a continuous assessment system designed to
progressively evaluate the acquisition of the established knowledge and

competencies.

The final grade will be determined based on the following components:

1. Attendance (30%)
Regular and consistent attendance at face-to-face sessions will be assessed,
as it is considered a fundamental requirement for the proper completion

and follow- up of the course.
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2. Continuous assessment activities (70%)

Completion and successful performance in the continuous assessment
activities scheduled throughout the course will be evaluated. These activities
are designed to promote the application of both the theoretical and

practical content of the course.

For these components to be considered in the final grading, students must
demonstrate attendance of at least 80% of the total scheduled sessions, as well as
active participation in the continuous assessment activities carried out throughout

the course.

Alternatively, students who do not opt for the continuous assessment system may
undertake a final assessment consisting of a comprehensive final exam covering
the entirety of the course content. In this case, the examination grade will account

for 100% of the final mark.

Assessment Criteria:

The final grade for the course will, generally, be determined through the continuous

assessment system.

To pass the course under this system, students must:

e Demonstrate attendance of at least 80% of the face-to-face sessions.

e Complete and successfully pass the continuous assessment activities

scheduled throughout the course.

If students do not opt for the continuous assessment system or fail to meet the
established requirements, they may sit a final exam covering the entirety of the
course content. In this case, the examination grade will account for 100% of the final
mark.
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Course start and end dates: To be confirmed. The course will be delivered during

the first semester of the 2026—-2027 academic year.

Class schedule: To be confirmed.

Distribution of teaching hours by activity type

LH TPS EPH OIA SH PH

2 6 2 0 0 0

LH: Lecture Hours

TPS: Teaching Practical Sessions
EPH: Experimental Practical Hours
OIA: Other Instructional Activities
SH: Seminar Hours / Coursework

PH: Project Hours

References

1. Carlson, N. R., & Birkett, M. A. (2018). Physiology of behavior. Panamericana.
2. Kolb, B., & Whishaw, I. Q. (2017). Neuropsicologia humana. Panamericana.

3. Kolb, B., & Whishaw, I. Q. (2015). Fundamentals of human neuropsychology
(7th ed.). Worth.

4. Collado Guirao, P., Guillamén Fernadndez, A., Ortiz-Caro Hoyos, J., Claro
Izaguirre, F., Rodriguez Zafra, M., Pinos Sanchez, H., & Carrillo Urbano, B.
(2017). Psicologia fisiolégica. UNED.

5. Sanes, D. H,, Reh, T. A., Harris, W. A., & Landgraf, M. (2019). Development of
the nervous system. Academic Press.

6. Arnedo Montoro, M., Bembibre Serrano, J., & Trivifio Mosquera, M. (2020).
Neuropsicologia a través de casos clinicos: Evaluacion y rehabilitacion.
Médica Panamericana.

7. Redolar Ripoll, D. (2018). Psicobiologia. Panamericana.

8



I %‘I Universidad de Sevilla/Facultad de Psicologia

10.

1.

12.

13.

14.

15

16.

17.

18.

Redolar, D. (2023). Neurociencia cognitiva. Médica Panamericana.

Purves, D., Augustine, G. J., Fitzpatrick, D., Hall, W. C., LaMantia, A.-S., &
White, L. E. (2019). Neuroscience (6th ed.). Sinauer Associates.

Bear, M. F., Connors, B. W., & Paradiso, M. A. (2020). Neuroscience: Exploring
the brain (4th ed.). Wolters Kluwer.

Haines, D. E., & Mihailoff, G. A. (2018). Fundamental neuroscience for basic
and clinical applications (5th ed.). Elsevier.

Kandel, E. R., Koester, J. D., Mack, S. H., & Siegelbaum, S. A. (2021).
Principles of neural science (6th ed.). McGraw-Hill.

Maestu Unturbe, F., Pereda, E., & del Pozo Guerrero, F. (2015). Conectividad
funcional y anatémica en el cerebro humano. Elsevier.

Barrio, C., Arias-Sanchez, S., & Martin-Monzodn, |. (2022). The gut microbiota-
brain axis, psychobiotics and its influence on brain and behaviour: A
systematic review. Psychoneuroendocrinology, 137, 105640. DOI:
10.1016/j.psyneuen.2021.105640

. Cattaneo, G., Bartrés-Faz, D., Morris, T. P., Solana Sanchez, J., Macia, D.,

Tormos, J. M., & Pascual-Leone, A. (2020). The Barcelona Brain Health
Initiative: Cohort description and first follow-up. PLoS ONE, 15(2), e0228754.
DOI: 10.1371/journal.pone.0228754

Dalile, B., Kim, C., Challinor, A., Geurts, L., Gibney, E. R., Galdos, M. V., La
Fata, G., Layé, S., Mathers, J. C., Verkuyl, J. M., & Thuret, S. (2022). The EAT-
Lancet reference diet and cognitive function across the life course. The
Lancet Planetary Health, 6(9), e749—e759. DOIl: 10.1016/52542-
5196(22)00123-1

Gomes-Osman, J., & Pascual-Leone, A. (2024). Ten tenets of brain health.
Medical Research Archives, 12 (9). DOI:
https://doi.org/10.18103/mra.v12i9.5668

Kip, E., & Parr-Brownlie, L. C. (2023). Healthy lifestyles and wellbeing reduce
neuroinflammation and prevent neurodegenerative and psychiatric
disorders. Frontiers in Neuroscience, 17, 1092537. DOI:
10.3389/fnins.2023.1092537



https://doi.org/10.1016/j.psyneuen.2021.105640
https://doi.org/10.1371/journal.pone.0228754
https://doi.org/10.1016/s2542-5196(22)00123-1
https://doi.org/10.1016/s2542-5196(22)00123-1
https://doi.org/10.18103/mra.v12i9.5668
https://doi.org/10.3389/fnins.2023.1092537

I é&ﬁ Universidad de Sevilla/Facultad de Psicologia

19.

