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ABSTRACT: Recreational runners are prone to injury, leading to decreased levels of physical activity and well-being.
Fortunately, injury prevention methods reduce risk and can benefit athletic performance. By synthesizing current literature, this
paper details how nutrition, sleep, stretching, and thermotherapy can improve muscular recovery to avoid injury. Fat, protein,
carbohydrate, caffeine, water, and electrolyte consumption should be moderated by general guidelines and personalized based
on energy expenditure. While disturbed sleep patterns have minimized effects on running performance, runners should avoid
sleep deprivation due to its detrimental impact on muscular recovery and mental health. Consistent and well-validated recovery
techniques should be used, such as applying cold therapies immediately post-exercise and heat therapies later in the recovery
process. For warmups, prioritizing dynamic stretching over static, ballistic, or PNF stretching is also recommended to protect
the runner from muscular strain by maintaining a healthy range of motion across joints. By incorporating strategies from each
category into a comprehensive recovery routine, intermediate and novice runners can protect and prolong their ability to be

physically fit.
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B Introduction

Almost half of all intermediate runners get injured every
year."” This unfortunate reality can make running highly dis-
heartening to many athletes. To add on, running supersedes
the rate of self-injury in every other sport except basketball.®
Why, then, is running still the most popular sport in the world?
Because it’s easy? Definitely not. Logically, the reason could be
because it’s the most accessible - you can run anywhere. But
also, to cite Christopher McDougall from his novel, Born to
Run, “Running was the superpower that made us human.”
Running is naturally developed, whereas sports like football,
basketball, and cricket are all human creations.

As everyday life has become more sedentary - even more so
with the COVID-19 quarantine- some individuals have be-
come physically incapable of carrying out people’s daily tasks
from just 200 years ago. In the last 20 years alone, obesity
prevalence increased by 10% among Americans.’ This may be
because of the rise in consumption of fatty foods, which run-
ning can help counter.® Running also improves cardiovascular
health, reducing death risks and prolonging life.” Research
on the benefits of running states, “Runners have found a new
and interesting medium for renewed interest in their bod-
ies as vehicles for reaching some standards of physical and
self-accomplishment which they were unaware of.”® When
intermediate runners are injured, they are often discouraged
and may lose interest in running, causing them to lose valuable
benefits. In a way, running is almost necessary for all human
beings - a perpetually prescribed medicine.

Many runners experience immense frustration due to
injuries. Since some injuries can be quite debilitating, it is im-
perative to keep the body healthy. The purpose of this paper is

to discuss ways in which intermediate runners can avoid injury.

While most of this information applies to athletes of all lev-
els, the general overview provided is more suitable for newer
runners (at the high school and recreational levels). Hence, the
paper focuses on ‘intermediate’ runners.

Nutrition:

A runner’s nutrition can impact their perception of a race
or training session and be the difference between an excruci-
ating five miles and a blissful five miles. To avoid injury and
sustain high performance, it is imperative to ingest the right
kind of nutrients and meet the energy intake requirements.®’
Unfortunately, no one diet plan fits all athletes as individual
differences in metabolic rates, allergies, and other factors influ-
ence food selection and consumption. One important theme is
that moderation and balance must be used in the diet to allow
for optimal recovery and performance. The following infor-
mation will provide general nutritional recommendations and
information specific to runners.

Fats, proteins, and carbohydrates are the three categories of
substances that fuel the engine that is our body."® The energy
created from these nutritional compounds travels in the form
of a molecule known as adenosine triphosphate (ATP).'* All
three substances are essential and must be kept in a healthy
ratio to allow the numerous body systems to function at top
condition during workouts, runs, or races.

The information above contrasts with the common mis-
conception that fats must be avoided. It is recommended that
endurance athletes (who participate in >2hr endurance exer-
cises daily) ingest 2 grams of fat per every kg of body weight
daily because it is a significant energy provider."? Too much fat
could adversely impact performance by consuming fewer car-
bohydrates and proteins. A lack of fat (primarily found when

runners attempt to lose weight) can deplete runners’ energy
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and hinder performance.’> Moreover, injury rates increase
when an endurance athlete consumes less fat or when a smaller
percentage of energy intake is from fats."* This reinforces the
importance of a healthy amount of fat in every diet. One study
found that, regardless of other total energy intake, a lower fat
diet often resulted in increased stress fractures, demonstrating
that a fat deficit could weaken bones.’ All in all, it is essen-
tial to maintain a diet with a relatively balanced amount of fat
intake.

