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ABSTRACT 

Background: Color guard players often exhibited loss of glenohumeral joint range of motion (ROM) 

in internal rotation which has been associated with shoulder pathology. Current stretching protocols 

aimed at improving flexibility of the posterior shoulder have resulted in different outcomes and 

previous studies have not been discussed color guard players for the subject.  

Aims: This study was to determine the differences effects between non assisted posterior shoulder 

stretching (NAPSS) and muscle energy technique (MET) to increase internal rotation ROM of 

glenohumeral joint of the color guard marching band.  

Methods: This study is experimental pre test and post test two group design, the subjects are 18 color 

guard players. The subjects were divided into 2 groups that 9 subjects in group I treated NAPSS and 

9 subjects in group II treated MET. The treatment was given for 5 times per week in 2 weeks. This 

study used goniometer for measuring internal rotation ROM. Saphiro Wilk test for the normality test. 

Paired sample T-test to determine increasing of internal rotation ROM for group I and group II. 

Independent sample T-test to determine the differences effect between group I and group II.  

Result: The result of paired sample T-test is p=0.001 (p< 0.05)  in group I and p=0.001 (p< 0.05) in 

group II which exhibited that there is an effect the treatment of both posterior shoulder stretching and 

muscle energy technique to increase internal rotation ROM. The result of Independent sample T-test 

is p=0.084 (p >0.05) indicated that there is no different effect between posterior shoulder stretching 

and muscle energy technique.  

Conclusion: NAPSS and MET were capable of significantly increasing internal rotation ROM of 

glenohumeral joint and no different effects between the methods. Both methods can be used as 

stretching program before marching band exercise. 

Keywords: Posterior Shoulder Stretching, Muscle Energy Technique, Goniometer, Range of Motion, 

Color Guard Marching Band. 

INTRODUCTION 

Overhead throwing is a highly dynamic movement requiring a balance of strength and 

flexibility, as well as coordination of all body segments for optimal performance [1,2]. Glenohumeral 

joint attains extreme ranges of motion (ROM) [2],velocities [2] and forces [1] throughout the 

throwing motion. Glenohumeral joint internal rotation reaches peak angular velocities of nearly 

7000°/s [2], and deceleration during the follow-through occurs at 500 000°/s [3], creating a large force 

for the posterior shoulder to counteract as the humerus continues to internally rotate [4]. It is 

hypothesized that these substantial speeds and forces occurring at the posterior shoulder result in 

altered glenohumeral joint ROM and posterior shoulder tightness in throwing athletes [5]. 
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Color guard player produced high force for throw equipments like flag, saber, stick, and rifle. 

As a result of the high forces experienced at the upper extremity joints, physical examinations of 

athletes who use overhead throwing consistently demonstrates unilateral soft tissue adaptations, such 

as increased external rotation range of motion, decreased internal rotation ROM in their throwing 

arms [2]. Tightness of posterior shoulder structures and decreased internal rotation ROM has been 

linked to nonspecific shoulder pain [6],subacromial impingement [7, 8], superior labrum anterior to 

posterior lesions [7,9], pathologic internal impingement [10], and ulnar collateral ligament 

insufficiency [11] due to its altering effect on glenohumeral arthrokinematics [7,12,13] and 

scapulothoracic kinematics [14]. 

One of the most effective methods to increase internal rotation ROM is stretching or 

technique. Nowadays, different stretching methods are used to increase ROM, for internal rotation 

ROM of glenohumeral joint can used non assisted posterior shoulder stretching (NAPSS) and muscle 

energy technique (MET). NAPSS and MET have been discussed on previous researches, but the 

subjects on those research are baseball players. The research about posterior shoulder tightness in 

color guard players is not yet found. So, in this study effectiveness of NAPSS and MET to increase 

internal rotation ROM in the color guard marching band player have been examined. Because on the 

future, physical therapist can participate in marching band world, especially for ergonomic and 

treatment.  

METHODS 

Fifteen female and three male of color guard players from five Universities in Yogyakarta 

participated in this study. Group I (8 females & 1 male) treated NAPSS and group II (7 females & 2 

males) treated MET. Subjects completed a questionnaire with regard to their age, height, gender, 

duration become color guard player, exercise duration, the difficulty of throwing, and internal rotation 

ROM of glenohumeral joint was measured. Color guard players aged 15-24 years who had limitation 

internal rotation ROM less than 70° in their dominant arm were included, whilst those who had 

history of trauma, fracture, subluxation, dislocation, or surgery in the shoulder were excluded. 

Goniometer was used to measure internal rotation ROM of glenohumeral joint. 

