
The Efficacy of an Intermittent Pneumatic Compression Prototype on 
Volumetric Displacement in Recreational Runners 

Karly Kammann; Akanee Angel; Dr. Ryan McConnell, PT, DPT, DSc, OCS, FAAOMPT; Dr. Tyler Miller, PT, DPT, 
OCS, FAAOMPT; Dr. Chris Wolfe, PT, DPT, CERT MDT, OCS

School of Physical Therapy, Belmont University 
 

Methodology 

Discussion and Implications

Results- Delayed onset muscle soreness (DOMS) is very common among athletes. This can include the 
recreational and/or competitive athlete.1 

- Different recovery methods such as warm and cold applications, massage, electrical stimulation, 
immersion, and compression have been compared, but there is limited evidence to suggest the most 
effective technique.5-7

- Blood flow is essential for recovery because it replenishes the muscles with oxygenation blood as 
well as aids waste management within the body. Better fluid exchange leads to the potential for 
quicker recovery and less soreness.8

- IPC devices push the fluid to the lymph nodes in the groin allowing it to reach the heart quicker so it 
can go through fluid exchange.8

- Until now, researchers have studied the effects of IPC devices that fully cover the leg- from foot to 
hip.11-13 

Literature Review

- Results support my hypothesis, in that, the IPC device did not sufficiently change leg volume; 
as measured by water displacement.

- Results differ from a previous study that demonstrated that an IPC device was effective in 
reducing limb volume with patients diagnosed with lymphedema.18 These participants were 
healthy recreational runners which may account for the observed differences in results. 

- The treadmill protocol may not have pushed the participants enough to have a change in calf 
volume. 

- The sex demographics were equal in both the control and intervention groups, however, other 
demographic data was not available to interpret and may contribute to the outcomes. 

- Our average age differed between the groups by 2 years. Lymph nodes are 
affected by age, therefore, it may be important to examine this novel device
on many different age groups.19

- This is the first trial evaluating this novel device and future research 
comparing it to other devices and/or a placebo is necessary. 
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Results Continued
Research Design: Single blinded, randomized control trial. 
Participants: 14 recreational runners (7 male; 7 female) 21 years or older were recruited from the 
community. 
Data Collection Tools: Qualtrics interest survey, demographic survey, ParQ health screening, hyper-ice 
IPC prototype, and a volumetric.
Data Analysis:  Using SPSS, a linear mixed model was used to analyze within group (pre-and- post 
test and T1, T2, T3 and T4) differences for each group. A linear mixed model was also used to analyze 
between-group differences (intervention group vs control group). 

Methodology Continued
        Delayed onset muscle soreness (DOMS) is a common side effect many recreational and 
competitive athletes experience when training.1  The mechanism of DOMS is not fully understood; 
however, high intensity exercise, long durations of activity along with new and unpracticed 
movement patterns are known to induce DOMS.1,2 
         During exercise, lower extremities are known to have an increased volumetric change which 
includes the accumulation of blood, lactic acid, and lymphatic fluid. 4,15,16 Intermittent pneumatic 
compression (IPC) devices are theorized to mimic the pumping of leg muscles and direct the 
lymphatic fluid towards the lymph nodes.17 This allows the lymphatic fluid to be re-absorbed more 
efficiently. The purpose of this study was to determine if the IPC prototype significantly changes 
the volume of the legs.
         Many IPC devices cover the entire leg. This prototype is a smaller, more portable device that 
only covers the calf. I hypothesize that the lower profile device will have no significant difference 
on the reabsorption rate in the lower extremity calf region as compared to the control group (no 
intervention). The device may not be effective enough to help the lymphatic fluid reach the 
inguinal lymph nodes which are one of the major lymphatic groups responsible for drainage of the 
inferior limbs.14

        A single-blinded randomized control trial targeting recreational runners was used. No 
significant differences were seen between or within groups in volumetric displacement 
measurements at any time point. 

Figure 2: Volumetric Figure 3: IPC prototype Figure 4: Graduated 
Cylinder

Figure 1: First Visit flowchart

Limitations
- We could not monitor activity and/or recovery in between the first visit and second visit. 

Outside recovery rituals may have altered or biased the observed results. 
- We allowed participant variability for the level of compression and the level of compression 

provided may be important to create significant changes. 

Figure 5: Left Leg Between Group Comparison 

Figure 6: Right Leg Between Group Comparison 

Figure 10: Intervention 
Gender Demographics 

Average Age: 36

Figure 9: Control 
Gender Demographics 

Average Age: 38
Figure 7: Right  Leg Within Group Comparison 

Figure 8: Left  Leg Within Group Comparison 


