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Sports Compression Garment (CG)??
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Cosplay/dp/B01GO842KAhttps://www.fancydress-factory.co.uk/

Background Current Findings CUHK Studies Messages 

https://www.amazon.com/Xcoser-Mystique-Costume-Halloween-Cosplay/dp/B01GO842KA
https://www.fancydress-factory.co.uk/


Definition of CG
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• A piece of garment that applies mechanical pressure to 
the body surface hence compressing and stabilizing the 
underlying tissues;

• Available in various designs :
• Lower-body from the ankle up to the waist;

• Upper-body and;

• Cover the limbs, fully or partially e.g. sleeves and stockings. 
(MacRae et al., 2011) 

https://www.2xu.com.hk/

https://www.2xu.com.hk/


Sports Compression Garment (CG) 
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• Popular among competitive and recreational athletes;

• Compression Wear and Shapewear Market is expected to reach 
US$5,576 million by 2022;

Allied Market Research, 2016 
(https://www.alliedmarketresearch.com/compression-wear-shapewear-market) 

https://www.chinadailyhk.com/articles/161/184/184/155038
8375573.html

https://www.runtothefinish.com/running-in-compression-pants/

https://www.alliedmarketresearch.com/compression-wear-shapewear-market
https://www.chinadailyhk.com/articles/161/184/184/1550388375573.html
https://www.runtothefinish.com/running-in-compression-pants/


History of CG application 
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• Clinical Application:

Clinical conditions Suggested benefits 

• Deep vein thrombosis
• Chronic-venous insufficiency
• Wound recovery 

Cross-sectional area of the vein
Blood pooling at limbs
Venous blood flow

(Agu et al., 1999; O'Meara et al., 2012; Partsch, 2014) 

Burn scar management Treatment of Deep vein thrombosis patient  
(https://www.healthpartners.com/hospitals/regions/specialties/burn-center/scar-management/) 
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Clinical application of CG
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Clinical application of CG
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No compression Compression

Prone

Standing
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Clinical application of CG
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Any benefits of wearing CG in 
healthy individuals?!

9

Background Current Findings CUHK Studies Messages 



Current findings on CG in sports
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Claimed benefits of CG in sports 
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- 30 male participants RCT into different group
- Compression tights (15 mmHg)
- Stockings (15 mmHg)
- CON (<5 mmHg at calf and thigh)
- 120 mins running uphill @55% VO2max

- 60 and 180 mins after run (Mb: Myoglobin)
- Rest with normal garment



Claimed benefits of CG in sports 
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- 8 male participants
- High tights (thigh: 26.8 mmHg, calf: 29.2 mmHg)
- Med tights (thigh: 16.1 mmHg, calf: 17.9 mmHg)
- Low tights (thigh: 4.4 mmHg, calf: 3.0 mmHg)
- 120 mins running uphill @60% VO2max

- Jump performance after run 
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Claimed benefits of CG in sports 
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- 13 participants (M: 5)
- Neurologically intact participants 
- Custom-made, non-medical-grade compression 

sleeve, silicone at the proximal and distal ends
- 10 and 20 mmHg across forearm and upper arm
- Afferent Transmission during a static Task and 

movement
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Claimed benefits of CG in sports 
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- 22 athletic participants (M: 12, F: 10)
- Power fatigue: 10*10 max. effort jumps
- Strength fatigue: 4*supine Cybex leg press @ 10 RM 
- Endurance fatigue: 30 mins run @ 70%  VO2max

- 3*50 isokinetic knee flexion and extension 
- Lower body CG: waist to just above knee (without 

mmHg)
- Test: 10 CMJ (arms at waist)
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Claimed benefits of CG in sports 
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- 15 healthy, active participants (M: 7)
- Ankle CG: below knee to over ankle
- WU: Bicycling 5 min at 10 rpm, 1kP and 20 calf 

raise & 30 hops
- Test: ankle half-relaxation time
- Continuous drop jump @ 50cm 
- MVC force
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Claimed benefits of CG in sports 
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- 20 healthy women (non-strength trained)
- Compression sleeves for 5 days
- Worn immediately after exercise
- Non-compression group
- Upper arm circumference 
- Creatine Kinase (CK)
- Subjective soreness perception
- Test: 2*sets (50 arm curl), 60°/s

