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joint mobility and be a problem in the active population

by increasing injury risk (6). Researchers have reported a
correlation between muscle extensibility deficits and injuries to the
hamstrings (17), quadriceps (8,27), and Achilles tendon (15,18). The
personal trainer may need to address muscle extensibility deficits
with their clients in order to decrease the likelihood of injury (4,6).

| ower extremity muscle extensibility deficits can affect

One way personal trainers can determine if a client has muscle
extensibility deficits is through muscle extensibility tests. These
tests are often used to screen clients and confirm the presence of
extensibility deficits prior to prescribing a flexibility and mobility
program (6,7). Understanding specific tests may help the personal
trainer to better identify deficits and focus the intervention
programs to address those issues. The purpose of this article is

to provide a review of common muscle extensibility tests of the
lower extremity.

MUSCLE EXTENSIBILITY TESTS

The following sections discuss specific muscle extensibility tests
for the lower extremity that can be easily performed in a short
amount of time with little to no equipment or preparation time.
The term “muscle extensibility” refers to the muscle’s ability to
lengthen or stretch (19). Muscle extensibility is needed for overall
flexibility, which includes the ability of the body tissues (e.g.,
muscles and connective tissues) to lengthen appropriately to allow
the joint/s to move through a full range of motion (26). “Mobility”
is another term used to describe how the joint/s can freely move
during motion (19). The personal trainer should consider that
several related terms exist that may be referring to the same
observable concept. The tests described in the subsequent
sections have been classified as muscle extensibility tests in the
research. A measurement device, such as a goniometer, can be
used to measure the degrees of motion for all the tests discussed.
Some examples will be provided in the following sections.

ILIOPSOAS AND RECTUS FEMORIS

This section presents two muscle extensibility tests for the
iliopsoas and rectus femoris muscles. The Duncan-Ely, or prone
knee flexion, test can be performed passively by the personal
trainer or actively by the client (21). The test assesses rectus
femoris length (16,21). The modified Thomas test is a passive test
administered by the client (22). The test measures both iliopsoas
and rectus femoris muscle extensibility. The personal trainer must
ensure that the client maintains a stable pelvis for all tests.

DUNCAN-ELY TEST (PRONE KNEE FLEXION)
Rationale: Passive test

Client Position: Prone on table with legs together and both
knees extended.

Personal Trainer Position: Standing next to the test leg.

Passive Procedure: The personal trainer grasps the test leg
above the ankle and passively flexes the knee to a maximum
pain free limit. The contralateral hip and knee are kept flat on the
table (Figure 1).

Active Procedure: The client actively flexes the knee to a
maximum pain free limit.

Interpretation: If the test hip rises as the knee is flexed, that
indicates decreased muscle extensibility. No movement from the
test hip suggests no muscle extensibility deficits.

FIGURE 1. DUNCAN-ELY TEST
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MODIFIED THOMAS TEST leg is relaxed. The personal trainer conducts three measurements
Rationale: Passive test (rectus femoris, iliopsoas, tensor fascia of the test leg: 1) hip angle for iliopsoas length, 2) knee angle
latae (TFL)/iliotibial band) for rectus femoris length, and 3) hip abduction angle for tensor

fascia lata/iliotibial length. The procedure is then repeated on the
Client Position: Lying supine at the end of the table with legs opposite side.

together and both knees bent over the edge of the table.
Interpretation: No muscle extensibility deficit is considered when

Personal Trainer Position: Standing next to the test leg. the hip and posterior thigh are flat on the table, hip is in line with
pelvis (not abducted), and knee remains at a minimum of 90°.

Procedure: The client actively flexes the non-test knee to the Decreased muscle extensibility is considered when the hip is not

chest and holds the hip with their hands in the maximally flexed flat on the table, the hip is abducted, or the knee angle is less than

position. The lumbar spine and pelvis are flat on the table. The test 80 - 90° (Figures 2A - D).

FIGURE 2A. MODIFIED THOMAS TEST—
NO MUSCLE EXTENSIBILITY DEFICITS

FIGURE 2B. MODIFIED THOMAS TEST—
DECREASED RECTUS FEMORIS

FIGURE 2D. MODIFIED THOMAS TEST—DECREASED TFL
PTQ 7.1| NSCA.COM 9



MUSCLE EXTENSIBILITY TESTING FOR THE LOWER EXTREMITY—

A REVIEW FOR THE PERSONAL TRAINER

HAMSTRINGS

This section presents two muscle extensibility tests for the
hamstrings that are both passive and active tests. The knee
extension test can be passively performed by the personal trainer
or actively by the client (10). The straight-leg raise tests can also
be passively performed by the personal trainer or actively by

the client (10,11). The personal trainer must ensure that the client
maintains a stable pelvis for all tests since an anterior or posterior
positioned pelvis can affect test results (14).

KNEE EXTENSION TEST
Rationale: Passive or active test

Client Position: Lying supine on table with legs together and
knees extended.

