
eAppendix.
Description of Therapeutic Exercises Used in the 6 Modules (THEX M1–M6)a

1. Retraction of the shoulder blades lying prone
Aim: Activation of muscles in the posterior scapular region

Instructions: Lie face down, with a folded towel under your forehead. Your head should be relaxed on the support, with your
neck in neutral position and your arms relaxed by your sides (Fig. 1). Retract your shoulder blades, with your upper arms relaxed.
Return to the starting position (Fig. 2).

Dosage:

● In THEX M1, repeat the movement 5 times with a 5-second hold at the peak of the movement. Rest for 5 seconds between
repetitions.

● In THEX M2, repeat the movement 10 times with a 10-second hold at the peak of the movement. Rest for 10 seconds between
repetitions.

Figure 1. THEX exercise 1. Lie face
down.

Figure 2. THEX exercise 1. Retract
your shoulder blades.

2. Craniocervical flexion
Aim: Activation of the deep flexor muscles of the neck

Instructions: Lie on your back, with a folded towel under your upper neck (Fig. 3). Your neck should be relaxed and in a neutral
position. Stare at the ceiling, with your arms by your sides. Pull your chin toward your chest without lifting your head, eyes
looking downward (Fig. 4). Return to the relaxed position.

Dosage:

● In THEX M1, repeat the movement 5 times with a 5-second hold at the peak of the movement. Rest for 5 seconds between
repetitions.

● In THEX M2, repeat the movement 10 times with a 10-second hold at the peak of the movement. Rest for 10 seconds between
repetitions.

Figure 3. THEX exercise 2. Lie on your
back.

Figure 4. THEX exercise 2.
Craniocervical flexion.
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3. Head lift lying prone
Aim: Activation of the muscles of neck, controlling the posture of cervical spine

Instructions: Lie face down, with a folded towel under your forehead (Fig. 5). Your neck should be relaxed and in a neutral
position, and your arms should be bent and your hands flat on the floor under your shoulders. Lift your head and shoulders by
activating muscles in your neck and upper back, keeping your cervical spine in a neutral position. Note: do not push up with
your arms. The movement should be slow and controlled, and you should keep looking downward (Fig. 6). Hold the position,
then return to the starting position.

Dosage:

● In THEX M1, repeat the movement 5 times with a 5-second hold. Rest for 5 seconds between repetitions.

● In THEX M2, repeat the movement 10 times with 10-second hold. Rest for 10 seconds between repetitions.

Figure 5. THEX exercise 3. Lie face
down.

Figure 6. THEX exercise 3. Lifting head
and shoulders.

4. Specific exercise for the flexors of the cervical spine
Aim: To learn to properly activate the flexors of the cervical spine and to stabilize the position of the head and neck when leaning
the trunk forward

4a. Isometric cervical flexion
Instructions: Sit up straight, with your shoulders relaxed and your hands on your lap. Place the palm of one hand against your
forehead. Push your head forward while resisting with your hand, keeping your head motionless (Fig. 7). Maintain this activation
without hunching your shoulders. Relax after each activation.

Dosage:

● In THEX M2, the activation is for 5 seconds. Perform 1 to 3 times.

Figure 7. THEX exercise 4a. Isometric
cervical flexion.
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4b. Dynamic cervical flexion against the rubber band
Instructions: Sit up straight, with an elastic rubber band around your forehead and fixed at the other end to a solid object (eg,
a door handle). Keep your shoulders and arms relaxed and your hands on your lap (Fig. 8). Keep your back and neck straight
and lean your torso forward from your hips until you feel the resistance of the rubber band against the forehead, but do not lift
your chin (Fig. 9). The muscles in the front of your neck are activated. You should maintain the same posture in your neck and
head throughout the movement. Return to the starting position.

Dosage:

● In THEX M3, repeat 10 times for a total of 2 sets using the yellow rubber band. Aim for a rating of perceived exertion (RPE)
of 10 to 12 in the second set.b

● In THEX M4, repeat 10 to 15 times for 3 sets using the red rubber band, with a 1-minute rest between sets. Aim for an RPE
of 12 to 14 in the third set.

● In THEX M5, repeat 15 times for 3 sets using the red rubber band, with a 1-minute rest between sets. Aim for an RPE of 12
to 14 in the third set.

Figure 8. THEX exercise 4b. Sit up
straight.

Figure 9. THEX exercise 4b. Dynamic
cervical flexion.

5. Specific exercise for the extensors of the cervical spine
Aim: To learn to properly activate the extensors of the cervical spine and to stabilize the position of the head and neck while
leaning the torso backward

5a. Isometric cervical extension
Instructions: Sit up straight, with your shoulders relaxed and your hands on your lap. Place the palm of one hand against the back
of your head. Push your head back while resisting with your hand, keeping your head motionless (Fig. 10). Maintain this activation
without hunching your shoulders. Relax after each activation.

Dosage:

● In THEX M2, the activation is for 5 seconds. Performed 1 to 3 times.