Proteins, another energy source, are arguably the most im-
portant in an athlete’s diet. Proteins comprise thousands of
amino acids and provide essential structural and regulatory
benefits to muscles.”® As all amino acids contain nitrogen,
scientists can calculate the daily recommended protein intake
by attempting to balance out the nitrogen intake and output
(urine, sweat, etc.). Since that output increases with physical
activity, endurance athletes require more protein intake.'® The
average daily requirement for a regular person (non-athlete) is
estimated to be 0.8 gram/kg body weight/day, whereas an en-
durance athlete requires of recovery 1.2g-1.4g/kg body weight/
day.* To increase the efficiency and the amount of muscle re-
placed, protein is the most important nutritional component
because proteins provide the amino acids to repair, resize, and
build the new muscle tissue.'” To perform at our best level and
prevent injury, it is imperative that the muscle tissue is allowed
to heal, and proteins allow for that, fortifying the necessity of
protein in our diets.”® Protein can be found in plant-based
foods (nuts, soy, beans, lentils, peas) and animal-based food
(eggs, meat, and fish)." To conclude, protein is essential for
runners because of its increased use with endurance exercises
and immense benefits on recovery.

During endurance exercise, out of the three energy sourc-
es, carbohydrates are the most essential.>® At the most basic
level, our body converts carbohydrates into glucose to create
energy for our muscles to operate and stores the remnants as
glycogen or fat to use later.*! Therefore, glucose is essential to
the diet because it facilitates movement. Popular foods with a
high concentration of carbohydrates include potatoes, bread,
and various grains (rice, cereal).”> For endurance athletes, it
is recommended to consume about 500g of carbohydrates
daily,® though the average American adult intake is said to
be 287g.** Ingesting carbohydrates post-exercise benefits the
glycogen levels in your muscles and allows for more energy
to ensure recovery.”*® While carbohydrates are essential, spe-
cific sub-types may be detrimental in excess. For instance, as
sugar consumption has significantly increased over the past
few decades, consumption recommendations have become a
highly debated topic.’” Generally, ingesting carbohydrates
does not negatively impact runners, mainly because they can
be effectively used as monosaccharides or glucose/glyco-
gen.”® However, when a specific subsection of carbohydrates,
disaccharides, is ingested in excess, it can lead to increased
inflammation.?® Therefore, athletes should be cautious of the
types of carbohydrates they ingest.

As caffeine intake becomes increasingly prominent, primar-
ily through the large variety of American drinks, top research
institutions suggest that individuals should consume less than

400 milligrams of caffeine daily.**' However, these recom-
mendations may not apply to athletes as caffeine suppresses
natural signals from neurotransmitters for rest, recovery, and
sleep.*% If caffeine is ingested when the body is tired and ask-
ing for rest, the body is forced to push through fatigue. Caffeine
can also increase urination excretion, leading to dehydration
and a loss of various nutrients that could adversely impact re-
covery.** Each of these nutrients (e.i., Calcium, Vitamin D,
and Iron) have its own pertinent purposes, and any inadequacy
could adversely impact the body, especially when being taxed
by running.*>*® Hints that caffeine negatively impacts cardio-
vascular health, most specifically through increasing the risk
of coronary heart disease, suggest that decreased quantities
may protect against chronic health issues.*”*®* However, when
consumed in moderation, caffeine’s stimulating properties may
improve performance and preserve muscle glycogen.*” To con-
clude, caffeine may enhance race performance but is generally
detrimental during training.

Regularly drinking water, or hydrating, is crucial to a run-
ner’s nutrition. Dehydration consistently reduces aerobic
capacity in runners,”® predominantly due to the increase in
body temperature, which induces a more incredible feeling of
fatigue.*' Furthermore, evidence also indicated dehydration
and hyperthermia (raised body temps) could cause extra car-
dio-vascular strain during exercise.*” In most endurance races,
the cardio-vascular system demands a lot, as it usually has to
be pumping blood at a fast pace for hours, demonstrating how
important it is to avoid any strain.** Dehydration also restricts
exercise heat acclimation, or how the body can get used to
running in the heat, which limits the body’s capabilities.* Ad-
ditionally, the body needs extra hydration to stay cool in the
heat. To compete at a runner’s optimal level, the athlete must
hydrate to avoid excess fatigue, cardio-vascular strain, and heat
acclimation loss. When going on long runs, water lost in sweat
loss may exceed the amount of water intake. If attempts at
rehydration are not used at this point, similar symptoms of
dehydration can ensue.**** Moreover, dehydration does not
only occur with exercise. When people wake up in the morn-
ing, they have most likely been fasting (not eating or drinking)
for the past 10 hours. It is essential to combat this complete
dehydration by drinking a surplus of water to allow for various
benefits.*

