
EFFECTS OF SNAPBAC COMPRESSION AND 
PRECOOLING ON VERTICAL JUMP 

EXECUTIVE SUMMARY 

Snapbac has taken the most well known recovery modality in the world and made it more effi-
cient and effective.  For several years, we’ve been quietly studying and measuring cold therapy 
modalities using advanced data collection and actual athletes.  We’ve used this real world data 
to refine our industry-leading testing and design to address the true performance and recovery 
demands athletes face.  We’ve leveraged these tools with years of research, development and 
design to create the most effective hot and cold recovery and performance gear.


BACKGROUND 

Compression has become popularized in sport performance over the last 20 years.  The sci-
ence and research surrounding power Lycra pontificates the fact that athletes simply perform 
better when wearing it.  Due to Lycra’s popularity, it has opened a new category of athletic 
wear that continues to evolve.


Historically, compression garments in sport have been used to provide potential muscle sup-
port , enhanced proprioception and recovery benefits (1,2).  Recent research has also suggest-
ed that wearing compression improves peak power (3).  A new category of compression, one 
that is graduated in terms of pressure, has been shown to increase venous flow and may in-
crease preloading of the heart and result in improved endurance performance (4,5).


At the same time, a strong interest in pre-cooling in sport has increased over the past few 
decades.  Pre-cooling before an athletic performance is where an athlete utilizes some sort of 
cooling modality (ice, water, etc) to lower the body’s core temperature (6,7).  Research has 
shown there are potential benefits in thermoregulation, cardiac output, power output and main-
taining body homeostasis (8,9).  In theory, having a lower core body temperature before and 
during exercise will lower the amount of blood being shunted to the skin, increasing muscular 
blood flow, and in turn, provide a benefit to the athlete.  One way to accomplish this is by ap-
plying cold therapy to the major blood transport systems in the body such as the femoral 
artery.  The femoral artery is the main artery that provides oxygenated blood to the tissues of 
the leg. It passes through the deep tissues of the femoral (or thigh) region of the leg parallel to 
the femur.   In some severe medical situations hyperthermia is needed to cool a subject.  This 



is done through an invasive technique using cooling catheters.  Cooling catheters are inserted 
into the femoral vein. Cooled saline solution is circulated through either a metal coated tube or 
a balloon in the catheter. The saline cools the person’s whole body by lowering the temperature 
of a person’s blood (10,11).  It is hypothesized that a non invasive method such as using a cold 
pack could facilitate a similar change in body temperature.  This idea of an athlete warming up, 
only to cool down before a peak performance seems counter intuitive, however it is beginning 
to grow in popularity amongst elite athletes.  The concept of pre-cooling dates back to World 
War II era, however, relatively little research has been done on the topic.


Conversely, power output research spans many decades and is an essential factor in sports 
(12,13,14).  Furthermore, through the various studies it has been determined and  accepted as 
an acceptable measurement of peak power in athletics (15).  Simply, power quantified is [P (W) 
= F (N) x v (m/s)] (16).  For the purposes of this study, vertical jump was utilized to assess peak 
power changes through the use of compression and pre-cooling.  


Recently, Snapbac finished a 1 day study investigating the peak power changes in youth ath-
letics through pre-cooling featuring their cold/hot therapy full length compression tight and 
cold therapy pod.  Snapbac was developed with leading human biomechanists and veteran 
elite athletes to introduce the first-ever patented mobile cold/hot therapy garments.  It is 
through current and past research that Snapbac has set out to prove that Snapbac full length 
tights and the use of a Snapbac cold therapy pod is a viable solution for the competitive ath-
lete as a training and game day tool.  Please review our findings below.


OBJECTIVE 

The purpose of this study was to compare and evaluate three types modalities: 1. pre-cooling 
the femoral artery using Snapbac full length compression tights and cold therapy pod, 2. 
Snapbac compression tights 3. no compression; and the effects on performance in vertical 
jump and reaction time in young athletes.


