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ABSTRACT
Sprinting is a key component of many competitive sports. Coaches regularly seek ways to
improve their athletes’ sprint performance in order to improve their sports game performance.
Sprinting is a complex movement pattern that has many different subcomponents to be properly
trained in order to become faster. A sprint event has three major phases (acceleration, maximum
velocity/constant speed, and deceleration). Coaches are constantly looking to improve their
athlete’s performance. This is done by a strategic training regimen that extends throughout the
entire year. During the off-season, the coaches’ main focus is to maintain conditioning and
performance adaptions. Previous studies have concluded that detraining has a negative impact
on many aspects of an athlete’s performance profile. In 2020 many sports were disrupted
completely in the cause because of Corona Virus. Research on unplanned detraining/reduced
training has not been explored. In the proposed study, we aim to evaluate the progression of
division 1 track athlete's sprint performance from a deconditioned state to in-season shape.
Coaches regularly seek ways to improve athlete sprint performance, including sprint kinematics,
in efforts to translate to superior sport performance. This is generally done through a periodized
training program application. This past year the COVID-19 virus significantly altered/halted
many aspects of sports performance training. This specifically impacted the off-season training
of Division 1 track and field athletes. PURPOSE: To examine the magnitude of change in sprint
performance kinematics of Division 1 sprinters after participating in a training program upon
returning from a COVID-19 pandemic enforced deconditioning period. METHODS: Thirteen
Division 1 sprinters participated in two separate testing sessions 5 months apart (October 2020,
February 2021). Initial testing was conducted with athletes returning in a deconditioned state
resulting from COVID-19 quarantine. The second testing session was completed after a typical
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training in-season program. Athletes performed two trials of a 30-meter sprint-through. The
sprint-through test was conducted over a 60-meter distance with the first 30 meters used for
acceleration and the subsequent 30 meters being the timed zone. Athletes were instructed to
attain maximal velocity upon entering the 30-meter timed zone. Speed was obtained by timing
gates placed at the start and end of the 30-meter timed zone. Within the 30-meter timed zone, 6
meters of the OptoJump Next measuring system, placed in the middle of the 30-meter zone,
captured sprint kinematics (stance phase, contact time, step length, stride length, and flight time,
speed,). A series of paired sample t-tests were used to find differences in sprint kinematics
between time points. The significance level was set at 0.05. A questionnaire was given to the
athletes in order to assess the training they were performing during the lockdown. RESULTS:
Significant differences were found in left stance phase of 19% from pre ( 0.119± 0.0159) to post
(0.1± 0.03) (t (12) = 2.918; p = 0.012; Cohen’s D = 0.76; Moderate). Other variables that showed
no significance were speed (t(12) = 0.37; p = 0.710;), step length (t(12) = 1.33; p = 0.207), stride
length (t(12)= 1.33; p = 0.207), and flight time (t(10)= 0.875; p = 0.401). CONCLUSION: After
a 5-month training program following a period of detraining, improvements were seen in the
stance phase and contact time in Division 1 track and field sprinters. PRACTICAL
APPLICATIONS: Monitoring sprint performance kinematics after deconditioning can help aide
strength and conditioning coaches to plan training programs to improve sprint kinematic
performance.
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CHAPTER 1 INTRODUCTION
Introduction to sprint performance
Sprinting is an essential aspect too many sports such as baseball, softball, football, and
soccer. In term, if an athlete is able to increase their overall sprint performance it will aid them in
becoming more successful within their given sport especially if their respective position relies
heavily on short bursts of maximal effort running. Sprinting is a complex concept for which it
contains three major phases: the first being acceleration, the second being maximum
velocity/constant speed, and lastly deceleration. Depending on the activity being performed these
various phases can vary in many ways such as length of time. Within any given sport or physical
activity, there are kinetic and kinematic factors that directly influence the overall performance of
the athlete. Sprint performance is defined as an individual ability to smoothly coordinate the
rapid cyclical movements of the arms and legs when running at maximal velocity. The ability to
improve maximal sprint performance is usually the optimum training goal for most coaches and
trainers in most sports. Consistent increases in instant acceleration have been associated with an
overall increase in sprint performance (Petrakos, 2015). Sprint and strength coaches primarily
focus on two primary methods to increase sprint performance. The first method usually focuses
on increasing an individual’s force and power/physical output (Cissik, 2004). The second method
would focus on the overall sprint technique using drills such as heel kicks, high knees, etc.
(Cissik, 2004). This method is typically related to more experienced sprinters such as athletes
where the smallest improvements could make the biggest impact (Cissik 2004).
Resistance training
Resistance training also known as strength or weight training has been established as an
effective method for developing muscular fitness (Hass, 2001). The primary goals of resistance
1

training are to improve overall muscular strength and endurance (Fleck and Kramer, 1988). In
untrained individual’s resistance training is when most of the increases in muscular strength due
to the newly developed neural adaptions (Bird, 2005). Resistance training has also been related
to other health benefits such as increasing overall bone mass, reducing blood pressure, increasing
muscle sectional area, and reducing body fat. Resistance training has also been shown to help
with sports performance such as sprinting since the implementation of resistance training results
in overall strength and power production (Young, 2006). Resistance training increase muscle
strength, power enables the athlete to exert greater force with each foot contact, thus helps with
the running acceleration of the sprint (Blazevich, 2000; Kraemer 2000; Ratamess 2007). Lower
body strength has strong correlations between short sprint performances when the athletes
training programs incorporated free weight back squats (Comfort, 2012; Comfort, 2014;
Kirkpatrick, 2012; Mcbride, 2009; Meir, 2001). This is why resistance training has been a
fundamental role in many physical activity programs across many different major health
organizations as well as training programs for various sports (ACSM Position stand, 1988;
Fletcher, 1995; Kraemer, 1999; Pollock, 2000; USDHHS Physical activity and health, 1996).
Unplanned Deconditioned/ Detraining
COVID-19 was a new rapidly spreading infectious disease (World Health Organization,
2020). On March 11th, 2020, the World Health Organization (WHO) officially declared the
COVID-19 a global pandemic. The virus is spread through close unprotected contact with an
infector and fomites (World Health Organization, 2020). Social distancing, quarantine, and
lockdown of cities were used in order to stop the spread of the virus (World Health Organization,
2020). Sports activities were one of the major activities that were affected with most major
competitions completely stopped (Fuentes-Garcia, 2020). Due to this athletes would have a
2

