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ACTIVE ISOLATED  
STRETCHING & STRENGTHENING 

Theory & Principles 
 

Instructor: Dr. Ben E. Benjamin 
 
What Is It? 
• Active: The client moves 
• Isolated: Works the distal, proximal, and belly separately 
• Stretching/Strengthening 

Why does stretching come first?  
In order to build strength in a full range of motion, you need to have a full range of motion first. 
 
 
Components of Flexibility 
There are four components of flexibility: 

1. Muscle stretch: resting length of the muscle fibers  
2. Joint ROM: depends on structure and any damage to the joint and surrounding ligaments 

• Each joint is constructed to allow for a particular range of motion. 
• What counts as full range of motion (optimal flexibility) depends on the joint, the direction you’re 

trying to move, and the person’s musculoskeletal structure.  
• Examples: Neck flexion 90º, side flexion 60º; Hip medial rotation 90º, extension of hip joint 30º 

3. Tissue damage: any damage to the joint, muscle, or connective tissue 

4. Ligament laxity/length (Example: hyperextended knees) 
 
AIS addresses the first three: stretches the muscles, increases range of motions of joints, and it also 
strengthens tendons and ligaments but does not change the laxity. 
 
 
The Role of Fascia 
Fascia is a complex, interconnected fibrous matrix that runs throughout the entire body — surrounding not 
only our muscles, bones, and joints, but also the sensory organs of the nervous system, blood vessels, and 
lymph channels. The functions of fascia include: 
• promoting structural integrity and strength 
• hydrating and oxygenating the tissues of the body 
• promoting lymphatic flow  
• facilitating the removal of toxins 
• helping to balance the body’s neuromuscular and electromagnetic fields 
Over time, AIS work can remodel fascia that has become distorted due to injury, aging, physiological 
imbalances, or other factors. AIS helps to break down scar tissue in fascial sheaths and reduces the risk of 
future fascial strains.  
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Dangers of Stretching Improperly 
When performed improperly, stretching can exacerbate the very condition it was originally intended to 
ameliorate, leading to: 
• muscle tears and strains 
• ligament and tendon injuries 
• damage to joints 
• decreased flexibility 
• chronic soreness and lactic acid buildup in muscles 
 
Common Mistakes in Stretching 
Done too fast or held too long 
• Embedded in our tissues are safeguards. 
• To prevent tearing, there are Golgi tendons and spindle fiber organs.  
• Spindle fiber organs determine the resting tensional length of the muscle, acting as a “thermostat” for 

tension within the muscle.  
• Stretch that’s too fast or too long leads to muscle contraction. 
 
No warm-up 
• Collagen fibers are the filaments in connective tissue.  
• Extremely strong when hydrated, a collagen fiber can be stretched up to 1.7 times its resting length.  
• However, it will rupture if stretched to this same length if not warmed up. 
 
 
Benefits of Stretching Properly 
• enhanced health of the muscles, tendons, ligaments, fascia, and joints 
• restored mobility (increasing flexibility and strength, along with reduced muscular tension, can reverse 

the primary characteristic of aging: joint and muscle immobility)  
• reduced risk of muscle spasms, strains, and tears 
• decreased vulnerability to injury (strong flexible muscle resists stress better than strong inflexible 

muscle) 
• improved circulation of blood and nutrients, which promotes tissue growth and repair 
• improved circulation and drainage of lymph, which helps eliminate waste  
• breakdown of adhesions caused by trauma or inflammation 
• increased immune system response 

• Stretching affects the collagen fiber which is the basis of the immune system.  
• Mast cells secrete histamine, which opens the capillaries so more of the liquid part of blood can move 

into the tissue.  
• This allows the white blood cells to fight infection. 
• Lack of flexibility decreases the immune system's ability to respond.  
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Principles of Efficient Stretching and Strengthening 
 
Main Premise of AIS: Cyclical, active stretching is more physiologically sound than prolonged passive 
(static) stretching. 
• Active: contracting the opposite muscle to the muscle being stretched.  
• Cyclical: holding a stretch for a short time, then repeating it multiple times. 
 
Principle #1: Prolonged or forceful stretching is counterproductive. 
After about 2 seconds, a muscle contracts defensively in response to a stretch that is forceful enough to injure 
it. (This action is known as the myotatic or stretch reflex.) AIS avoids this problem by stretching gently for 
no more than 2 seconds.  
 
Principle #2: Active movement facilitates stretching. 
Sherrington’s Law of reciprocal inhibition in muscular contraction states that when a muscle on one side of a 
joint is contracted, the muscle on the opposite side of the joint is sent a neurological signal to relax or 
release. AIS incorporates this principle by having the person actively initiate all movements. 
 
Principle #3: Muscles are more efficiently stretched when they are at rest or relaxed 
Momentary rest between stretches is as important as the stretch itself. It reduces fatigue and enhances blood 
flow to resupply oxygen and nutrition and eliminate waste products. In AIS, there is a momentary pause after 
each stretch. 
 
Principle #4: Regular breathing increases oxygenation 
Increased oxygenation of the blood helps deliver nutrition to the muscles and improves waste removal. When 
oxygen is lacking anaerobic metabolism occurs, converting glucose to lactic acid, which promotes fatigue. In 
AIS, we coordinate each stretch with an exhalation. 
 
Principle #5: Flexibility is specific 
Flexibility is most efficiently maximized by identifying and then isolating which part of which muscle is 
inflexible. AIS stretches are designed to stretch the distal and proximal ends of a muscle separately. In 
addition, they use 45º rotations in both directions to maximize the stretching of all the different muscle 
fibers. 
 
Principle #6: Specific movement establishes specific neuromuscular pathways 
Repetition of specific movements creates new neuromuscular patterns, essentially rewiring the 
neuromuscular system. In this way, AIS stimulates neurogenesis — the development of new neurons — and 
improves the functioning of existing neurons.  
 
Principle #7: A gentle assist facilitates increased flexibility  
Another factor that stimulates neurogenesis is actively going beyond a person’s normal capacity. Gentle 
assists challenge the tissue, facilitating neurological development and enabling a gradual increase in 
flexibility. People who have degenerative neuromuscular conditions such as multiple sclerosis or polio are 
generally not encouraged to move beyond their comfort level — which means there’s no opportunity for 
them to restore lost functioning. AIS uses a gentle assist with every stretch to challenge the muscle slightly 
beyond the person’s level of comfort. 
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Principle #8: A muscle’s ability to withstand a stretch and tensile force is important for injury prevention. 
To injure a normal muscle, the muscle must either be stretched beyond its capacity or subjected to a load that 
is too great for it to bear. A strong muscle can absorb greater amounts of force and a fully flexible muscle 
can lengthen and absorb force before failure or injury occurs. In AIS, we build both strength and flexibility 
so that there are no longer any weak links. 
 
Principle #9: Flexibility and strength are interdependent.  
Flexibility without strength and strength without flexibility are both inefficient and increase the vulnerability 
to injury and dysfunction. Typically people are weakest at the end of their range of motion. AIS develops 
strength within the optimal range of motion.  
 
