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Abstract

Runners of all skill levels are affected by stiffness and tenderness from delayed
onset muscle soreness (DOMS) when recovering from intense physical activity. To
combat this, different treatments have been explored, including intermittent pneumatic
compression (IPC). IPC promotes recovery by increasing blood flow within muscles.
Pain-pressure threshold (PPT) is one way to measure the amount of muscle soreness
athletes experience. When muscles are better recovered, then PPT increases. In this
study, we examine the efficacy of novel IPC calf sleeves that are smaller and more
portable than standard IPC recovery boots. We hypothesize that the novel IPC sleeves
will promote significant increases in pain-pressure threshold of individuals who
experienced the intervention. We randomized participants into two groups of
individuals that would either use the novel calf IPC sleeves or go through passive
recovery after running to exhaustion. Pain-pressure threshold measurements were
taken immediately before, immediately after running, immediately after the
intervention, and 48 hours following the intervention. There was no statistically
significant difference between the intervention and control group when considering the
effectiveness of the IPC sleeves, according to a linear mixed model that assessed the
PPT values over four time points. These findings suggest that pneumatic compression
did not improve tolerance for pressure at the calf compared to those that did not use the
device.

Delayed onset muscle soreness (DOMS) affects both novice and elite athletes
when recovering from intense physical activity.1 DOMS usually present as stiffness or
tenderness in skeletal muscle mass, with research highlighting subjective muscle
soreness intensity peaking 24-48 hours post-exercise.1,2,3 This soreness can be from
mechanical damage, inflammation, and free radical proliferation.4,5 To combat this,
different treatments have been explored, including stretching, massage, rest, NSAIDs,
cryotherapy, ice baths, and compression.4

Compression creates an external pressure gradient that increases is the rate blood
flows back to the heart, which increases recovery.6,7,8 Devices that utilize intermittent
pneumatic compression (IPC) have been used to prevent deep vein thrombosis and
decrease edema.9,10,11 Compressive stockings have been shown to increase range of
motion, decrease soreness, and decrease swelling.6,11,12,13

More recently, athletes have turned to IPC in the form of pneumatic compression
boots to accelerate muscle recovery.9,14,15 These compressive devices have helped the
physical effects of muscle breakdown related to exercise: muscle soreness,
inflammation, and a limited range of motion.2,13,16 Many devices are high profile and
include toe-to-hip boots. Much research has been done on compressive sleeves and full-
length leg intermittent pneumatic compression boots that go from toes to hips.10,14 A
lower profile sleeve design may still facilitate muscle recovery while making a more
portable therapy option for athletes, especially recreational runners. To our knowledge,
no research has been done on this novel intermittent pneumatic compression device
which only targets the calf area.

Methodology

Research Design: This study was a randomized control
trial, Belmont IRB approved.
Participants: 14 local recreational runners between the
ages of 22 and 66 were recruited.
Data Collection Tools: To measure pain-pressure
threshold, the Wagner PAIN TESTTM FPX 25 & 100
pressure algometers were used.
Data Analysis: A linear mixed model was conducted to
assess pain-pressure threshold values over four time points
(0-48 hours) for recreational runners that ran to a point of
exhaustion on with a treadmill protocol. Quantitative data
was analyzed using SPSS Statistics Software, Version 28.
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Discussion
● In this study, the novel IPC sleeves did not help increase the runners’ recovery
because their PPTs did not significantly increase after the intervention.

● This could be because of the intensity of the compression, the intensity of the running
workout, or small nuances with measuring location.

● This supports literature that suggests few changes with quantitative data from
compression; research has found that compression helps more with subjective
feelings about soreness than with numerical data collection tools.2,16

Implications
● The novel intermittent pneumatic compression sleeves could be used in everyday
cases of chronic stiffness, soreness, and pain.

● Older populations with circulatory issues may benefit from the compression.
● Pregnant women could benefit from IPC as a remedy for swollen legs and feet.
● Future studies may also standardize the intensity of the IPC device to be on the
higher end of the spectrum because it is possible that the participants did not use a
therapeutic dose pneumatic compression.

The data support the null hypothesis that the novel IPC calf sleeves do not affect
sensitivity to pain.
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