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ABSTRACT
Purpose: The purpose of this systematic review was to determine the exercises that optimize muscle ratios of the 
periscapular musculature for scapular stability and isolated strengthening.

Methods: A systematic search was performed in PubMed, CINAHL, SPORTDiscus, Scopus, and Discovery Layer. 
Studies were included if they examined the muscle activation of the upper trapezius compared to the middle trape-
zius, lower trapezius, or serratus anterior using EMG during open chain exercises. The participants were required to 
have healthy, nonpathological shoulders. Information obtained included maximal voluntary isometric contraction 
(MVIC) values, ratios, standard deviations, exercises, and exercise descriptions. The outcome of interest was deter-
mining exercises that create optimal muscle activation ratios between the scapular stabilizers. 

Results: Fifteen observational studies met the inclusion criteria for the systematic review. Exercises with optimal 
ratios were eccentric exercises in the frontal and sagittal planes, especially flexion between 180° and 60°. External 
rotation exercises with the elbow flexed to 90° also had optimal ratios for activating the middle trapezius in prone and 
side-lying positions. Exercises with optimal ratios for the lower trapezius were prone flexion, high scapular retraction, 
and prone external rotation with the shoulder abducted to 90° and elbow flexed. Exercises with optimal ratios for the 
serratus anterior were the diagonal exercises and scapular protraction.

Conclusion: This review has identified optimal positions and exercises for periscapular stability exercises. Standing 
exercises tend to activate the upper trapezius at a higher ratio, especially during the 60-120° range. The upper trape-
zius was the least active, while performing exercises in prone, side-lying, and supine positions. More studies need to 
be conducted to examine these exercises in greater detail and confirm their consistency in producing the optimal 
ratios determined in this review. 

Level of evidence: 1a
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INTRODUCTION
The shoulder complex consists of the glenohumeral, 
acromioclavicular, sternoclavicular, and scapulotho-
racic joints, therefore, strengthening and stretch-
ing exercises for scapular stabilizing muscles are 
commonly used in rehabilitation of shoulder dys-
functions.1 During movement of the shoulder, the 
scapula and humerus are constantly changing posi-
tions relative to one another, making their ability 
to work in unison imperative to maintenance of 
stability of the glenohumeral joint. This phenom-
enon was coined scapulohumeral rhythm by Cod-
man in 1934.2 During overhead activities, both the 
rotator cuff and periscapular musculature provide 
stability and aid in pain free mobility at the shoul-
der complex in healthy individuals.3 Force couples, 
which involve two opposing muscular forces work-
ing together to enable a particular joint motion, are 
important for optimal scapular stabilization during 
humeral movement.4

 Currently, authors have suggested that abnormal 
scapular movement or dyskinesia may play a role 
in impingement syndrome, rotator cuff dysfunction, 
instability, and even neck pain.5,6 Prolonged over-
head activity requires adequate endurance of the 
scapular musculature in order to maintain a consis-
tent, proper scapulohumeral rhythm. Without the 
necessary endurance, subacromial impingement 
may occur due to improper scapular rotation.1,7,8,9 
It was originally suggested that scapular dyskinesia 
was due to global weakness of the scapular muscula-
ture. However, recent research has shown that mus-
cular imbalance may be the problem, not strength. 
It has been hypothesized that compensation through 
increased activation of the upper trapezius (UT) 
combined with decreased activation and control of 
the lower trapezius (LT)/middle trapezius (MT)/ser-
ratus anterior (SA) contributes to abnormal scapular 
motion.5 With this in mind, many current rehabilita-
tion programs, which only focus on strengthening 
these muscles as a whole, may be inadequate for 
creating proper scapulohumeral rhythm.

 Electromyography (EMG) is used to measure mus-
cular activity. Many researchers have used EMG 
during various scapular stabilizing exercises in order 
to differentiate between activity of the UT, MT, 
LT, and SA during exercise. The majority of these 

 studies have failed to address the optimal ratios of 
these muscles during relevant exercises.10-20 A select 
few authors have examined the optimal ratios dur-
ing scapular stabilizing exercises.5,6,21,22 To obtain 
muscle ratios, the maximal voluntary isometric con-
traction (MVIC) of the examined muscles must be 
determined. The authors of this systematic review 
believe that this ratio is important when determin-
ing a individualized rehabilitation program to fit 
a certain patient. The purpose of this systematic 
review is to determine the exercises that optimize 
muscle ratios of the periscapular musculature for 
scapular stability and isolated strengthening. 