period of unplanned detraining ranging 3 to 6 months depending on the region. Recent research
has explored how training and physical activity has altered due to the pandemic (Choi & Bum,
2020; Wong et al., 2020; Woods et al., 2020). The main consequences of lockdown/quarantine
are lack of adequate communication between athletes/coaches, no structural
organization/execution of a training program, and inadequate training conditions (Chen et al.,
2020; Bosquet 2020). Physiological effects of quarantine include increased body fat percentage,
loss of mental sharpness, insomnia, and decrease in muscle mass (Halabchi, 2020). These
consequences can have short and long-term negative effects on the athlete’s performance and
fitness (Bosquet, 2020). Sousa (2019), revealed that training performance adaptions can be
compromised after a detraining period of 2-4 weeks (Neufer, 1987). When the detraining period
exceeds more than 2-4 weeks physiological performance adaptions decline drastically. This
includes further decline in maximal oxygen capacity, changes in maximal oxygen delivery, and
decrease in submaximal athletic performance (Neufer, 1987). Previous research showed that 8
weeks of deconditioning results in reduced aerobic fitness, anaerobic power as well as sprint
ability (Ross A and Kuppig, 1995). Similar results were shown in a study by Koundourakis
(2014), that found after six-week detraining program professional soccer players had reduced
completion times in their 20m sprints throughs. Another major issue with training at-home
training is the intensity and volume are sufficient enough to maintain physical fitness
(Koundourakis, 2014). Once regular training resumed it was suggested by Reilly and Williams
(2003), Brady (1995), and Bangsbo (2008) that in order to successfully return to peak physical
condition after a detraining period an individual will have to put forth a concerted effort. Godfrey
(2005), suggested that high level athletes must perform exercise training a period of time twice
as long as the detraining period in order to return to peak fitness levels (Godfrey, 2005).
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Motivation
The impact of COVID-19 has affected individuals who were physical active before
lockdown this in turn reduced the possibilities of continued of carrying out sports practice
(Ammar et al,. 2020; Tison et al,. 2020; Woods et al., 2020). Since training during COVID-19
lockdown was entirely based on an athlete’s motivation to continue to train and improve
performance. According to (Jukic et. al., 2020; Petlichkoff, 1996), there has not been any
publications regarding the effects of the pandemic crisis on athletes mental and physical health
but, significant research has been done on athlete’s motivation to continue train for their desired
sport during an unplanned detraining period.
There is still an existing gap in the literature as to how much detraining affects division 1
track athletes' sprint performance and its corresponding kinematic variables. Very little
information has been investigated regarding an unplanned detraining period and its effects on
athlete’s performance. Therefore, the current study aimed to fill these gaps and investigate how
much improvement in sprint performance can be obtained from a detraining and retraining
period in Division 1track and field athletes.
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CHAPTER 2: LITERATURE REVIEW
Kinematics of Sprinting
The gait cycle is the universal unit of measurement when analyzing any form of human
locomotion. The gait cycle begins when one foot comes in contact with the ground and ends
when the same foot contacts the floor for a second time. According to Fletcher (2009), stride
length is divided into three distinct phases: the support phase, acceleration phase, and flight
phase. The support phase begins at the point of initial contact with the ground when the center of
the gravity (COG) of the athlete behind him, to when the COG is over the initial ground contact
point. The stance phase begins when the athlete’s COG is pushed forward right until the point
the foot lifts off the ground. The swing phase is the distance covered while the athlete is in the
air. A complete stride is accomplished when two strides are completed together. According to
Fletcher (2009), stride frequency is defined as a coalescence of contact time (amount of time the
foot is in contact with the ground per stride) and flight time (the distance covered while the
athlete is in the air during a stride). This relationship is very sensitive in the sense that their
needs to be a specific ratio of both contact time with the ground and time spent in the air in order
to obtain maximum speed. Any variability within this equation would drastically affect the
overall sprint performance since most tests are based on a fixed distance covered. Sprinting
speed is defined by the frequency of the strides and the length of each stride (Mann and Herman,
1985; Ae, 1992; Delecluse, 1998; Bruggermann, 1999; Ferro, 2001). These two factors are
dependent on each other, which is why an increase in either of these factors will affect overall
speed negatively or positively (Hunter, Marshall, & McNair, 2004). According to the same
authors, it was shown that stride frequency was related to faster velocities of the athletes, and
stride length was not. It was also reiterated in a study by Hay, (2002); Luhtanen, and Komi
(1977), where they suggested as running speed increases from almost stagnant to maximum
5

velocity stride frequency increases, whereas stride length remains the same or decreases slightly.
Controversy to which kinematic variable is more important has always been a topic of
discussion. Among researchers after runners pass speeds of 7.0 m/s as both kinematic factors
increase linearly. In order to increase overall maximum velocity within a given distance, an
athlete would need to focus on increasing their stride frequency rather than their length of stride.
It was reported by Nunmela (2007), that as the overall velocities of runners exceeded 7 m/s stride
length tended to increase and eventually leveled off, whereas stride frequency continued to
increase in a linear fashion. Although the debate was ultimately settled in a study conducted by
Ito (2006), where they analyzed 100-meter sprinters and found that stride-length altered
throughout the entire sprint. During the acceleration phase, stride length was typically longer as
opposed to the maximum velocity phase. The authors did point out that even though stride length
was varied during the various phases it had a significantly more impact on sprint performance
than stride frequency. To reiterate proper execution of technique in all phases of the sprint cycle
is crucial in order to perform maximally. Along with proper execution of the lower limb
movements, it is also important to have proper coordination and synchronization of the upper
limbs that will be explained in a later section.
Phases of sprinting
Maximum velocity and acceleration are essential components in many different sports in
games such as rugby, soccer, and field hockey (Bangsbo, 1991; Deutsch 1998; Meir 2001).
Maximum velocity is defined as the fastest velocity attainable within varying sprint performance.
Three distinct phases of sprint running are the acceleration phase, the maximal phase, and the
deceleration phase. In the acceleration phase is where an athlete develops about 80-90% of his
maximal speed. As the individual transitions into the maximum velocity phase, this is where a
6

runner’s center of gravity (COG) is behind the initial ground contact point. The COG of the
athlete also sees a decrease in the runner’s vertical displacement while the horizontal
displacement increases as the velocity of the runners goes up (Cavagna, Komarek, and
Mazzoleni, 1971; Luhtanen and Komi, 1978). According to Coh (2010), the maximal speed is
located between 60 and 80 meters in men and 50 to 70 meters in women. During the deceleration
phase velocity decreases dramatically due to central and peripheral fatigue this is done by longer
stride length time as well as an increased contact time with the ground.
Forces
There are two forces that are applied when an athlete is sprinting in order to complete the
movement. One being horizontal forces which are used to push the runner forward and the
vertical forces are used to allow the runners to achieve the necessary heights. The combination of
an athlete's underlying force and velocity mechanical outputs creates an individualized forcevelocity profile (Samozino 2012, 2014; Morin and Samozino 2016). The three main variables
that make up the force-velocity profiles are the theoretical maximal force, the theoretical
maximum velocity, and maximal power. All of these parameters are characterized by the
neuromuscular system, the morphological/technical factors, and muscle mechanical properties
components that are used to complete the act of running (Cormie, 2011). Another important
component related to sprint performance is the ground reaction force (GRF) which is the ability
to produce and apply high amounts of power in the horizontal direction into the ground
(Jasklolska, 1999b; Morin, 2011a, 2012; Rabita, 2015). Recent research conducted by Morin
(2010) concluded that when comparing horizontal and vertical GRF vectors during the
acceleration phase was most influenced by the individual’s overall technique.
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Proper Sprint technique
Executing proper running technique is tremendously important in order to achieve
maximal performance Without the proper coordination of the body the individual will not be able
to execute all necessary movement of the sprint cycle. At the beginning of a stance phase in
order to gain speed, it must overcome inertia by pushing both downward, and backward into the
ground generated primarily by the hip extensor muscles (Bezodis, Kerwin and Solo, 2008). As
the individual moves into the latter portion of the stance phase, the dependence of creating the
necessary force output to gain acceleration goes to the plantarflexion muscles. Throughout this
the body has a slight lean with almost no trunk flexion in order for the individual’s center of
gravity and mass is as forward as possible to allow for sustained acceleration. Restrictive hip
flexion is also simultaneously happening to reduce the initial stride length and increase initial
stride frequency (Baughman, 1984). As the individual enters the swing phase (acceleration) and
the initial acceleration slows the posture of the body becomes more of an upright position, in
which the new priority becomes a downward push onto the ground in order to fully utilize the
body’s initial momentum. The strength of the hip flexors are used to drive the knee upwards but,
at the same time, the individual must keep the heel of the swinging foot close to the gluteal
muscle in order to decrease opposing inertia. At the same time, the arms work in opposition to
the legs working in a rhythmic continuous pattern throughout the entire sprint cycle. During the
arm swing, the shoulders should be as relaxed as possible in order for them to remain square in
the direction of the run. The arm swing should be strong in order to help provide force for the
legs. The hands should remain relaxed throughout the entire swing however on the upper portion
of the swing the hand should end as soon as it is equal level to the chin but still inside of the
shoulder (Baughman, 1984). The elbows should stay close to the body and not swing out away
8

