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Neurochemical balance plays a critical role in optimizing athletic performance, yet its underlying mechanisms are often over-
looked in sports science as greater emphasis is placed on physiological factors. This paper summarizes current research on how
disruptions in brain chemistry may contribute to declines in both physical and cognitive performance among athletes. The main
findings also suggest that factors such as poor diet, overtraining, and excessive stress can disrupt key neurotransmitters, partic-
ularly serotonin and norepinephrine, which play essential roles in athletic performance. Building upon this evidence, this paper
also examines mental blocks, a phenomenon similar to athletic performance decline. Future research is needed to more precisely
identify these relationships and to develop targeted interventions that can help athletes maintain both neurochemical balance and
peak performance.

Introduction

Athletic performance depends not only on physical capability
but also precise regulation of neurological systems that affect
mood, stress, and concentration. Historically, acute declines
in athletic performance have been attributed to psychological
factors such as diminished self-confidence, anxiety, and resur-
facing fear. Emerging research has found that imbalances and
dysfunction in neurotransmitters, particularly involving sero-
tonin and norepinephrine, may also impact performance.

Norepinephrine and serotonin are central components in
regulating mood, stress, concentration, motivation, and mo-
tor control1. Disruptions of these, resulting from factors such
as diet, external pressure, and overtraining, have been found
to lead to trouble focusing, impaired decision making, and
declines in athletic performance. Although dysregulation of
serotonin and norepinephrine cannot currently be observed in
athletes during performance, findings from human and ani-
mal studies show strong similarity that links imbalanced neu-
rotransmitters to athletic burnout, reduced motivation, and di-
minished output over time1.

This paper summarizes current findings in neurobiology
and cognitive neuroscience to answer the following question:
What evidence exists that neurotransmitter dysregulation con-
tributes to declines in athletic performance? Additionally, it
examines the phenomenon of mental blocks, which remains
poorly understood within the scientific literature, however rel-
evant for a number of athletes. Given the limited direct evi-
dence available, a relationship between neurotransmitter dys-
regulation and mental blocks is presented only as a hypothesis
rather than a conclusion. By integrating the existing literature,
this review aims to provide a framework for understanding the
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potential neurobiological mechanisms underlying poor perfor-
mance and mental blocks while identifying directions for fu-
ture investigation.

Hormones and Neurotransmitters Involved
in Athletic Performance Focusing on Nore-
pinephrine and Serotonin

To understand how imbalances arise, it’s necessary to out-
line how norepinephrine and serotonin are made. Serotonin
and norepinephrine are two of the most crucial neurotransmit-
ters affecting motor control and cognitive function and thereby
athletic performance2.

Serotonin is a monoamine neurotransmitter that positively
affects sleep cycles, mood, stress, and motivation. Other func-
tions include regulating digestion and wound healing while
also influencing blood clotting, and motor control2. Serotonin
is also used to moderate stress and anxiety and facilitates adap-
tive responses to threats. It also plays a crucial role in risk per-
ception and the fight or flight response, shaping fear learning
and memory2. Norepinephrine is both a neurotransmitter and
a hormone. It is released from the adrenal glands as a hor-
mone and serves as a neurotransmitter by transmitting nerve
signals across the body3. Norepinephrine as a neurotransmit-
ter increases alertness, attention and arousal, and also main-
tains blood pressure in times of stress. When released as a
hormone in response to dangerous situations, norepinephrine
plays a major role in the fight or flight response in conjunc-
tion with serotonin3. Norepinephrine reaches all areas of the
body such as eyes, airways, heart and blood vessels to initiate
rapid bodily changes. Moderate levels of norepinephrine help
with vigilance, focus, and cardiovascular readiness; however,
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higher levels of norepinephrine typically due to chronic stress,
can cause high blood pressure, rapid heartbeat and excessive
sweating3.