Principle #10: Muscle extensibility increases with body temperature. (from DeLee research 2003) 
The basic, ground substance of connective tissue is hyaluronic acid — a highly viscous substance that binds 
and lubricates the collagen, elastin, and muscle fibers. It has the consistency of Vaseline at room temperature 
when the muscles are “cold,” and as the temperature of the muscle increases it becomes more malleable and 
fluid. This is why are warming up is important in order to maximize flexibility before any strenuous activity. 
By combining active movement with stretching in AIS, the muscles quickly become very warm. 
 
Principle #11: To prevent injury, minimal force should be used during stretching. 
Laboratory studies show that most muscle injuries occur when more than 70% of maximal sustainable force 
is used. The same research showed that 50% or less of maximal force should be used to prevent injury. AIS 
always uses 50% or less of maximal force. 
 
Principle #12: Placing tension throughout ligaments and tendons increases their strength 
The way to strengthen tendons and ligaments is to put tension through them. Brief, repeated stretches put a 
tensile force through these structures and increase their strength. (In contrast, prolonged stretching can lead 
to injury; tendons and ligaments are not elastic, and therefore when you stretch them, you damage their 
integrity and structure.) AIS uses only brief, repeated stretches, strengthening these structures without 
straining them.  
 
Active Isolated Stretching/Strengthening is based on these 12 physiological principles. 
 
 
Summary of Physiological Principles of AIS 
• Active initiation of movement by the agonist produces a relaxation of the antagonist. 
• Slow gentle repetitions promote new neuromuscular pathways. 
• Repeated gentle stretching pumps blood in and out of muscle tissue, maximizing relaxation. 
• At the end of the person’s active motion, a gentle assist is provided to potentiate the muscle’s range of 

motion. 
• Each stretch is held for no more than two seconds only, releasing before the stretch reflex contracts the 

stretching muscle. 
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Things to Pay Attention To 
• Active: the client initiates each movement 

• Assist at the end, not the beginning of the motion 
• Touch gently without gripping 

• Work slowly — don’t rush 
• Find the way to move your body efficiently without strain 

• Check in with the client frequently about any discomfort and respond appropriately 
• Pay attention to the physical personal boundaries while you work  

• Be sure the client breathes out during each stretch and in during recovery 
• Breathe with the client to remind them occasionally  

• Count two seconds at a medium speed: 1, 2, 3 — not too fast or too slow 
• Identify the stretch barrier or end feel at the person’s limit 

• Gently go 2° or 3° beyond the person’s end feel each time 
• Strive to identify end feel appropriate for the person you are working with 

• Find pressure that is in resonance with that person: not too much or too little 
• Work the angles at 45° 

• Perform 8 to 10 repetitions of each stretch 
 
Effects of AIS on Different Musculoskeletal Structures 
• Muscles: Stretch 
• Tendons: Put tension through them to strengthen them 

• Ligaments: Put tension through them to strengthen them 
• Joints: Mobilize joints through their full range of motion. These carefully graded motions reduce scar 

tissue.  
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Things to Remember 
 

• First, second, and third stretch. When you do the first stretch movement, do it very gently. You are 
essentially indicating to the person what you’re going to be doing and setting up the neurological pattern. 
In the second stretch, go to the barrier or end feel, which indicates the person’s flexibility limit at that 
moment. This will be your starting point as you move forward. In the third stretch, begin assisting the 
person two or three degrees beyond where they can move actively. As you continue, you will be able to 
gently assist them two or three degrees further with each repetition. 

• Active initiation. Remember to have the client initiate each movement. People will often forget and let 
you lift them, particularly if you start by taking their weight rather than allowing them to move. 
Remember that AIS works best if the client is moving actively, since this automatically relaxes the 
opposing muscle(s). 

• Timing of assists. Therapists are often so used to moving the client’s body that it is difficult for them to 
avoid taking over the movement prematurely. Remember to assist at the end, not the beginning of the 
motion. 

• Level of pressure. Find a level of pressure that is in resonance with the client. People differ in the 
amount of work they can handle beyond their comfort zone. To increase flexibility and strength, you 
need to gently go a little beyond a person’s comfort zone, but not too far. Find out what works best for 
each client. I suggest you do this verbally and don’t try to guess. Ask the person how the pressure feels 
for them — if it feels good, or if they want you to use a little more or a little less. Over time you will 
develop a feel for that individual’s body, and then you can trust your own instincts. 

• Rhythm and speed. As you begin the assist, maintain the rhythm of the person’s movement. If you 
move more abruptly than the client is moving on their own, this can be very jarring. The first time you 
teach a particular stretch, it can be helpful to set the tempo by gently guiding the movement at the 
appropriate speed; don’t use a lot of force ─ just keep a feather-light contact with the client’s skin. This 
helps to ensure that the person doesn’t move too quickly or too slowly. 

• Quality of touch. A person’s touch can communicate any number of qualities — confidence or 
uncertainty, concern or detachment, love or violence — in the subtlest of ways. As practitioners, the way 
we touch clients has a strong impact on the level of trust and safety we can establish with them. Touch 
firmly but gently, without gripping. Full-hand contact, or at least full-finger contact, is usually better than 
just using the fingertips. Be careful of using your thumb, as it will sometime cause discomfort and is not 
needed for most assists; usually the fingers are enough.  

• Quality of attention. Stay focused and be attentive to the person you’re working with. Try not to think 
about who’s coming in next or what you are going to have for lunch. It is possible as practitioners for us 
to be present physically, but not mentally and emotionally; when our mind wanders, we lose our 
relational connection to the client and cannot assist optimally or facilitate the client’s full participation. 

• Pacing. Work slowly — don’t rush. Your frame of mind is very important in this regard. If you’re 
feeling rushed, you’re likely to communicate that through your hands, even if you’re not moving quickly. 
When you take your time and are fully present in your hands, you’ll give a much better session.  

• Efficient movement. Find a way to move your body efficiently, without strain. When done properly, 
AIS is not tiring; it should feel more like a dance than like work. Take time to find the right way for your 
body to perform each movement. Depending on your height, body structure, and level of strength and 
flexibility, you may need to adapt some of the techniques to make them work for you. You should never 
be straining beyond your capacity.  
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• Client comfort. Make sure your clients understand that AIS should not be painful. Many people come in 
thinking that they’re supposed to tolerate a certain amount of pain; they may have a “grin and bear it” 
mentality, believing that the more an exercise hurts, the more effective it will be. As you begin working 
with a client, check in frequently to see how they are tolerating the work. Don’t be a nuisance, but speak 
up any time you suspect the person might be uncomfortable. When a client does report some discomfort, 
respond immediately and adjust what you’re doing. That gives the person a clear message that you are 
interested in and pay attention to what they say. After the first few sessions, as you get to know the client 
and understand their physical limitations, you will not need to do this as often.  

• Physical boundaries. Pay close attention to personal physical boundaries while you work. AIS is a fairly 
intimate way to work with somebody. Your body is frequently close to the client’s, and sometimes a part 
of their body will be leaning against you, or you will be leaning against them. Having good boundaries is 
very important for keeping the client feeling safe. Sometimes boundary crossings happen inadvertently 
because we’re unaware of what we’re doing or we assume that because a certain type of contact would 
be okay for us, it’s okay for others as well. It’s important not to project your likes and dislikes onto your 
clients. Keep in mind that many people — maybe as many as one in four or five — has a history of 
physical or sexual abuse. When you use your body to brace against a client, you need to be very careful 
that they don’t get the impression that your genitals or breasts are pressing against them, or that you are 
invading their personal space beyond their level of comfort. You might place a soft pillow between your 
body and the client’s body, or turn so only the side of your body has gentle contact with theirs. For 
example, when you do the horizontal abduction stretch, where you’re bringing both elbows back to 
stretch the pectoralis minor, I suggest putting a pillow or thick towel between your body and the client’s 
upper back and head. Before you make these sorts of adjustments, explain the reasons for them and ask 
for the client’s permission. 

