
El
as

tic
 R

es
ist

an
ce

 S
tu

de
nt

 H
an

db
oo

k

Clinical Principles 
of Elastic Resistance 

Training

Elastic Resistance booklet_5.5x8.5_REV1_V2.indd   1 3/28/12   5:45 PM



2 3

The Science of Thera-Band® 
Elastic Resistance

L et’s begin by classifying elastic resistance as a unique mode of 
resistance. There are 3 traditional modes of resistance training:  

Isometric, Isotonic, and Isokinetic. Elastic resistance has unique 
properties compared to the 3 traditional modes, in that the resistance 
increases as the band is stretched; therefore, elastic resistance should be 
considered its own mode of resistance training. Both bands and tubing 
exhibit similar properties. 
 One of the first questions you may ask is, “How much resistance 
do the bands produce?” In order to answer that question, we’ll need 
to review some basic biomechanics of resistance training, in particular 
differentiating ‘force’ and  ‘torque.’  
 FORCE: This is basically ‘resistance.’ With elastic resistance, the 
force produced by the band depends on 3 factors: the elastic coefficient 
(a constant), the amount of elastic material (cross section area), and the 
percent change in length, giving us the formula:

F = k * CSA  * ∆L

 Remember that ‘k’ remains constant; therefore, if you increase the 
length or increase the cross-section area (CSA), the force will increase 
proportionally. Generally, the different colors of band indicate different 
thicknesses (CSA) which increase resistance levels. The percent change in 
resting length (∆L) is calculated by the formula:

%∆L = [(Final length – Resting Length)/Resting Length]*100

 Simply put, if you double the resting length, you have elongated 
100%; if you take a 1 meter length of band and stretch it to 2 meters, 
you have elongated 100%.

 Once you are able to determine how long the band has been stretched, 
you can use a chart to calculate the force produced based on the Thera-Band® 
color. For example, a 1 meter length of Red band stretched to 100% (double 
length, or 2 meters) gives us about 4 pounds of force. Each progressive step 
represents a consistent pull force increase of 25% in the clinical range (Tan 
through Black) and 40% in the advanced range (Silver through Gold).

*Represents typical values. All products not available in all colors.

While elastic resistance can increase in force exponentially when stretched 
past 500% elongation, clinical elongations rarely exceed 250%, providing a 
relatively linear force curve:

Resistance in Pounds at:

Color Progression
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TORQUE: Clinically, ‘torque’ or ‘moment’ is represented by a ‘strength curve’. 
It’s important to understand the difference between force and torque.  Torque 
results from force applied to a lever arm (LA) around a joint. The ‘strength 
curve’ of elastic resistance can be plotted as a ‘bell-shaped’ curve, meaning 
the most torque is produced at mid-range, while the least amount of torque is 
produced at the beginning and end of the range of motion. 

Strength Curve of Thera-Band elastic tubing (Data from Hughes et al. 1999)

This leads us to an interesting question, “Why is the ‘force’ of elastic resistance 
ascending and linear, while the ‘torque’ is bell-shaped?”  The reason is the 
“force angle,” or angle created by the interaction of the band and the limb. 
This angle changes throughout the range of motion and changes the ‘effective’ 
resistance; thus the formula for determining the torque of elastic resistance is :

T = F * LA * sin(FA)

Where torque (T) equals the force (F) multiplied by the length of the limb or 
lever arm (LA) and the sine of the force angle (FA). This formula demonstrates 
how the torque of elastic resistance is minimal at the beginning and end of the 
ROM, while peaking at mid-range.

The Force Angle (FA) results from the interaction of the  
moving limb (LA) and elastic resistance force (F)

For example, as shoulder ROM increases from 0 to 180°, the force angle 
decreases from 180 to 0°. Based on the torque formula mentioned above, 
the torque at the beginning and end-range is 0 because the sine of the force 
angles at 0 and 180 degrees equals 0.  