Other hormones and neurotransmitters that are related to
this topic include gamma-aminobutyric acid, glutamate, corti-
sol and dopamine. Gamma-aminobutyric acid also referred to
as GABA is an inhibitory neurotransmitter, meaning it helps
with calmness and reduction of anxiety4. It also helps with
regulating neuronal excitability by preventing excessive firing
of neurons4. Glutamate plays an important role in neural com-
munication and metabolism. Maintaining appropriate levels of
glutamate is important for energy production and preventing
neural damage5. Cortisol’s primary functions are vital regu-
lators of metabolism, immune function and the cardiovascular
system. However, in relation to athletic performance, it main-
tains energy by breaking down carbohydrates and fats, while
also managing exercise induced inflammation6. Dopamine’s
function is to help with motivation, pleasure, regulate mood,
and reinforce learning7. Together, these neurotransmitters and
hormones play an important role in athletic performance, how-
ever serotonin and norepinephrine are the main focus of this
paper.

Effects of imbalances of neurotransmitters on
athletic performance

Norepinephrine and serotonin imbalances can contribute to
mental and physical stress by disrupting the prefrontal cortex
(PFC) which maintains goal directed behavior by controlling
attention, emotion and arousal. The locus coeruleus (LC) is a
small nucleus located in the pons of the brain with the main
function of releasing and regulating norepinephrine. Under
regular circumstances in daily life, moderate levels of nore-
pinephrine are released to the PFC, helping maintain optimal
brain function including focus, vigilance, and quick responses
to change8. However, excessive amounts of norepinephrine
overstimulates the adrenergic receptors in the PFC, causing
disrupted cognitive regulation8.

Serotonin is released from the raphe nuclei located near the
pons. Serotonin serves to dampen excessive amounts of stress,
but when levels are insufficient, it can lead to the brain being
left in a hyper aroused state8. Together, if imbalances exist in
norepinephrine and serotonin they can lead the brain to mis-
interpret normal situations as threats and overreact leading to
physical stress like rapid heart rate, and increased blood pres-
sure. If imbalances are prolonged they can also lead to chronic
stress8 and potentially affect performances in athletes.

Optimal performance and stress regulation exists when
both norepinephrine and serotonin are dynamically balanced.
From an athletic perspective, norepinephrine sharpens focus
and motor control while serotonin helps to manage excessive

arousal and ensure correct recovery post performance. If nore-
pinephrine and serotonin are disrupted acutely or long term,
proper function before, during, and post performance can be
impaired8. This shows how underlying dysregulation within
interconnected neurotransmitters can possibly affect athletes
short and long term.

To understand whether this relationship extends beyond
theoretical mechanisms requires examination of experimen-
tal evidence. In one experiment, researchers performed a
comparison between placebo and norepinephrine reuptake
inhibitors(Rebox) on 9 trained male cyclists exercising in
normal(18oC) and warm temperatures(30oC)9. Participants
completed 60 minutes of cycling followed by a time trial,
while researchers measured performance alongside physi-
ological and hormonal responses. They found that the
norepinephrine reuptake inhibition decreased exercise perfor-
mance by 10% in normal conditions and 20% in warm con-
ditions9. The author also noted that these findings confirm
earlier evidence showing a decline in performance following
norepinephrine reuptake inhibition, with the greater perfor-
mance impairment in this study likely due to the higher drug
dosage9. Norepinephrine reuptake inhibition also increased
resting heart rate and altered ACTH, cortisol, prolactin, and
growth hormone concentrations, suggesting central nervous
system effects. The authors propose that the negative effect
of norepinephrine on performance may be related to its inter-
action with serotonin pathways, which have been implicated
in central fatigue9. Overall, the experiment’s findings indicate
that alterations in norepinephrine signaling may influence ex-
ercise performance negatively.

Inverted U hypothesis

The inverted U hypothesis describes the balance needed for
optimal performance.The inverted U hypothesis was founded
by Yerkes and Dodson and it explains that during perfor-
mances, it’s best to have moderate levels of stress and arousal
because it can enhance attention and focus and block out un-
necessary distractions10. As arousal increases, performance
also increases, but this is only up to a point. Excessive stress
that stems from environmental aspects during a performance
causes the locus coeruleus-norepinephrine (LC-NE) system,
normally balanced between low tonic firing and optimal phase
bursts to become overactivated creating a surplus of nore-
pinephrine10. This surplus may flood cortical and subcortical
regions, particularly the prefrontal cortex causing neurons to
lose their synchronized firing patterns. As a result, individ-
uals may experience “tunnel vision,” a concept described by
psychologists J.A. Easterbrook based off of the inverted U hy-
pothesis11. Excessive amounts of arousal and cognitive stress
causes narrowed vision and less focus making individuals hy-
perfocused on central cues causing them to miss peripheral
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information that could be essential to them11. This hypothe-
sis is pertinent to athletes, as it is important that they are fully
aware of their surroundings and maintain concentration and
focus.