from the body. Throughout all phases of the sprint the head needs to stay aligned with the trunk
in order to cause unnecessary trunk flexion, and stiffness of the neck and shoulders muscles that
will decrease sprint performance (Young, 2006). Sprinting is complicated bodily coordination of
the muscles that requires precise firing of motor neurons. Repeated practice and drills need to be
routinely performed to successfully go through the sprint cycle.
Resistance/plyometric training for sprint performance
The ability to generate high forces against large resistances and be able to produce high
power is important for various sports such as football, rugby, etc. Resistance exercise and
plyometric exercise programs have become an important component to the physical preparation
of sports performance. This concept is important for athletes as well as their coaches/trainers in
order to find the most efficient training regimen to achieve the greatest gains in performance.
Numerous studies have shown a significant correlation between sprinting performance and
various measures of strength/power output (Meckel, 1995; Young, 1995; Bret, 1999; Kukoji,
1999; Hennessy, 2001). Strength and, power have also shown commonalities in muscular
function when compared to sprint running. Sprint performance has been shown to relate more to
power than strength although findings by Wilson, (1993); Harris, (2000); Lyttle, (1996);
Mcbride, (2002), showed training with jump squats/plyometric exercises showed improvements
in sprint performance. The results of a study by Rimmer (2000), reported that 8 weeks of
plyometric training including unilateral exercises showed significant improvements in 10-meter
sprint time. Similar results were also shown in a 9-week sprint and plyometric program which
also included unilateral exercises which showed significant improvements in sprint performance
when compared to just a sprint training program (Delecluse, 1995).
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Strength and power production in sports are greatly influenced by neuromuscular factors
in accordance with muscle sectional area (the extent to how much of the muscle mass is
activated) (Sale, 1987; Hakkinen, 1989; Behm, 1995). Neuromuscular function is of vast
importance to sprinting since it such a complex movement that requires many different muscles
to be activated at certain points in time in order to achieve maximum performance (Ross, 2001).
Muscle cross-sectional area is most commonly related to overall voluntary strength. This is why
hypertrophy training is the most common regiment used in order to increase power/force output
in sports movements. Hypertrophy training commonly leads to increases to muscle mass/body
mass however there is a fine line to how these physiological adaptions affect performance.
According to Carroll (2001), hypertrophy training could produce either positive or negative to
sports performance. Negative transfer could occur if there is an increased co-activation of
antagonist muscles because it creates forces that would counter the natural movement direction.
Positive transfer occurs if resistance training aids the optimum muscle activation patterns of the
particular sport skill (Carroll, 2001). This is achieved if the training program incorporates
movements that increase neural activation movement of the muscles that contribute to the
required skill or by inhibiting the muscles that degrade performance.
Detraining/ Training Cessation
Detraining or training reversibility states that regular physical training results in
improved physiological changes related to athletic performance. In contrast, if regular physical
training is stopped or reduced then overall athletic performance is decreased (Hawley, 1998).
Athletes regularly experience strategic interruptions in order to allow proper injury recovery, and
at the end of the season to have a mentally/physical break from competition. Depending on the
duration of irregular physical training determines the extent as to which the qualitative and
10

quantitative adoptions are affected (Fleck 1994; Neufer 1998; Sysler 1970; Fringer 1974; Shaver
1975; Hodkin 1982 Coyle 1985; Lacour 1984; Martin III 1986). Exercise performance has been
shown to be negatively affected by 3 to 6 weeks of detraining in athletic populations (Coyle
1984; Martin 1985). It has also been suggested that the higher level of training an individual is at
the greater risk for decline in physiological adaptations (Izquierdo, 2007). A decline in aerobic
capacity has been associated with reductions in blood volume, stroke volume, cardiac output, and
ventilator functions (Mujika, 2000a). Maximal oxygen uptake has been shown to decline in
highly trained individuals between the ranges of 4-14% depending on the duration of interrupted
training (Coyle; 1985; Martin III 1986; Moore 1987; Houston 1986; Ghosh 1987; Houmard
1992). Similarly detraining in aspects such as muscular strength is a direct result of muscle fiber
size decreasing due to mitochondrial ATP production and enzymatic activities (Mujika, 2000b).
Capillary density of all 3 muscle fiber types, muscle glycogen levels have been shown to reduce
in 4 weeks of physical training reduction (Klausen 1981; Mikines 1989).
Motivation
Researchers have examined the role of motivation with persistence of physical activity
(Buckworth et al., 2002; Calfas et al., 1994; Cardinal 1998). According to the self-determination
theory an individual is motivated to participate in an activity based on the three theories intrinsic
motivation, extrinsic motivation, and amotivation (Deci, 2000). Intrinsic motivation is defined as
a person engaging in an activity and challenges purely by self-determination Extrinsic motivation
is defined as a non-self-determined form of motivation in which they seek rewards attained or to
avoid punishment. Amotivation is when an individual has no intention of engaging in a physical
activity (Deci et al., 2000). Due to the COVID-19 pandemic athletes were unable to do their
sport specific training due to social distance restrictions and were forced to train on their own
11

