The Problem:

According to the Center of Disease Control and Prevention, high ACES scores in
children have adverse aﬀects and stem from three main types of experiences:
abuse, neglect, and household dysfunction. As a result, many of our students are
continually caught in a stress response pattern. Consequently, these students undergo physical changes to key brain structures which are critical for learning. Some
of these key areas include the prefrontal cortex, the hippocampus, and the amygdala. Neurogenesis in these areas is of the utmost importance if children are to
learn. The death of neurons caused by chronic stress and trauma in these areas
make learning a huge challenge due to the high reactivity of the amygdala, impulse
control inhibited by a poorly functioning prefrontal cortex, and diﬃculty with
memory and recall caused by cell damage in the hippocampus – just to name a few.
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School Nurses assess their population needs. They are inﬂuencers in the educational setting and play a major role in improving the health of individuals, the environment, and the
school culture. Below are some of the main methods which can be integrated into the school program and enhance neurogenesis.

What is Neurogenesis?
Key Terms and Tools:

Neurogenesis - the process of growing new neurons --can be anywhere
from hundreds to thousands of new neuronal cells per day
Neurotransmitters - a chemical substance that is released at the end of
a nerve ﬁber by the arrival of a nerve impulse and, by diﬀusing across
the synapse or junction, causes the transfer of the impulse to another
nerve ﬁber, a muscle ﬁber, or some other structure
Eustress - a little stress; this keeps us alert, motivated, and helps us accomplish a goal; gives ﬁght or ﬂight response; a test run
Distress - chronic stress that is ongoing; elevated stress levels impairs
brain function and mental health; hormones of cortisol and adrenaline
are circulating which causes the body and the brain to stay revved up
on high alert over a long period of time
Name

Type

Function

Cortisol

Hormone

Dopamine

Neurotransmitter produces pleasure

Serotonin

Neurotransmitter

Epinephrine Hormone

supplies energy

induces calm
alerts all systems

Semantic Memory
Tool
“UH-OH”
“YAHOO!”
“aaahhhh...”
“YIKES!!!”

Teaching with the brain in mind page 72, Figure 5.3 Eric Jensen

Key Areas of The Brain
That are Aﬀected:

Joyful Education
The goal is to create novelty and engagement that
allows for:
A stronger opportunity for new learning pathways in the brain (neural ﬁring and wiring)
Opportunities for thinking and exuberant discovery
Coherent and challenging learning
Relevancy that promotes interest and motivation

The School Nurse Can:

Advocate for outdoor classrooms and stimulating
school environment
Educate staﬀ on how to incorporate these types of
learning environments
Advocate for enrichment programs

Optimal Nutrition
Foods that allow for optimal nutrition include:
Healthy fats, fatty acids, and Omega 3
Diets rich in antioxidants
Complex carbs that are needed for energy
Foods that supply B6, B12, tryptophan,
phenylalanine, turmeric, and choline
Practice clean eating habits

The School Nurse Can:
Advocate for healthy school meals and gather
change agents
Educate and involve parents/ guardians
Fight to limit reﬁned sugars and processed foods

Stress Management
Ways to decrease stress include, but are not limited
to, the following:
Play
Mindfulness
Yoga
Deep Breathing
Fostering a friendship and kindness culture in
school

PubMed Central. Regulation of hippocampal memory traces by
neurogenesis: Figure 1. Neurogenesis (Austin)

Figure showing encoding, retrieval and new
learning with and without neurogenesis. (A)
left: immediate early gene activation (Arc,
c-fos) in the dentate gyrus and CA3 region of
the hippocampus during memory encoding
(green cells). Right: During new learning, predominantly new cells are being activated in the
dentate gyrus and CA3 (yellow cells). (B) During
memory retrieval, a subset of cells that were
activated during encoding are recruited (red
cells), and new cells are being activated (yellow
cells). (C) Without neurogenesis, memory retrieval is impaired and reactivation is decreased
in CA3 but not in the dentate gyrus, as indicated by less co-labeling (red cells) than in (B).

The School Nurse Can:

Advocate for wellness programs for teachers and
parents/guardians
Advocate for a peace corner or calm down space in
classrooms or somewhere in the school itself
Teach deep breathing especially during points of
contact
Advocate and support mindfulness programs in
schools and/or consistent social, emotional curriculum
Neurons in the dentate gyrus - Avila, J.

Signiﬁcance in Schools:
An optimally functioning brain is crucial to a learners success. Interventions and opportunities for promoting brain health and for neurogenesis must be applied in order
to improve and maintain the health of key areas responsible for learning.
Brain ﬁtness has implications far beyond a school environment but can have implications for a person’s overall health and wellbeing into adulthood. Students can achieve
greater levels of success in school and in life. The signiﬁcance goes beyond the individual learner to the community at large. The eﬀects of enhancing neurogenesis and educating key adults on behalf of these children can have a positive impact on communities and ultimately the world.

Function of the Amygdala:

- Critical processing of the senses
- Cognition and processing of emotional memories and mediates intense emotional events
- Regulates our alert system prepares for emergencies

*Gets larger and more reactive when exposed to chronic stress

References:
Suﬃcient Time

Beneﬁts of allowing for suﬃcient time include:

Function of the Prefontal Cortex:

It takes three to six weeks for a neuron to
mature, and neuron growth is approximately 700
per day in the adult brain

*Reduced cells in response to cortisol and chronic stress

Repetition creates long term memories by eliciting
strong chemical interactions at the synapse
Weeks to months of repetitive and positive experiences cause myelination in key areas

- Working memory
- Executive function
- Personality Expression

Function of the Hippocampus:
- Strong involvement with learning
- Mood regulation
- Mediates semantic and episodic memory

*With chronic stress dendrites in this region shrink and certain neuro transmitters needed for learning and memory are depleted
This is not a complete list of functions

Social Support

The goal of social support is to:
Extend the network of social support and the
frequency of interactions
Create functional support that meets needs
Foster feelings of emotional support
Provide material support - goods and services - that
help solve practical problems
Help students understand the crisis and adapt

Plasticity in the brain organizes and forms
new connections

The School Nurse Can:
Educate staﬀ on the importance of persistence,
perseverence, and patience
Advocate for repetitive, quality experiences in
learning
Educate parents/guardians, teachers, and staﬀ how
repeated mental states become mental traits

The School Nurse Can:
Refer to counselors when needed and follow up
Know ACES scores and assist teachers in knowing
their students
Be familiar with community resources

Vigorous Play/Exercise
Vigorous Play and Excercise are crucial due to their
ability to:
Increase production of BDNF
Increase baseline of neuron growth
Increase blood ﬂow and oxygen in select areas of
the brain
Indirectly improve mood, sleep, stress levels,
anxiety, and reduce inﬂammation
Strengthen the basal ganglia cerebellum and
corpus callosum
Improve the transfer of data encoding synaptic
structure activity and the plasticity of neurons

The School Nurse Can:

Advocate for brain breaks frequently
Advocate for longer recess
Educate staﬀ/administration on the importance of
longer recess and the importance of play and exercise
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