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ABSTRACT
Background: The use of foam rollers to provide tissue massage is a commonly used intervention by rehabilitation 
professionals for their patients and clients. Currently, there is no consensus on the optimal foam rolling treatment 
approach. Of particular interest are the effects of different instructional methods of foam rolling, as individuals ulti-
mately perform these interventions independently outside of formal care. Finding the optimal instructional method 
may help improve the individual’s understanding of the technique, allowing for a safe and effective intervention.

Purpose: The purpose of this study was to compare the effects of video-guided, live instructed, and self-guided foam 
roll interventions on knee flexion Range of Motion (ROM) and pressure pain thresholds. 

Methods: Forty-five healthy adults were recruited and randomly allocated to one of three intervention groups: video-
guided, live-instructed, and self-guided. Each foam roll intervention lasted a total of 2 minutes. Dependent variables 
included knee flexion ROM and pressure pain threshold of the left quadriceps. Statistical analysis included subject 
demographic calculations and appropriate parametric and non-parametric tests to measure changes within and 
between intervention groups. 

Results: Each intervention group showed significant gains in knee flexion ROM (p≤ 0.003) and pressure pain thresh-
olds (p< 0.001). An approximate 5 degree increase of knee flexion and a 150 kPa increase in pressure pain threshold 
was observed at the posttest measure for all groups. There was no significant difference (p=0.25) found between 
intervention groups. 

Conclusion: All three foam roll interventions showed short-term increases in knee flexion ROM and pressure pain 
thresholds. The two instructional methods (video and live instruction) and the self-guided method produced similar 
outcomes and can be used interchangeably. Individuals can benefit from various types of instruction and in cases of 
limited resources video may offer an alternative or adjunct to live instruction or an existing self-guided program. 
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INTRODUCTION
The use of foam rollers to provide tissue massage 
is a commonly used intervention by rehabilitation 
professionals for patients and clients. Foam rollers 
come in several sizes and densities. Commercial 
foam rollers are typically available in two lengths 
36 inch and 18 inch.1,2 The structure of foam rollers 
vary from a mild density foam to a more rigid solid 
plastic cyllinder with a dense foam outer covering. 
Reseachers have shown that higher density foam 
rollers produce more pressure to the target tissues 
and may have a stonger effect on the tissues than 
softer density foam rollers, which could be a poten-
tial benefit.3 However, patient tolerance is a factor 
that must be considered when using higher density 
foam rolls. 

The current research suggests that foam rolling may 
offer short-term benefits for increasing joint range 
of motion (ROM) at the hip, knee, and ankle with-
out affecting muscle performance.1,2 These findings 
further suggest that foam rolling for one to five min-
utes may be beneficial for enhancing joint flexibil-
ity as a pre-exercise warm-up and cool down due to 
identified short-term benefits (≤ 10 minutes).1 After 
intense exercise, decrements in muscle performance 
and delayed onset muscle soreness (DOMS) may be 
attenuated after foam rolling for 10 to 20 minutes.1,2,4 
Continued foam rolling (20 minutes per day) over a 
period of three days may further decrease a patient’s 
pain level and may be beneficial as a post-exercise 
intervention.1 Research has shown that foam rolling 
can increase posttreatment pressure pain thresh-
olds,5 reduce arterial stiffness, and improve vascular 
endothelial function, all which are associated with 
increased flexibility.6 

Due to the popularity of this intervention, foam 
rollers are commonly used in outpatient rehabili-
tation, fitness facilities, and as a home-based inter-
vention. Currently, there is no consensus on the 
optimal foam rolling treatment time, cadence, and 
technique, amount of force, foam roller density, or 
instructional strategy.1,2 Of particular interest are the 
effects of different instructional methods for foam 
rolling. Finding the optimal instructional method 
may help improve the patient’s performance of the 
technique, allowing for a safe and effective inter-
vention. One method to improve patient adherence 
may by to use an Internet based instructional video 
to reinforce the foam roller techniques prescribed 
by the clinician. To date, no studies have compared 
the efficacy of an Internet based instructional video 
to live-instruction for learning the methods to per-
form foam rolling. The purpose of this study was to 
compare the effects of video-guided, live instructed, 
and self-guided foam rolling interventions on knee 
flexion ROM and pressure pain thresholds. 

METHODS
This pretest, posttest randomized controlled trial 
was approved by the university Institutional Review 
Board (IRB# 16-180). 