Figure. 1 Inverted U-hypothesis. The y axis measures the overall
performance of an individual. The x axis measures the pressure/stress
the individual is experiencing. The graph shows the curve of when
the individual is experiencing the best performance to the lowest per-
formance based on the amount of pressure they are experiencing at
the same time12.

In addition, McEwen and Stellar introduced the idea of al-
lostatic load. They explained chronic stress causes cumu-
lative physical wear and tear on the body. When the body
continuously has to adapt to prolonged stress, the strain on
the brain, nervous system, and hormonal pathways can cause
inflammation and eventually lead to tissue damage and ill-
ness13. In addition, if the body is constantly stressed it doesn’t
have sufficient time or resources to return to its normal re-
serves13. Allostatic load is relevant to athletic performance
because it demonstrates how prolonged stress can affect brain
and physiological function; however, it does not directly es-
tablish that these effects result from neurotransmitter dysreg-
ulation. Instead, it provides broader context for understanding
how chronic stress may lead to underperformance due to the
health problems associated with it.

Role of diet

Diet is one of the most essential components an athlete can
control that influences proper norepinephrine and serotonin
regulation. Norepinephrine and serotonin are synthesized
through essential amino acid precursors and insufficient avail-
ability may reduce neurotransmitter and hormone produc-
tion14. Serotonin, also known as 5-hydroxytryptamine (5-
HT), is synthesized from the essential amino acid tryptophan.

Tryptophan crosses the blood brain barrier using a carrier
shared with other large neutral amino acids like tyrosine and
phenylalanine14. Once inside the brain, tryptophan is con-
verted to 5-hydroxytryptophan (5-HTP) by the enzyme tryp-
tophan hydroxylase. 5-hydroxytryptophan (5-HTP) is then
converted to serotonin by aromatic L-amino acid decarboxy-
lase14. If an athlete has low levels of tryptophan or lacks en-
zymes involved in serotonin synthesis due to poor diet, sero-
tonin production may decrease. Inversely, consuming foods
rich in tryptophan for serotonin and otherwise balanced to en-
sure sufficient enzyme production may provide the optimal
conditions for serotonin regulation.

Norepinephrine is synthesized from the amino acid tyro-
sine. Tyrosine also crosses the blood brain barrier through the
same amino acid carrier as tryptophan15. Inside neurons, ty-
rosine is converted to L-DOPA by tyrosine hydroxylase, then
to dopamine by DOPA decarboxylase, and finally to nore-
pinephrine by dopamine β -hydroxylase. Athletes consuming
foods with higher amounts of tyrosine, can increase tyrosine
availability and possibly avoid depletion of norepinephrine
due to lack of chemical precursors16.

Common foods that contain higher amounts of tyrosine are
cheese, soybeans, meat, poultry, nuts and fish17.

Common foods that can boost tryptophan are tuna, salmon,
snappers, crab and pork18.

Despite diet being a major factor affecting neurotransmitter
availability, variability between individuals when the amino
acids cross the blood-brain barrier makes it difficult to fully
predict neurotransmitter changes directly from diet.