Personal Trainer Position: Standing next to the test leg.

Passive Procedure: The personal trainer can hold the test leg in
the 90-degree hip flexion and 90-degree knee flexion position and
then passively extends the knee to a maximum pain free limit. The
contralateral hip and knee are kept flat on the table (Figure 3).

Active Procedure: The client holds the test leg in the 90-degree
hip flexion and 90-degree knee flexion position and then
actively extends the knee until a maximum pain free limit is
achieved (Figure 5).

Modification: The contralateral hip and knee can be bent if the
client experiences lumbopelvic discomfort. This is illustrated in
Figures 4 and 5.

Interpretation: Knee flexion angle greater than 20° indicates
decreased hamstring extensibility. Anything less suggests no
muscle extensibility deficits.

FIGURE 3. PASSIVE KNEE EXTENSION TEST

FIGURE 5. ACTIVE KNEE EXTENSION TEST—KNEE BENT
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STRAIGHT-LEG RAISE TEST
Rationale: Passive or active test

Client Position: Lying supine on table with legs together and
knees extended.

Personal Trainer Position: Standing next to the test leg.

Passive Procedure: The personal trainer grasps the test leg,
passively flexes the hip, and extends the knee. The knee is fully
extended throughout the test. The leg is raised up to a maximum
pain-free limit (Figure 6). The contralateral hip and knee are kept
flat on the table.

Active Procedure: The client actively flexes the hip and extended
knee to a maximum pain free limit (Figure 7).

Modification: The contralateral hip and knee can be bent
if the client experiences lumbopelvic discomfort. This is
illustrated in Figure 7.

Interpretation: Straight-leg raise of less than 80° from the
starting position (leg flat on surface) indicates decreased
hamstring extensibility. Anything greater suggests no muscle
extensibility deficits.

FIGURE 6. PASSIVE STRAIGHT-LEG RAISE TEST

FIGURE 7. ACTIVE STRAIGHT-LEG RAISE TEST
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MUSCLE EXTENSIBILITY TESTING FOR THE LOWER EXTREMITY—

A REVIEW FOR THE PERSONAL TRAINER

TENSOR FASCIA LATA (TFL)/ILIOTIBIAL

BAND AND HIP ADDUCTORS

This section presents two tests for the TFL/iliotibial band complex
and adductors. The Ober test is a passive test for the TFL/iliotibial
band complex and is performed by the personal trainer (12,20,24).
The adductor length test also has two versions and is another
passive test that is performed by the personal trainer (9). The
personal trainer must ensure that the client maintains a stable
pelvis for all tests.

OBER TEST
Rationale: Passive test

Client Position: Side-lying with top leg straight. Non-test leg is
down with hip and knee flexed by client.

Personal Trainer Position: Standing behind the client.

Procedure: The personal trainer grasps the test leg and passively
abducts and extends the hip, and then bends the knee to 90
degrees of flexion. The leg is held above hip level and the thigh in
line with trunk (Figure 8). The test leg is passively lowered down
while the opposite arm stabilizes the pelvis by putting a hand over
the iliac crest just above the hip joint.

Interpretation: If the leg remains above the level of the test

hip or horizontal level to the table (abducted), the test is
considered positive for decreased muscle extensibility (Figure 9).
If the hip drops 10 degrees or more below level of the hip or
horizontal level (adduction), it suggests no muscle extensibility
deficits (Figure 10).

[ A
FIGURE 9. OBER TEST—LEG ABOVE HORIZONTAL
INDICATES TIGHTNESS (RED LINE)

i
FIGURE 10. OBER TEST—LEG BELOW HORIZONTAL
SUGGESTS NO DEFICITS (RED LINE)
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HIP ADDUCTOR LENGTH TESTS
Rationale: Passive test

Client Position: Lying supine on the table with legs together and
both knees extended.

Personal Trainer Position: Standing on the side of the test leg.
Procedure (knee straight): The personal trainer passively abducts

the test hip with the knee extended to a maximum pain-free
limit (Figure 11). -

Procedure (knee bent): The test hip is passively abducted
with the knee flexed to 90 degrees to a maximum pain-free
limit (Figure 12).

FIGURE 11. HIP ADDUCTOR LENGTH TEST—KNEE STRAIGHT

Interpretation: Knee straight and bent: 45 degrees of abduction
or greater suggests no muscle extensibility deficits. If the motion
is less, then it is considered decreased extensibility.

*Note: A standard (Figure 11) or digital (Figure 12) goniometric
device can be used to measure the degrees of motion.

FIGURE 12. HIP ADDUCTOR LENGTH TEST—
KNEE BENT AT 90 DEGREES
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MUSCLE EXTENSIBILITY TESTING FOR THE LOWER EXTREMITY—

A REVIEW FOR THE PERSONAL TRAINER

ANKLE PLANTAR FLEXOR GROUP

This section presents two muscle length test versions for the
plantar flexor group (e.g., gastrocnemius, soleus). The non-weight
bearing ankle dorsiflexion test is a passive test performed by the
personal trainer, and the weight-bearing ankle dorsiflexion test
(weight-bearing lunge test) is an active test performed by the
client (1,13,23). For both test versions, the knee should remain
extended since a knee flexion angle of 10 - 20 degrees eliminates
the restraining effects of the gastrocnemius (2,3).

