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Vibe-RATE: The Effects of Whole Body Vibration on Perceived Pain Related to Muscle Soreness 

 

Abstract 

Context: Numerous techniques have been proposed for enhanced recovery and decreased 

perception of pain after exercise. Whole-body vibration (WBV) may be a viable method to 

ameliorate post workout delayed onset muscle soreness (DOMS). However, the evidence to 

support WBV as a successful therapy is lacking. Objective: To study the effect of WBV on pain 

perception and amelioration of DOMS after an intense lower body workout regimen. 

Participants: 24 healthy, untrained volunteers aged 18 to 26, randomized to WBV group and 

control group. Intervention:   Participants performed a workout regimen of six lower body 

exercises every other day for three weeks. WBV group was exposed to 5 minutes of vibration 

after each workout. Visual analog scale (VAS) and numeric rating scale (NRS) used to measure 

changes in perceived pain. Timed descent of a flight of stairs used to measure the effect of pain 

on performance. Perceived pain and timed descent were recorded on all workout days. Results: 

Independent samples t-test found no significant differences in perceived pain between groups. 

However, timed descent approached significance (p=0.076, p=0.088) on workout days 4 and 5. 

Conclusions: Administering WBV therapy post-exercise may decrease perceived pain related to 

DOMS and provide functional improvement via neuromuscular enhancement. 

 

Introduction 

Whole Body Vibration (WBV) is a technique which emerged in Russia in the 1960’s and 

has been developing ever since. It was first proposed to increase bone density, but also has 

multiple other effects on the body. Vibration therapy is popular in Europe and used especially 

by Olympic-trained athletes. Different types of vibration exposure include seated, standing, or 

vibration tables that subjects lie on. Vibrations are applied through a platform that oscillates in 

a sinusoidal fashion, plates that move straight up and down known as vertical plates, or 

elliptical plates which have more horizontal and less vertical movement. The frequency and 

duration of the applied vibration may affect the specific physiological response. Frequencies of 

vibration platforms can range from 0.5-100Hz. Some platforms can reach up to 17G forces, or 



seventeen times the force of gravity, depending on their horizontal displacement and 

frequency. Acceleration of vibration machines range from 3-17Gs with quantity of acceleration 

dependent on the amplitude and frequency.  

 In recent studies, WBV has been shown to elicit neuromuscular, hormonal and 

metabolic effects. Studies have also shown that WBV increases neuromuscular efficiency which 

is evident by decreased electromyogram activity for similar tasks when compared to no 

vibration (Bosco, 1999). Furthermore, the vibration treatment was shown to increase plasma 

concentrations of two anabolic hormones, testosterone and growth hormone (Bosco, 1999). 

The increase in concentrations of these muscle building hormones might be indicative of 

increased muscle repair capacity after exercise. WBV has also been shown to increase blood 

circulation in muscle due to vasodilation of the capillaries (Kerschan-Schindl, 2001). This 

vibration-induced vessel widening allows for more nutrients and oxygen to enter the tissue and 

metabolites to exit the tissue, which may help recovery time after strenuous exercise.  

 Although uses for WBV treatment range from osteoporosis prevention to 

explosive strength training, there is relatively little research done on the effect WBV has on the 

perception and reduction of pain, as in the case of delayed onset muscle soreness (DOMS). 

DOMS is a type of type of soreness that usually results from eccentric muscle contractions in 

which there is disruption of normal alignment of skeletal muscle resulting in damage to the 

structure of the sarcomere. Creatine kinase is released as a result of this damage which leads to 

declining contractile force. Subsequent inflammation transpires leading to the production of 

prostaglandin E2 the lipid compound responsible for the dull aching pain and increased 

sensitivity of muscle connective tissue associated with DOMS (Aminian-Far, 2011). Some 

physiological mechanisms that WBV has on the muscle and circulatory system might help to 

explain why WBV could be used for treatment and prevention of DOMS. 

Thus far, studies have shown that patients in disease states benefit from WBV as it 

decreases their perceptions of pain. Vibration-induced pain relief can best be described by the 

gate-control theory (Rittweger, 2010). This theory states that the spinal cord either blocks pain 

signals or lets them through to the brain depending on the fibers carrying the signals. The 

“gate” lets small nerve fibers carry pain through, while blocking larger nerve fibers. Therefore, if 



vibration induces the recruitment of larger nerve fibers it could potentially lead to less 

perceived pain. Other theories including supra-spinal mechanisms have been determined to 

possibly improve range of motion and reduce pain severity.  