(Bok et al., 2020). This has forced athletes to train without any training programming or proper
equipment (Mon-Lopez et al., 2020). Not all three types of motivation are as effective and in
particular intrinsic motivation allows for more of a lasting engagement especially with athletes
since in theory the athletes that succeed more tend to train based on their own self will (Ryan and
Deci, 2000).
Detraining/ Training Cessation and its effects on Athletic Performance
Due to research is has been established that sprint velocity and maximum strength of an
individual are closely related. Within short distances, an individual’s strength being a greater
influence because of the substantial amount of force needed to propel themselves forward.
Long-term training cessations of more than 4 weeks have been investigated and, performance is
more likely to be maintained or reduced rather than improved (Hortobágyi 1993). It was also
stated by Hortobágyi (1993), that after 2 weeks of detraining no significant decreases were seen
in surface muscle electromyography and associate muscles. According to Weiss (2003), who
investigated the effects of short-term training cessation on exercise performance in 54 young
male participants by training the seated heel raise movements 3 days per week for 8 weeks. The
participants showed significant improvements in isokinetic plantar flexor and 1 rep max (RM)
seated heel raise following the program. The subjects were then divided into 4 groups which
ceased training for either 2,3,4, or 5 days. The 4 days of training cessation showed significant
improvements compared to 2 or 5 days of training cessation. Similar results were shown in a
study by Anderson & Cattanach (1993), which found nonsignificant improvements in 1 RM
bench press and squat strength in 41 track and field athletes after 7 days of training cessation.
Another finding by Ptritchard (2016), reported that it is typical of high-level powerlifters to take
between 4 through 6 days off prior to a competition in order to maintain, or perhaps improve
12

performance. In contrast, a study by Loturco (2015), did find significant increases in the rate of
force development in 5 and 15-meter sprint velocity in elite women pole-vaulters after a
detraining period of 28 days. Further research is needed to determine if detraining periods are
beneficial or detrimental to performance in high-level athletes.
Hypothesis
There is still an existing gap in the literature as to how much does detraining affects
division 1 track athletes' sprint performance and its corresponding kinematic variables.
Therefore, the current study aimed to fill these gaps and investigate how much improvement in
sprint performance can be obtained from a detraining and retraining period in Division 1track
and field athletes. It was hypothesized that there will be an improvement in overall sprint
performance and kinematic parameters from the 1st testing session (Pre) to the 2nd testing session
(Post).

13

CHAPTER 3 METHODS
The proposed study used 13 male and female Division 1 Track and field athletes. The
athletes ran through outdoor track assessment. Subjects’ sprint performance was evaluated by a
30-meter sprint through (fly by) speed assessment. Pre and post assessments were conducted on
October 23rd, 2020 (Pre), and February 12th, 2021 (Post) allowing two to five minutes of rest
between trials. Pre and post testing were done to examine how they were able to perform shortly
after the lockdown was lifted (pre) and after 5 months of re-training (post). A total of two trials
were used for data analysis. During both testing sessions, a kinematic movement analysis was
conducted by using the OptoJump Next movement analysis system in order to assess stride
length, stride frequency, flight time, and ground contact time during the maximal speed phase of
the sprints A Motion Start Timing System (TC-System, Brower Timing Systems, Draper, UT,
USA) with two-timing gates were used to capture maximal sprint speed time. A questionnaire
was given out to the athletes on February 23rd 2021 in order to understand what type of training
the athletes were completing during the lockdown period and determine if a detraining period
indeed effected performance. The questions were designed to help us determine some basic
components of their at-home training regimen.

Subjects
A total of 13 subjects 7 male and 6 females between the ages of 18-28 years old, 2) free
from any underlying diagnosed health conditions (spine deformities, impaired gait, restricted
range of motion, heart conditions, musculoskeletal deformations, etc.), 3) free from any serious
injuries were used for testing. Exclusion criteria for subjects included: 1) Chronic medical
conditions or recently diagnosed medical conditions (spine deformities, impaired gait, restricted
range of motion, heart conditions, musculoskeletal deformations, etc.); 2) Any major injury
14

within the past 2 years that would affect sprinting (injured ankle, leg, foot, back, etc.). The same
subjects were used for both testing dates in order to compare results accordingly. The study was
approved by the University of Texas at El Paso Institutional Review Board before subject
recruitment and data collection. All subjects will be informed of the risks and benefits of the
study. Due to the COVID-19 outbreak, extra precautions and safety protocols were implemented
in order to ensure the safety of the test facilitators and subjects. All individuals involved were
tested for COVID-19 and had received negative results prior to arriving on the day of data
collection. All test facilitators wore facemasks at all times and maintain the recommended 6 feet
distance between others. Subjects were not required to wear masks during testing as it would
restrict necessary breathing. The track events that each subject participated in as well as their
class level was also added to Table 1. In order to keep the privacy of the athletes, they were each
assigned a TR subjects code beginning with TR101. In order to define the gender of the subjects
TR100’s was given to males and TR200’s was given to females. An overview of the athletes is
presented in Table 1.
Table 1. Subject Data Sheet
Subject
ID

Events

Class

TR101

Sprints

Graduate

TR107

Throws

Senior

TR111

Sprints

Sophomore

TR115

Sprints

Junior

TR123

Throws

Sophomore

TR124

Sprints

Sophomore

TR129

Sprints/Hurdles

Senior

TR202

Sprints/Hurdles

Junior

TR206

Sprints

Junior

TR209

Sprints/Hurdles

Junior
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TR210

Sprints

Senior

TR214

Sprints

Freshman

TR218

Sprints

Junior

*TR100’s subject IDs were given males
*TR200’ subject IDs were given to females

Testing Protocols
The maximal sprint assessment test (Figure 1) was conducted over a 50-meter distance
with the first 20-m used to attain maximal sprint speed and the last 30 meters for assessment.
Within the last 30-m, the 12–18-m mark was used for sprint analysis via the Optojump panels
and corresponding software. A Motion Start Timing System (TC-System, Brower Timing
Systems, Draper, UT, USA) with two-timing gates were used to capture maximal sprint speed.
The first timing gate was adjusted to begin 12-m before the Optojump panels began in order to
measure maximal speed kinematics were captured. Sprint kinematics were measured for both
legs. The subjects had been instructed to run the remaining 12-m of the 50-m sprint with
maximal effort. The second timing gate will be placed at the 50-m end mark (Figure 1). Twelve
1-m panels of the OptoJump Next optical measuring system were used to capture foot kinematics
(6 transmitting and 6 receiving panels). The 12 1-m panels of the OptoJump Next system on each
side of the track lane were joined together creating a total of 6-m combined. For the maximal
sprint assessment, subjects had been instructed to reach maximum velocity prior to entering the
Optojump panels. A visual overview of the experiment and the sprint assessments are displayed
in Figure 1.
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Figure 1. Illustration of Maximal Sprint testing set up

Maximal Sprint Test

st

1 timing
gate

Optojump 12-18 meter mark

2nd timing
gate

30 meters (m)