SUMMARY 

The research speaks to the positive attributes of both compression and cold therapy singularly.   
Research looking at the combination of both modalities has been somewhat foggy, with much 
of the research purely looking at the recovery aspect of sport.  Research looking at the active/
performance aspect of sport has proven sparse due to it being logistically challenging and im-
practical for use of ice or cooling modalities in competition or field settings, until now.  Snap-
bac would like to present a comprehensive field study representing 19 youth athletes. The ath-
letes were randomly assigned one of three garment assignments: no compression, Snapbac 
Full Length Compression Tights or Snapbac Full Length Compression Tights with a Cold Ther-
apy Pod with a Pre-cooling protocol.  Athletes were not informed of which garment they would 
receive or what the purpose of the study was.  The results of this preliminary report indicate a 



positive correlation, not only by wearing Snapbac full length tights, but also the modality of 
pre-cooling the femoral artery using a Snapbac therapy pod in conjunction with Snapbac full 
length tights.


KEY POINTS 

• The ability to generate high human power output is instrumental to performance in many 
sports and physical activities. Since many sports involve either jumping or movements 
similar to jumping it has been widely accepted that jump tests are accurate determinate 
of peak power (12). Further evidenced, jumping primarily involves the gluteal and 
quadriceps muscles, which are instrumental in many of the today’s prominent sports.

• When the groups conducted the Pre-cooling round they exhibited a significant increase 
in vertical jump over the round when the groups did not wear compression.  Further, 
subjects showed an increase in vertical jump when just wearing the full length com-
pression tights.


• Pre-cooling rounds showed an increase in airtime over no compression rounds.  This 
increase in airtime proposes that pre-cooling increases your initial velocity or the 
amount of speed your body generates when it leaves the ground.


RATIONALE 

The aim of this study was to generate strong, supported evidence that not only does graduated 
high compression tights increase peak power, but also utilizing cold therapy with a pre-cooling  
strategy could be an affective method of increasing peak power.  There has not been a study of 
this magnitude evaluating the dual benefits of compression and cold therapy in youth athletes.  
The primary objective of this study was to isolate the parameters through vertical jump to 
acutely assess peak power.


MATERIALS AND METHODS 

Snapbac used a crossover-randomized garment assignment to investigate the effects of Snap-
bac full length tights vs. Snapbac full length tights with a 5 minute femoral artery pre-cooling 
vs. wearing shorts without compression on vertical jump performance. Participants were in-
structed to avoid any physical activity, caffeine, and/or alcohol use at the day before the study. 
None of the participants used medications and/or dietary supplements at the time of the study.  
Participants were required to visit the Parisi Speed School on a Saturday for the collection of 
baseline data including height, weight, body circumference measurements and body fat.  Par-
ticipants were the ran through a standardized warm up protocol to elevate heart rate, body and 
muscle temperature. Athletes were then broke into 3 groups (ST, STP, NC) prior to testing and 



required to change into the required garment.  Each group then performed three consecutive 
vertical jumps on the Just Jump platform and then was required to change into the next ran-
domly assigned garment and retest.  A thematic representation of the study design is shown in 
Figure 1. (17)  (Fig. 1)


FIGURE 1.


NC round 

The non compression round involved the subjects jumping in a commercially available non 
compressive athletic short.


ST Round 

The Snapbac Tight round required the subjects to put on a commercially available Snapbac full 
length dual layer compression tight sized per the website www.snapbacpro.com


STP Round 

The Snapbac Tight Pre-cool round required the subjects to put on a commercially available 
Snapbac full length dual layer compression tight and then place a small Snapbac Cold Therapy 
Pod on the left femoral artery for 5 minutes prior to completing the round. 

