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Abstract: Background: In sports rehabilitation, cryotherapy is frequently used to lessen post-exercise muscular discomfort and
inflammation. Its impact on functional performance metrics like agility is yet unknown, though. The physiological consequences of
cryotherapy, such as decreased nerve conduction velocity and altered muscle spindle sensitivity, may impede agility, which is crucial for
sports performance. Purpose: This study aims to investigate the adverse effects of cryotherapy on post-exercise agility in college athletes
and provide evidence-based insights for its optimal application. Method: A randomized controlled trial was conducted on 50 college athletes
divided into experimental (cryotherapy) and control groups. Post-exercise cryotherapy was applied to the experimental group for 15
minutes, while the control group rested passively. Agility was assessed using the Shuttle Test and Side Step Test before and after the
intervention. Result: The results demonstrated a significant decline in agility performance across both tests in the cryotherapy group
compared to the control group. Conclusion: While cryotherapy remains effective for reducing inflammation and soreness, it may
temporarily impair agility performance. Sports practitioners should carefully time cryotherapy applications, especially before activities

requiring rapid directional changes and neuromuscular responsiveness.
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1. Introduction

Cryotherapy has long been utilized in sports rehabilitation to
aid recovery by alleviating post-exercise muscle soreness,
inflammation, and pain. The technique involves the
application of cold temperatures to the body, typically
through ice baths, cold packs, or cryo chambers, with the aim
of reducing the acute effects of strenuous physical activity.
The physiological mechanisms underlying cryotherapy
primarily include vasoconstriction, reduced muscle
temperature, and the modulation of the metabolic response to
exercise-induced stress. These processes are thought to help
mitigate delayed onset muscle soreness (DOMS), decrease
edema, and promote faster recovery after intense physical
exertion (Bleakley et al., 2012; Allan et al., 2014).

While cryotherapy’s benefits in reducing post-exercise
soreness and promoting recovery are well-documented
(Howatson & Van Someren, 2008; Leeder et al., 2012), its
potential adverse effects on functional performance—
particularly agility—remain largely unexplored. Agility,
defined as the ability to rapidly change direction while
maintaining control, is a critical component of athletic
performance, especially in sports such as basketball, soccer,
football, and tennis (Sheppard & Young, 2006). Given the
rapid, dynamic movements required in these sports, it is
essential for athletes to maintain optimal neuromuscular
function, which could potentially be influenced by
cryotherapy.

Cryotherapy’s primary mechanisms, including the reduction
of muscle temperature and decreased nerve conduction
velocity, may have unintended consequences on
neuromuscular function. A reduction in muscle temperature
can impair the contractile properties of muscle fibers and alter

the function of muscle spindles, leading to potential
disruptions in proprioception and motor control (Fonda &
Sarabon, 2013). Furthermore, cryotherapy has been shown to
reduce nerve conduction velocity, which could delay the
response times required for quick directional changes during
agility tasks (Kumagai et al., 2003; Tipton et al., 2017). These
changes in neuromuscular efficiency may adversely affect an
athlete’s ability to perform rapid, high-intensity movements,
thereby impairing agility.

Although several studies have examined the impact of
cryotherapy on strength, endurance, and recovery, research on
its effects specifically on agility is limited (Higgins et al.,
2017; Dupuy et al., 2020). Given the growing reliance on
cryotherapy in athletic recovery protocols, understanding its
full range of effects—both beneficial and potentially
detrimental—is critical for athletes and coaches alike. The
implications of impaired agility post-cryotherapy could be
particularly significant for college athletes, who often
participate in competitive, high-intensity sports where agility
plays a key role in performance and injury prevention.

Thus, this study aims to investigate the effects of cryotherapy
on post-exercise agility in college athletes. By analyzing the
impact of cryotherapy on agility performance following
strenuous exercise, this research will help to elucidate
whether cryotherapy, while effective in reducing muscle
soreness and inflammation, may also adversely affect
functional performance in sports that require rapid and precise
directional changes. The findings from this study could
contribute to the development of more evidence-based
guidelines for cryotherapy use in athletic recovery, ensuring
that athletes can balance recovery needs with the maintenance
of optimal performance.
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2. Materials and Methodology

Objective of the Study

The objective of this study is to examine the adverse effects
of cryotherapy on post-exercise agility performance in
college athletes. Specifically, the study seeks to assess
whether cryotherapy impairs agility following exercise.

Study Design

This is a randomized controlled trial designed to compare the
effects of cryotherapy on agility performance following a
standardized exercise regimen. The experimental group will
receive post-exercise cryotherapy, while the control group
will undergo passive rest.