In another research study, experiments were conducted to
understand how gut derived compounds and intestinal mi-
croorganisms affect neurotransmitter metabolism and brain
function. In one experiment, 20 male Sprague–Dawley
rats were divided into control and trimethylamine (TMA)-
treated groups, while another experiment divided 20 C57
mice into control, Candida albicans, Klebsiella pneumoniae,
and combined-treatment groups19. Following exposure, re-
searchers compared the groups to determine if any changes
occured within the cholinergic system and other aspects of
brain function. The result of the experiment showed disrup-
tions to the gut microbiomes and the neurotransmitter signal-
ing pathway that connect the gut and the brain19. The re-
searchers found that the diet altered the levels of key enzymes,
Monoamine oxidase A (MAOA), Monoamine oxidase B
(MAOB), and Catechole-O-Methyltransferase (COMT) which
help degrade, metabolize and regulate key enzymes like
dopamine, norepinephrine, epinephrine and serotonin. Addi-
tionally, the rats experienced weight gain, increased blood glu-
cose and TMAO levels (waste product created by gut micro-
biomes after digestion of certain foods). Although this study
was done on mice and therefore we cannot say it directly cor-
relates to humans, it still shows how a poor diet can trigger
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gut-brain axis dysfunction, altering enzymes affecting neuro-
transmitter availability and balance. Based on this research
and the direct connection of key amino acids to serotonin and
norepinephrine synthesis, it must be anticipated that similar
forces are at play for athletes with poor or suboptimal diets.

Diet also plays a crucial role in the central nervous system.
The brain is one of the most energy demanding organs as it
makes up 2% of the body’s overall weight but consumes ap-
proximately 20-23% resting energy20. Neurons rely almost
exclusively on glucose for energy as it is converted to ATP.
Glucose can also be converted to acetyl-CoA which is a pre-
cursor for the neurotransmitter acetylcholine, used for mem-
ory. Although the brain can use beta-hydroxybutyrate and lac-
tate as alternative energy sources during ketosis and hypoxia,
these substrates still cannot replace glucose. Carbohydrates
provide a primary source of glucose, maintaining adequate
carbohydrates intake may support glucose availability20.

Neurons require large amounts of energy to maintain and
restore ion gradients that include sodium, potassium, and cal-
cium. These ion gradients are important for allowing neurons
to release neurotransmitters such as glutamatergic, GABAer-
gic, cholinergic and serotonergic signaling. Without them,
neurotransmitter systems cannot function normally20. Re-
search has also found a relationship between omega-3 fatty
acids and serotonergic neurotransmission. Studies have shown
that omega-3 fatty acids influence serotonin receptor function,
neurotransmitter levels, and serotonin metabolism20. Low
concentrations of DHA(an omega 3 fatty acid found in neu-
ronal membranes) have been associated with reduced levels of
5-hydroxyindoleacetic acid (5-HIAA), the primary metabolite
of serotonin, suggesting that DHA deficiency may be linked to
reduced serotonergic signaling. Additionally, omega-3 fatty
acids influence intracellular signaling pathways for example
cyclic AMP (cAMP), phosphatidylinositol, modulate calcium-
dependent ion channels, inhibit protein kinase C (PKC) activ-
ity20. These mechanisms help regulate neurotransmitter sig-
naling, neuronal communication, and synaptic function, all
critical for athletic performance. Diets high in saturated fats
have been shown to inhibit brain derived neurotrophic level
(BDNF) production which limits neuroplasticity, memory and
learning20. Overall, the evidence suggests that proper nutri-
tion may support normal neurotransmitter function and brain
health, making it an important consideration for preserving
both cognitive and physical performance in athletes.

Role of training load and recovery

Another important aspect that is under the control of athletes
and training staff, is the relationship of neurotransmitter de-
pletion with overtraining and insufficient recovery.

Research has shown that over-excerising causes the body
to take longer to heal and return into its normal homeostasis.

Over training puts high amounts of physical pressure on the
body, leaving athletes feeling consistently fatigued. Also, high
intensity workouts are judged to become progressively harder
each time by athletes even when training load remains con-
stant21. Furthermore, over training has been found to increase
serotonin. When athletes train more, tryptophan uptake is in-
creased in the brain causing additional substrate availability
for tryptophan hydroxylase, which therefore, increases sero-
tonin levels. The athlete may have mood changes, possibly
reduced motivation and more fatigue21.

Research has also shown that the HPA axis becomes dis-
rupted due to high intensity training and leads to adreno-
corticotropic hormone (ACTH) and cortisol levels dampen-
ing. Usually acute exercise will temporarily trigger these hor-
mones and then after an hour they return back to their normal
levels. If an athlete overtrains, and is repeatedly exposed to
these hormones, then over time those hormones can deplete
and the response is blunted22.