SUBJECTS 

19 male well trained athletes were randomly assigned to a garment group (G1 7 = , G2 = 7 , G3 
= 5); 13.6±1.57 years; 56.5±9.58kg; 170.7±6.05cm.  Apart from three athletes ( 1 in each 
group), each participant had reached puberty.  All of the subjects had participated in a vertical 
jump test previously and were familiar with the protocol.  All subjects were members of the 
Parisi Speed school.  Their parents gave written informed consent before subjects participated 
in the experiment, which was approved by a committee of research professionals.
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Compression Garments 

The ST and STP rounds utilized a male specific full-length compression tight comprised of 
82% nylon and 18% Spandex.  Each garment was custom fitted to each subject using a math-
ematical algorithm provided by the manufacturer that was based upon the subjects anthropo-
morphic measurements.  The full length compression tight covered the whole leg, starting at 
the superior aspect of the lilac crest and stopping at the top of the superior aspect of the me-
dial malleolus of the ankle.


Cold Packs 

The STP round utilized a commercially available medical grade reusable Snapbac cold pack 
that utilized a glycerol based fill to achieve cold temperatures.  All cold packs had an average 
temperature of 4 degrees Fahrenheit at the initial time of testing and had an average tempera-
ture of 10 degrees Fahrenheit at the conclusion of the 5 minutes of testing.


MMHG Pressure Collection 
All compression pressure readings were taken using a differential pressure manometer (extech) 
and were calibrated before each sampling. Baseline pressure measurements were taken on 
each subject while wearing Snapbac Men’s full length compression tight.  Each subject was 
measured from the same locations (waist, mid-thigh and medial ankle) three times and then av-
eraged. (Fig. 2, Fig. 3)

Initial Screening

Experimental test battery/limb girths - completed

Site MMHG

Waist 12.35±0.99

Thigh 16.59±1.50

Ankle 24.53±2.45



 
Chest mesosternale (CMG), arm relaxed (ARG), waist minimum (WMG), midthigh (MtG), mid-
calf (MCG), and ankle minimum (AMG) were assessed on the right side of the body according 
to the international Society for the Advancement of Kinanthropometry guidelines (18). 

Body Composition - completed
 
Measurements were taken in accordance with the American College of Sports Medicine and the 
7 site guidelines using a Lange skin caliper. each site was measured 3 times, and the average 
was recorded (19).

Body weight - completed
 
Each subject was measured using a Health-O-Meter professional physician balance beam scale 
(model 402LBWH).

Vertical Jump 
Vertical jump measurements were taken using the Just Jump mat and hand held computer 
made by Probotics.

RESULTS 

VERTICAL JUMP 

Means and standard deviations were calculated for all of the physiological and performance 
measures.  The following text and graphical results represent data calculated from 19 youth 
athletes who are currently participating in a high speed agility school.  Both training methods 
(ST, STP)  significantly improved jump heights, peak power and average power.  During the 
Pre-cooling round 18 of 19 subjects improved their jump height and peak power.  The results of 
this test indicate improved peak power in the ST and STP rounds as opposed to the NC  
round.  The STP round exhibited 6% increase over the NC round.  (Fig. 4, Fig. 5)




Additionally during the ST round the subjects exhibited a 4% improvement in vertical jump 
height as well as peak power and indicate that even without a pre-cooling strategy that Snap-
bac full length compression tights achieved an increase in performance.

PEAK POWER 

For the purposes of this study, extensive consideration was given into how peak power would 
be measured and the conclusion was to utilize the Johnson and Bahamonde equation (20).  
This equation is unique in that it utilizes the subject’s height in the equation:


Peak power(W) = 78.5 X jump height (cm) + 60.6 X body mass (kg) - 15.3 X height (cm) - 
1,308 

Average power(W) = 41.4 X jump height (cm) + 31.2 X body mass (kg) - 13.9 X height (cm) 
+ 431 

Significant differences were seen between the NC, ST and STP rounds as it pertains to peak 
power output.  During the NC round the 19 subjects exhibited an average peak power of 
3371.86 Watts as opposed to during the STP round the subjects exhibited an average peak 
power of 3651.49 Watts.  This 279.63 Watt difference represents an increase in peak power of 
roughly 7.7%.  Additionally, during the ST round the subjects exhibited an average peak power 
of 3535.27 watts which is 163.41W higher or seen as a 4.6% increase in power.   There are 
several explanations as to why this result could occur.  (Fig. 6) 

