Supplementary material: 
Non-validated procedures for injury classification

Aim of appendix
The aim of this appendix is to describe the procedures used in the clinical examinations of the injured novice runners in the DANO-RUN study. 

Injury definition
A running-related injury was defined as any musculoskeletal complaint of the lower extremity or back caused by running, which restricted the amount of running (distance, duration, pace, or frequency) for at least 1 week(1). 

Musculoskeletal examination in selected anatomical sites

The musculoskeletal examination of the injured subjects described in Gross (2) and Brukner (3) will be used for diagnostic purposes. The examination include observation, a subjective examination (patient anamnesis), and an objective examination. The objective examination include palpation of symptomatic and asymptomatic structures, active movement testing, passive movement testing, resistive testing, neurological examination, and special tests (flexibility, stability, balance, alignment). The physiotherapist and/or doctor may to use additional tests if necessary.

Using the findings from Taunton (4) it is expected that the most common site of injury occurrence is the knee (42 % of all injuries), followed by the foot/ankle (17 %), by the lower leg (13 %), by the hip/pelvis (11 %), by the Achilles/calf (6 %), by the upper leg (5 %), and finally by the lower back (3 %). Other sites did only represent a minority of the total injuries (3 %). Therefore, the procedures used on these anatomical sites are presented below.

Knee, calf, and upper leg
Jump on one leg. Deep squat on two legs. “But kickers”. Palpation of medial and lateral borders of patella, apex patella, patella tendon, tibia tuberosity, lateral and medial jointline, medial collateral ligament (MCL), lateral collateral ligament (LCL), insertio pes ancerinus, distal part of tendo tractus iliotibialis including gerdy tuberosity. Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity. McMurray and Appleys test for medial/lateral meniscal damage/tear. Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps). Resistance tests m. quadriceps, adductors, and biceps femoris / semimembranosus / semitendinosis / gracilis. Percussion patella and tibia tuberosity.

Foot/ankle
Jump on one leg. Deep squat on two legs. Palpation of jointline of art. talocruralis, ligamentum deltoideum, ligamentum talo-fibulare anterior, fascia plantaris including origo, tendons from m. tibialis anterior, tibialis posterior, mm. peroneii, and achilles. Resistance tests m. tibialis anterior, tibialis posterior, mm. peroneii, and achilles. 



Lower leg including Achilles tendon
Jump on one leg. Deep squat on two legs. Palpation of medial border of tibia 2 to 20 cm above medial malleoli, tibia, m. tibialis anterior, soft tissue of soleus, gastrocnemius, and Achilles tendon. Percussion of tibia and lateral malleoli. Resistance tests of m. tibialis posterior, tibialis anterior, and peroneii. Thomson test.

Hip/pelvis
Jump on one leg. Deep squat on two legs. Palpation of greater trochanter, spina iliaca anterior superior, iliac crest, spina iliaca posterior superior, Sacro-Iliac joint. Passive movement internal and external rotation. Compression art. coxae. Resistance tests m. iliopsoas, tensor fascia latae (TFL), adductures, gluteus medius, gluteus maximus. Neurological tests: Straight leg raise (SLR) and SLUMP. 

Other
No standardised procedure is described. The therapist and/or doctor choose themselves which tests are relevant. 
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Injury classification

According to Taunton (4) the following 20 diagnosis are the most common running injuries. The injuries are presented with the most common diagnosis first. The expected result from the musculoskeletal examination is defined as (P) for positive or (N) for negativ response.

1) Patello-Femoral Pain Syndrom (Location: knee, frequency: 16.5 %)
Classification based on findings from Fredericson (6). Jump on one leg (P). Deep squat on two legs (P). “But kickers” (N). Palpation of medial and lateral borders of patella (P), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (N), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (P). Resistance tests m. quadriceps (P), adductors (N), and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).

2) Iliotibial band friction syndrome (Location: Knee, frequency: 8.4 %)
Classification based on findings from Ellis and Khaund (7;8). Jump on one leg (P). Deep squat on two legs (N). “But kickers” (N). Palpation of medial and lateral borders of patella (N), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (N), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (P). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps, adductors, and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).