20.

21.

22.

23.

24.

25.

26.

27.

Lépez-Otin, C., & Kroemer, G. (2021). Hallmarks of health. Cell, 184(1), 33-63.
DOI: 10.1016/j.cell.2020.11.034

Lépez-Otin, C., Pietrocola, F., Roiz-Valle, D., Galluzzi, L., & Kroemer, G.
(2023). Meta-hallmarks of aging and cancer. Cell Metabolism, 35(1), 12-35.
DOI: 10.1016/j.cmet.2022.11.001

Lupien, S. J.,, McEwen, B. S., Gunnar, M. R., & Heim, C. (2009). Effects of
stress throughout the lifespan on the brain, behaviour and cognition. Nature
Reviews Neuroscience, 10(6), 434-445. DOI: 10.1038/nrn2639

Scarmeas, N., & Stern, Y. (2003). Cognitive reserve and lifestyle. Journal of
Clinical and Experimental Neuropsychology, 25(5), 625-633. DOl
10.1076/jcen.25.5.625.14576

Suzuki, W. A. (2022). Editorial: Exercise to enhance mental health. Frontiers
in Human Neuroscience, 16, 1082218. DOI: 10.3389/fnhum.2022.1082218

Basso, J. C., & Wendy A. Suzuki (2017). The effects of acute exercise on
mood, cognition, neurophysiology, and neurochemical pathways: A review.
Brain Plasticity, 2(2), 127-152. DOI: 10.3233/BPL-160040

Basso, J. C., McHale, A., Ende, V., Oberlin, D. J., & Suzuki, W. A. (2019). Brief,
daily meditation enhances attention, memory, mood, and emotional
regulation in non-experienced meditators. Behavioural Brain Research, 356,
208-220. DOI: 10.1016/].bbr.2018.08.023

Lazar, S. W,, Kerr, C. E., Wasserman, R. H., Gray, J. R., Greve, D. N., Treadway,
M. T., McGarvey, M., Quinn, B. T., Dusek, J. A, Benson, H., Rauch, S. L,
Moore, C. I., & Fischl, B. (2005). Meditation experience is associated with
increased cortical thickness. NeuroReport, 16(17), 1893-1897. DOI:
10.1097/01.wnr.0000186598.66243.19

Whitfield, T., Barnhofer, T., Acabchuk, R., Cohen, A., Lee, M., Schlosser, M.,
Arenaza-Urquijo, E. M., Bottcher, A., Britton, W., Coll-Padros, N., Collette, F.,
Chételat, G., Dautricourt, S., Demnitz-King, H., Dumais, T., Klimecki, O.,
Meiberth, D., Moulinet, I., Miiller, T., Parsons, E., Sager, L., Sannemann, L.,
Scharf, J., Touron, E., Wirth, M., Walker, Z., Moitra, E., Lutz, A., Lazar, S. W,,
Vago, D. & Marchant, N. L. (2022). The effect of mindfulness-based programs
on cognitive function in adults: A systematic review and meta-analysis.

10


https://doi.org/10.1016/j.cell.2020.11.034
https://doi.org/10.1016/j.cmet.2022.11.001
https://doi.org/10.1038/nrn2639
https://doi.org/10.1076/jcen.25.5.625.14576
https://doi.org/10.3389/fnhum.2022.1082218
https://doi.org/10.3233/bpl-160040
https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.1097/01.wnr.0000186598.66243.19

l 7&?{, Universidad de Sevilla/Facultad de Psicologia

28.

29.

30.

Neuropsychology Review, 32(3), 677—702. DOI: 10.1007/s11065-021-09519-y

Gard, T., Holzel, B. K., & Lazar, S. W. (2014). The potential effects of
meditation on age-related cognitive decline: A systematic review. Annals of
the New York Academy of Sciences, 1307(1), 89-103. DOL:
10.1111/nyas.12348

Gothe, N. P., & McAuley, E. (2019). Yoga effects on brain health: A
systematic review. Brain Plasticity, 5(2), 105—122. DOI: 10.3233/BPL-190084

Panjwani, U., Selvamurthy, W., Singh, S. H., & Gupta, H. L. (2021). Sleep,
cognition, and yoga. International Journal of Yoga, 14(2), 100-108. DOI:
10.4103/ijoy.JOY 110 20

11


https://doi.org/10.1007/s11065-021-09519-y
https://doi.org/10.1111/nyas.12348
https://doi.org/10.3233/bpl-190084
https://doi.org/10.4103/ijoy.ijoy_110_20