There are still unknowns about the specific pathway in which DOMS affects the body, 

and how vibration therapy may alter this pathway. Additionally, pain is hard to quantitatively 

measure and is very subjective, making it hard to generalize results to certain populations. Thus 

far, results from most WBV studies have been equivocal. Furthermore, the majority of studies 

focused specifically on strength gain rather than pain perception related to DOMS.  

In this study, measures of pain include a Visual Analog Scale (VAS), and a Numeric Rating 

Scale (NRS). These scales are the most commonly used for identifying pain, and can also be 

statistically analyzed. In particular the VAS, a 33% decrease in pain is a reasonable standard for 

a treatment to be considered meaningful pain relief (Selkar, 2009). The NRS will be used in this 

study as an alternate to the VAS and to compare and determine if there are any differences in 

pain reported in either scale. The timed stair descent will also be used to look at how soreness 

affects one’s ability to complete the task. Especially after an eccentric-intense workout regimen, 

since descending stairs includes eccentric work, this task should help identify the pain 

experienced. This experiment is designed to specifically measure pain in untrained participants 

who will likely show the greatest measurable change in their perceived pain and determine 

whether WBV reduces perceived pain related to DOMS. 

 

Methods 

Subjects 

 A total of 24 undergraduate students (12 males and 12 females) aged 18 to 26 years at 

the University of Arizona volunteered for this study. Inclusion into the study required that the 

participants were untrained, meaning that they have not performed strenuous workouts 

involving heavy weight lifting more than once a week in the six months prior to enrolling in the 

study. Any physical activity (including aerobic activity) subjects had been performing prior to 

enrolling in the study was discontinued for the duration of the study. Exclusion criteria included 

any recent surgeries or existing medical conditions that would prevent them from performing a 



strength training regimen. Informed consent was obtained from all subjects before beginning 

the study and subjects were informed that they could withdraw at any time. The study was 

approved by the University of Arizona institutional review board. 

Anthropometry 

Anthropological data collected from each subject included height and weight at baseline 

and at the end of the workout regimen. Height was measured twice to the nearest millimeter 

using a standard height board (Shorr Height Measuring Board, Olney, MD, USA), weight was 

measured to the nearest tenth of a kilogram using a certified calibrated scale (Seca, Model 881, 

Hamburg, Germany). The average of each measurement was used in analysis. 

Experimental Design 

Participants were randomized into two groups: intervention (vibration) group and 

control group. The intervention group experienced whole body vibration (WBV) for five minutes 

post workout. The vibration platform used (MedVibe NitroFit Deluxe 2000, Scottsdale, AZ, USA) 

was set as power 17, which equates to a frequency of 20Hz. The students in the intervention 

group were asked to stand on the platform feet shoulder-width apart with their shoes off and 

knees slightly bent. Those in the control group simply performed the workout.  

The exercise regimen targets the lower body and focuses on eccentric contractions (see 

Table 1), which has been found to elicit the most DOMS. The strategy behind the regimen 

includes maximum weight bearing in a low number of repetitions. The exercises included in the 

workout are as follows: leg press, leg curl, lunges, box jumps, and wall sits. Weights can be used 

for each exercise except box jump. For the leg press, 30% of the participant’s body weight was 

used at the beginning of the study adding weight as needed to reach maximum effort in 8 

repetitions. Weight for the lunges and leg curls began low and increased per set until maximum 

weight for 8 repetitions was achieved. The wall sit was held for 45 seconds and performed 3 

times. The box jumps were performed with body weight only. The workout typically lasts 

around thirty minutes and will be performed every other day for three weeks. 

Measures of Pain 

 Measurement of pain was performed before the first workout began as a baseline 

measure of pain (should be low), and then at the beginning of each subsequent workout before 



starting the exercise regimen. The intention here was the measure any pain felt within the last 

48 hours (between the last workout and that current visit) and to determine overall change in 

pain.  

The measurement of pain was performed using two validated pain scales: the numeric 

rating scale (NRS) and the visual analog scale (VAS). The NRS required participants to circle a 

number between zero and ten to report their pain with no pain recorded as a zero and worst 

imaginable pain is recorded as a ten. The VAS required the participant to make a vertical mark 

on a ten centimeter horizontal line to record their pain. The VAS is effective because it is non-

discrete and therefore has a wider range of metrical characteristics. It is used to elicit a 

psychometric response that is more helpful in determining pain which cannot be directly 

measured.  