In order to assess internal rotation ROM, subjects were placed in side lying position. Side 

lying measurements of shoulder internal rotation PROM were obtained with the subject lying on the 

involved side, in a position in which the acromion processes were aligned perpendicular to the plinth 

by visual estimate. The shoulder was flexed to 90° with 0° rotation and the elbow was flexed to 90°. 

No manual stabilization of the scapula was required, but the rater visually ensured that the subject 

kept the acromion processes perpendicular to the table. The rater passively internally rotated the 

humerus while maintaining 90° shoulder and elbow flexion. The rater located the goniometer such 

that the fulcrum was placed over the olecranon process, the stationary arm was aligned with the plinth 

edge, and the movable arm aligned with the subject’s ulnar styloid process [15]. The procedure was 

repeated thrice. 
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Figure 1. ROM measurement by goniometer 

Subjects were randomly divided to two groups. Each subjects received ten session of specific 

treatment. The treatment was given for 5 times per week in 2 weeks 

Non assisted posterior shoulder stretching 

Subjects were given treatment horizontal cross arm stretch and standing sleeper stretch at 

45°.Horizontal cross-arm stretch, the subjects stood with the involved side and lateral border of their 

scapula against a wall. The dominant shoulder was flexed to 90° and passively horizontally adducted 

by the subjects to end range using the contralateral arm.8 Proper stabilization of the scapula was 

ensured by having the subjects lean against the wall using his body weight, preventing the scapula 

from following the humerus across the body [16]. 

Standing sleeper stretch at 45°, the subject stood with the involved side against the wall and 

flexed to 45° with elbow in 90° of flexion. The subject leaned against the wall applying pressure to 

the lateral border of the scapula while the head and neck remained in a neutral position, looking 

straight ahead. The scapula remained pressed against the wall while the subject used the contralateral 

hand to rotate the dominant shoulder into internal rotation [17]. 
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Figure 2. Performance of a standing sleeper stretch at 45° 

Post-stretch ROM measurements were performed immediately following the completion of 

the last set of stretch (within 1 to 2 minutes) [17]. 

Muscle energy technique 

A single application of MET was applied to the glenohumeral joint external rotators. The 

subject was in a supine position on the examination table. With the humerus supported and the 

subject’s shoulder and elbow in 90° of abduction and flexion, respectively, the examiner passively 

moved the humerus into internal rotation until the first barrier of motion was reached. The subject was 

then instructed to perform a 5-second isometric contraction of approximately 25% maximal effort in 

the direction of external rotation, against an opposing force provided by the examiner at the distal 

forearm. Following the contraction, the subject was instructed to internally rotate the arm toward the 

ground as a 30-second active assisted stretch was applied. The subject was instructed to relax, and a 

new movement barrier was then engaged by the examiner. This protocol was performed for a total of 

3 repetitions [5]. 

The Saphiro-Wilk test was used to determine the normal distribution of the data.  Data were 

analyzed using paired sample t-test for pre and post test in both groups and independent sample t-test 

was used to compare increasing internal rotation ROM of glenohumeral joint between two groups. 

The data were analyzed using SPSS 17. 

RESULTS 

Anthropometric characteristic of the study subjects are shown in Table 1.Females in group I 

is more than group II. Height of players in group I and group II, the different of both were not 

significant. For color guard duration, MET had higher mean that means old player in MET group is 

more than NAPSS group. Exercise duration from two groups is significant difference, MET group is 
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longer for exercise than NAPSS group, and the last is the difficulty of throwing, color guard player 

who feel difficult of throwing in NAPSS group is more than MET group. 

Table 2 represents the results of internal rotation ROM of glenohumeral joint for both groups. 

The improvements of internal rotation ROM were 21° and 28.8° for NAPSS and MET groups. 

Furthermore, there was no significant difference between NAPSS and MET to increase 

internal rotation ROM of glenohumeral joint. 

 

DISCUSSION 

This study presents that gender, height, color guard duration, exercise duration, and the 

difficult of throwing is influence increasing internal rotation ROM of glenohumeral joint of color 

guard marching band on NAPSS and MET.In this study, female players had greater improvement 

internal rotation ROM than male. Research by Schneider (18) proves that female is more flexible than 

male on active straight leg raise and shoulder mobility.  

Color guard players who had height greater than 160 cm had greater improvement internal 

rotation ROM than color guard players who had height less than 160 cm, this is because color guard 

player who had height less than 160 cm result higher force to throwing equipment. This study is 

relevant with previous study where wall painter who paint higher wall result higher force than short 

and medium wall [19].  