To combat increased body heat during exercise, the body
releases sweat, which results in not only a loss of water but
also electrolytes.*” Electrolytes, such as sodium, potassium, and
chloride, are all crucial parts of basic body functionality and are
ingested through various foods and drinks.*® Major sodium
deficits are correlated with performance decreases and health
hazards.*” This emphasizes the importance of maintaining a
healthy electrolyte level pre-exercise and throughout everyday
life. In addition, electrolytes should also be consumed to allow
for the desired recovery, especially leading up to powerful per-
formances.’® Unfortunately, no set number of electrolytes is
required for every runner - it varies from person to person. To
reduce electrolyte loss and increase sweat efficiency, runners
can use the body’s acclimation ability by getting used to the
heat and climate.”™ Keeping the body’s electrolyte levels healt-
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hy is almost as crucial to health, performance, and recovery as
hydrating.

Sleep:

Historically, humans have had to sleep 6+ hours daily to
survive.” Today, people often disregard that fact and use the
night to complete the immoderate amount of work thrown
at them. For instance, according to the CDC, 71% of high
schoolers sleep less than the recommended 8 hours.”®> While
some people can survive without much sleep, an athlete, who
pushes their body in ways others do not, requires a substantial
amount of bedtime.”* ** Athletes need enough sleep to relieve
the body from physically demanding training. When com-
mitted to a rigorous training plan, runners often have lower
sleep efficiency and longer sleep latency.” In other words,
due to the significant impact running has on your body, it
takes longer to get to bed, and you get less out of time in bed.
This suggests that runners need more time in bed to get the
same amount of sleep as non-runners. Sleep loss can hinder
the assembly of muscle protein, which impedes the recovery
process.”® When the muscles cannot heal themselves, damage
accumulates and often leads to injury. So, patterns of sleep
loss must be addressed to avoid negative impacts on training.

Many 5k racers find that the night before their race yields
barely 6 hours of sleep, but they can still perform at their
top level the next day’” Most studies categorize 24 hours
or one full day without sleep as deprivation. Anything less
than deprivation seems to have little to no effect on a runner’s
race-day performance. In contrast, sleep deprivation has a
significant effect.”® To clarify, a minor loss of sleep (2-4 hours
under regular sleep time) will not impact your endurance
performance in a one-time occurrence, disregarding psycho-
logical reasons.

Five scientists and professors from the UK found that the
cardio-respiratory and thermoregulatory functions during
endurance training displayed minimal fluctuations between
sleep deprivation and regular sleep.’” However, the sleep-de-
prived athletes covered less distance.”® This indicates the
fascinating possibility that sleep deprivation affects a runner’s
perceived effort. In other words, the runners felt like they
were doing the same work but ended up running a short-
er distance. This mental effect is detrimental to any runner’s
performance. In addition, Skein and colleagues found that 30
hours of sleep deprivation resulted in muscle glycogen loss.*
Muscle glycogen is a glucose polymer that surrounds mus-
cles and provides muscles with a way to produce ATP. When
there is a reduction in the glucose polymer, there is also a
reduction in the rate of production of ATP.®* So, sleep depri-
vation actually reduces the body’s capacity to do work, which
is disastrous to any runner, especially on race day.

Therefore, while sleep is crucial for a runner’s success, it is
the hardest for us to attain, and sleep deprivation, a total of
24 hours without sleep, can be lethal for performance through
mental or physical issues.

Stretching:

Runners often rely on stretching, a “movement applied by
an external and internal force to increase muscle flexibility
and joint range of motion”,*” to relieve muscle stiffness and

tension following training. By elongating muscles, stretching
increases flexibility and mobility while alleviating tension.*>®
Unfortunately, stretching for a singular time, like most re-
covery techniques, is a temporary relief and does not provide
long-term benefits.** This means runners must stretch con-
sistently to get full mobility and flexibility benefits.