• Breathing. Be sure the client breathes out during each stretch and in during each recovery. An important 
function of AIS work is to help oxygenate the body, including the blood, muscles, and fascia. Ideally, 
you want to teach diaphragmatic breathing to the client. Find gentle ways to remind the client to breathe 
while you are working. One way to do this is to breathe audibly with the client from time to time. (Just be 
sure to tell the person in advance that you’ll be doing that.) Alternatively, you can simply say, “Breathe 
out” during a stretch, and “Breathe in” during the recovery movement. Most people are not used to 
breathing very deeply, and some may experience temporary adverse physical reactions — including 
dizziness, lightheadedness, tingling sensations, or even a sense of paralysis in the hands or feet — as they 
start taking fuller breaths. Tell your clients to let you know if they begin to feel uncomfortable or dizzy. 
If this occurs, have the person breathe normally for a while and then try again, breathing a little less 
deeply. Over time these sensations will likely disappear as their body acclimates to a higher 
concentration of oxygen. 

• Duration of each stretch. Find your own way to be sure you’re holding each stretch for approximately 
two seconds. You can do the traditional counting of 1-1000, 2-1000, or you can count a moderately 
paced 1, 2, 3. Sometimes therapists get forgetful about this important part of the work and either work 
too fast, holding for a second or less, or work too slow and keep the stretch going for 5 or 6 seconds. 
Remind yourself frequently to keep the tempo at the right speed. Stay connected with the person; 
sometimes the count may be less than two seconds, such as in cases of injury or disease where some 
muscles are in spasm or there is spasticity present (e.g., MS, traumatic brain injury, Parkinson’s, stroke, 
etc). 
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• Repetitions. The general rule is to do between 6 and 10 repetitions of each stretch, but there is room for 
variation. Be flexible in your thinking. For movements on which a client is quite flexible, you might do 
only 4 or 5. For movements that are very restricted, you might do 12. If one side is tighter than the other, 
you might do both sides and then come back to the tighter side for a second set of repetitions. Use your 
own clinical judgment, bearing in mind that the goal is to increase flexibility by performing many 
repetitions at different angles.  

• Working the angles. Always remember to work the different angles of the stretches, moving in 45º 
increments. This helps to develop flexibility in all aspects of the muscles, tendons, ligament, fascia, and 
joints. You might even create intermediate angles (e.g., a 20º or 30º angle) to refine what you’re doing in 
certain cases (for example, if you’re working with somebody who’s injured or who has a neurological 
condition). A technique often used in AIS is to rotate the upper or lower limb, wrist, or ankle; this allows 
you to access different fibers or aspects of the muscles being stretched, just as changing the angle does. 

• End feel. In most cases, the end feel, or barrier, of a stretch will have a little give at the end. (This is in 
contrast to certain other motions, such as straightening your elbow, in which there is a hard end feel as 
bone meets bone.) However, the end feel can be different in different people, depending on the person’s 
body structure and any injuries they have. For example, rotation of the neck usually has a soft, spongy, 
somewhat rubbery end feel. But if the client has advanced osteoarthritis in the neck or has a severe neck 
injury, this same movement could have a hard or spastic end feel, which is an indication that the 
movement is being blocked (either from bone hitting bone or from the muscles going into spasm to 
protect the neck from motion that could cause further injury). Be sensitive to each person’s capacities and 
limitations. Verbal communication is the best way for a client to tell you that a motion or end point is 
painful.  

• Making adjustments. Sometimes a person cannot do an AIS stretch or exercise in the standard way. Use 
your own clinical judgment to adjust the actions — i.e., to modify the angle of movement or rotation of 
the limb — to fit the client. For example, if a person has a neck injury, it may be painful to side-flex the 
head, moving the ear down toward the shoulder. However, if you have the person tilt the head slightly 
into flexion and then side-flex the ear down in front of the shoulder, this motion may not cause any pain. 
Over time, as you work through the person’s restrictions, you can gradually move the head toward the 
upright position. Take notes to keep track of your clients’ restrictions and any protocol modifications that 
are needed to facilitate the stretches. 
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ACTIVE ISOLATED  
STRETCHING & STRENGTHENING 

The Hips, Legs, and Low Back
Instructor: Dr. Ben E. Benjamin 

Stretching Protocol 

Hip Stretches 

Single leg pelvic tilt — Warm 
up (knee to shoulder, 175°), 
page 126 
Primary muscles stretched: 
sacrospinalis and gluteus 
maximus 

Lateral gluteus maximus 
(vertical thigh, knee across 
body, 90°), page 135 
Primary muscles stretched: 
gluteus maximus and lower 
back rotators 

Oblique gluteus maximus 
(vertical thigh, knee across 
body higher, 80°), page 135 
Primary muscle stretched: 
gluteus maximus (oblique fibers) 

Piriformis, femoral (bent knee 
across to opposite chest, 90°), 
page 135 
Primary muscles stretched: 
piriformis (femoral attachment) 
and gluteus maximus 

Piriformis, sacrum (bent knee 
15° across to bottom rib, 45°) 
Primary muscle stretched: 
piriformis (sacral attachment)  
(also: low back rotators, external 
hip rotators, and gluteus maximus) 
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Double leg pelvic tilt (feet together, 
knees 90°, sacrum up), page 139 
Primary muscles stretched: erector 
spinae, multifidus, quadratus lumborum, 
sacrospinalis, lumbar extensors 
Also: tensile force on lumbar and sacral 
ligaments 

 Oblique double leg pelvic tilt (knees up, twist, 
up to same axilla) 
Primary muscles stretched: erector spinae, 
multifidus, quadratus lumborum, sacrospinalis, 
and lumbar extensors on the opposite side 
Also: tensile force on lumbar and sacral 
ligaments) 

 

 

 
 
 
Calf Stretches (105º) 
Primary muscles stretched: gastrocnemius and soleus 
 

• Hand on foot parallel 
(gastrocnemius), page 148 

• Hand on foot turned in 
(gastrocnemius) 

• Hand on foot turned out 
(gastrocnemius) 

 
 
Bent knee 90° parallel, in and 
out (soleus), page 147  
 

 Bent knee 120° parallel, in and 
out (soleus; also tensile force on 
Achilles tendon), page 148 

 Leg up on the shoulder 
(proximal gastrocnemius), 
page 148 

 

 

 

 

 
 
On the table rope and/or on the shoulder, in and out (gastrocnemius), page 148 
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Hamstring Stretches — Distal 
Primary muscles stretched: semitendinosus, semimembranosus, and biceps femoris 

Bent knee hamstring neutral (vertical thigh, straighten, 120°), page 119 
Primary muscles stretched: distal lower hamstrings — semitendinosus, 
semimembranosus, and biceps femoris 

 

 
 