Related to this topic is central fatigue, which is a reduc-
tion in muscle output. Central fatigueused to be thought of
as a neuromuscular junction insufficiency, however more re-
cently it has been found to originate from neurochemical im-
balances23. Researchers found that central fatigue can come
from altered neurotransmitter activity, particularly involving
serotonin, dopamine, GABA and glutamate. Increasing exer-
cise boosts serotonin levels in the brain by mechanisms de-
scribed above, leading to the ratio of serotonin to dopamine
to be thrown off, contributing to feelings of demotivation and
tiredness23. Additionally, dopamine as discussed before, is
typically used to sustain effort and motor drive during exer-
cise. However, if physical activity intensity rises substantially
above certain athlete specific levels, dopamine can become re-
stricted in some areas of the brain and lead to mental fatigue23.
Overall, these findings reveal that overtraining can contribute
to a breakdown of stress regulation and disrupted neurotrans-
mitter balance.

Sport psychology

This paper focuses on neurochemistry, however it is important
to discuss other aspects that contribute to an athletes overall
execution. It is well known that physical activity has modulat-
ing effects on cognitive function as it produces neurochemical
and neurophysiological changes in the brain. This helps with
enhancing learning, cognitive performance and the release of
BDNF (brain derived neurotrophic factor), which promotes
neurogenesis, protects hippocampal neurons, and supports the
formation of new synaptic connections24. While all of these
changes are good and beneficial to athletes, there still seems
to be other factors at play for overall performance. Plenty
of astounding athletes such as Simone Biles, Naomi Osaka
and Michael Phelps have had issues with their mental health
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and coping with the pressure from competing at such a high
level24. They serve as a reminder that overall performance
is beyond physical athleticism and mental wellbeing is just
as significant. Sports psychology, social pressures and psy-
chological skills are all major influences on how well an ath-
lete performs25. Research suggests that performance decline
is a multifactorial process involving increased stress, burnout,
reduced confidence, attentional difficulties, and maladaptive
coping strategies. Recently, burnout has become increasingly
concerning for athletes as this can cause underperformance
and overall health decline as well26. Burnout can be described
as emotional and physical exhaustion leaving athletes feeling
a loss of motivation and sense of enjoyment in the sport26.
Burnout causes long term stress that leaves your body con-
stantly flooded with hormones that overtime wears down the
organs and therefore causing constant exhaustion that weak-
ens the immune system. Moreover, burnout can cause a lot of
mental exhaustion that puts the athlete at higher risk of getting
depression26.

Mindfulness has become a new meditation technique that
can be useful for an athlete. Programs such as Mindful Sport
Performance Enhancement (MSPE) and the Mindfulness-
Acceptance-Commitment (MAC) program teach athletes ac-
ceptance, emotional regulation, and cognitive flexibility. Stud-
ies have shown that mindfulness training improves sports per-
formance, reduces anxiety, and may help mitigate burnout
by decreasing emotional fatigue27. Social relationships and
group dynamics also play an important role in athletes’ psy-
chological well-being. It allows for emotional support and
stress relief so the athlete doesn’t feel like they are alone when
going through hardships during the season. Positive coach-
ing and strong team relationships also are really beneficial
as they promote psychosocial development which is the pro-
cess of building one’s personality, identity and talking skills
as they interact with other people. Excessive competitive pres-
sure may reduce these benefits and contribute to psychological
challenges27.

Self talk is also important as this helps for overall moti-
vation and healthier behaviors. One experiment found that
grammatical structure of self-talk can influence intentions and
motivation28. By asking questions or formatting the task in a
“Will I?” type of way increased participants’ motivation and
goal directed intentions28. Although the study did not directly
demonstrate that intentions led to actual behavior, the authors
suggest that interrogative self-talk may have practical appli-
cations, such as in psychotherapy to encourage healthy be-
haviors. They also recommend further research to investigate
how other grammatical structures may similarly influence be-
havior28.

While contemporary sport psychology has substantially ad-
vanced our understanding of the psychological determinants
of athletic performance, these explanations may not fully ac-

count for all instances of performance decline. Expanding this
framework to include potential neurochemical mechanisms
may provide a more integrated understanding of the cognitive
and physiological processes underlying athletic performance.