Maximal Sprint-through (fly by) Speed Assessment
The UTEP track and field stadium was used for both testing sessions (400m outdoor track
with a 100-m). Tests were carried out on a non-rainy day with wind speed of less than 3 miles
per hour. Prior to testing subjects were asked to wear athletic clothes with running shoes. The
total runway of 50-m is selected to ensure subjects would reach their maximal speed prior to
entering the first timing gate. All subjects had begun 20 meters before the first Optojump panel
and were asked to use the 20-m to build up acceleration. As the subjects had approached the
panels they were informed to be at maximum acceleration and to run through the entire 50-m.
Subjects performed a general warmup of running two 400-m laps, followed by static and
dynamic stretching for 12 minutes. Five minutes were given to subjects for additional stretches if
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they desired. Each subject was lined up by the start line and only approached the start line when
their names were called. Five minutes were given to each subject prior to each trial to allow
sufficient enough time to recover.
Subjects had lined up at the start line 20-m before the start of the Optojump panels. The
subjects were then instructed to start at their own will. Throughout the test, subjects were
verbally encouraged to attain top speed before the start of the Optojump panel at the 30-m mark
and were asked to sprint all the way through the 50-m mark. The times were collected from the
first timing gate and the second timing gate. Times were recorded via the handheld display of the
timing system.
Pre and Post Assessments/ Training Programs
Sprint assessments were recorded on October 23rd, 2020 (Pre), and February 12th, 2021
(Post). Both testing sessions had begun at 8:00 am and ended around 3:00 pm. Testing days were
determined and altered depending on the weather forecast. Some exclusion factors included high
winds speeds, and inclement weather such as rain, sleet, or excessive dust. Practice/Training for
the track team was completely stopped on March 12th, 2020 approximately 2 days before spring
break and did not resume until September 4th, 2020. There was also an additional shutdown from
November 2nd through November 16th for the 2020 season
Pre-assessments had been conducted to establish a baseline for the athlete’s sprint
performance shortly after a deconditioning period caused by COVID-19. Post-tests were
conducted 5 months after the athletes had resumed their regular training programs.
Multiple efforts were made to gain more information in regard to their training program
but, feedback was not received. Athletes did train 6 days a week (Monday-Saturday).
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Track Athlete Questionnaire
A follow-up interview was conducted on April 23rd, 2021, to attempt to understand the
training the athletes had gone through during the COVID-19 lockdown. The purpose was to
attempt to understand of whether the lockdown period did indeed cause a detraining effect based
on their at-home training regimen. During this 5-month time period most of the athletes training
was based on previous knowledge. Proper training programs could not have been assigned by the
coaches as it would have broken NCAA rules at the time. The questionnaire was developed for
this study but was not previously validated. A visual overview of the questionnaire is represented
in Figure 2.
Figure 2. Track Athlete Questionnaire
Subject Name________________________
Subject ID___________________________
Date_______________________________
Administrator Name__________________________
***Note there is a front and back to this questionnaire***
Please indicate answer by circling the corresponding option

1. Please select the best answer indicating the number of times per week that you trained on your own during
the COVID-19 lockdown period:

•
•
•
•
•
•
•

1 session per week
2 sessions per week
3 sessions per week
4 sessions per week
5 sessions per week
6 sessions per week
7 sessions per week

2. Please select the best answer indicating the average duration of one weekly training sessions during the
COVID-19 lockdown period:
•
•
•
•
•
•

30 minutes
60 minutes (1 hour)
90 minutes (1.5 hours)
120 minutes (2 hours)
150 minutes (2.5 hours)
180 minutes (3 hours)
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3.

Please indicate the average time (in minutes) spent on each component of fitness during one weekly
training sessions during the COVID-19 lockdown period:
•
•
•

4.

Please indicate the average number of sets completed during one exercise of Strength/Resistance Training
during the COVID-19 lockdown period:
•
•
•
•
•

5.

30 seconds
60 seconds (1 minute)
120 seconds (2 minutes)
Above 120 seconds (2 minutes+)

If you used traditional weights for your Strength/Resistance Training during the COVID-19 lockdown
period, what was the average load:
•
•
•

9.

Bodyweight
Traditional Weights

Please indicate the average rest time taken between in sets of an exercise during Strength/Resistance
Training during the COVID-19 lockdown period:
•
•
•
•

8.

1-3
3-5
5-10
10-15
15+

Please indicate if you used bodyweight or traditional weights for your Strength/Resistance Training during
the COVID-19 lockdown period:
•
•

7.

1
2
3
4
5+

Please indicate the average number of repetitions completed in one set of an exercise during
Strength/Resistance Training during the COVID-19 lockdown period:
•
•
•
•
•

6.

Strength Training _________________
Cardiorespiratory Training ________________
Mobility/Flexibility Training ________________

Below 50% of one repetition maximum
Between 50-75% of one repetition maximum
Above 75% of one repetition maximum

Please indicate the primary focus of your Resistance training sessions during the COVID-19 lockdown
period:
•
•
•

Muscular Power/Speed
Muscular Strength
Muscular Endurance
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10. What were the primary types of exercises you performed during your training sessions during the COVID19 lockdown period (select all that apply)?
•
•
•
•
•
•
•
•
•
•

Squats
Lunges
Deadlifts
Olympic Lifts (clean, snatch)
Bench Press
Push-Ups
Pull-Ups
Lat Pull Downs
Rows
Others
_____________________________________________________________________________

11. Did you regularly (at least twice a week) participate in your event while exercise training during the COVID19 lockdown period? For example, sprinters = sprinting; throwers = throwing; long-distance runners = longdistance runs.
•
•

Yes
No

12. How many competitions did you participate in during the 2020 season:
•
•
•
•
•

1 – 3 competitions
2 - 4 competitions
4 – 6 competitions
6 – 8 competitions
8 – 10 competitions

13. How many competitions did you participate in during the 2021 season?
•
•
•
•
•

1 – 3 competitions
2 - 4 competitions
4 – 6 competitions
6 – 8 competitions
8 – 10 competitions

Data Management and Analysis
All collected data were entered into a password-restricted Microsoft Excel Sheet (2016)
and the data were checked for accuracy. Data from the Optojump had been converted into a
Microsoft Excel sheet for statistical analyses. All statistical analysis was done on Microsoft
Excel. The fastest completion time was selected for analysis for both the pre-and post-test. Data
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appeared to be normally distributed. Data are represented as standard deviation and mean. Paired
T-tests were run in order to compare both sets of data (Pre-Test, Post Test). Paired T-tests
allowed users to compare the kinematic variables (contact time, contact time of left foot, contact
time of right foot, stride, speed, flight time, step length of left foot, step length of right foot) from
Pre to Post. Significance was set p< 0.05. For measures of interest, effect size (Cohen’s d) was
calculated. A commonly used interpretation to refer to the significance level of this test is as
follows < 0.1 trivial d, small d = 0.1, medium d = 0.3, and large d = 0.8 (Cohen D, 1988).
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CHAPTER 4 RESULTS

Table 2. Overview of Mean and Standard Deviation of all Kinematic Variables
There was no statistical significance in weight from pre to post testing (t (12) = 2.055; p
= 0.062; Cohen’s d =0.048; Medium). There was no statistical significance in height from pre to
post testing (t (12) = 1.003; p = 0.335; Cohen’s d = 0.023l; Small).