An additional test was devised to provide a more objective measurement of the 

subject’s pain status. Participants were timed while walking down one flight of stairs at a 

normal pace. They were asked to fill out both a VAS and NRS after walking down the stairs and 

report only the pain or soreness associated with that task. These two scales were administered 

separately to prevent confusion or misunderstanding between the two different measures. 

Through the use of numeric and visual systems, the goal is to get an accurate portrayal 

of soreness in order to measure if WBV ameliorates pain felt after workouts. Therefore, if there 

is a significant difference in the amount of pain reported by the vibe group compared to the 

control group, WBV may be an effective therapy to lessening post-workout soreness. 

Statistical Analysis 

 Mean and standard deviations for the descriptive characteristics for the WBV and CG 

were calculated. An independent t-test was performed to compare pain rating values between 

the WBV and CG. P-values at or below 0.05 were considered significant. SPSS Version 20 was 

used to perform all statistical analysis (IBM SPSS Statistics for Windows, Version 20.0. Armonk, 

NY: IBM Corp.).     

 

 

 



Results 

 The control group and intervention group each had 12 people. Within the control group, 

there were 8 males and 4 females. The intervention group contained 8 females and 4 males. 

Control and intervention groups were of similar mean age. See Table 2 for descriptive statistics. 

SPSS Version 20 was used to analyze the data collected. A standard t-test was performed to 

interpret results.  

The NRS for measuring overall muscle soreness showed no significant difference 

between WBV and CG (t=    –1.09 to 1.25; p= 0.23 to 0.93). VAS also showed no significant 

differences for overall muscle soreness (t= –1.36 to 1.16; p=0.19 to 0.89). NRS for the stairs 

showed no significant results (t= –1.29 to 0.91; p= 0.41 to 0.91). VAS for pain felt from stair 

descent also lacked significance (t= –1.05 to 0.68; p= 0.14 to 0.96). On the stair exercise, results 

were found that approach significance as the control group had a greater descent time than the 

WBV group on Day 4 and Day 5 (see Table 3 & Table 4).  

 

Discussion 

The primary aim of this study was to determine whether pain amelioration would occur 

more quickly when subjects experienced WBV after each workout. In attempt to measure this, 

DOMS was induced through the implementation of a high intensity minimal repetition workout 

regimen which targeted the lower body. Untrained subjects were used to elicit the most 

possible soreness especially since none of the subjects were accustomed to weight training. 

Eccentric contractions were the main focus as they inflict DOMS felt after a workout. Primarily 

eccentric contractions involving the legs were also used to affect the ability of participants to 

perform the stair descent test.  

Our approach was based on a study performed on athletes that determined that DOMS 

could be induced by performing eccentric exercise. Sohan et. al. studied the effect of focused 

lower body eccentric leg exercises on male long-distance runners and found that although the 

subjects were well-trained they still got sore. Furthermore, studies have shown that DOMS can 

be induced by performing unfamiliar exercises which results in increased release of creatine 

kinase and prostaglandin E2 which will happen regardless of fitness level, and is part of the 



body’s response to unaccustomed activities. The main symptoms associated with DOMS include 

edema, pain, limitation of range of motion, and decreased force output (Selkar, 2009). Thus, 

since our subjects were untrained, the impact of a lower body exercise regimen that focuses on 

eccentric contractions should provide a scenario in which DOMS would not only be elicited but 

the resulting perceived pain would be quite high. The results of the VAS and NRS pain scales 

support this notion (data not shown). 

An interesting finding in our study was the difference in timed descent of stairs between 

control and intervention groups on days 4 and 5. This difference approached significance 

(p=0.076 on Day 4 and p=0.088 on Day 5) with the WBV group performing the descent faster 

than the control group. The CG on average took nearly one second longer to walk down the 

stairs on these days (Table 4). One possible reason for this could be that WBV contributed to 

less perceived soreness thereby improving the subject’s ability to walk down a flight of stairs. 

This finding elucidates the need for further research on pain perception and how WBV may 

positively affect pain perception. 