Bent knee medial 
hamstring (vertical 
thigh, low leg turned 
out, straighten),  
page 120 
Primary muscles 
stretched: 
semimembranosus  
and semitendinosus 

 

 Bent knee lateral 
hamstring 
(vertical thigh, 
low leg turned 
in, straighten), 
page 120 
Primary muscle 
stretched: biceps 
femoris (distal 
insertions) 

 
 
Hamstring Stretches — Proximal 
Primary muscles stretched: semitendinosus, semimembranosus, and biceps femoris 

Straight leg hamstring neutral (lift leg, 120°), page 121 
Primary muscles stretched: proximal end and belly of semitendinosus, 
semimembranosus, and biceps femoris 
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Straight leg medial 
hamstring (rotate 
femur in, lift to the 
sternum), page 122 
Primary muscles 
stretched: proximal 
end and belly of 
semitendinosus and 
semimembranosus 
 

 

 Straight leg lateral 
hamstring (rotate 
femur out, lift 
diagonally to opposite 
shoulder), page 123 
Primary muscle 
stretched: biceps 
femoris (proximal end 
and belly)) 

 
 
Hip Adductor Stretches 
Primary muscles stretched: gracilis; adductor magnus, longus, and brevis; and pectineus 
 
Hip adductors 90º out to 
the side (move to edge of 
table, stand at hip and 
pull), page 125 
Primary muscles 
stretched: gracilis and 
adductor magnus, longus, 
and brevis 

 Hip adductors to the floor, 45º 
(rotate out then out to the side, 
down to floor), page 125 
Primary muscles stretched: 
adductor magnus and gracilis 
 

 Hip adductors up and 
out, 45º (rotate in, 
move up and out to 
the side), page 125 
Primary muscles 
stretched: proximal end 
of adductors 
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Hip Abductor Stretches 
Primary muscles stretched: gluteus medius, vastus lateralis, tensor fascia latae, and iliotibial band 
 
Hip abductors across the body 
90º (rotate both legs away, 
working leg rotated out, cross 
the body 30–45°), page 124 

 Hip abductors up and over (rotate legs out, 
cross the body up and over 90º), page 124  
Primary muscles stretched: proximal fibers of 
abductors 

 

 

  
 
Hip abductors up 45° (rotate out then out to the side, down to the floor) 

  
 
Psoas-Iliacus 15° 
Primary muscles stretched: psoas, iliacus, sartorius, and rectus femoris  
 
Psoas-iliacus legs off table (trunk on table, knee bent 95–100º, parallel 
up), page 126 
Primary muscles stretched: psoas and rectus femoris  
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Psoas-iliacus adduct 15º 
(standing, trunk on the table, 
knee bent 95–100°, parallel up), 
page 126 
Primary muscle stretched: iliacus 

 
 
Psoas-iliacus adduct 30º 
Primary muscle stretched: sartorius 
 
 
Quadriceps 15° 
Primary muscles stretched: psoas, iliacus, and quadriceps 
 
Step 1: Quadriceps psoas (side-lying bent knee 90°, 
extend hip), page 127  
Primary muscles stretched: psoas, iliacus, and 
quadriceps 

 Step 2: Distal quadriceps (heel to 
buttock), page 128  
Primary muscles stretched: distal rectus 
femoris 

 

 

  

 
Step 3: Distal medial 
quadriceps (knee to table, heel 
to buttock, down 15°) 
Primary muscles stretched: 
distal vastus medialis 

 Step 4: Proximal quadriceps (heel to buttock with hip 
extension, down 15°), page 128 
Primary muscles stretched: proximal quadriceps  
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External Hip Rotators (Prone): Knee Bent 90º, 45–60º 
Primary muscles stretched: obturator externus, inferior gemellus, obturator internus, superior gemellus, 
and piriformis 
 
Prone parallel (can 
be done supine as 
well with vertical 
thigh, 10° for each), 
page 130 
 

 
 
Internal Hip Rotators (Prone) 90° 
Primary muscles stretched: tensor fascia latae, gluteus medius, gluteus minimus, psoas major, and sacro-
coccygeal muscles (These also place tension on the sacrotuberous ligament) 
 

 10 ° elevated 10° across  
Primary muscle stretched: psoas major 

 2 ° elevated 2 ° 
across, page 132 
Primary muscles 
stretched: gluteus 
medius and tensor 
fascia latae 
 
5 ° elevated 5° across 
(use pillow), page 133 
Primary muscle 
stretched: gluteus 
minimus  

 

  

 

15 ° elevated 15° 
across  
Primary structures 
stretched: 
sacrotuberous 
ligament and sacro-
coccygeal muscles 
 

 
Thoracic Extension 
Primary muscles stretched: proximal abdominals, proximal serratus, proximal obliques  
Lying prone, seat belt at T9–T10, page 144 
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Medial Hip Rotators (Supine)  
Primary muscles stretched: gluteus minimus, gluteus medius, pectineus, psoas, iliacus, gracilis, adductor 
magnus, adductor longus, and adductor brevis  
 

 Move 10°, page 137  Ankle crossed over 
knee — pillow under 
ankle/above the knee, 
press down with the 
forearm, page 137 
 

 

 

 

Move 20°, page 137 
Move 30°, page 137 

 

 
Double Leg Pelvic Tilt  
Feet together knees 90° — sacrum 
up, page 139  
Primary muscles stretched: erector 
spinae, multifidus, quadratus 
lumborum, sacrospinalis, and lumbar 
extensors (Often done at the end also) 

 
 
Big 3 (Supine Side Flexion) 
Primary muscles stretched: quadratus lumborum, lateral erector spinae 
 (These also place tension on the iliolumbar, supraspinous, and sacroiliac ligaments) 

Horizontal (upper body C 
shaped, legs to diagonal right, 
left ankle over right) 

 Vertical up and over 
(up to 90° and over to 
side) 

 Vertical up to opposite 
shoulder 
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Strength Protocol 
 
Breathing  
The most common pattern of breathing in Active Isolated Strengthening is to inhale before the movement, 
exhale during the concentric contraction phase, and then inhale on the eccentric contraction/recovery phase. 
An alternative is to inhale before the movement, exhale during the concentric contraction, pause for a 
moment to inhale again, and then exhale again on the eccentric phase.  
 
Whichever method you use, what matters most is making sure that the client breathes regularly, not holding 
his or her breath during the movements. 
 
Strength building and neuromuscular conditions 
When working with an individual who has polio, multiple sclerosis, Parkinson’s disease, or another 
debilitating neuromuscular condition, you will mostly be doing assisted strength building until the person 
gains sufficient strength to perform the movements on their own. 
  