There are four categories of stretches, all of which have
their purposes.®® The first category of stretches, and the most
common ones, are known as static stretching. Static stretching
involves extending a limb to its full range of motion and hold-
ing that dormant state for 15-60s.°® While static stretching
increases flexibility, it does not consistently improve running
economy or distance performance making it an effective
technique only in the short term.®” As one would imagine,
there are countless static stretches, and it is essential to make
a solid routine of stretches to complete throughout the day.
One study found static stretching, specifically a supine leg lift,
to increase the elasticity of the hamstring, which in turn, in-
creased the flexibility. In muscular studies evaluating runner
performance, hamstrings are found to take the brunt of the
force when shifting weight from leg to leg between strides,
which demonstrates that it is imperative to keep the ham-
strings in top shape.®®

Dynamic stretching, the lengthening of a muscle in
motion, contributes to flexibility and dynamic balance im-
provements.®’ Just as flexibility is critical in preventing injury,
dynamic balance helps avoid musculoskeletal injuries like an-
kle sprains.”’ Dynamic stretching also tends to be orientated
towards a specific sport because different types of balance are
needed for different sports. In running, you need to control
your motion perfectly with each stride, which comes with dy-
namic exercises for your legs. For instance, leg lifts, commonly
referred to as Frankenstein kicks, involve balancing on one leg
while extending the other in its full range of motion.

The third category of stretches is ballistic stretching, a
swifter type of stretch that involves a body part stretching
to its limits with momentum or gravity.”>”> Completed very
quickly, ballistic stretching makes it challenging to control
the intensity of the movement and may pose an injury risk.”
In comparison, ballistic stretching is more like a pulse of a
stretch, while dynamics are slower and more orientated to-
ward the range of motion practiced in the exercise.

The last stretching category includes proprioceptive neuro-
muscular facilitation (PNF) stretches. PNF stretches improve
muscle elasticity by using a pattern of contracting and re-
laxing agonist and antagonist muscles, improving flexibility
and range of motion.”*”> Agonist and antagonist muscles are
inverse or opposite muscles (i.e., hamstrings/quads, biceps/
triceps). So, PNF stretching involves activating a muscle to
influence a passive stretch of the opposite muscle.”® These
stretches are less common because they typically require an
outside trainer or extra exercise tools.

Scientists have conducted many studies exploring effective
ways to incorporate these four types of stretches into muscu-
lar warmups. Warming up before exercise prepares the body
for movement by raising the internal muscle temperature by
1 or 2 degrees Celsius and stimulating all body parts required
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for running.””’® Researchers recommend active warmups,
which refer to stretching and movement, rather than passive
warmups, which usually involve hot showers or saunas. How-
ever, exerting too much effort during warmups can hinder
short-term performance.”” For many years, scientists have
recommended that active warmups include static stretching,
but new evidence indicates that static stretching in warmups
exhibits almost no difference when compared to no warmup.*
Further studies report that static stretching may lead to ad-
verse effects. A study conducted with experienced collegiate
male runners demonstrated how static stretching lowered the
distance covered in a 30-min run because it increased the en-
ergy required to run.®' Since this shift in general consensus
occurred in the last decade, it is important to note that sud-
denly eliminating static stretching from a seasoned runner’s
routine could lead to a negative psychological response.®
In contrast, warming up with dynamic stretching benefits
performance. Seasoned coaches worldwide almost always in-
corporate dynamic stretching into their athlete’s pre-exercise
routines. Often, dynamics involve approximately 20 yards of
each stretch, with about three steps in between each rep.

While static stretching’s impact on neural activation is lim-
ited, dynamic stretching more effectively primes the body for
movement by integrating patterns of motor neuron activation
that occur during running into the warmup process.** For
instance, dynamic stretches improve the height of a two-leg
jump in women, whereas static stretching decreases that per-
formance. Since leg muscles are as crucial in running as in
jumping, dynamic stretching appears effective for a warmup.
Ballistic stretching is not as favorable as a warmup stretch be-
cause of its potential to injure and has been proven ineffective
in many studies. One study determined that ballistic stretch-
ing had a similar effect to not stretching in a warmup.®%
Lastly, PNF stretching is found to decrease muscular perfor-
mance as a part of warmup before exercise.® In conclusion,
modern consensus suggests that dynamic stretching is the
most fruitful method of warming up and can benefit runners
in ways other forms of stretching cannot. As for the other
stretches, they are generally better for post-exercise routines.