Player who becomes color guard player less than 3 years is greater for improvement internal 

rotation ROM than color guard that play more than 3 years, this study is reverse with another work 

where baseball player who did longer stretching program, internal rotation deficit will be smaller [20]. 

This is presume because different exercise program between baseball player and color guard player, 

activity of color guard player like spin and throwing equipment is longer than stretching program. 

Exercise duration every color guard player was different, color guard players who exercise 

greater than 8 hours per month had greater improvement than color guard player who exercise less 

Table 1. Anthropometric characteristics of 18 subjects 

Characteristic 

NAPSS group 

(N=9) 

MET group 

(N=9) 

Mean ± SD Mean ± SD 

Gender 15 F> 3 M 1,89 ± 0,33 1,78 ± 0,44 

Height 149-175 cm 160,22 ± 6,94 161,78 ± 8,26 

CG duration 4-84 months 19,78 ± 14,64 26,33 ± 24,72 

Exc duration 8-160 hours/month 58,67 ± 45,78 83,56 ± 45,80 

The difficulty 

of throwing 

No>Yes 1,44 ± 0,53 1,78 ± 0,44 

 

Table 2. Effect of non assisted posterior shoulder stretching and muscle energy 

technique to increase internal rotation range of motion of glenohumeral joint 

Internal 

rotation 

ROM 

NAPSS MET 

Range  

(°)  
Mean ± SD 

Range  

(°) 
Mean ± SD 

Pre 30-52 42,78 ± 7,26 30-61 47,44 ± 11,02 

Post 50-95 63,78 ± 14,21 45-95 76,33 ± 14,73 
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than 8 hours per month. Lintner has assessed characteristic ROM professional baseball player who did 

stretching program everyday and reported athlete who did a stretching program more than 3 years had 

internal rotation ROM greater than athlete who did stretching program less than 3 years [20]. 

Color guard players that feel difficult of throwing have been 4 until 12 months become color 

guard. Criteria the difficulty of throwing is player couldn’t throw equipment like other players, for the 

example player could throw two rounds of rifle and for the other players could throw three rounds 

rifle with same technique. From the interview, players will be fatigue after exercise on the target like 

decrease of power when throwing equipment and spasm when spin too much and too fast. According 

to Jonsson, prolonged static elevated arm tasks at 10% maximum voluntary contraction (MVC) is 

adequate because muscular fatigue [21], in repetitive arm loading like throwing by color guard player 

result MVC greater than 10% that cause fatigue muscle. 

Several research have evaluated that overhead throwing athletes exhibit decrease in 

glenohumeral joint in the dominant arm than dominan arm [2]. Loss of internal rotation ROM has 

been associated with glenohumeral internal rotation deficit (GIRD).  

Burkhart et al [8] on clinical observation indicated that sleeper stretch can increase 

glenohumeral joint internal rotation ROM in patients with symptomatic GIRD within 2 weeks of use. 

Oyama found new techniques of sleeper stretch for athlete with stand position, from that research 

increasing horizontal cross-arm and sleeper stretch at 45° is greater than group means and could 

increase internal rotation ROM [17] 

Moore demonstrated MET for glenohumeral joint external rotators in baseball player with 

dosage 5 contractions held for 5 seconds each, with a stretch following each contraction that ranges 

30 seconds [5]. Five times per week didn’t improve posterior shoulder flexibility. But, in our research 

with same dosage, MET for glenohumeral joint external rotators in color guard player improved 

significant internal rotation ROM. However, Moore examined on male players, and this study 

examined majority on female players. 

If we can see from the result, NAPSS and MET can be performed on color guard players. 

NAPSS can be performed on the field and can be used as home program. MET didn’t improve 

posterior shoulder flexibility on baseball players that their gender were males [5]. Therefore, in the 

future MET is better used on female players. In this research, MET couldn’t be performed if there is 

no clinician that help player, but on the future in the field clinician can be replaced by other player, so 

this technique can be used as stretching program before exercise.One limitation in this study is color 

guard players did non assisted posterior shoulder stretching by themselves, researcher  just monitored 

them via communication network and check list. So, in the next research need more control for 

NAPSS groups. 

CONCLUSION 

The present study demonstrated that the two methods of NAPSS and MET significantly 

improves internal rotation ROM of glenohumeral joint. But, there is no significant difference effect 

between NAPSS and MET for increasing internal rotation ROM. Recommendation for marching band 

team, NAPSS and MET can be performed on color guard players as stretching program before 

marching band exercise and NAPSS technique can be used as home program.The finding of this study 

may help future research to compare stretching methods with different parameters. 
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