ST Improvements in Peak Power  



With the growth of compression garments in the sports apparel market, significant research 
has been conducted looking at the efficacy of these garments.  One of the pivotal consisten-
cies in studies showing a link to compression garments and an increase in performance is that 
the garment must exhibit a higher amount of pressure to the skin through the use of Power Ly-
cra.  MMHG measurements on the subjects while wearing Snapbac full length compression 
tights consistently registered MMHG measurements between 22-30MMGH with an average of 
25MMHG at the most distal end of the leg (ankle cuff) and tapering to 20% less at the thigh.  
Previous research by Kraemer, 2001 has indicated that this high rate of graduated compression 
encompassing the muscles and in essence holding the muscles closer to the body could facili-
tate a higher power output (21).  This is further supported and proven by Snapbac full length 
compression tights.  (Fig. 7) 

Pre-Cooling Improvements 

As interest in pre-cooling continues to grow, so will the research.  This study aims to help incite 
this research category in sport.  During this study, the subjects were to ice their femoral artery 
for 5 minutes prior to jumping in Snapbac full length compression tights.  Previous research 
has suggested that the femoral artery plays a major role in blood transportation back to the 
heart to facilitate re-oxygenation and thus could help regulate temperature and body ho-
meostasis.  Subjects during this study exhibited a significant change in performance as mea-
sured by peak power and it is hypothesized that two things are at play.  First, wearing the 
graduated compression tight but also through the cooling of the internal temperature.   It was 
imperative to have subjects complete a ST and STP round as to substantiate that if there was a 
increase in performance during the STP round it would have to be higher than the ST round to 
support that pre-cooling was a viable performance enhancer.  The subjects during the STP 



round showed an average peak power 3.1% higher than the ST round.  This significant in-
crease substantiates and supports claims that pre-cooling is an effective performance enhanc-
ing method.  


LIMITATIONS 

The primary outcome measures were selected as representative of vertical jump and a correla-
tion to peak power.  A single number such as this cannot adequately describe an individuals 
total and complete power output capability.  


The secondary measure of airtime is moderately variable in measurement and therefore have 
an average standard deviation.  Given the small sample size for this study the ability to defini-
tively conclude a significant increase in peak power through compression and pre-cooling will 
only be further supported by the subjects consistent testing and training utilizing the Snapbac 
full length compression tight and the pre-cooling method. 


CONCLUSION  

The use of compression garments in sport is now an established norm in sport and is widely 
considered part of a uniform.  This growth is attributed to the increasing research that has been 
shown to promote everything from an increase in oxygenation to a decrease in recovery time. 
Furthermore, there is clear evidence of the benefits for a range of pre-cooling strategies under-
taken in a laboratory setting which suggests that such strategies could be employed with ath-
letes to improve sports performance.  However, until now, using pre-cooling strategies have 
been inadequate and cumbersome in warm up, game time and post game situations (22).  
Snapbac’s full length compression tight and cold therapy pod provide not only a convenient 
but effective way to address this emerging enhanced performance method.  The findings from 
this study indicate that differences can be observed in the areas of physiological, performance 
and perceived exertion measures when wearing Snapbac full length compression tights and 
utilizing a pre-cooling protocol.  Furthermore, youth athletics requires hours of training and per-
forming and is known to utilize large muscle groups to produce large bursts of power.  This be-
ing understood, the youth athlete’s needs to perform at a peak level while avoiding muscle 
damage risking potential injury suggests that Snapbac would be a viable solution.


Through the application of a cold therapy pod to an area on the body with high blood flow -
femoral artery, as a form of pre-cooling we noted the increase in peak power and vertical 
height.  This positive result could be attributed to both thermoregulation of the brain,   as well 
as perhaps a reduction in core temperature creating a less stress, homeostasis in the body to 
perform at a higher level. 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