Thermotherapy:

After rigorous workouts, from weights to speed training,
runners are usually sore or stiff, a natural reaction from ex-
ercise known as DOMS (Delayed Onset Muscle soreness).
DOMS is a result of micro-tears within the exercised muscle
fibers.*” Though micro-tears in your muscles sound bad, they
are normal and essential for muscle gain. The micro-injuries
heal through acute inflammation - your body’s natural reac-
tion to injury. In contrast to chronic inflammation, which can
result in life-altering illnesses, acute inflammation is primar-
ily harmless and the reason you feel soreness (a symptom of
DOMS).* There are many stages in the healing process of the
micro-tears. First, the impacted muscle cells must die to be re-
placed with newer and stronger cells. When the cells die, they
become debris in the muscular system, which must be cleaned
up to avoid infection. The first responses happen seconds af-
ter the micro-tears form with a massive influx of neutrophils
and complement proteins.*” Neutrophils, white blood cells, are

tasked with clearing the debris from the dead cells. The com-
plement system comprises of nine major proteins that act as
the first defense line of immunity. These complement proteins
then break up and infinitely reproduce as they defend from
infection. To mediate this reproduction, acute inflammation
is introduced. The inflammatory chemicals maintain natural
balance and immunity. The next stage involves macrophages,
another type of white blood cell, recruited by neutrophils as a
replacement.®” As the neutrophils around micro-tears decrease
24 hours after the impact, macrophages increase and facilitate
the continuation of the muscle regeneration process. The mac-
rophages are broken into two main types - pro-inflammatory
and anti-inflammatory. The pro-inflammatory macrophages
introduce cytokines, which are micro-proteins that are not fully
understood yet but are generally inflammatory.”® The last stage
involves a transfer from the pro-inflammatory macrophages to
the anti-inflammatory.”* This is when muscle soreness starts
to fade away. During the following workout, the micro-tears
formation rate becomes less prominent because the muscles
strengthen after healing, and that’s usually when you move on
to the next rigor.

To relieve soreness, many athletes turn to cold therapy, most
commonly through cold-water immersion (CWI).” To rein-
force this statement, five expert sports scientists reviewed the
general professional literature and concluded that CWI effec-
tively alleviated DOMS, with a temperature ranging from 11
degrees Celsius to 15 degrees Celsius.”® Following exercise,
CWI is generally effective at 24 and 48 hours. However, fol-
lowing eccentric exercise, which requires repeated lengthening
of muscles under-weight, CWI was not effective after a peri-
od of 24 hours.”® To explain the science behind the benefits
of icing, it has been found that icing constricts the movement
of cytokines. When their presence in the muscle is decreased,
inflammation is reduced.” This speeds up the transfer to the
anti-inflammatory macrophages and allows runners to be re-
covered for the next day.

When discussing ways to combat the symptoms of DOMS,
heat therapy is commonly considered as well. A study focus-
ing on relieving lower back soreness from rigorous exercise
illustrated how a heat wrap significantly reduces back pain
24 hours post-exercise.”* Further studies exploring moist heat
application (hot water bath, hot packs) suggest moist heat is
superior to dry. Scientists from Loma Linda University con-
ducted an experiment evaluating heat therapy’s effectiveness
in young adults following soreness brought on by squatting.
Results suggest that heat therapy induces greater strength
preservation than no therapy, and moist heat therapy is more
effective at reducing pain than dry heat within 24 hours of ex-
ercise, even when applied for a quarter of the time as dry heat.”®
Furthermore, the scientists explain how moist heat produces
increased blood flow in deep tissue, allowing for better healing
of the muscles.”® Similar findings are seen in high-level foot-
ball players, where moist heat application improved hamstring
flexibility throughout rigorous training and reduced injury
risk.”® This is relevant to runners because we depend on our
hamstrings to attain our desired speed, and we want to keep
that muscle injury-free. Runners must take advantage of heat
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application, especially if they can access moist heat options like
a sauna, hot bath, or hot pack.

Ice therapy constricts blood flow, and heat therapy increases
it. How could both of these be beneficial at the same time?
After a workout, the muscles are enlarged due to vasodilation
increasing blood flow.”” To aid muscle recovery following ex-
ercise, ice is often used to promote vasoconstriction and return
the muscle to baseline - cooling down the muscle from the
workout. Then, following icing, heat can aid recovery efficien-
cy by increasing blood flow once more to provide oxygen and
other nutrients.”” Therefore, athletes can minimize DOMS
and recovery time by using these techniques in a step-by-step
process.