Background Current Findings CUHK Studies Messages 
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Claimed benefits of CG in sports 

- 20 outfield players (5 km run time ~19:29)
- Compression stockings (20-30 mmHg)
- CON garment (regular socks) 
- 2 matches with match loads
- Running distance of the matches
- Perceived muscle soreness

Background Current Findings CUHK Studies Messages 
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Claimed benefits of CG in sports 

- 11 healthy young male 
- Compression tights (thigh: 8 mmHg /calf: 15 mmHg)
- CON (non-compression shorts)
- 4.5 min WU run @ 6, 8, 10 kph, then 30 min at 12 kph
- MRI T2 imaging at pre- & post-run

Background Current Findings CUHK Studies Messages 



Claimed benefits of CG in sports 
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- 23*elite male rugby player 
- Competition rugby
- Lower-body compression garment (~12 hrs) 
- Passive recovery (9 mins bench sitting, etc.)
- Active recovery (7 mins spinning)
- Contrast water therapy 3*(1 mins 8-10 0C + 2 

mins 40-22 0C)
- CK transdermal (36, 84 hrs)
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Claimed benefits of CG in sports 

- 12 male runner (5 km run time ~19:29)
- Compression socks (calf: ~37 mmHg, upper 

ankle: ~31 mmHg, lower ankle: ~23 mmHg)
- Test: Run WU, (5K TT, 60 mins recovery) 

with/without CG, then 5K TT again
- TT performance 

Background Current Findings CUHK Studies Messages 



Sport CG enhance sport 
performance and recovery!! 
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Other recent study of CG in sports
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- 12 competitive runners (M: 9)
- 4*10km running time trial
- CMJ (pre & post run)
- Knee length GCS: 
- Low (12-15 mmHg)
- Medium (18-21 mmHg)
- High (23-32 mmHg)
- CON (0 mmHg)
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Other recent study of CG in sports
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- 34 recreational runners (M: 17)
- Marathon race
- Performance time & pace of marathon
- Pre- and post-CK, CMJ, CK, serum myoglobin 
- Compression stockings (foot to below-knee: 25-

20 mmHg)
- Conventional socks
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Other recent study of CG in sports
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- 12 recreational runners (M: 17)
- 30*30m repeated sprints with 1 min rest
- Compression tights (silicon strips): Rectus femoris: 

19.0 mmHg/Gastrocnemus medialis: 21.7 
- Physiological monitoring, haemoglobin and RPE 

measurements
- Speed camera and record on muscle activation
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Other recent study of CG in sports
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- 36 experienced triathlete
- 19*CG group & 17*CON group
- Half ironman triathlon 
- Compression stockings or regular socks
- Performance time, CMJ, CK, blood myoglobin, RPE 

muscle soreness
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Other recent study of CG in sports
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- 12 highly trained cyclists (VO2peak 66.6 ± 3.4 
mL · kg-1 · min-1)

- 15mins (70% VO2), then 15mins TT
- Lower-body compression tights during cycling
- Above knee cycling shorts (CON)
- Blood lactate, calf girth, thigh girth, perceived 

soreness
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Other recent study of CG in sports
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- 14 male participants
- 3 laps on moderately flat terrain (MFT)
- 2 laps technical and hilly terrain (THT)
- Calf compression sleeves (23±2 mmHg)
- CON (full tights: <4 mmHg)
- Speed, distance, HR, skin temp. delay onset 

of muscle soreness (VAS) 
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Other recent study of CG in sports

28

- 14 male recreationally trained cyclist
- 60min (65% VO2) followed by 6km TT
- Whole-body CG: 11-15 mmHg, over-sized CG: 

8-13 mmHg, gym-shorts (CON)
- Exercise cardiac output (CO), Stroke volume 

(SV), Heart rate (HR)
- Covered skin temp. and core temp.
- TT performance
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Other recent study of CG in sports
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- 20 recreational runner (M: 13)
- GCS (ankle:24 mmHg and Knee: 