3) Plantar fasciitis (Location: Foot, frequency: 7.9 %) 
Classification based on findings from Neufelt (9). Jump on one leg (P). Deep squat on two legs (N). Palpation of jointline of art. talocruralis (N), ligamentum deltoideum (N), ligamentum talo-fibulare anterior (N), fascia plantaris including origo (P), tendons from m. tibialis anterior (N), tibialis posterior (N), mm. peroneii (N), and Achilles (N). Resistance tests m. tibialis anterior (N), tibialis posterior (N), mm. peroneii (N), and Achilles (N).

4) Meniscal injuries (Location: Knee, frequency: 5.0 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (P). “But kickers” (P). Palpation of medial and lateral borders of patella (N), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (P), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (P). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps, adductors, and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).

5) Tibial Stress Syndrome (Location: Lower leg, frequency: 5.0 %)
Classification based on findings from Moen (10). Jump on one leg (P). Deep squat on two legs (N). Palpation of medial border of tibia 2 to 20 cm above medial malleoli (P), tibia (N), m. tibialis anterior (N), soft tissue of soleus (N), gastrocnemius (N), and tendon of achilles (N). Percussion of tibia and lateral malleoli (N). Resistance tests of m. tibialis posterior (P), tibialis anterior (N), and peroneii (N). Thomson test (N).

6) Patellar tendinitis (Location: Knee, frequency: 4.8 %)
Classification based on findings from Peers (11). Jump on one leg (P). Deep squat on two legs (P). “But kickers” (P). Palpation of medial and lateral borders of patella (N), apex patella (P), patella tendon (P), tibia tuberosity (P), lateral and medial jointline (N), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps (P), adductors (N), and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).

7) Achilles tendinitis (Location: Lower leg, frequency: 4.8 %)
Classification based on findings from Longo (12). Jump on one leg (P). Deep squat on two legs (P). Palpation of medial border of tibia 2 to 20 cm above medial malleoli (N), tibia (N), m. tibialis anterior (N), soft tissue of soleus (N), gastrocnemius (N), and tendon of Achilles (P). Percussion of tibia and lateral malleoli (N). Resistance tests of m. tibialis posterior (N), tibialis anterior (N), and peroneii (N). Thomson test (N).

8) Gluteus medius injuries (Location: Hip / pelvis, frequency: 3.5 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (P). Palpation of greater trochanter (P), spina iliaca anterior superior (N), iliac crest (N), spina iliaca posterior superior (N), Sacro-Iliac joint (N). Passive movement internal and external rotation (N). Compression art. coxae (N). Resistance tests m. iliopsoas (N), tensor fascia latae (N), adductures (N), gluteus medius (P), gluteus maximus (N). Neurological tests: Straight leg raise (N) and SLUMP (N).

9) Stress fracture tibia (Location: Lower leg, frequency: 3.3 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (P). Palpation of medial border of tibia 2 to 20 cm above medial malleoli (P), tibia (P), m. tibialis anterior (N), soft tissue of soleus (N), gastrocnemius (N), and tendon of Achilles (N). Percussion of tibia (P) and lateral malleoli (N). Resistance tests of m. tibialis posterior (N), tibialis anterior (N), and peroneii (N). Thomson test (N).

10) Spinal injuries (Location: lower back, frequency: 2.3 %)
A medical doctor will diagnose these patients. No description made.

11) Hamstring injuries (Location: calf, frequency: 2.3 %)
Classification based on findings from Heiderscheit (13). Jump on one leg (P). Deep squat on two legs (N). “But kickers” (P). Palpation of medial and lateral borders of patella (N), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (N), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps (N), adductors (N), and biceps femoris / semimembranosus / semitendinosis / gracilis (P). Percussion patella and tibia tuberosity (N).