LEVER ARM (LA)

FORCE ANGLE (FA)

FORCE (F)
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Thera-Band Exercise Positioning,  
Dosing & Prescription

POSITIONING: Most muscles exhibit a “bell-shaped” strength curve, 
similar to the strength curve of elastic resistance. Based on the 

biomechanical principles of elastic resistance, we can improve patient 
positioning to ensure muscles are strengthened throughout the range of 
motion. There are 2 basic principles of positioning:

1. Use a length of band equal to the 
length of the limb moving. 
This allows us to estimate the percent 
elongation of the band or tubing to better 
predict the forces. For example if you 
perform shoulder flexion with a band length 
equal to the arm, the band will elongate 
about 100% at 90° and 200% at 180°.   
You can then find the force produced by the 

band at a specific angle in the range of motion. Using a length of band equal 
to the length of the arm (LA) provides 200% elongation over 180° of motion.

2. Align the origin with the  
axis of rotation so the force angle  
is minimal at end range.  
Keeping the origin of the band in-line 
with the axis of rotation ensures that the 
force angle is minimal at the beginning 
and end range of motion. If the origin is 
not aligned with the axis of rotation, the 
force angle will not be minimized at end 

range. In addition, keep the resistance within the plane of motion.

EXERCISE DOSAGE:  Now that we’ve discussed the biomechanics and 
positioning, you’ll need to determine the appropriate exercise dosage: the 
number of repetitions and resistance level. Remember that different colors of 
band and tubing indicate different levels of resistance.  

 Following the principles of patient positioning, you can easily estimate 
the resistance provided by Thera-Band band or tubing based on the range 
of motion. For example, performing shoulder flexion to 90° with a Red band 
equal to the length of the limb moving would produce approximately 4 
pounds. This is particularly helpful when you have been given resistance limits 
after a surgical repair.

In general, choose a band or tubing color that allows the individual to 
complete 8 to 12 repetitions per set to the point of fatigue. This is called the 
“multiple repetition maximum,” or the number of repetitions that can be 
completed at one time, no more, no less. 
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POUNDS OF FORCE

Elongation
ROM 

100%
(~90º)

200%
(~180º)

Yellow 3.0 4.3

Red 3.7 5.5

Green 4.6 6.7

Blue 5.8 8.6
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The “Rating of Perceived Exertion” (RPE) scale is 

another option for dosing the appropriate intensity 

level. The two most common RPE scales are the 

Borg Scale (Borg, 1998) and OMNI Scale (Robertson, 

2004). Resistance training programs should use a 

band color that provides an exertion between 12 

and 14 on the BORG scale, or 5-7 on the OMNI scale, 

while rehabilitation programs may use lower levels. 

Recently, Dr. Juan Colado of the University of Valencia 

in Spain validated a new perceived exertion scale 

exclusive to Thera-Band resistance products (Colado 

et al. 2011). The new Resistance Intensity Scale 

for Exercise (RISE) helps individuals indentify their 

exertion from easy to maximal while exercising with Thera-Band resistance 

bands and tubing. Using the scale helps clinicians prescribe the appropriate 

intensity and progression of resistance exercise training.

The success of an exercise program depends on progression. As the exercises 

become easier to perform, the resistance can be increased by progressing to 

the next color of band or tubing.

On average, there is a 25% increase in resistance between Thera-Band colors 

at 100% elongation in the clinical range (Tan through Black) and a 40% 

incrrease in the advanced range (Silver and Gold). 

  NOTES: 

BORG SCALE (Borg, 1988) 

6 No exertion at all 

7 

8 Extremely light 

9 Very Light 

10 

11 Light 

12 

13 Somewhat hard 

14 

15 Hard (heavy) 

16 

17 Very hard 

18 

19 Extremely hard 

20 Maximal exertion
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USE AND CARE: There are several important considerations in taking care of 
your band or tubing to be sure they perform properly and last:

• Always examine the resistance band or tubing before use for small  
nicks, tears, or punctures that may cause the band to break. If you  
find any flaws, discard the product and replace before performing  
any exercises.

• Store all resistance bands and tubing out of direct sunlight and away  
from extreme temperatures.

• After use in chlorinated water, rinse the bands or tubing with tap water 
and dry flat.

• If the bands or tubing become sticky, clean with mild soap and water,  
dry flat, and then dust with corn starch.

SAFETY PRECAUTIONS: There are several safety precautions you should 
follow when using your bands or tubing:

• Always instruct the patient or end-user in safety precautions.

• Latex-sensitive individuals should use Thera-Band latex-free bands.

• Be aware of exercises that may cause the band to snap back toward  
the head, and protect the eyes.

• Examine the band or tubing for flaws or nicks before using and discard  
if damaged.

