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This protocol is a description of the standardized criteria-based
treatment protocol included in our research study on acute
adductor injuries.

The sessions were supervised by a sports physiotherapist.

The protocol was developed to minimize equipment needed.
Only resistance elastics, agility cones, and a ball (if relevant) are
needed.

The protocol has two key parts. A groin exercise progression
and a progressive running and sports protocol.

For athletes with high compliance (>3 sessions/week),
additional non-groin exercises were included on alternate days
when the protocol exercises were not performed. These were
not standardized, but generally focused on the posterior chain
muscle groups. These exercises all had to be completed without
adductor pain.

During the treatment period, therapeutic ultrasound, laser, and
dry needling were prohibited.

Soft-tissue treatment/massage was prohibited on the injured
area, but allowed elsewhere, if high muscular tone was
considered to limit exercise performance.

Athletes were not allowed to progress through the
rehabilitation phases if they were taking any form of pain
medication.



Both the groin exercise protocol and the running & sports movement
protocol are divided into 4 phases. Set criteria (described later) need to
be met prior to passing each stage. The two parts can be progressed
independently, meaning that it is for example possible to be in phase 2 in
the groin exercise protocol and in phase 4 in the running protocol or vice
versa. Criteria for both protocols must be completed before initiation of
on-field/on-court sports-specific training.
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Pain-Controlled Repetition Maximum
Standardization of intensity in resistance training generally relies on an
estimate of a percentage of maximal load at a given number of
repetitions performed to failure. This is known as repetition maximum
(RM). An example could be 75% of 1RM, which corresponds to 10RM,
representing the maximal load that can be completed in 10 consecutive
repetitions.

In patients with acute muscle injuries, low actual RM can rarely be
performed, as pain will usually set the limit of load when targeting
the injured muscle. Therefore, setting a predefined number of
repetitions will generally result in sets being performed at a lower
load and/or with fewer repetitions than their current ability. Thus,
athletes were instead instructed to perform the included exercises to
repetition failure within a pain limit of 2 on numerical rating scale
from 0-10.

If pain was < 1/10, athletes were encouraged to increase the load. If pain
was = 3/10 the load was reduced, i.e. the athletes were continuously
encouraged to perform exercises with minor pain corresponding to 2/10
and for as many repetitions as possible.

We call this pain-controlled repetition maximum.

Perform exercise
with 2/10 pain

Increase load Reduce load

0 1 2 3 4 5 6 7 8 9 10
No Moderate Worst possible
Pain Pain pain

Numerical pain rating scale



Exercises - 4 sets of 20 reps
1. Leg swings side to side

2. Leg swings front to back
3. Hip circles

Progression Criteria

Minimal pain (<2/10) during:

- Rest

- Walking

- Standing maximal i ivation without

Exercises - 2 sets of 20+ reps (PRM) — velocity: 3s con/3s ecc
Continue exercises 1-3

4. Hip adduction with elastics

5. Hip flexion with elastics

6. Abdominal twist with elastics

Early
2

resistance Progression Criteria
No resting pain (DOMS accepted).
Hip adduction exercise: min. 1 set of 20PRM (pain < 2/10)

( Exercises - 3 sets of 15+ reps (PRM) - velocity: 3s con/3s ecc

Continue 1-6
7. One leg coordination exercise.
Load 1

progression

Progression Criteria
Hip adduction exercise: Min 1 set of 15PRM (pain < 2/10)
Full range of motion high velocity active dynamic stretching/ballistic stretch (pain < 2/10)

Exercises - 3 sets of 15+ reps (PRM) — velocity: <1s con/3s ecc
Continue exercises 1-7.