Subjects 
Forty-five healthy adults (28 males, 17 females) 
(age= 26 ± 6.5 years, height= 1.68± 0.1m; body 
mass=74.1± 17.6; body mass index (BMI)=26.1± 
5.3) were recruited via convenience sampling (e.g. 
flyers). Descriptive demographic information is pro-
vided in Table 1. Volunteers were randomly allocated 
into three groups of 15 subjects: (1) video-guided 

Table 1. Subject demographics.
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intervention, (2) live instructed intervention, and (3) 
self-guided intervention. The self-guided interven-
tion was considered the control group for this inves-
tigation. Exclusion criteria included the presence 
of any musculoskeletal, systemic, or metabolic dis-
ease that would affect lower extremity joint range of 
motion or tolerance to pressure pain threshold test-
ing and the inability to avoid medications that may 
have had an effect on testing (Table 2). 

Instruments 
Two measurement instruments were used in this 
investigation. First, the baseline digital inclinome-
ter (Fabrication Enterprises, White Plains, NY, USA) 
was used to measure passive knee flexion ROM. This 
device has been shown to be valid and reliable for 
measuring lower extremity ROM (Figure 1).7-10 Second, 

the JTECH (Midvale, UT) Tracker Freedom® wireless 
algometer (Figure 2) was used with the accompanying 
Tracker 5® Windows® based software to measure pres-
sure pain threshold. Algometry is a valid and reliable 
tool for measuring pressure pain thresholds.5,11-13

Instructional Video and Foam Roll 
A commercial Internet based video and accompa-
nied foam roller (GRID) were used in this investiga-
tion (Trigger Point Technologies, Austin, TX, USA). 
The short foam rolling instructional video demon-
strated the use of the 18-inch size GRID foam roller 
on the left quadriceps muscle group. The GRID 
foam roll is a rigid solid plastic cyllinder with a 
dense foam outer covering which has been used in 
prior research (Figure 3).14 More details of the video 
instructions are discussed in the procedures section. 

Table 2. Consort fl ow diagram.
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Outcome Measures 
Two outcome measures were used for the pretest and 
posttest measures. For passive knee flexion, subjects 
lay prone on a yoga mat. The examiner grasped the left 
ankle and passively moved the left knee to the end of 
the available flexion ROM to the point where the knee 
could no long be passively moved without providing 
overpressure,15-17a measurement was then taken by 
the examiner. The examiner monitored for any com-
pensatory movement through the lower extremity 
and pelvis. This testing technique was chosen since it 
replicated the same hip position and knee movements 
that occurred during the foam roll interventions and 
has been used in prior research.15-17 For pressure pain 
threshold, the left quadriceps group was tested with 
the subject in the relaxed standing position (two mea-
surements).18 The 1.0-cm2 probe of the algometer was 
placed into the midline of the left quadriceps (rectus 
femoris) midway between the iliac crest and superior 
border of the patella. The graded force was applied at 
a constant rate of 50-60 kilopascals per second (kPa/
sec) until the subject indicated the presence of pain.18 

Pilot Study
Prior to data collection, a two session pilot training 
was conducted to establish intrarater reliability and 
practice testing procedures for all interventions. 
Two examiners were involved with data collection. 
The primary investigator took all the measurements 
while a second investigator participated in the live-
instruction intervention. The primary investigator 
was a licensed physical therapist with over 12 years 
of experience and board certified in orthopedics. 
Ten independent subjects were recruited and tested 
for the pilot portion of the study. The intrarater reli-
ability was calculated using the Intraclass Correla-
tion Coefficient (ICC model 3, k). Good intrarater 
reliability was established for passive knee flexion 
measurements (ICC= 0.95; 95% CI 0.83-0.99) and 
pressure algometry (ICC= 0.94; 95% CI 0.61-0.90). 19 
These coefficients are in accordance with the mini-
mum threshold of ≥ 0.90 for ICC values postulated to 
be acceptable for clinical decision making.19 

Procedures 
All eligible participants were given an IRB approved 
consent form to read and sign before testing. Par-
ticipants then completed a questionnaire to  provide 

Figure 1. Baseline digital inclinometer.

Figure 3. GRID foam roll.

Figure 2. JTECH algometer.
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demographic information. All participants were 
tested by one investigator and were blinded from the 
results and other participants enrolled in the study. 
A second investigator participated in the live-instruc-
tion group procedures but was blinded to the testing 
results. Testing was conducted between the hours 
of 10 A.M. and 2 P.M. and subjects were instructed 
to refrain from any strenuous activity three hours 
prior to testing and from taking any medication that 
would interfere with testing. The intervention was 
performed on the left quadriceps for all groups. All 
subjects underwent pretest measures, followed by 
the instruction and rolling intervention, then imme-
diate posttest measures. The specific procedures for 
each intervention are discussed below.