• Be sure to use a band or tube of appropriate length.

• Be sure the band or tubing is securely attached to a sturdy object  
before use.

• Do not overstretch bands or tubing by 3 times its resting length  
(200% elongation).

Muscles and Exercises

T he following chart provides a list of exercises to consider when developing 
an exercise program. For full exercise descriptions, photos, and customized 

handouts, visit www.thera-bandacademy.com. 

Joint Level 1 
Isolated / Rehab

Level 2 
Multi-joint / Fitness

Shoulder Flexion
Extension
Abduction
Adduction
Scaption
Internal Rotation
External Rotation

Lateral Raise
Front Raise
Overhead Press
Diagonal Flexion
Diagonal Extension

Arms Elbow Curl
Elbow Extension
Wrist Flexion
Wrist Extension
Supination
Pronation
Ulnar Deviation
Radial Deviation

Kick Back
Concentration Curl

Chest Horizontal Adduction 
Serratus Press

Bench Press
Chest Flies
Dynamic Hug

Neck Isometric Extension 
Isometric Sidebending 
Isometric rotation

Upper Back Horizontal Abduction 
Shrug
Scapular Retraction

Seated Row
Lat Pull Down
Reverse Flies
Upright Row
Bent Over Row

Abs & Back Curl-up 
Trunk Twist
Back Extension

Lower Ab Crunch
Side Bend 
Lift 
Chop

Hips Hip Flexion (standing)
Hip Flexion (sitting)
Hip Extension
Hip Abduction
Hip Adduction
Hip Int Rotation
Hip Ext Rotation
Hip Abd + Ext Rot (Clam)

Deadlift
Quick Kicks

Knees TKE 
Knee Extension (Sitting) 
Knee Extension (Prone) 
Knee Flexion (Sitting) 
Knee Flexion (Prone) 
Minisquat

Leg Press 
Squat 
Lunge 
1-leg minisquat

Ankles Dorsiflexion 
Plantarflexion 
Inversion 
Eversion
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Common questions

Elastic vs. Isotonic Resistance Training
Both elastic and isotonic resistance exhibit similar strength curves (see page 4). 
A recent study demonstrated that elastic resistance training is as effective as 
isotonic weight machines for increasing strength and muscle mass (Colado & 
Triplett, 2008). 

Latex vs. Latex-Free Bands
A latex allergy is characterized by a reaction to certain proteins found in natural 
rubber latex ranging from sneezing to anaphylaxis (a potentially life-threatening 
condition). Patients should always be asked about potential latex allergies prior 
to using elastic resistance bands and tubing. Latex Free Thera-Band resistance 
bands provide the same quality and trusted resistance progression of Thera-Band 
latex bands.

Powder vs. No Powder
All natural latex products require some sort of coating to counteract the natural 
stickiness of the latex, using either a powder or a sealant.  Thera-Band latex 
bands utilize a food-grade, non-toxic powder that reduces the natural stickiness 
of the latex.  

“Fillers”
In addition to latex, ingredients in resistance bands and tubing assist in curing, 
providing product color, and optimizing the performance of these natural 
materials.  “Fillers” are also sometimes added to latex bands to reduce their 
manufacturing cost; however, this can introduce weaknesses that can lead 
to tearing and breaking.  To provide professional-grade quality, Thera-Band 
resistance bands do noT contain fillers.

For more answers to frequently-asked questions, visit  
www.Thera-BandAcademy.com
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The Hygenic Corporation. 
1245 Home Avenue, Akron, Ohio 44310

800.321.2135
www.thera-band.com

www.thera-bandacademy.com

It’s important to remember that all elastic bands aren’t 
“Thera-Band” brand. Be sure the bands and tubing you 
use are Authentic Thera-Band brand because:

1. Thera-Band’s “Trusted Progression” means that 
you have a clinically proven system of progressive 
exercise that you can count on for consistency and 
quality.

2.  No other brand has more published research studies 
than Thera-Band elastic resistance. 

3.  The website www.thera-bandacademy.com adds 
value to the brand by providing free access to 
research, exercises, and articles.

THERA-BAND®, the Color Pyramid®, and the Associated Colors® are trademarks owned by 
The Hygenic Corporation or its affiliates and may be registered in the United States and other countries.   
All rights reserved. © 2012 The Hygenic Corporation.             HPN  #22137 REV 1
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