Sampling Method

A total of 50 college athletes were recruited for the study
using purposive sampling, ensuring participants had no prior
contraindications to cryotherapy and were engaged in regular
physical activity.

Duration of Study
The study was conducted over a period of 8 weeks.

Inclusion Criteria

e College athletes aged 20-25

o Engaged in regular physical activity or training

« No contraindications to cryotherapy

e Able to perform agility tests (Shuttle Test, Side Step Test)
o Willingness to participate in the study

Exclusion Criteria

o Athletes with injuries requiring medical treatment

e Pregnant individuals

e Individuals with a history of adverse reactions to cold
exposure

e Athletes who were unable to complete all study
assessments

Tools Used in the Study

o Shuttle Test: A standard test to measure agility that
involves sprinting back and forth between two markers.

o Side Step Test: A test to assess lateral agility, where
athletes move side to side across a distance.

Method

Fifty athletes were randomly assigned to -either the
experimental (cryotherapy) group or the control (rest) group.
The experimental group received 15 minutes of cryotherapy
(ice pack application on the lower extremities) immediately
after exercise, while the control group rested passively.
Agility was assessed before and immediately after the
intervention using the Shuttle Test and Side Step Test. The
outcome measure was the change in performance scores for
both tests.

3. Results

The data analysis of pre- and post-intervention agility scores

revealed significant changes in performance for the

experimental (cryotherapy) group. The results from both the

Shuttle Test and Side Step Test indicated a notable decline

in agility following cryotherapy application.

e Shuttle Test (Experimental Group): The mean time
increased from 9.5 + 1.2 seconds to 10.4 + 1.3 seconds
post-intervention, with a p-value of 0.04 indicating a
statistically significant decrease in performance.

o Side Step Test (Experimental Group): The mean time
increased from 12.3 + 2.0 seconds to 13.1 £+ 2.1 seconds,
with a p-value of 0.03, again indicating a significant
reduction in performance.

On the other hand, the control group (rest) showed no

significant change in agility:

o Shuttle Test (Control Group): The mean time changed
slightly from 9.6 + 1.1 seconds to 9.7 + 1.2 seconds, with
a p-value of 0.53, suggesting no significant change.

e Side Step Test (Control Group): The mean time
remained virtually unchanged, from 12.1 + 2.0 seconds to
12.0 = 1.9 seconds, with a p-value of 0.62, also indicating
no significant change.

Data Analysis

The data was analyzed using paired t-tests and independent t-
tests to compare pre- and post-intervention agility scores
within and between groups.

Table 1: Pre- and Post-Intervention Agility Scores

Group Test Type Pre-Test Score (mean + SD) | Post-Test Score (mean + SD) | p-value
Experimental (Cryotherapy) | Shuttle Test 9.5+1.2 sec 10.4 £ 1.3 sec 0.04
Experimental (Cryotherapy) | Side Step Test 12.3 £2.0 sec 13.1 £2.1 sec 0.03
Control (Rest) Shuttle Test 9.6 £ 1.1 sec 9.7+ 1.2 sec 0.53
Control (Rest) Side Step Test 12.1 £2.0 sec 12.0£ 1.9 sec 0.62
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Figure 1: Comparison of Pre- and Post-Test Agility Performance

4. Discussion

The results indicate a significant decline in agility
performance in the experimental group following cryotherapy
application. The cryotherapy group demonstrated a noticeable
increase in both Shuttle Test and Side Step Test times post-
intervention, suggesting a temporary impairment of agility.
This decline may be attributed to physiological factors such
as decreased nerve conduction velocity and reduced muscle
spindle sensitivity following cold exposure. These changes
can temporarily alter the neuromuscular system’s ability to
respond quickly, which is crucial for activities requiring rapid
directional changes.

Contrary to the experimental group, the control group showed
no significant change in agility performance. This suggests
that the decline in agility observed in the cryotherapy group
was indeed related to the cryotherapy intervention and not
merely a result of the physical activity performed prior to the
tests.

These findings align with previous studies, which indicate
that cold exposure can alter muscle function and delay
neuromuscular recovery. However, the present study
contributes to the body of knowledge by specifically
addressing the impact of cryotherapy on agility in college
athletes.

5. Conclusion

While cryotherapy remains a valuable tool for reducing
inflammation and muscle soreness, it may temporarily impair
agility, which is crucial for sports requiring quick reflexes and
directional changes. Sports practitioners should consider the
timing of cryotherapy interventions, particularly in the
context of activities that demand high levels of neuromuscular
responsiveness. Further studies with larger sample sizes and
diverse athletic populations are recommended to confirm
these findings and explore optimal cryotherapy protocols.
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