Figure 10. THEX exercise 5a. Isometric
cervical extension.
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5b. Dynamic cervical extension against a rubber band
Instructions: With your shoulders relaxed and your hands on your lap, sit straight up, with a rubber band around your head and
fixed at the other end to a solid object (eg, a door handle) (Fig. 11). Keep your back and neck straight and lean your torso
backward from the hips until you feel resistance in the rubber band against the back of your head, but do not lift your chin
(Fig. 12). The rear muscles of your neck are activated. The position of your head and neck should remain unchanged during the
movement. Return to the starting position.

Dosage:

● In THEX M3, repeat 10 times for 2 sets. Aim for an RPE of 10 to 12 in the second set.

● In THEX M4, repeat 10 to 15 times for 3 sets with a 1-minute rest between sets. Aim for an RPE of 12 to 14 in the third set.

● In THEX M5, repeat 15 times for 3 sets with a 1-minute rest between sets. Aim for an RPE 12 to 14 in the third set.

Figure 11. THEX exercise 5b. Sit up
straight.

Figure 12. THEX exercise 5b. Dynamic
cervical extension.
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6. Reciprocal flexion with straight arms
Aim: To control the muscles and posture of the cervical spine and upper trunk

Instructions: Stand up straight, with your knees slightly bent and with light dumbbells or weights in hands. Keep your head and
neck in a neutral position, with your shoulders relaxed. Keeping your arms straight, alternately raise and lower your hands in an
up-and-down motion (Fig. 13).

Dosage:

● In THEX M3, M4, and M6, do this for 30 seconds for 2 sets, with a rest between the sets. Aim for an RPE of 10 to 12 in the
second set.

Figure 13. THEX exercise 6. Reciprocal
flexion with arms.

7. One-arm extension (by turns) on all fours
Aim: To control the muscles and posture of the cervical spine and upper trunk

Instructions: While kneeling on all fours on a mat, ensure the proper alignment of your spine, neck, and torso. Your knees should
be vertically beneath your hips, and your arms should be vertically beneath your shoulders, with your hands flat against the mat.
Push yourself slightly upward, but avoid overextending your elbows. Raise one arm until it is parallel to the ground (Fig. 14). The
arm should be lifted to the level of shoulder height. Hold this position and return your hand to the mat. Repeat with the other
arm.

Dosage:

● In THEX M4, hold your arm in the extended position for 10 seconds. Repeat 5 times with both arms.

● In THEX M5, hold your arm in the extended position for 10 seconds. Repeat 5 times with both arms (1 set). Perform 1 to 3
sets.

● In THEX M6, hold your arm in the extended position for 10 seconds. Repeat 5 times with both arms for 3 sets.

Figure 14. THEX exercise 7. One-
armed extension on all fours.
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8. Head lift lying prone
Aim: Dynamic strengthening exercise for the neck flexor muscles

Instructions: Lie on your back, with a folded towel under your upper neck (Fig. 15). With your arms by your side and with your
neck relaxed and in a neutral position, look at the ceiling. Nod your head while looking downward (Fig. 16). Lift the head
(Fig. 17). Lower the head back to the starting position, keeping your chin pulled in.

Dosage:

● In THEX M5, 5 to 8 repetitions.

● In THEX M6, 10 to 15 repetitions.

Figure 15. THEX exercise 8. Lie on
your back.

Figure 16. THEX exercise 8. Nod your
head.

Figure 17. THEX exercise 8. Lift the
head.
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Stretching exercises for both intervention groups (THEX and TENS)
The stretching exercises are performed starting from the third module of THEX and the third TENS treatment. Every stretch is
performed 3 times on both sides with a 30-second hold.

9. Stretch in the cervical lateral flexion
Sit upright, with good posture. Slowly lower your head downward, with your chin pointing toward your armpit (Figs. 18 and 19).
Do not lift your shoulder up during the stretch. Hold the stretch for 20 seconds, slowly raise your head, and repeat the stretch
on the other side.

Figures 18 and 19. THEX and TENS
stretch in the cervical lateral flexion.

10. Stretch of the anterior neck muscles
Sit upright, with good posture. Keep your shoulders down and relaxed. Place one hand on the opposite shoulder. Slowly tilt your
head sideways and back until you are looking diagonally at the ceiling (Fig. 20). Hold the stretch for 20 seconds and return your
head to the neutral position. Repeat the stretch on the other side.

Figure 20. THEX and TENS stretch of
the anterior neck muscles.
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11. Stretch of pectoralis major muscle
Stand with your body perpendicular to a wall. Press your forearm against the wall, with your elbow bent at 90 degrees. Gently
turn your body away from the wall until you feel a mild-to-moderate stretch across your chest (Fig. 21). Hold for 20 seconds and
repeat 3 times with both arms.

Figure 21. THEX and TENS stretch of
pectoralis major muscle.

a TENS�transcutaneous electrical nerve stimulation.
b Borg G. Psychophysical bases of perceived exertion. Med Sci Sports Exerc. 1982;14:377–381.
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