For the video-guided intervention, subjects followed 
an instructional video that demonstrated the use of 
the foam roll on the left quadriceps muscle group. 
Subjects had their own foam roll and followed the 
video with no feedback from the observing pri-
mary investigator (Figure 4). The instructor in the 
video provided a brief introduction and then dis-
cussed the foam rolling technique. The instructor 
divided the left quadriceps into zone one: top of 
patella to middle of the quadriceps and zone two: 
middle quadriceps to anterior superior iliac spine. 
The model in the video was instructed to get in the 
plank position allowing moderate weight bearing to 
the anterior thigh. Then to position the roller above 
the left patella and roll back and forth in zone one, 
four times at a cadence of one inch per second. The 
model was then instructed to stop at the top of zone 
one followed by four knee bends to 90 degrees. This 
sequence was repeated for zone two. The interven-
tion portion lasted a total of two minutes. 

For the live-instruction intervention, subjects followed 
the examiner’s instructions which were the same as 
the video-guided intervention. The video was tran-
scribed into a text-based script that the examiner 
followed while teaching the foam rolling technique. 
The examiner began by demonstrating the foam 
rolling sequence for zone one and zone two of the 
left quadriceps then had the subject perform the 
two-minute sequence of rolling and knee bends. The 
examiner was observed by the primary investigator 
during the intervention to ensure accuracy and con-
sistency of the teachings. 

For the self-guided or control intervention, the pri-
mary investigator demonstrated the plank position 
and placement of the roller under the left quadri-
ceps group. Subjects performed their own preferred 
method of foam rolling on the left leg for two min-
utes. The investigator monitored the intervention 
time and did not provide any feedback. 

STATISTICAL ANALYSIS
Statistical analyses were performed using SPSS ver-
sion 24.0 (IBM SPSS, Chicago, IL, USA). Subject 
descriptive data was calculated and reported as the 
mean and standard deviation (SD) for age, height, 
body mass, and body mass index (BMI) (Table 1). 
Group differences were calculated using the ANOVA 
test for continuous level data and the Kruskal Wal-
lis test for ordinal level data. A factorial repeated 
ANOVA was used to compare pretest and posttest 
knee flexion ROM and pressure pain threshold for 
all three intervention groups. Post hoc testing was 
conducted using the Tukey post hoc test. The mean 

Figure 4. Video-guided intervention.
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of two PPT measures was used for the statistical 
analysis.20,21 Statistical significance was considered 
when p< 0.05. 

RESULTS 
Forty-five subjects aged 20-54 (age= 26 ± 6.5) years 
completed the study. There were no adverse events 
and no subjects withdrew during data collection. Sta-
tistical analysis of the descriptive data revealed no 
significant differences between the three groups for 
age (p=0.57), height (p=0.74), body mass (p=0.96), 
and BMI (p=0.75) (Table 1). 

Within Group Comparison 
For passive knee flexion ROM, a significant time 
effect was found for the video-guided [F (1,14)=118.5, 
p< 0.001, partial η2=0.89], live-instruction [F 
(1,14)=112.3, p<0.001, partial η2=0.89], and the 
self-guided intervention [F(1,14)=12.9, p=0.003, 
partial η2=0.48]. Post hoc testing revealed a mean 
increase of approximately five degrees (p≤ 0.003) 
from pretest to posttest for all three groups (Table 3). 

For pressure pain threshold, a significant time effect 
was found for the video-guided [F (1,14)=52.8, 
p< 0.001, partial η2=0.79], live-instruction [F 
(1,14)=40.2, p<0.001, partial η2=0.74], and self-
guided intervention [F(1,14)=37.9, p <0.001, partial 
η2=0.73]. Post hoc testing revealed a mean increase 
of approximately 150 kPa (p<0.001) from pretest to 
posttest for all three groups (Table 3). 

Between Group Comparison
Statistical analysis revealed no significant difference 
between groups for knee flexion ROM [F (2,42)=1.44, 
p=0.25, partial η2=0.25] and pressure pain thresh-
old [F (2,42)=1.45, p=0.25, partial η2=0.06].