12) Metatarsalgia (Location: foot, frequency: 1.7 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (N). Palpation of jointline of art. talocruralis (N), ligamentum deltoideum (N), ligamentum talo-fibulare anterior (N), fascia plantaris including origo (N), tendons from m. tibialis anterior (N), tibialis posterior (N), mm. peroneii (N), and Achilles (N). Resistance tests m. tibialis anterior (N), tibialis posterior (N), mm. peroneii (N), and Achilles (N). Compression forefoot (P).

13) Anterior Compartment Syndrome (Location: Lower leg, frequency: 1.4 %)
Classification based on recommendations from Brukner (3). Jump on one leg (N). Deep squat on two legs (N). Palpation of medial border of tibia 2 to 20 cm above medial malleoli (N), tibia (N), m. tibialis anterior (N), soft tissue of soleus (N), gastrocnemius (N), and tendon of Achilles (N). Percussion of tibia and lateral malleoli (N). Resistance tests of m. tibialis posterior (N), tibialis anterior (N), and peroneii (N). Thomson test (N).

14) Gastrocnemius injuries (location: Lower leg, frequency: 1.4 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (N). Palpation of medial border of tibia 2 to 20 cm above medial malleoli (N), tibia (N), m. tibialis anterior (N), soft tissue of soleus (N), gastrocnemius (P), and tendon of Achilles (N). Percussion of tibia and lateral malleoli (N). Resistance tests of m. tibialis posterior (N), tibialis anterior (N), and peroneii (N). Thomson test (N).

15) Greater trochanteric bursitis (Location: Hip / pelvis, frequency: 1.2 %)
Classification based on findings from Williams (14). Jump on one leg (P). Deep squat on two legs (N). Palpation of greater trochanter (P), spina iliaca anterior superior (N), iliac crest (N), spina iliaca posterior superior (N), Sacro-Iliac joint (N). Passive movement internal and external rotation (N). Compression art. coxae (N). Resistance tests m. iliopsoas (N), tensor fascia latae (N), adductures (N), gluteus medius (P), gluteus maximus (N). Neurological tests: Straight leg raise (N) and SLUMP (N).

16) Adductor injuries (Location: Upper leg, frequency: 1.1 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (N). “But kickers” (N). Palpation of medial and lateral borders of patella (N), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (N), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps (N), adductors (P), and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).

17) Osteoarthritis knee (Location: Knee, frequency: 1.1 %)
Classification based on recommendations from Brukner  (3). Jump on one leg (P). Deep squat on two legs (P). “But kickers” (N). Palpation of medial and lateral borders of patella (N), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (P), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps (N), adductors (N), and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).

18) Sacroiliac injuries (Location: Knee, frequency: 1.1 %)
A surgeon will diagnose these patients. No description made.

19) Stress fracture femur (Location: Upper leg, frequency: 1.0 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (N). “But kickers” (N). Palpation of medial and lateral borders of patella (N), apex patella (N), patella tendon (N), tibia tuberosity (N), lateral and medial jointline (N), medial collateral ligament (N), lateral collateral ligament (N), insertio pes ancerinus (N), distal part of tendo tractus iliotibialis including gerdy tuberosity (N). Tests for Medial Collateral Ligament- (MCL), Lateral Collateral Ligament- (LCL), and Anterior Cruciate Ligament (ACL) laxity (N). McMurray and Appleys test for medial/lateral meniscal damage/tear (N). Insall tests for patello-femoral pain syndrome (compression of patella, isometric and dynamic resistance tests for m. quadriceps) all (N). Resistance tests m. quadriceps (P), adductors (P), and biceps femoris / semimembranosus / semitendinosis / gracilis (N). Percussion patella and tibia tuberosity (N).



20) Ankle inversion injuries (Location: Ankle, frequency: 0.9 %)
Classification based on recommendations from Brukner (3). Jump on one leg (P). Deep squat on two legs (N). Palpation of jointline of art. talocruralis (P), ligamentum deltoideum (P), ligamentum talo-fibulare anterior (P), fascia plantaris including origo (N), tendons from m. tibialis anterior (N), tibialis posterior (N), mm. peroneii (N), and Achilles (N). Resistance tests m. tibialis anterior (N), tibialis posterior (N), mm. peroneii (N), and Achilles (N). 
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