Mental Blocks

Mental blocks represent a distinct and interesting manifesta-
tion of cognitive stress related brain dysfunction. Unfortu-
nately mental blocks are a concept still being understood and
researched, but due to their acute nature they may represent
a unique window into the connection between neurotransmit-
ter dysregulation and athletic performance. By exploring how
neurotransmitter levels change around the time of motor dys-
function and underperformance researchers may gain deeper
insight into mental blocks themselves. Mental blocks have
been described by athletes as a form of a temporary psycho-
logical barrier, preventing them from performing at their peak
or performing a skill at all. They are also one of the most
visible examples of severe athletic performance decline29.

Current researchsuggests that mental blocks happen when
an athlete’s brain becomes dysfunctional in its fight or flight
response, however this is not yet certain and more of an edu-
cated guess given that little has been proven to link the two30.

A mental block can be a devastating situation for an athlete
as it diminishes progression, reduces motivation but most im-
portantly can fully eliminate the possibility of competing even
after many years of training and demonstration of the required
skills30.

Mental blocks typically happen in sports like gymnastics,
golf, figure skating, diving or anything involving executing
highly coordinated routines that can be dangerous and require
deep levels of muscle memory and learned reflexes31. One of
the more famous examples of a mental block was that of Si-
mone Biles, a former 7 time gold medal winning olympian.
She experienced high levels of anxiety and panic attacks caus-
ing her to drop out of the 2020 Olympic games. Her men-
tal block was manifested in something she described as the
“twisties” which left her unable to perform routine skills she
had been training for years32. Although this is only one ex-
ample, it demonstrates that mental blocks can have substantial
consequences regardless of an athlete’s level of experience or
achievement. Cases such as Biles’ highlight the need to better
understand the biological and psychological factors that may
contribute to their development.

Mental blocks may form because of initial fear of failure.
They can also form due to relapse of repeated balking, mean-
ing an athlete continuously bails out of a skill at the last
minute. It is hypothesized that due to reinforcement learn-
ing of bailing out of the skill, the brain may interpret this as
danger and create a fear response33. The balking motion be-
comes automated making it extremely hard to override. To
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regain the skill an athlete may have to retrace their learning
journey or take a break from it in hopes that learned fear dis-
sipates33. Current hypotheses suggest that this is a form of
rewiring of the brain that will allow physiological problems to
resolve and therefore the skill to be performed again. However
since neurotransmitter levels cannot be measured in real time,
it is a possibility that waiting periods or retrenchments serve
as a recovery phase to allow neurotransmitters to rebalance,
not necessarily for a psychological issue to be resolved. Fur-
ther research is needed to fully establish the true origin. The
neurochemical mechanisms underlying mental blocks remain
poorly understood. Consequently, mental blocks represent an
important gap in the current biological literature.

Hypothesis

Through the integration of multiple sources, theories, and
experimentations, this paper has shown how psychological
stress, diet, and training load all have an impact on neurotrans-
mitter regulation. The paper also outlines how neurotransmit-
ters affect key systems that are essential for peak athletic per-
formance and describes mental blocks and their effect on ath-
letes.

For a more visual understanding this figure shows what has
been covered in this paper.

Figure. 2 The diagram shows what has been covered in this review
paper and how all of them connect.

This leads into the hypothesis. Mental blocks and ath-
letic performance decline may not primarily be a psychologi-
cal problem and rather associate from neurotransmitter imbal-
ances. Historically, mental blocks and athletic performance
decline have been thought of as a psychological issue stem-
ming from fear due to various reasons such as past injury,

embarrassment, failure and external pressure from coaches,
judges and teammates32. This leads to many people resorting
to the traditional sport culture that equates high performance
with stoic endurance and suppression of vulnerability. Mean-
ing athletes need to “toughen up” in a situation like this. Usu-
ally treatment for this means the athlete needs to either work
harder, get more reps in or focus on their “mental health”. Un-
fortunately the treatment is dogmatic, and there is no clear and
direct path to take and every athlete’s experience is different.
Also by only focusing on psychological issues, it overlooks
our understanding that these processes also depend on neu-
ral circuits and neurotransmitter systems. Consequently, psy-
chological explanations alone may not fully account for the
variability in how athletes experience and recover from per-
formance decline. This is not to say sport psychology is not a
factor in athletic performance decline but rather this hypoth-
esis expands the overall scope by considering how biological
processes may also interact to influence cognition, motor con-
trol, and performance. Advancing research in this area could
improve our understanding of athletic performance decline,
support the development of more individualized prevention
strategies, and ultimately enhance athlete health across a wide
range of competitive settings.