DISCUSSION 
This investigation sought to compare the efficacy of 
a video-guided, live instructed, and self-guided (con-
trol) foam roll intervention in healthy adults. The 
results suggest that foam rolling interventions pro-
duce short-term gains in knee flexion ROM and can 
increase pressure pain threshold levels (improve 
individual tolerance to pain) in the target muscle 
group regardless of instructions given for perfor-
mance. These short-term gains have been observed 
in prior research.1,5 Perhaps, the effects that occur 
from foam rolling are independent of the type of 
instruction and may occur from the physical force 
applied by the body’s weight on the foam roller. 

Two proposed theories suggest that foam rolling can 
cause a mechanical or neurophysiological effect.22,23 
Mechanical theory suggests that the viscoelastic prop-
erties of fascia are affected by the pressure of the foam 
roll. Other mechanisms involved may include reduced 
thixotrophy, alteration in myofascial restriction and 
trigger points, fluid changes, cellular responses, and 
fascial inflammation.22,23 Neurophysiological theory 
suggests that mechanical pressure from the foam roll 
influences tissue relaxation and pain reduction through 

Table 3. Pretest, posttest descriptive results.
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central nervous system afferent input from the Golgi 
tendon reflex, mechanoreceptors (e.g. Golgi tendon 
organ), and nocioceptors. 22,23 These hypotheses still 
need further investigation. Lastly, the lack of between 
group differences do indeed have practical implica-
tions, as it seems that individualized instruction may 
not be necessary if indeed other instructional methods 
are available.

Clinicians must consider that the results of this inves-
tigation suggest that the two instructional methods 
(video and live instruction) and the self-guided method 
produced similar outcomes and can be used inter-
changeably. Clinically, live instruction may be more 
practical since the clinician can teach and observe the 
patient performing the foam rolling technique and 
provide any corrections as needed. The clinician could 
reinforce the technique taught by recommending an 
instructional internet video for the patient to follow or 
follow up with the patient after they have attempted 
the technique themselves. Clinicians often use live-
instruction to teach the patient an exercise technique. 
This traditional method has been shown to have limi-
tations due to poor patient compliance. Research-
ers have suggested that up to 70% of patients do not 
adhere to a home exercise program.24 Patients often 
have better adherence with a structured and moni-
tored home exercise program.25-28 The use of Internet 
based video instruction may enhance the patient’s 
understanding of the technique. The most recent sta-
tistics from 2012 report that 71% of all Internet users 
had accessed the Internet to search for health related 
information or interact with a health professional and 
that 35% of adults in the United States report having 
used the Internet to specifically diagnose a health con-
dition.29,30 This growing trend may eventually become 
the standard way patients access information. Clini-
cians may need to utilize current technology in order 
to provide their patients with the best care. 

Limitations
Several limitations need to be discussed in relation 
to this investigation. First, this investigation tested 
only healthy subjects which limits the generaliz-
ability of these results to other populations. Second, 
the short-term effects of each instructional foam roll 
method were studied, thus, similar results may not 
be present in the long-term. This may specifically be 
a concern to those who used the self-guiding method 

as a divergence in technique may occur over time. 
Third, the video-guided intervention and live instruc-
tion only demonstrated only a single foam rolling 
technique on the quadriceps group for a short dura-
tion. This must be considered for clinical practice or 
prescription of a video based instructional program 
provided in a static format. Fourth, the GRID foam 
roll was used in this study, which is a rigid cylinder 
with an outer foam layer. Foam rollers with different 
densities may have produced different results. 

Future research 
Future research should attempt to determine the opti-
mal teaching strategy for different patient populations 
and among various cohorts of the general population 
such as distance runners and recreational athletes. Spe-
cifically, determining whether any teaching strategy is 
more effective for patients with different medical con-
ditions and at different stages in the rehabilitation pro-
cess. Future research should also focus on determining 
the optimal foam rolling treatment including: cadence, 
technique, amount of force, and optimal type of foam 
roller for different musculoskeletal conditions. 

Conclusion 
This investigation compared an Internet based instruc-
tional video to live-instruction and no instruction for 
a common foam rolling intervention. All interven-
tion groups showed gains in ROM and pressure pain 
thresholds, indicating no difference attributable to 
instructional strategy. The research on foam rolling 
is still developing with no current consensus on the 
most optimal instructional strategy. This investigation 
provides some insight into options for teaching tech-
niques to healthy individuals. Individuals can benefit 
from various types of instruction and in cases of lim-
ited resources video may offer an alternative or adjunct 
to live instruction or an existing self-guided program. 
Future research should focus on determining the opti-
mal teaching strategy for different patient populations. 
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