Despite using preventative techniques to decrease injury risk,
runners still get injured. This means that runners often use
rehabilitation programs to return to their pre-injury state. In-
terestingly, repeated heat application on muscles can be a great
addition to the rehabilitation program or in times of decreased
training. Heat can decrease the de-conditioning and minimize
muscle loss that occurs with reduced activity.”® While some
runners believe heat or ice therapy immediately before exercise
will decrease the symptoms of DOMS post-exercise, research
suggests this is unlikely.”” When a scientist from the US army
research institution was trying to determine the optimal way of
warming up before strenuous exercise, she found that heating
of the muscles and tissue, through pulsing short-wave dia-
thermy, was ineffective in reducing muscular damage up to 72
hours post-exercise.'” Therefore, heat must be used appropri-
ately to provide its various benefits.

® Conclusion

In conclusion, injuries can be detrimental to runners from
both physical and mental standpoints. Therefore, engaging in
preventative techniques to circumvent injury is essential. Eliud
Kipchoge, arguably one of the fastest distance runners in the
world, has remained injury-free for almost a decade - a feat
that most runners are unable to accomplish. Kipchoge’s phys-
iotherapist, Peter Nduhio, attributes this insane healthiness to
the discipline and routine that Kipchoge perpetually practic-
es.'”! Undoubtedly, this routine encompasses most, if not all,
of the information I have provided regarding nutrition, sleep,
stretching, and cold/heat therapy. Though this paper mainly
pertains to the intermediate runner because of the more fun-
damental information included, professional/elite athletes can
also benefit by adhering to these guidelines. Runners of higher
levels (or just curiosity) should dig deeper into each mentioned
subject area, address problems with one’s running biomechan-
ics, make a strength training routine, and participate in various
types of cross-training for further injury resistance.

While nutrition specifications vary from runner to runner, it
is essential to consume a balanced and healthy amount of fats,
proteins, and carbohydrates daily. From the statistics provided
above, a 75kg male runner should consume roughly 150g of
fat, 100g of protein, and 500g+ of carbs daily. Disregarding this
information could impair performance and recovery, which is
of utmost importance to high-performance running. More-
over, runners must limit caffeine consumption and plan times

of consumption based on training and sleep patterns. Ingest-
ing the correct amount of electrolytes and water can improve
performance and prevent various health hazards. To allow for
optimal recovery and performance, moderation and balance
must be used in all aspects of the diet.

Sleep should be another priority for runners, as it allows for
the healing of the muscles, providing immense benefits for the
body and the next run. Sleep deprivation must be avoided at all
costs because of its adverse effects on the brain. To complete
the taxing work that an athlete must push through, the mind
must be primed with the right mentality. If sleep deprivation is
allowed to accumulate, it can lead to disastrous performances
and even injury.

Stretching has been an extremely controversial topic on
when it is most beneficial to running. Still, in the recent past,
its effectiveness in improving flexibility and reducing tension
has not been debated. The four major types of stretches - static,
dynamic, ballistic, and PNF- are beneficial in their own way if
used at the right time. As part of a warmup prior to running,
dynamic stretching is the most effective at priming the muscles
for the workout while not weakening them. The other types of
stretches are generally better for post-exercise and as part of
routines outside of running.

Ice therapy is an effective technique to combat the acute in-
flammation that commonly afflicts runners and to relieve the
symptoms of DOMS. While those processes are part of recov-
ery, running the next workout with fully recovered muscles is
essential. Therefore, icing may decrease recovery time, allowing
for increased efficiency training. Heat therapy is another meth-
od of relieving pain and soreness, which speeds up recovery.
Additionally, if given the option between dry heat (seat warm-
er, heat wrap) and moist heat (heat bath, heat packs), choose
the latter to provide the most benefits. Using heat therapy
before exercise has no effect, even if the term ‘warming up’ in-
dicates that.

By using all of these techniques, paying more attention to
diet and sleep, establishing a daily stretching routine before and
after exercise, and making sure to indulge in heat/ice therapy
daily, you should be able to avoid injury and compete at the
preferred level of competition. Though outside of the scope of
this paper, it is also recommended to address problems with
one’s running biomechanics, strength training, and participate
in various types of cross-training for further injury resistance.
Nevertheless, this paper’s general overview provides a great
foundation for intermediate runners. While most runners have
a long way to go, we are all in this together. Let’s get healthy!
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