Variables
Mean (Pre)
SD
Mean (Post)
Heigh (cm)
172.95
10.959
172.69
Weight (kg)
76.170
23.759
77.360
Step Right (s)
198.77
13.893
194.46
Step Left (s)
201.77
17.829
198.38
Step Overall (s)
200.261
15.104
196.423
Stance Right (s)
0.119
0.0152
0.115
Stance Left (s) *
0.119
0.0159
0.100
Stride (cm)
400.542
30.209
3932
Speed (s)
9.07
0.808
8.981
Contact Time Right
Foot (s)
0.110
0.026
0.115
Contact Time Left Foot
(s)
0.110
0.026
0.115
Contact Time Overall
(s)
0.112
0.025
0.116
Flight Time (s)
0.110
0.007
0.113
Flight Time Right (s)
0.112
0.011
0.107
Flight Time Left (s)
0.107
0.008
0.118
*represents the variable is statistically significant differences from pre to post

SD
10.794
24.958
15.878
19.564
17.376
0.020
0.030
34.80
1.157
0.018
0.019
0.019
0.019
0.012
0.028

Sprint Speed
Overall sprint speed (m/s) did not show any significant changes (m/s) (t (12) = 0.37; p =
0.710; Cohen’s d = 0.090; Trivial) from Pre to Post testing.
Figure 3. Overview of Speed Performance
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Speed
9.15
9.10

m/s

9.05
9.00
8.95
8.90
8.85
8.80
Pre

Post

Step Length
No significant changes were seen in overall step length (cm) (t (12) = 1.33; p = 0.207;
Cohen’s d = 0.29; Moderate). No significant changes in right footstep length were seen from
pretest to post test (t (12) = 1.505; p = 0.157; Cohen’s d = 0.317; Moderate). No significant
difference was seen in the step length of the left foot ( t (12) = 0.892; p = 0.38; Cohen’s d =
0.181; Small).
Figure 4. Overview of Overall Step Length

Step Length
204.000
202.000

cm

200.000
198.000
196.000
194.000
192.000
190.000
Pre

Post

Testing Period
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Figure 5. Overview Step Length of Right Foot

Step Right
202.00
200.00

Centimeters

198.00
196.00
194.00
192.00
190.00
188.00
Pre

Post

Figure 6. Overview Step Length of Left Foot

Step Left
204.00
202.00
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200.00
198.00
196.00
194.00
192.00
Pre

Post

Testing Period
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Stance Phase
No significant changes were seen in the right stance phase (s) (t (12) = 1.774; p = 0.106;
Cohen’s d = 0.226; Small). There was a significance difference of 19% from pre (0.119± 0.0159)
to post (0.1± 0.03) in the left stance phase (t (12) = 2.918; p = 0.012; Cohen’s d = 0.76;
Moderate)
Figure 7. Overview of Left Stance Phase

Stance Left
0.140
0.120

Seconds

0.100
0.080
0.060
0.040
0.020
0.000
Pre

Post

*Statistically significant
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Figure 8. Overview of Right Stance Phase

Stance Right
0.122
0.120

seconds

0.118
0.116
0.114
0.112
0.110
Pre

Post

Testing period

Contact Time
Overall contact time (s) had no significant difference between pre and post testing ( t (12)
=0.834; p = 0.420; Cohen’s d = 0.180; Small). There was no significant difference in the contact
time of the left foot (t (12) = 0.336; p = 0.740; Cohen’s d = 0.219; Small). There was no
significant difference in contact time of the right foot from pre to post training (t (12) = 1.35; p
=0.200; Cohen’s d = 0.212; Small).
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Figure 9. Overview of Overall Contact Time

Contact time
0.120
0.118

Seconds

0.116
0.114
0.112
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0.108
0.106
Pre

Post

Figure 10. Overview of Contact Time of Right Foot

Contact time Right
0.12
0.12
0.12

Seconds

0.11
0.11
0.11
0.11
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0.10
0.10
0.10
Pre

Post
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Figure 11. Overview of Contact Time of Left Foot

Contact time Left
0.12
0.12
0.12

Seconds

0.11
0.11
0.11
0.11
0.11
0.10
0.10
0.10
Pre

Post

Flight Time
Overall flight time (s) had no significant difference between pre and post (t (11); p =
0.40; Cohen’s d = 0.206; Small). For two of the original 13 subject’s data was not able to be
extracted for overall flight time, the flight time of left foot, and flight time of right foot. There
was no significant difference in flight time of right foot (t (10); p = 0.60; Cohen’s d = 0.332;
Small). There was no significant difference in flight time of left foot (t (10); p = 0.144; Cohen’s d
= 0.503; Medium).
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Figure 12. Overview of Overall Flight Time

Flight time
0.116
0.114
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0.112
0.110
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Figure 13. Overview of Flight time of Left foot

Flight time Left
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Axis Title

0.1
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Figure 14. Overview of Flight time of Right foot

Flight Time Right
0.116
0.114
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0.112
0.11
0.108
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0.104
0.102
0.1
Pre

Post

Stride
Overall stride length had no significant differences between pre and post (t (12); p = 0.20;
Cohen’s d = 0.236; Small).
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Figure 15. Overview of Stride length

Stride
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Table 3. Questionnaire Overview 1-3
Subject
ID

Ques. 1

Ques. 2

Ques. 3A

Ques. 3B

TR101

3

60min

180min/

3

180min/

3

0min/

0

180min/

3

TR107

3

60min

240min/

4

120min/

3

30min/

1

80min/

4

TR111

1

30min

0min/

0

30min/

1

0min/

0

0min/

0

TR115

5

90min

180min/

3

30min/

1

360min/

4

40min/

2

TR123

4

120min

360min/

4

120min/

4

0min/

0

40min /

4

TR124

1

60

0/

0

60

1

0/

0

0/

0

TR129

3

120

360/

3

270/

3

90/

3

60 /

3

TR202

5

120

375/

5

625/

5

50/

5

75 /

5

TR218

3

60

50 /

3

50 /

3

180 /

3

0/

0

Mean

3.11

80

163.57

2.7

84.28

2.6
6

136

1.7
7

130

2.33

SD

1.45

33.54

158.23

1.71

60

1.4
1

141.52

1.9
8

70.71

1.93

*Question 3 = (min/number sessions per week)
* SD = Standard deviation
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Ques. 3C

Ques.3D

Questions 1-3
It’s important to note that the data from the questionnaire will only include results from
the athletes involved in the study however only 9 showed up to complete the questionnaire. The
remaining 4 did not attend due to being out of town for competition.
Based on the collected data the mean number of days the athletes worked out per week
during COVID-19 was 3.11 days (Question 1). The average number of minutes each workout
session lasted was 80 minutes (Question 2). The average number of minutes spent on each
component of fitness (strength, cardiorespiratory, speed/ speed endurance, mobility/flexibility)
training during a full week and number of sessions are as follows (Question 3). For strength
training, the average number of minutes was 163.57 over an average of 2.7 sessions. The average
number of minutes spent on cardiorespiratory training during a full week was 84.4 minutes over
2.66 sessions. The average number of minutes spent on speed/ speed endurance training during a
full week was 136 minutes over an average of 1.77 sessions. The average number of minutes
spent on mobility/flexibility training during a full week was 130 minutes over an average of 2.33
sessions.
Table 4. Question Overview 4-7