21 mmHg; manufacturer 
information)

- 3 weeks of training with GCS 
or placebo garment 
(Randomly assigned)

- 5 mins max effort run
- Ventilation per min
- Heart rate (HR)
- VO2 per kg
- VCO2 per kg
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Other recent study of CG in sports
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- 15 well-trained cyclists (Maximal power 
output 339 ± 39 W)

- Loose fitting shorts
- Low compression tights 
- Med compression stockings 
- 3*intervention trials: (30, 50, 70, 85% PPO 

Loading, 5-min recovery, then 4km TT)
- Stroop test at each stage
- MAP, cerebral blood flow, lactate, etc. 
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Other recent study of CG in sports

31

- 15 well-trained athlete (VO2max 63.7±4.9 
mL · kg-1 · min-1) 

- Compression socks
- Compression tights
- Whole-body compression
- No exerted pressure provided
- 15 mins running at ~70% VO2max, then run 

to volitional exhaustion (fixed velocity)
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The effectiveness of CG in sports 
application?!
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Claimed benefits
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Cons (did not) 

• Improve performance time 
• Improve running pace 
• Prevent exercise-induced muscle damage

• Improve blood biomarkers e.g. CK, lactate, blood 
myoglobinduring exercise 

• Improve cycling performance 

• Have training effects on cardiorespiratory parameters 

• Affect middle cerebral blood flow

• Improve endurance performance 

Pros (did)

• Reduce perceived muscle soreness;
• Enhance neurotransmission;
• Attenuate muscle oscillation;
• Improve joint awareness;
• Mitigate swelling;
• Enhance subsequent exercise performance;

• Improve sub-maximal oxygen usage;

• Alter local blood flow/metabolite clearance;

• Attenuate exercise-induced muscle damage blood 
biomarkers.

(Kraemer et al., 2001)

(Brophy-Williams et al., 2019; Gimenes et al., 2019)

(Kraemer et al., 1998)

(Šambaher et al., 2016)

(Bringard et al, 2006; Dascombe et al., 2011)

(Gill et al., 2006)

(Miyamoto & Kawakami, 2014)

(Barss et al., 2018)

(Mizuno et al., 2017) (Ali et al., 2011)

(Arcecs et al., 2015)

(Arcecs et al., 2015)

(Arcecs et al., 2015; Born et al., 2014; Del 
Coso et al., 2014; Kerherve et al., 2017)

(Driller et al., 2013; MacRae et al., 2012; Smale et al., 2018 )

(Priego et al., 2015)

(Smale et al., 2018)

(Sperlich et al., 2010)
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Systematic review and meta-
analysis 
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Recent published studies   
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Review and Meta-Analysis on sports CG
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• Relatively few ergogenic effects;

• Small effects on improving short duration sprints (10-60 m), vertical-
jump height;

• Large positive effects on post-exercise leg soreness, strength recovery 
and attenuate the concentration of Creatine Kinase.

• No apparent relation between the effects of CG...….and the pressures 
applied;

(Hill et al., 2014; MacRae et al., 2011)

(Born et al., 2013; Brown et al., 2017; Engel et al., 2016)

(da Silva et al. 2018 )

(Beliard et al., 2015)
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Factors affecting effectiveness of 
CG
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Consumer Council report (15/05/2019) 

38

• 消委會測試壓力襪：部分有反效果、阻血液上流

• https://www.youtube.com/watch?v=rVsN-Sh_piM
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https://www.youtube.com/watch?v=rVsN-Sh_piM