With a further understanding of DOMS and the soreness it creates, other research on 

WBV and its affects must be concluded. In a study on self-reported disease status of elderly 

patients with knee osteoarthritis, it was found that WBV may represent a feasible and effective 

way of improving the functionality and self-perception of disease status (Avelar, 2011). Another 

study in women with fibromyalgia showed that the supplemental vibration therapy in addition 

to exercise is more effective at improving pain and fatigue from baseline (Alentorn-Geli, 2008). 

Both studies showed decreased perception of pain when WBV was used. This information 

pertains solely to cases of osteoarthritis and fibromyalgia patients. Therefore, those already in 

some psychological as well as physical states of pain improved with vibration as they felt less 

pain after the WBV therapy. 

The aforementioned studies are significant because their results indicate that WBV may 

improve lifestyle and lessen pain perception. However, it is difficult to determine the effects 

strictly on DOMS, since many researchers have looked at strength, flexibility, and other 

variables alongside pain when studying WBV therapy effectiveness. There are also multiple 



different groups of interest that have been studied, and so far there is no conclusive data from 

uninjured, healthy young individuals who are also not athletes.  

 The greatest limitation in this study is the small sample size. More participants would 

have increased the likelihood of finding meaningful results. With only 24 participants, the 

results that are significant or approaching significance should be considered with caution. 

Additionally, the pain reports were not fully explained and the workout itself was not run as 

smoothly as it could have been in the beginning of the study. One subject was not instructed to 

complete the baseline stair descent until directly after the first workout, which may also have 

impacted results for that particular subject. 

 Another limitation is highlighted by the fact that both the VAS and NRS measurements 

showed no significant results in terms of important changes in pain perception. Due to the 

subjectivity of pain report, the results may not have been as accurate as possible. Through a 

timed-stair descent the study attempted to have a more empirical and less psychological 

measure of performance due to soreness. Further research is necessary to determine the 

effectiveness of the VAS and NRS in providing a generally applicable scale of pain. 

 Ultimately, the improved performance of the timed descent in the WBV group was an 

intriguing result. If, in fact, WBV improves performance in the face of DOMS, then it should also 

be studied in more depth to determine its potential positive effect on pain perception. If WBV 

can successfully distribute the high-stress damage associated with eccentric exercise over 

multiple motor units, less pain would be expected as more active fibers could be recruited 

assuming that WBV would mechanically engage more muscle units than one would typically 

activate during exercise without vibration therapy. In conclusion, whole body vibration could 

benefit not only untrained subjects experiencing DOMS, but possibly also ameliorate pain in 

athletes, the elderly, and in patients with chronic disease or those with chronic pain.  

 
 
 
 
 
 
 
 



Appendix 
 
Table 1: Workout Regimen 

Exercise Description Sets/Repetitions 

Seated Leg Press Subject seated, extending of a weighted platform 
from a simulated squat position to full extension of 
the leg. Targets the quadriceps and hamstrings 
concentrically and eccentrically. 

3/8 

Leg Curls Seated leg curl, flexing the knee to 90° and slowly 
raising back to 180°. Concentrically and 
eccentrically targets hamstrings. 

3/8 

Lunges Lunge by stepping forward and lowering the body 
until both knees are at approximately 90°. Then 
rise back to a standing position, done with or 
without weights. Targets quadriceps and 
hamstrings concentrically and eccentrically. 

3/8 

Box Jumps Step off a 24-inch platform and resist momentum 
by landing in a squat position. Hold position for 2-3 
seconds. This eccentrically targets the quadriceps 
and hamstrings. 

3/8 

Wall Sits Lower the body into a seated position with the 
back supported by the wall. Hips and knees should 
be at 90°, hold set for full repetition time or until 
failure. Isotonic target to the quadriceps.  

3/45s 

 
 
Table 2: Characteristics of study groups. 
Control         Mean   SD 

Age 20.8 1.4 

Height 173.6 11.3 

Weight 76.4 23.2 

Intervention         Mean   SD 

Age 20.8 1.9 

Height 165.1 8.0 

Weight 61.7 7.7 

 
 
Table 3: T-test comparing time to descend stairs between WBV and CG. 

 T p 

Day 4 1.86 0.076 

Day 5 1.78 0.088 

 
 



Table 4: Stair descent times of WBV and CG for days 4 and 5. 

Day 4 Mean (sec) Standard Deviation (sec) 

Control 6.4 1.2 

Intervention 5.6 0.9 

Day 5   

Control 6.5 1.2 

Intervention 5.6 1.2 
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