Subject ID
Code

Question
4

Question
5

Question 6

Question 7

TR 101

3 sets

5-10 reps

Body weight

120 seconds

TR 107

4 sets

5-10 reps

Traditional weight

60 seconds

TR 111

1 set

1-3 reps

N/A

N/A
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TR 115

4 sets

5-10 reps

Body weight/ and Traditional
weight

Above 120
seconds

TR 123

5 sets

1-3 reps

Traditional weight

60 seconds

TR 124

1 set

1-3 reps

No training

No training

60 seconds
60 seconds

TR 129

3 sets

3-5 reps

Body weight/ and Traditional
weight

TR202

3 sets

5-10 reps

Body weight

Mean

3.22

SD
1.48
*SD = standard deviation
Questions 4-7
The average number of sets completed during one exercise of strength training during
COVID lockdown was 3.22 sets (Question 4). Two of the 34 athletes claimed they did not
participate in any strength and resistance training. Three out of nine athletes 44.44% indicated
that completed about 5-10 repetitions during one exercise of strength training (Question 5). Out
of the nine athletes 33.33%indicated that they completed about one to three repetitions during
one exercise of strength training. (Question 5). Only one athlete indicated that they completed
about three to five repetitions during one exercise of strength training which is equivalent to
11.11% (Question 5). Question 6 asked the athletes whether they used traditional weight or
bodyweight training for their strength and resistance training during COVID lockdown. Two
athletes out of the nine indicated they did Bodyweight training which is equivalent to 22.22%.
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Two athletes selected both bodyweight and traditional weight training which is equivalent to
22.22 % of the nine athletes (Question 6). Two athletes’ chose traditional weight training which
is equivalent to 22.22% of the athletes. Two athletes’ chose Non applicable/ No training which is
equivalent to 22.22% of the 34 athletes. Question 7 asked the athletes how much rest time they
took between sets. Only one athlete athletes chose to take 120 seconds between sets which is
equivalent to 11.11% of the nine athletes. Only one rested above 120 seconds between sets
which is 11.11% out of the nine students. Two took about 60 seconds which is 22.22% of the
athletes. No athletes took about 30 seconds of rest between sets out of nine athletes.

Table 5. Question Overview 8-10
TR code

Question 8

Question 9

TR 101

Below 50%

Muscular Strength

TR 107
TR 111

50-75%
N/A

Muscular Strength
N/A

TR 115

50-75%

Muscular Power

TR 123
TR 124

50-75%
N/A

Muscular Strength
N/A

TR 129

50-75%

Muscular Power/
Muscular Strength/
Muscular Endurance

TR202

50-75%

Muscular Power

TR 218

50-75%

Muscular Power
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Question 10
Squats/ Lunges/ Pull-ups or
Lat Pulldowns
Squats/ Lunges/ Deadlifts/
Olympic Lifts, Bench press,
Push-ups/ Pull-ups, Lat
Pulldowns/ Rows
N/A
Squats/ Lunges/ Deadlifts/
Bench Press, Push-ups/ Pullups, Lat Pulldowns/ Rows
Squats/ Lunges/ Bench Press/
Deadlifts/ Olympic Lifts/
Rows
N/A
Squats/ Lunges/ Deadlifts/
Olympic Lifts, Bench press,
Push-ups/ Pull-ups, Lat
Pulldowns/ Rows
Squats/ Lunges/ Bench Press,
Push-ups/ Pull-ups or Lat
Pulldowns
Squats/ Lunges/ Bench Press/
Pull-ups or Lat Pulldowns

Questions 8-10
For question eight we asked the athletes that if they used traditional weight training at
what percentage of their one rep max did, they train at during COVID lockdown. One of the
athletes reported training at below 50% which is approximately 11.11% of the nine athletes. Six
out of the nine athletes reported they trained at 50-75% which is approximately 66.66% of the 34
athletes. No athletes trained at 75% out of the nine. 2 athletes chose nonapplicable (N/A) because
they did not use traditional weight training which is 22.22% of the nine athletes. Question 9
asked the athletes what the primary focus of their resistance training was they had three options
1) Muscular Power, Explosiveness, Speed development (MP) 2) Muscular Strength (MS) 3)
Muscular Endurance (ME). Three athletes focused primarily on MS which is approximately
33.33% of the nine athletes. Three athletes focused on MS which is approximately 33.33% of the
nine athletes. No athletes focused on ME. One athlete focused on both MP, MS and, ME which
is approximately 11.11% of the athletes. Question 10 displays the types of exercises they focused
on during strength and training sessions.
Table 6. Question Overview 11-13
TR Code Question 11 Question 12

Question 13

TR 101

Yes

5-8 competitions 2-4 competitions

TR 107

No

5-8 competitions 5-8 competitions

TR 111

No

2-4 competitions 2-4 competitions

TR 115

Yes

1-3 competitions 2-4 competitions

TR 123

No

N/A

TR 124

Yes

5-8 competitions 2-4 competitions

TR 129

No

5-8 competitions 2-4 competitions
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5-8 competitions