Trunk Program: Abdominal — Back Exercises 

• Assisted Trunk Curls: one hand under upper back, other pressing in the abdomen postoperative, 
page 85, #1 
Primary muscles strengthened: upper rectus abdominis, oblique abdominals  

• Assisted Oblique Trunk Flexion: client holds one hand behind the head, page 85, #2 
Primary muscles strengthened: internal obliques, external obliques, same-side rectus abdominis 

• Trunk Curls: supine, knees bent, page 75, #1 
Primary muscles strengthened: upper rectus abdominis 

• Oblique Trunk Flexion: client holds one hand behind the head, page 76, #2 
Primary muscles strengthened: internal obliques, external obliques, same-side rectus abdominis 

• Pelvic Tilt: Supine knees bent, page 76, #3 
Primary muscles strengthened: lower rectus abdominis, distal internal and external obliques 

 
 

• Assisted Seated Reverse Sit-ups: sit at end of table and bring knees up, practitioners assists,  
page 86, #3 
Primary muscles strengthened: lower rectus abdominis, lower internal obliques, lower external obliques, 
iliopsoas 

• Seated Reverse Sit-ups: sit at end of table and bring knees up, page 77, #5 
Primary muscles strengthened: lower rectus abdominis, lower internal and external obliques, and 
iliopsoas 

• Assisted Seated Oblique Reverse Sit-ups: sit at end of table and raise bent knees to opposite 
shoulder, page 87, #5 
Primary muscles strengthened: lower internal and external obliques and lower rectus abdominis  
(on one side) 

• Seated Oblique Reverse Sit-ups: sit at end of table and raise bent knees to opposite shoulder,  
page 76, #7 
Primary muscles strengthened: same-side lower rectus abdominis, internal and external obliques, 
iliopsoas, transverse abdominis, small spinal rotators 
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• Assisted Supine Reverse Sit-ups: arm under knees assist, page 86, #4 
Primary muscles strengthened: lower rectus abdominis, internal and external obliques 

• Supine Reverse Sit-ups: hold top of table and bring bent legs up, page 78, #6 
Primary muscles strengthened: lower rectus abdominis, internal and external obliques 

• Assisted Supine Oblique Reverse Sit-ups: hold top of table and bring bent knees to opposite 
shoulder, page 87, #6 
Primary muscles strengthened: internal and external obliques (distal end), same-side rectus abdominis 
(distal end) 

• Supine Oblique Reverse Sit-ups: hold top of table and bring bent knees to opposite shoulder,  
page 79, #8 
Primary muscles strengthened: internal and external obliques (distal end), same-side rectus abdominis 
(distal end) 

 
 

• Pelvic Tilt (Bridge): lying supine, knees bent, page 79, #9  
Primary muscles strengthened: gluteus maximus, sacrospinalis, erector spinae 

• Trunk Hyperextension: lying prone, head up, page 80, #11 
Primary muscles strengthened: spinal extensors 

• Assisted Thoracic Extension: ankles and thorax strapped, pad under abdomen, page 88, #8 
Primary muscles strengthened: spinal extensors 

• Assisted Trunk Hyperextension Prone, Off-Table: legs belted down, page 89, #9 
Primary muscles strengthened: erector spinae 

• Trunk Hyperextension: Prone, Off-Table: legs belted down, page 80, #11 
Primary muscles strengthened: erector spinae 

 
 

• Assisted Oblique Trunk Hyperextension with Rotation: legs belted down, page 89, #10 
Primary muscles strengthened: one side of erector spinae, latissimus dorsi, interspinales, and quadratus 
lumborum 

• Oblique Trunk Hyperextension with Rotation: legs belted down, page 81, #12 
Primary muscles strengthened: one side of erector spinae, latissimus dorsi, interspinales, and quadratus 
lumborum 

• Assisted Lateral Side Flexion: legs belted down, page 90, #11 
Primary muscles strengthened: erector spinae, quadratus lumborum, latissimus dorsi, psoas major, 
transversalis, transverse abdominis, intertransversii 

• Lateral Side Flexion: legs belted down, page 81, #13 
erector spinae, quadratus lumborum, latissimus dorsi, psoas major, transversalis, transverse abdominis, 
intertransversii 

 
 

• Assisted Hip Abduction: side-lying, assist in lifting leg, page 90, #12 
Primary muscles strengthened: gluteus medius, gluteus minimus, tensor fascia latae, and sartorius 

• Hip Abduction: on the table, bend bottom knee and lift top leg, page 82, #14 
Primary muscles strengthened: gluteus medius, gluteus minimus, tensor fascia latae, and sartorius 
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• Hip Hyperadduction: on the floor, top foot on table, lift lower leg up, page 82, #15 
Primary muscles strengthened: adductor longus, adductor brevis, adductor magnus, gracilis, and 
pectineus 

• Assisted Hip Hyperextension: client in the center of the table, arms holding table and knee bent, 
assist in gluteus lift, page 91, #13 
Primary muscles strengthened: gluteus maximus and hamstrings 

• Assisted Straight Leg Hip Hyperextension: same position as above, leg straight, page 92, #14 
Primary muscles strengthened: gluteus maximus and proximal hamstrings 

 
• Hip Hyperextension: trunk on table, knee bent, lift one leg, page 83, #16 

Primary muscles strengthened: gluteus maximus and hamstrings 
• Straight Leg Hip Hyperextension: trunk on table, straight knee, lift one leg, page 83, #17 

Primary muscles strengthened: gluteus maximus and proximal hamstrings 
• Assisted Double Leg Raise Prone: legs off table, lift both together with assistance, page 93, #16  

Primary muscles strengthened: sacrospinalis, multifidus, quadratus lumborum, gluteals, and hamstrings 
• Double Leg Raise Prone: same as above, with both legs simultaneously, page 84, #18 

Primary muscles strengthened: sacrospinalis, multifidus, quadratus lumborum, gluteals, and hamstrings 
• Trunk Stabilization: prone on table, lift one leg up and opposite arm to the side, page 84, #19 

Primary muscles strengthened: lower erector spinae, sacrospinalis, multifidus, quadratus lumborum, 
gluteus maximus, and upper hamstrings 

  
 
Hip Exercises with Practitioner-Assisted Resistance 
• Hip Flexion with Resistance: draw the knee up toward the chest against resistance, page 95, #1 

Primary muscles strengthened: psoas major, iliacus, upper rectus femoris, lower abdominal muscles 
• Hip Extension with Resistance: straighten the knee back out against resistance, page 95, #2 

Primary muscles strengthened: hamstrings, gluteus maximus, quadriceps 
• Hip Abduction with Resistance: still supine, push laterally against resistance, page 96, #3 

Primary muscles strengthened: gluteus medius, gluteus minimus, sartorius, tensor fascia latae 
• Hip Adduction with Resistance: pull in medially against resistance, page 96, #4 

Primary muscles strengthened: adductor magnus, adductor longus, adductor brevis, pectineus, gracilis 
 
• Hip Medial Rotation with Resistance: supine on table, leg extended, rotate thigh medially against 

resistance, page 97, #5 
Primary muscles strengthened: gluteus minimus, gluteus medius, hamstrings, adductors 

• Hip Lateral Rotation with Resistance: on table, rotate thigh laterally against resistance, page 97, #6 
Primary muscles strengthened: gluteus maximus, sartorius, piriformis, obturator internus and externus, 
quadratus femoris, gemellus superior and inferior 

• Hip Hyperextension with Resistance: side-lying with bent knee, pull the thigh backward against 
resistance, page 98, #7 
Primary muscles strengthened: gluteus maximus, upper hamstrings, lower back muscles 
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Hip Exercises Solo 
• Side-Lying External Hip Rotation: top knee forward at 90° on pillow, bottom leg 90° hangs off the 

table; slowly lift and lower with weight, page 100, #3 
Primary muscles strengthened: quadratus femoris, obturator externus and internus, inferior and superior 
gemellus, piriformis, outer gluteus maximus 