8. Kicking exercise/Tension Arc

9. Copenhagen Adduction exercise.

High load
4 14

ngh Speed J Clinically Pain Free (CPF) criteria
Pain free i

Pain free maximal isometric adduction in outer-range
Pain free maximal passive adductor stretch

Pain free hip adduction exercise with elastics at 10RM
Pain free Copenhagen Adduction exercise 10 reps.
Pain free T-Test at 100% self-reported intensity




Phase

Running
movements

Exercise
Small steps on the spot progressed into slow running

Progression Criteria
Running performed pain free at 30% intensity

Slow running
& side-steps

Exercises

Linear running (jogging) with increasing speed and time
Narrow side-steps increasing step width and speed
Forward and backwards running

Zig-zag shuffles

Progression Criteria
Running pain free for 15 min. up to 60% intensity
Side-steps and zig-zag runs pain free at 60% intensity

Exercises
30m linear running intervals with increasing speed
Side-steps and ladder drills increasing step width and speed

Progressive
running & COD

High speed
running & COD

Hard acceleration and decelerations
Zig-zag shuffles and turns with and without ball.

Progression Criteria
10 straight 30m. sprints pain free at 80% intensity
T-Test pain free at 80% intensity

Exercises

30m linear running intervals progressed to max sprints

Side-steps progressed to max width and max speed

Acceleration and decelerations progressed to max speed

Zig-zag shuffles and turns with and without ball progressed to max speed
COD/cutting exercises at different angles (45, 90, 135 & 180 deg.)

Clinically pain free criteria:
10x straight 30m sprints pain free at 100% intensity
T-Test pain free at 100% intensity

Controlled sports training criteria:

lllinois Agility test pain free at 100% intensity

Spider test pain free at 100% with and without ball, if ball sport
Individual sports-specific drills.




Leg swings

Extension/Flexion

Stand on one leg while holding on to a stable support on the same
side as the moving leg. Swing the leg backward and forward in a
kicking motion with progressing range and speed. Keep the chest
forward and try not to bend the hip of the standing leg during the
movement.




Leg swings




Hip circles
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As soon as you can move your leg maximally out to the side with only
minor pain (max 2/10), and you have no or minimal pain during rest
and walking, you can start to place resistance load on your adductors.

In this study we used elastic tubes, but you can also use a cable pulley
doing the same exercises.

The elastic tubes we used had 4 different levels of resistance: 1 to 4
elastic tubes. These were 3m long to reduce the difference in load
from the beginning to the end of the movement (which is higher with
shorter bands). Further adjustments of resistance is made by changing
the distance from the fixation point to the starting position of the
exercise. This is used to adjust and record progression.
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General non-groin exercises

In addition to the standardized protocol, we generally recommend
performing additional exercises on the days that the protocol is not
performed.

There may be many different exercises which can be relevant for you.
Discuss with your physiotherapist how to prioritize these. It is important
that none of these exercises are focusing on the adductors, as it is part of
the protocol that the adductor muscles get a relative recovery day
between the groin exercise sessions. In this regard, ensure all additional
non-groin exercises are performed pain free.



In order to be progressed to the controlled sports training, you have to be
clinically pain free in specific clinical examination tests, as well as in a number
of groin exercises, and running and change of direction drills as described
below.

Pain free adductor palpation

Pain free maximal isometric adduction in outer-range abduction
Pain free maximal passive adductor stretch

Pain free hip adduction exercise with elastics at 10RM

Pain free Copenhagen Adduction exercise 10 reps.

Pain free linear sprinting at 100% self-reported intensity (10x30m)
Pain free T-Test at 100% self-reported intensity




When you have completed the clinically pain free criteria, you have to
perform on-court or on-field exercises at an intensity corresponding to
what you would expect to perform during a normal training session. This
will usually take at least 2 or 3 days, respectively. The exercises will
depend on your sport and your position. When you have completed
these exercises pain free and you feel ready, you are allowed to return to
your sport, preferably with a progressive increase in normal training
sessions initially. Below is an example from football with drills you need
to complete pain free before you return to sport.

Pain free lllinois Agility Test at 100% intensity

Pain free Spider test at 100% intensity

Pain free football drills:

- Pre-planned & reactive change of directions with
and without ball

Jumps (bilateral/unilateral, horizontal/vertical)
Straight passes, progressing distance

Crosses (standing & running)
Corner kicks/goal kicks
Shooting scenarios

- Onevs. one
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