Compression pressure from CG
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- 50 healthy individuals (M: 24)
- Fitted with CG according to manufacturer’s 

guidelines
- Exerted COMP was measured in standing then 

compared to ideal COMP

Background Current Findings CUHK Studies Messages 

COMP: compression pressure



Compression pressure from CG
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- 12 national-level male boxers
- Fitted with sport CGs according to 

manufacturer’s guidelines
- Tights and leggings
- Oversized, recommended size, undersized
- Standing, sitting, supine posture
- Across 6 landmarks
- Measured interface pressure with pressure 

monitor

Background Current Findings CUHK Studies Messages 



Compression pressure (COMP) 
measurement
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PicoPress® (MICROLAB ELETTRONICA S.a.s. di Bergamo Giorgio & C.) 
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Compression Level Chart
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Range  EU standard UK standard US standard

Extra mild 
(<14 mmHg)

Mild  
(14-17 mmHg)

UK Class 1
(14-17 mmHg)

Moderate 
(18-24 mmHg)

EU Class 1
(18-21 mmHg)

UK Class 2
(18-24 mmHg)

US Class 1
(15-20 mmHg)

Strong  
(25-35 mmHg)

EU Class 2
(23-32 mmHg)

UK Class 3
(25-35 mmHg)

US Class 2
(20-30 mmHg)

Very strong
(>35 mmHg)

EU Class 3
(34-46 mmHg)

US Class 3
(30-40 mmHg)

(O'Meara et al, 2012)
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Research gap of CG?!
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Research gap of CG in healthy individuals 
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Existing evidences of wearing sports CG

• Inconsistency in results due to discrepancies in pressure applied, type of CG, sex, etc., 
between studies; 

• Limited data on morphological changes (vessels and muscles) of the human leg with CG 
application; 

• Conflicting findings on local and systemic hemodynamic responses i.e. CO, HR, SV, MAP, 
SVR;

• A lack of study monitoring hemodynamic responses during recovery.
(Avril et al., 2010; Bringard et al., 2006)

(Brophy-Williams et al., 2015; Hill et al., 2015)

(Lee et al. 2018; MacRae et al., 2012; Wang et al., 2012; Wang et al., 2013)

(Ibegbuna et al., 2003; Platts et al., 2009; Stenger et al., 2010; 
Stenger et al., 2013; Stenger et al., 2014; Watanuki et al. 1994;)

CG: sport compression garment; CO: cardiac output; HR: heart rate; SV: stroke 
volume; MAP: mean arterial pressure; SVR: systemic vascular resistance.



Research gap of CG in healthy individuals 
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Wearing of sports CG

• Efficacy of CG wearing in hemodynamic responses during exercise and recovery;

• Leg tissue (muscles and SAT) responses to compression pressures;

• Applied pressure and the associated hemodynamic responses;

• Practical recommendation for CG wearing in exercise and recovery.

(Lee et al., 2018; MacRae et al., 2011; MacRae et al., 2012)

(Lee et al., 2018; Wang et al., 2012; Wang et al., 2013)

(Ali et al., 2010; Avril et al., 2010; Del Coso et al., 2014)

(Chan et al., 2016; O'Meara et al., 2012; Rohan et al., 2013)

CG: sport compression garment; SAT: subcutaneous adipose tissue.



CG researches of the CUHK
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Sports CG and Hemodynamic Responses
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- 33 healthy college student (M: 18)
- Without history of unexplained syncope
- Sports compression tights (CT: 7.2 - 18.6 mmHg)
- Loose-fitting track pants (CON: <2 mmHg)
- Monitoring of cardiac output (CO), stroke volume 

(SV), heart rate (HR), systemic vascular resistance 
(SVR) and mean arterial pressure (MAP) with USCOM

- At supine and an head up tilt test (HUT) 

Background Current Findings CUHK Studies Messages 

USCOM: ultrasound cardiac output monitor



In physically active and healthy population, wearing sports CG
according to manufacturer guidelines could have:
• Relatively few ergogenic effects;

• Small effects on improving short duration sprints (10-60 m), vertical-jump height;

• Large positive effects on post-exercise leg soreness, strength recovery and 
attenuate the concentration of Creatine Kinase;

• No detrimental effects on exercise performance. 

Take home message

49
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(Hill et al., 2014; MacRae et al., 2011)

(Born et al., 2013; Brown et al., 2017; Engel et al., 2016)

(da Silva et al. 2018 )

(MacRae et al., 2011)
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