ANKLE DORSIFLEXION TEST
Rationale: Passive and active test

Client Position: Non-weight bearing: Lying supine on the table
with legs together and both knees extended. Weight-bearing:
standing in a lunge position in front of a wall (shoes off) with the
front and back foot flat on floor and feet approximately 4 - 6 in.
apart in width.

Personal Trainer Position: Standing on the side of the test leg.

Procedure: Non-weight bearing: The personal trainer passively
dorsiflexes the test ankle to a maximum pain-free limit. Weight-
bearing: The client assumes the lunge position facing a wall with
the test leg in the back and non-test leg in front. The test leg knee
is fully extended with the heel on the ground and the foot facing
forward. The client lunges towards the wall until a maximum
pain-free limit of ankle dorsiflexion is reached in the test leg while
keeping the foot flat on the ground.

Interpretation: Non-weight bearing: An ankle dorsiflexion range
between O - 16 degrees suggests no muscle extensibility deficits.
Weight-bearing: An ankle dorsiflexion range between 7 - 35
degrees suggests no muscle extensibility deficits. If the motion is
less, then it is considered decreased extensibility.

Non-Weight Bearing Note: In a seated position (Figure 13),

zero degrees is considered when the ankle makes a right angle
(90 degrees). If the ankle/foot moves up toward the head it is
considered dorsiflexion, if the ankle and foot point downward it is
considered plantar flexion.

Weight-Bearing Note: In a standing position (Figure 14), zero
degrees is considered when the ankle makes a right angle

(90 degrees). If the tibia (shin) moves forward over the foot/
ankle/toes it is considered dorsiflexion, if the tibia (shin) moves
backward it is considered plantar flexion.

*Note: A standard (Figure 13) or digital (Figure 14) goniometric
device can be used to measure the degrees of motion.

FIGURE 13. ANKLE DORSIFLEXION TEST—-NON-WEIGHT BEARING

FIGURE 14. ANKLE DORSIFLEXION TEST—WEIGHT-BEARING
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DISCUSSION

This article detailed specific lower extremity muscle extensibility
tests that are commonly used among allied health professionals
and qualified personal trainers. The personal trainer may want to
include such tests within the client assessment. These tests are
often conducted to confirm the presence of decreased extensibility
and to provide rationale for prescribing a flexibility and mobility
program for the client. For example, a client may have trouble
performing a bodyweight squat through the full range of motion.
The personal trainer observes some compensations through the
lumbopelvis and lower extremity during the down phase of the
movement. The personal trainer suspects that the compensations
could be from decreased lower extremity muscle extensibility

or a motor control issue. To further assess, the personal trainer
may first perform specific lower extremity muscle extensibility
tests to rule in or out any deficits, then perform specific motor
control tests. This information may help the personal trainer to
focus the exercise prescription on the primary issues which may
improve the outcomes of the client’s program. This brief example
illustrates how such muscle extensibility tests can be included

in a comprehensive client assessment process. Personal trainers
should consider integrating muscle extensibility tests into their
client assessments.

PRACTICAL APPLICATION

In the presence of muscle extensibility deficits, the personal
trainer may choose to address these issues through a corrective
flexibility/mobility program. Personal trainers should consider
using the extensibility tests as repeated measures to document
and track clients’ progress with their programs. For example, the
personal trainer can re-test a client every four weeks with specific
extensibility tests and track their progress. This may enhance
client participation and reinforce the program goals since both the
client and personal trainer can observe the changes over time.

The corrective exercise prescription for clients with lower
extremity muscle extensibility deficits may involve specific
flexibility and mobility exercises such as stretching (e.g.,

static), dynamic movements, and myofascial rolling (e.g., foam
rolling) (25). These interventions can be done in isolation or

as a multimodal program depending on the client’s needs and
health status. The research suggests that a multimodal program
consisting of static stretching, dynamic movements, and
myofascial rolling may produce favorable outcomes versus a single
intervention (5,25). The exercise prescription including parameters
such as: intervention type, dosage, and frequency will be specific
to each individual client. A comprehensive discussion on this topic
is beyond the scope of this article. Readers are encouraged to
further research the therapeutic effects of a multimodal flexibility/
mobility program versus a single intervention. The reference list
provides several manuscripts on the topic.

CONCLUSION

Lower extremity muscle extensibility tests are commonly used by
allied health professionals and personal trainers. These tests are
easy to administer with little to no equipment. Personal trainers
should consider using a goniometric device to document and track
a client’s progress. These tests should be part of a comprehensive
client assessment to determine the influence of muscle
extensibility deficits on the client’s joint range of motion, mobility,
muscle strength, and movement efficiency.
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