Instead of treating mental blocks or similar symptoms to
this, with current practice, coaches and athletes should take
the approach like when treating a sickness. Implementing
structured recovery periods may help mitigate chronic stress
and prevent overtraining. Also athletes should consume a bal-
anced diet that provides sufficient carbohydrates and omega-3
fatty acids, both of which have been associated with healthy
neurotransmitter function. They could also incorporate other
foods that contain higher amounts of tyrosine and tryptophan
that are listed in the diet section of this paper, as that may
also be helpful. By integrating this into an athlete’s lifestyle
and overall training, it might help with keeping neurotransmit-
ters balanced or fixing ones that may already be imbalanced.
This could potentially allow for better performance and help
prevent future mental blocks from forming or getting over ex-
isting ones quicker.

Potential experiments to test this hypothesis and
advance our understanding

To add on to this hypothesis, it’s beneficial that we outline
potential experiments others can perform to further evaluate
and understand the connection between neurotransmitters, un-
derperformance and mental blocks. As a student, conducting
these experiments is beyond the scope and resources available
to me. However, these approaches may provide potential di-
rections for future research investigations. These proposals are
intended solely as ideas for further investigation and should
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not be interpreted as recommendations or established claims.
One way could be testing the longitudinal of an athlete over

the course of a season. A researcher could measure their blood
biomarkers related to neurotransmitter synthesis, cortisol lev-
els, diet, sleep quality, training load, psychological stress and
performance metrics regularly. This could be a way to test if
there are any changes in biological markers if an athlete does
happen to go through a mental block or something similar dur-
ing the season.

Exercise intervention studies is another possibility. A re-
searcher could assign randomly different ways athletes that
are experiencing performance decline ways to get over them.
Such as, structured recovery periods, mindfulness, changes
in diet that promote best possible neurotransmitter regulation,
and stress reduction programs. Comparing these interventions
could provide valuable insight for coaches and athletes into
which approaches may be most effective for addressing per-
formance decline. However, this approach may not fully ac-
count for individual variability. Lastly, researchers and scien-
tists could conduct more neurotransmitter experiments on rats
and mice. That way it’s easier and more efficient and less inva-
sive compared to performing them on humans. The data col-
lected cannot automatically transfer to humans and therefore
may be limiting in that sense, but it still gains deeper insight
and possibly helpful for other topics in the neuroscience field.

Limitations and Future directions

Although there is currently substantial evidence connecting
physical and mental stressors to neurotransmitters and then
to athletic performance, there are still some gaps that remain
in literature. Most topics linked to athletic performance are
explored in isolation causing the interactive effects of physio-
logical stress, diet, and training load on neurotransmitters to be
undiscovered. Instead, future experiments and research should
incorporate a multiple of these variables to better understand
the connection, rather than making educated hypotheses fol-
lowing one variable at a time studies. Secondly, more often
than not, the experiments conducted are found to be on ani-
mals rather than actually human beings due to the inability to
ethically perform the measurements needed. This highlights
the importance of finding new techniques to measure neuro-
transmitters in humans in a non-invasive way. New technology
in CT scans, MRI imaging, implantable sensors, or through
the skin Raman or NIR spectroscopy may be avenues to ex-
plore to cover this gap. Lastly, research cited in this article
explore how neurotransmitters and stress can affect the hu-
man body, however few of them touch on how athletes that
already face struggles can recover from these setbacks. Future
experiments should examine whether certain techniques or in-
terventions could help rebalance neurotransmitters and return
an athlete to their peak performance earlier or without having

to relearn already mastered skills.
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