TR202

Yes

5-8 competitions 2-4 competitions

TR 218

Yes

2-4 competitions 2-4 competitions

Questions 11-13
Question 11 asked if their training was directly related to their event. five of the athletes
responded yes which is approximately 55.55% of the nine athletes. four athletes responded no
which is approximately 44.44% of the nine athletes. Question 12 asked how many competitions
they competed in the 2020 season. five athletes competed in five to eight competitions which are
approximately 55.55% of the nine athletes. Two athletes competed in two to four competitions
which are approximately 22.22% of the athletes. One athlete competed in one to three
competitions which are approximately 11.11% of the athletes. No athletes competed in more
than eight competitions of the nine athletes who completed the questionnaire. One athlete did not
compete in any competitions in 2020 which is approximately 11.11% of the athletes. Question 13
asked the athlete how many competitions they competed in 2021. Seven athletes competed in
two to four competitions which is approximately 77.77% of the athletes. Two athletes competed
in five to eight competitions which is approximately 22.22% of the athletes. None of the nine
athletes competed in one to three competitions in 2021.
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CHAPTER 5 DISCUSSION
The current study aimed to fill these gaps and investigate how much improvement in
sprint performance can be obtained from a detraining and retraining period in Division 1 track
and field athletes. It was hypothesized that there will be an improvement in overall sprint
performance and kinematic parameters in both legs from the 1st testing session (Pre) to the 2nd
testing session (Post) 5 months after regular training was resumed. The findings of the present
study indicated that after a 5-month hiatus of regular training the sprint performance of 13
Division 1 track and field athletes only showed a significant difference in the left stance phase
from pre (-19% 0.119± 0.0159) to post (0.1± 0.03) testing. There were no significant changes in
the other kinematic variables measured (overall speed, stride, left foot flight time, right foot
flight time, overall flight time, left foot contact time, right foot contact time, overall contact time
and, right stance phase). During any sprint the aim is to cover a specific horizontal distance as
fast as possible or in the shortest amount of time. With high level athletes they have learned to
allow their stance phase to be predetermined prior to the full extension of the leg joints which
allows greater recovery during the swing phase (Mann, 1985). This derives for more power to
move through the gait cycle faster. There is not much research as to why stance phase
performance is different between the right limb and left limb. It was brought up by Ziyagaki
(2010), that a potential explanation for this could be that if athletes are foot dominant either right
or left it can have altering dissimilar performance kinematics. This could explain why their left
stance time decreased between strides from pre and post testing but, not the right stance. Large
strength imbalances or foot dominance can alter speed or physical performance unilaterally
(Ziyagali et al., 2010; Mcgrath et al., 2016; Brown et al., 2017). In essence the predicted
hypothesis was correct but, not to the extent that performance and, all kinematic parameters
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would be improved. Even with this sprint performance did not alter in a significant manner. This
aligns with most literature for instance in a study by Neifer (1987) and Homarid (1989), in which
sprint athletes were tested for their overall sprint performance followed by participating in a 4week reduced training period. Afterwards their overall sprint performance was tested again and
showed no major significant difference from pre to post testing.
A questionnaire was utilized in order to try to understand the training regimen the athletes
were doing on a weekly basis during COVID-19 lockdown compared to a typical in season
training regimen. As mentioned before there was not much insight from the coaches on specifics
from the training program. We do know the athletes practiced 6 days a week typically 2 workout
sessions a day. Based on the questionnaire we were able to determine the mean number of days
the athletes worked out per week during COVID-19 was 3.11 days (Question 1). The average
number of minutes each workout session lasted was 80 minutes (Question 2). The average
number of minutes spent on each training component of fitness strength training (ST): 163.57
over an average of 2.7 sessions, cardiorespiratory (CD): 84.4 minutes over 2.66 sessions: speed/
speed endurance: 136 minutes over an average of 1.77 sessions, mobility/flexibility (MF): 130
minutes over an average of 2.33 sessions (Question 3). The average number of sets completed
during one exercise of strength training during COVID lockdown was 3.22 sets (Question 4).
Based on the questionnaire it can be said though there was no organized or systematic training,
so training was based primarily on the will of the athletes. Intrinsic motivation is defined as
performing an activity for pleasure and derived from participation (Vallerand, 1997). In line with
various studies show that intrinsic motivation leads to more positive results than extrinsic
motivation. Given that these university athletes are normally competing during this lockdown,
they continued training at home using an unstructured training program. Literature has also
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shown that in order to maintain physiological and performance adaptions training intensity must
be preserved (Van Handel 1988; Neufer 1989; Houmard 1991; Shepley 1992; Houmard & John
1994; Mujika 1998). Training volume can be altered/reduced within athletes and still maintain
physical conditioning/ performance. The at-home self-training allowed them to not decrease
performance on most parameters, and even increase according to our results in the left stance
phase. Hence, the COVID-19 training cessation did not appear to affect these athletes to a great
extent. According to Costill (1985) and, Cavanaugh & Musch (1989), training volume reductions
can range from 60-90% of normal training regimens and still maintin physiological adaptions.
Training frequency reduction should be moderate in order to maintain athletic conditioning and,
should not exceed 20-30% compared to normal regiment (Neufer 1987; Houmard 1989; Neufer
1989; Houmard 1991; Houmard & Jones 1994; Mujika 1998; Mujika 2002). Study findings
indicate significant difference in left stance phase which is entire time the left is in contact with
the ground and the limb is bearing weight. As mentioned before no significant changes were seen
in the main kinematic variables typically associated with sprint performance (total foot contact
time, stride, step length).
Limitations of this study included not recording or monitoring individual training
programs both during COVID-19 lockdown (March – September 2020), No specific monitoring
of athlete’s nutritional program was during COVID-19 lockdown and after regular training
resumed. The small sample size of athletes who were available to be tested for both Pre and Post
testing could lead to skewed or unreliable conclusions. Testing reliability due to only having one
testing session for both pre and post testing. Insight on the track athletes training program once
regular training was resumed did not allow us to get a full spectrum of how training regimen
changed from the initial pretesting to post testing. The study findings are specific to track and
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field athletes and therefore cannot be generalized to all collegiate athletes. Future research should
desire to explore the full complexity and a detailed view of how a detrained athlete returns to
proper physical conditioning.
It was hypothesized that there would be an improvement in overall sprint performance
and kinematic parameters from the 1st testing session (Pre) to the 2nd testing session (Post) after 5
months of resumed regular training. The findings of the present study indicated that after a 5month hiatus of regular training the sprint performance of 13 Division 1 track and field athletes
only showed a significant difference in the left stance phase (-19% 0.119± 0.0159) to post (0.1±
0.03). In conclusion a prolonged detraining period caused by the outbreak of COVID-19 did not
significantly impact sprint performance however, based on these findings it showed that high
level athletes tend to hold onto physiological performance adaptions even during an unplanned
detraining period such as the one caused by COVID-19 in 2020.
Practical Applications
Detraining is going to be a part of the normal training cycle for any athlete in order to
prevent injury and allows a mental break from competition. The overall goal of coaches and
trainers during this detraining (off-season) period is to maintain as many
physiological/performance adaptions that had been gained. The results of this study might give
some insight as to how detraining affects high-performance track and field athletes. This study
could also offer some relief on the part of the coaching/trainers if an unplanned detraining period
were to happen again since there was not much effect on sprint performance after a long
unplanned detraining period. Based on the results of this study coaches might be encouraged to
alter their philosophy on detraining periods and may incorporate them more into a training cycle

41

since the penalty seems to be minimal when dealing with high performance track and field
athletes.
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This study has received Expedited Review based on the applicable federal regulation.
Based on the risks, this project requires Continuing Review by this office on an annual
basis. Please use the appropriate renewal forms for this procedure. The renewal request
application must be submitted, reviewed and approved, before the expiration date.
This approval does not replace any departmental or other approvals that may be required.
Other institutional clearances and approvals may be required. Accordingly, the project
should not begin until all required approvals have been obtained.
Please note that you must conduct your study exactly as it was approved by the IRB. Any
revision to previously approved materials must be approved by this office prior to
initiation, except when necessary, to eliminate apparent immediate hazards to the subject.
All serious and unexpected adverse events must be reported to this office. Please use the
appropriate adverse event forms for this procedure. All FDA and sponsor reporting
requirements should also be followed.
- 1 - Generated on IRBNet
Please report all Non-Compliance issues or Complaints regarding this study to this office.
Remember that informed consent is a process beginning with a description of the study
and insurance of participant understanding followed by a signed consent form. Informed
consent must continue throughout the study via a dialogue between the researcher and
research participant. Federal regulations require each participant receive a copy of the
signed consent document.
Upon completion of the research study, a Closure Report must be submitted the IRB
office. You should retain a copy of this letter and any associated approved study
documents for your records.
All research records must be retained for a minimum of three years after termination of
the project. The IRB may review or audit your project at random or for cause. In
accordance with federal regulation (45CFR46.113), the board may suspend or terminate
your project if your project has not been conducted as approved or if other difficulties are
detected.
If you have any questions, please contact the IRB Office at irb.orsp@utep.edu or
Christina Ramirez at (915) 747-7693 or by email at cramirez22@utep.edu. Please include
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your study title and reference number in all correspondence with this office.
Sincerely,

Dr. Lorraine Torres, Ed.D, MT(ASCP) IRB Chair
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CURRICULUM VITA
Joshua Del Rio was in El Paso, Texas on June 7, 1995. They attented elementary schools
in El Paso, Texas and graduated from Montwood High School with honors in May 2013. The
following August they began attending the University of Texas at El Paso and May 2017
received the degree of Bachelor of Science in Kinesiology. In August of 2017 they began the
masters program of the Bachelors of Science in Kinesiology at the University of Texas at El
Paso. They received their masters degree in May 2021.
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