• Side-Lying Internal Hip Rotation: bottom knee forward 90º, top leg 90º on pillow; at 90° medially 
rotate top leg with weight, page 100, #4 
Primary muscles strengthened: gluteus medius, tensor fascia latae, gluteus minimus 

 
• Internal Rotation Seated: sitting at the edge of the table, medially rotate each leg, adding weight as 

needed, page 101, #5 
Primary muscles strengthened: gluteus medius, gluteus minimus, tensor fascia latae 

• External Hip Rotation Seated: place a pad under the front leg and laterally rotate with the knee 
bent at 90°, page 101, #6 
Primary muscles strengthened: quadratus femoris, obturator externus and internus, inferior  
and superior gemellus, piriformis, outer gluteus maximus 

 
• Hip Adduction: side-lying on the floor, top leg on the table, lift the lower leg, adding weight where 

it is needed, page 102, #8 
Primary muscles strengthened: adductor magnus, adductor longus, adductor brevis, pectineus, and 
gracilis 

• Hip Flexion Supine: bring knee toward the chest to 90º, page 102, #9 
Primary muscles strengthened: psoas major, iliacus, pectineus, and rectus femoris 

• Hip Flexion Standing: lean against the edge of the table, weight on ankle, lift the knee toward the 
chest, page 103, #10 
Primary muscles strengthened: psoas major, iliacus, pectineus, rectus femoris 
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Hips, Legs, and Low Back 
Single Leg Pelvic Tilt 175° (knee to shoulder) 
Gluteus Across: Forearm on shin, cross body, down   
Gluteus Oblique: Knee to Shoulder  
Piriformis Femoral   90° 
Piriformis Sacrum (to bottom rib, 15° up) 45° 
 
Double Leg Pelvic Tilt (feet together knees 90°) 
Oblique Double Leg Pelvic Tilt (knees up, twist)  
 
Gastrocnemius 105° 
• Dorsiflexion — Hand on heel, neutral   
• Dorsiflexion turned in 
• Dorsiflexion turned out 
• Bent knee 90° parallel, in and out (soleus)  
• Bent knee 120° parallel, in and out (Achilles) 
• Leg up on shoulder, in and out  

 
Hamstring (distal) 
Bent knee neutral (straighten) 120° 
Bent knee lateral hamstring (turned in) 
Bent knee medial hamstring (turned out) 
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Hamstring (proximal) 
Straight leg hamstring neutral (lift leg) 120° 
Straight leg inner hamstring (rotate femur in) 
Straight leg outer hamstring (rotate femur out) 
 
Hip adductors stretch (move to edge of table) 90° 
Out to the side (stand at hip and pull) 
Rotate leg, then out to the side, down to floor 45° 
Rotate in, move up and out to the side 45° 
 
Hip abductors stretch 90° 
Rotate legs in, cross the body 30-45° 
Rotate out, cross the body up and over 90° 
 
Psoas-Iliacus 15° 
Standing, trunk on the table, knee bent and lift   
Adduct 15° (iliacus) and Adduct 30° (sartorius) 
 
Quadriceps 15° 
Bent knee hip extension (side-lying knee back)   
Distal quadriceps (heel to buttock) and down   
Proximal quadriceps (with hip extension)   
 
External hip rotators (Prone)  

(Knee bent 90° and Out 10°, 20°, 30°, 40°) 
Internal hip rotators Knee on Table, Face Feet 
2° elevated 2° across – 5° elevated 5° across   
10° elevated 10° across – 15° elevated 15° across   
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Thoracic extension 
Lying prone, seat belt at T9-T10 

Medial hip rotators (supine with pillow over knee) 
Ankle crossed over knee, press down 
Move 10°, Move 20°, Move 30° 

Big 3 (supine side flexion) 
Horizontal (upper body C-shaped), legs to diagonal 
Vertical up to 90° and over to the side 
Vertical up to near shoulder 
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Stretching Protocol 
G = Range of motion goal; LA = Lift angle 

 
Hip Stretches 
Single leg pelvic tilt — Warm up (knee to shoulder, G:175°), page 126 
Primary muscles stretched: sacrospinalis and gluteus maximus 

  

Lateral gluteus maximus (vertical thigh, knee across body, G:90°), page 135 
Primary muscles stretched: gluteus maximus and lower back rotators 

 

 

Oblique gluteus maximus (vertical thigh, knee across body higher, G:80°), page 135 
Primary muscle stretched: gluteus maximus (oblique fibers) 
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 Piriformis, femoral (bent knee across to opposite chest, G:90°), page 135 
Primary muscles stretched: piriformis (femoral attachment) and gluteus maximus 

  
Piriformis, sacrum (bent knee LA:15° across to bottom rib, G:45°) 
Primary muscle stretched: piriformis (sacral attachment)  
(also: low back rotators, external hip rotators, and gluteus maximus) 

  

 
(alternative position) 

 

Double leg pelvic tilt (feet together, 
knees G:90°, sacrum up), page 139 
Primary muscles stretched: erector 
spinae, multifidus, quadratus lumborum, 
sacrospinalis, lumbar extensors.  

Also: tensile force on lumbar and sacral 
ligaments 
  
Oblique double leg pelvic tilt (knees G: 90º, rotate toward you, down toward same-side elbow) 
Primary muscles stretched: erector spinae, multifidus, quadratus lumborum, sacrospinalis, and lumbar 
extensors on the opposite side. Also: tensile force on lumbar and sacral ligaments  
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Calf Stretches (G:105º) 
Primary muscles stretched: gastrocnemius and soleus 

Hand on foot parallel (gastrocnemius), page 148 

  
 
Hand on foot turned in (gastrocnemius) Hand on foot turned out (gastrocnemius) 

  

Bent knee G:90° parallel, in and out (soleus), page 147  
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Bent knee 120° parallel, in and out (soleus; also tensile force on Achilles tendon), page 148 

 

 

Leg up on the shoulder (proximal gastrocnemius), page 148 

  

On the table rope and/or on the shoulder, in and out, LA: 45º (gastrocnemius), page 148 
Involving the client in performing the exercises with the use of a soft 8-foot rope: No photo 
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Hamstring Stretches — Distal 
Primary muscles stretched: semitendinosus, semimembranosus, and biceps femoris 
 

Bent knee hamstring neutral 
(vertical thigh, straighten,  
G:90-110°), page 119 
Primary muscles stretched:  
distal lower hamstrings — 
semitendinosus, 
semimembranosus,  
and biceps femoris 

 

 
 

Bent knee medial hamstring 
(vertical thigh, low leg turned 
out, straighten, G:90-110°),  
page 120 
Primary muscles stretched: 
semimembranosus and 
semitendinosus 

 

 
 

Bent knee lateral hamstring 
(vertical thigh, low leg turned 
in, straighten, G:90-110°), 
page 120 
Primary muscle stretched: 
biceps femoris (distal 
insertions) 
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Hamstring Stretches — Proximal 
Primary muscles stretched: semitendinosus, semimembranosus, and biceps femoris 
Straight leg hamstring neutral (lift leg, LA: to same-side shoulder, G:90-110°), page 121 
Primary muscles stretched: proximal end and belly of semitendinosus, semimembranosus, and biceps femoris 

 

  
 
Straight leg medial hamstring  
(rotate femur in, LA: to sternum), page 
122 
Primary muscles stretched:  
proximal end and belly of semitendinosus 
and semimembranosus 

 
 
Straight leg lateral hamstring  
(rotate femur out, LA: lift diagonally 
to opposite shoulder), page 123 
Primary muscle stretched: biceps femoris 
(proximal end and belly) 
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Hip Adductor Stretches 
Primary muscles stretched: gracilis; adductor magnus, longus, and brevis; and pectineus 

Hip adductors, LA: 0º, G: 90º out to the side (move to edge of table, stand at hip and pull), page 125 
Primary muscles stretched: gracilis and adductor magnus, longus, and brevis 

 

 

Hip adductors to the floor, LA: straight to the floor, G: 45º (rotate out then out to the side, down to 
floor), page 125 
Primary muscles stretched: adductor magnus and gracilis 

  

Hip adductors up and out, LA: 45º, G: 120º (rotate in, move up and out to the side), page 125 
Primary muscles stretched: proximal end of adductors 
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Hip Abductor Stretches 
Primary muscles stretched: gluteus medius, vastus lateralis, tensor fascia latae, and iliotibial band 

Hip abductors across the body, G: 90º (rotate working leg out, LA: female 30º; male 45°), page 124 

  

 

Hip abductors up and over (lift up and over, G: 90º), page 124  
Primary muscles stretched: proximal fibers of abductors 

 

  

Hip abductors up 45° (rotate leg out, LA: toward same-side elbow)  
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Psoas-Iliacus, G:15° 
Primary muscles stretched: psoas, iliacus, sartorius, and rectus femoris  
 
Psoas-iliacus legs off 
table (trunk on table, 
knee bent 95º, parallel 
up), page 126 
Primary muscles 
stretched: psoas and 
rectus femoris  
 

  

 

 

Psoas-iliacus adduct 
15º (standing, trunk 
on the table, knee bent 
95°, parallel up), page 
126 
Primary muscle 
stretched: iliacus 

  

 

 

Psoas-iliacus adduct 
15º more 
Primary muscle 
stretched: sartorius 
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Quadriceps 
Primary muscles stretched: psoas, iliacus, and quadriceps 

Step 1: 
Quadriceps psoas 
(side-lying bent 
knee 90°, extend 
hip, G: 15–25º), 
page 127  
Primary muscles 
stretched: psoas, 
iliacus, and 
quadriceps 
 

 

 
 
Step 2: Distal 
quadriceps  
(G: heel to 
buttock), page 128  
Primary muscles 
stretched: distal 
rectus femoris 
 

  
 
Step 3: Distal 
medial quadriceps 
(knee to table,  
G: heel to buttock, 
down 15°) 
Primary muscles 
stretched: distal 
vastus medialis 
 
 

  

 
Step 4: Proximal 
quadriceps  
(G:heel to buttock 
with hip 
extension),  
page 128 
Primary muscles 
stretched: proximal 
quadriceps   
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External Hip Rotators (Prone): Knee Bent 90º, 45–60º 
Primary muscles stretched: obturator externus, inferior gemellus, obturator internus, superior gemellus, and 
quadratus 
Prone parallel (can be done supine as well with vertical thigh, 10° for each), page 130 
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Internal Hip Rotators (Prone) 90° 
Primary muscles stretched: tensor fascia latae, gluteus medius, gluteus minimus, psoas major, and sacro-
coccygeal muscles. (These also place tension on the sacrotuberous ligament.) 
 
2 ° elevated 2 ° across, 
page 132 
Primary muscles stretched: 
gluteus medius and tensor 
fascia latae 

  
 
5 ° elevated 5° across  
(use pillow), page 133 
Primary muscle stretched: 
gluteus minimus 

  
 
10 ° elevated 10° across  
Primary muscle stretched: 
psoas major 
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15 ° elevated 15° across  
Primary structures 
stretched: sacrotuberous 
ligament and sacro-
coccygeal muscles 

 

 

 

Thoracic Extension  
Primary muscles stretched: proximal abdominals, proximal serratus, proximal obliques  

Lying prone, seat belt at T9–T10, page 144 

  

 

 



 14 

Medial Hip Rotators (Supine), G: 90º  
Primary muscles stretched: gluteus minimus, gluteus medius, pectineus, psoas, iliacus, gracilis, adductor 
magnus, adductor longus, and adductor brevis  
Ankle crossed over knee — pillow under ankle/above the knee, press down with the elbow, page 137 
Move 10° • Move 20° • Move 30°  
 
Neutral 10º 20º 

   
 
 
Double Leg Pelvic Tilt  
Feet together knees 90° — sacrum up, page 139  
Primary muscles stretched:  
erector spinae, multifidus, quadratus lumborum, 
sacrospinalis, and lumbar extensors 
(Often done at the end also) 
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Big 3 (Supine Side Flexion) 
Primary muscles stretched: quadratus lumborum, lateral erector spinae 
 (These also place tension on the iliolumbar, supraspinous, and sacroiliac ligaments) 
 
Horizontal (upper body C shaped, legs to diagonal right, right ankle over left) 
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Vertical up and 
over (up to 90° 
and over to side) 

Vertical 
up to 
opposite 
shoulder 
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ACTIVE ISOLATED  
STRETCHING & STRENGTHENING 

The Foot and Ankle 
 

Instructor: Dr. Ben E. Benjamin 
 
Foot and Ankle Stretching Protocol  
• Ankle plantar flexion (tibialis anterior, extensor digitorum longus, extensor digitorum 

brevis, extensor hallucis longus, extensor hallucis brevis) 
• Ankle plantar flexion with slight eversion/inversion (medial dorsal foot tissues, proximal 

great toe and extensor muscles) 
• Ankle evertor stretch: ankle at 90º, medial rotation (peroneus longus, peroneus brevis, 

peroneus tertius,  
extensor digitorum longus) 

• Ankle invertor stretch: ankle at 90°, lateral rotation (peroneus longus, peroneus brevis, 
peroneus tertius,  
extensor digitorum longus) 

• Pronator: supinate the forefoot, three times — low, middle, and high, 90° (intrinsic 
dorsal muscles of the forefoot) 

• Supinator: pronate the forefoot, three times — low, middle, and high, 45° (intrinsic 
plantar muscles of the forefoot) 

 
• Metatarsal arched flexors: each toe into extension, 90° (flexor digitorum longus, flexor 

digitorum brevis) 
• Flexors two joint stretch: each joint one at a time (flexor hallucis brevis, flexor hallucis 

longus) 
• Metatarsal arched extensors: each toe into flexion, 90° (extensor digitorum longus, 

extensor digitorum brevis, extensor hallucis longus, extensor hallucis brevis) 
• Extensors two joint stretch: each joint one at a time (extensor hallucis longus, extensor 

hallucis brevis) 
 
• Toe adductor (web), 45° (extensor hallucis longus, extensor hallucis brevis) 
• Great toe: abduct, adduct 45°, extended, and flexed (adductor hallucis, extensor hallucis 

longus,  
extensor hallucis brevis) 

• Little toe: abduct, adduct 45°, extended, and flexed (flexor digitorum longus, flexor 
digitorum brevis,  
abductor digiti minimi, plantar interossei, flexor digiti minimi) 
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Foot and Ankle Stretching Protocol  
• Ankle plantar flexion  
• Ankle plantar flexion with slight eversion/inversion  
• Ankle evertor stretch: ankle at 90º, medial rotation  
• Ankle invertor stretch: ankle at 90°, lateral rotation  
• Pronator: supinate the forefoot, three times — low, 

middle, and high, 90°  
• Supinator: pronate the forefoot, three times — low, 

middle, and high, 45° 
 
• Metatarsal arched flexors: each toe into extension, 90°  
• Flexors three joint stretch: each joint one at a time  
• Metatarsal arched extensors: each toe into flexion, 90° 
• Extensors three joint stretch: each joint one at a time  
 
• Toe adductor (web), 45°  
• Great toe: abduct, adduct 45°, extended, and flexed  
• Little toe: abduct, adduct 45°, extended, and flexed  
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 Foot and Ankle Stretching Protocol 
 
Ankle plantar flexion  

 Ankle plantar flexion with 
slight eversion  

 Ankle plantar flexion with 
slight inversion 

 

 

 

 

 
 
Gastrocnemius: leg extended on the table 
 
Ankle evertor stretch:  
ankle at 90º, medial rotation  

Ankle invertor stretch:  
ankle at 90°, lateral rotation  

  
 
Pronator: supinate the forefoot, three times — low, middle, and high, 90°  
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Supinator: pronate the forefoot, three times — low, middle, and high, 45° 

   

 

 
Metatarsal arched flexors: each toe into extension, 90°  

    
 

Flexors two joint stretch: each joint one at a time 
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Metatarsal arched extensors: each toe into flexion, 90°  
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Extensors two joint stretch: each joint one at a time  

  
 
Toe adductor (web), 45°   

   
 
Great toe: abduct, adduct 45°, extended, and flexed 

    
 
Little toe: abduct, adduct 45°, extended, and flexed  
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Foot and Ankle Strengthening Protocol (concentric, then eccentric, then both) 

On the Table 
• Dorsiflexion assisted: sitting on the table, dorsiflex the foot against resistance (tibialis anterior, extensor 

hallucis longus, extensor digitorum longus, peroneus tertius) 
• Ankle inversion assisted: side-lying, bottom leg foot off the table, inversion against resistance (tibialis 

anterior, tibialis posterior) 
• Ankle inversion assisted: supine, same motion for those who cannot lie on their side (tibialis anterior, 

tibialis posterior) 
• Ankle eversion, side-lying: top leg, resisted eversion against resistance (peroneus tertius, peroneus 

longus, peroneus brevis, extensor digitorum longus) 
• Ankle eversion, supine: same motion for those who cannot lie on their side (peroneus longus, peroneus 

brevis, peroneus tertius, extensor digitorum longus) 
• Plantar flexion: bent knee, lying prone, knee bent at 90°, plantar flexion of the foot against resistance 

(soleus) 
• Plantar flexion: straight leg, lying prone, plantar flexion against resistance (gastrocnemius, soleus) 
 
Foot Exercises 
• Foot pronation: towel on a wood floor with weight, move foot laterally (peroneus longus, peroneus 

brevis, peroneus tertius, intrinsic muscles of the plantar portion of the foot)  
• Foot supination: towel on the floor with weight, move foot medially (flexor digitorum longus, flexor 

hallucis longus, tibialis anterior, tibialis posterior, intrinsic muscles of the foot)  
• Foot flexion: towel on the floor in front with weight; flex the toes to pull the weight toward you 
• Heel raises — neutral: parallel feet, standing on two-inch board or step (gastrocnemius, soleus, 

plantaris) 
• Heel raises — pronated: as above with feet turned out  (peroneus longus, peroneus brevis, peroneus 

tertius) 
• Heel raises — supinated: as above with feet turned in (gastrocnemius, soleus, posterior tibialis) 
• Ankle dorsiflexion — on the table: tubular socks with weight tied around the ankle; sock goes through 

the first two toes; dorsiflex the foot (tibialis anterior, extensor digitorum longus, extensor digitorum 
brevis, peroneus tertius, extensor hallucis longus) 

• Ankle eversion — foot pronation: same position, everting the foot (tibialis anterior, extensor digitorum 
longus, extensor digitorum brevis, peroneus longus, peroneus brevis, peroneus tertius) 

• Ankle inversion — foot supination: same position, inverting the foot (tibialis anterior, flexor digitorum 
longus, flexor hallucis longus, tibialis posterior) 

 
Toe Exercises 
• Toe abduction: wrap rubber bands around four toes and abduct (abductor hallucis, abductor digiti 

minimi, dorsal interossei) 
• Great toe abduction: rubber band around the toes; abduct the great toe; then wrap the rubber band to 

plantar flex the great toe, and then to dorsiflex the great toe, and then to dorsiflex at a 45° angle, both 
medial and lateral (abductor hallucis) 
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• Toe extension: wrap the rubber band around each toe and perform extension against resistance while 
holding the other toes (extensor digitorum longus, extensor hallucis longus, extensor digitorum brevis, 
lumbricals) 

• Toe adduction: using the hands for resistance, draw the great toe and the second toe together, then do 
this for each of the other pairs of toes (adductor hallucis, plantar interossei)  

• Toe flexion: using the finger, extend each toe and flex against resistance (flexor digitorum longus, flexor 
digitorum brevis, flexor hallucis longus, flexor hallucis brevis, interossei, flexor digiti minimi brevis, 
lumbricals) 
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Foot and Ankle Strengthening Protocol  
On the Table 
• Dorsiflexion assisted: sitting on the table, dorsiflex the foot 

against resistance  
• Ankle inversion assisted: side-lying, bottom leg foot off the 

table, inversion against resistance 
• Ankle inversion assisted: supine, same motion for those 

who cannot lie on their side  
• Ankle eversion, side-lying: top leg, resisted eversion 

against resistance  
• Ankle eversion, supine: same motion for those who cannot 

lie on their side  
• Plantar flexion: bent knee, lying prone, knee bent at 90°, 

plantar flexion of the foot against resistance  
• Plantar flexion: straight leg, lying prone, plantar flexion 

against resistance  
 
Foot Exercises 
• Foot pronation: towel on a wood floor with weight, move 

foot laterally   
• Foot supination: towel on the floor with weight, move foot 

medially   
• Foot flexion: towel on the floor in front with weight; flex 

the toes to pull the weight toward you 
 
• Heel raises — neutral: parallel feet, standing on two-inch 

board or step  
• Heel raises — pronated: as above with feet turned out  
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• Heel raises — supinated: as above with feet turned in
• Ankle dorsiflexion — on the table: tubular socks with

weight tied around the ankle; sock goes through the first
two toes; dorsiflex the foot

• Ankle eversion — foot pronation: same position, everting
the foot

• Ankle inversion — foot supination: same position,
inverting the foot

Toe Exercises 
• Toe abduction: wrap rubber bands around before toes and

abduct
• Great toe abduction: rubber band around the toes; abduct

the great toe; then wrap the rubber band to plantar flex
the great toe, and then to dorsiflex the great toe, and then
to dorsiflex at a 45° angle, both medial and lateral

• Toe extension: wrap the rubber band around each toe and
perform extension against resistance while holding the
other toes

• Toe adduction: using the hands for resistance, draw the
great toe and the second toe together, then do this for each
of the other pairs of toes

• Toe flexion: using the finger, extend each toe and flex
against resistance