METHODS

Literature Search
Articles were identified through a computerized search 
using PubMed, CINAHL, SPORTDiscus, Scopus, and 
Discovery Layer through Walsh University in Novem-
ber 2014. The search was performed using subject 
headings, abstract text, and key words for four main 
concepts: Trapezius, SA, exercise, and electromyogra-
phy. In addition, these concepts were further specified 
and searched by the following key text words: Resis-
tance training, EMG, and electromyography feedback. 
There were no restrictions placed on date of publica-
tion and type of study conducted. The searches were 
limited to English, Academic Journals, and humans. 
See appendices 1, 2, 3, 4, & 5 for the detailed search 
strategy. Although this review analyzed data only from 
a normal shoulder, due to risk of excluding eligible 
articles, there was no limit placed on the population 
sample during the search. (Appendix 1)

Study selection
Two reviewers (EB, JW) performed the initial screen-
ing of articles to determine eligibility. Two review-
ers (AS, JQ) reviewed the included full text articles. 
Full text articles were reviewed if the abstract met 
the inclusion criteria, or if the abstract did not entail 
enough information to include or exclude the study. 
If there was a disagreement, a third reviewer was 
used to determine eligibility.

Eligibility criteria 
To satisfy this review, EMG must be the primary 
tool used. A detailed description of methods of 
EMG normalization and analysis is required for 



The International Journal of Sports Physical Therapy | Volume 11, Number 3 | June 2016 | Page 323

 reproducibility, quality analysis of recommended 
guidelines, comparability, and continuity of appro-
priate usage and technology. Studies were included if 
they contained %MVIC/%MVC and/or muscle ratios 
as a way of standardizing data and measurement val-
ues. This ensures that comparisons could be made 
between data across the studies. It was required that 
the studies compare the EMG activity of the UT with 
at least one of the following muscles: MT, LT, or SA 
for determining muscle ratios during the exercises. 
In addition, studies must include two or more open-
chain exercises, performed actively by the subjects, 
examining the same scapular muscles for compari-
son. The study had to include a group containing 
normal, non-pathological shoulders define muscle 
ratios in the asymptomatic, healthy shoulder.

Exclusion Criteria. Studies were excluded if all of 
their participants had a history of shoulder pathol-
ogy or injury, scapular pathology, pain, or symp-
toms within the past two years in order to reduce the 
influence of these factors on the muscle activation 
ratios.1 Studies were excluded if they only examined 
closed-chain exercises, did not use EMG as a primary 
tool, and did not take a standardized approach for 
normalizing and analyzing EMG activity. Because 
of the plethora of literature involving both open 
and closed chain exercises, the researchers chose to 
focus this review on open-chain exercises. 

Data collection process
Two reviewers (AS & JQ) extracted relevant data from 
the studies. One author was contacted in order to 
obtain the data tables from the study.21 Exercises from 
each study were reviewed for commonalities. If the 
studies included symptomatic or pathological partici-
pants, data only from the control groups was extracted.

Data Extraction
Information obtained from each study included 
MVIC values, ratios (if applicable), standard devia-
tions, exercises, and exercise description, which can 
be fully viewed in Supplemental Tables 1-4 contained 
in Appendix 3 (Available in Supplemental materials, 
linked on the IJSPT Website). 

Descriptions of each exercise were collected for 
comparison across studies. (Appendix 2) Study 
 characteristics were also extracted and can be viewed 

in Table 1. Studies completed with and without resis-
tance were included as long as the resistance was 
consistent within individual studies. Use of resis-
tance should not theoretically significantly affect the 
muscle ratios for the performed exercise, allowing 
for comparison of ratios across studies. Data from 
exercises, with descriptions that were biomechani-
cally homogenous across studies, were included 
in the same row of the %MVIC and ratio tables. 
If studies provided variables (%MVIC or ratio) for 
individual phases of exercise (concentric, isometric, 
eccentric), the values were averaged to give a mean 
representation of the muscle activity and/or ratio 
throughout the entire exercise. If studies reported 
EMG activity during exercise as %MVIC, the authors 
calculated the ratios using the %MVIC of the UT and 
%MVIC of another relevant muscle. 

Ratios were calculated by dividing the %MVIC of the 
UT by %MVIC of another relevant muscle during 
the same exercise (UT/MT, UT/LT, UT/SA). Ratios 
could not be calculated between muscles that were 
not recorded during the same exercise. The authors 
suggest that optimal ratios for exercises targeting the 
MT, LT, and SA would be close one to one, indicat-
ing that these muscles were emphasized similarly 
with reference to the UT. A ratio that was greater 
than 1.00, indicated that the UT was more active 
than the other scapular stabilizers during the exer-
cise. For the purpose of this study, ratios under 1.00 
were considered exercises that were ideal, as often, 
rehabilitation professionals are looking for exercises 
that emphasize the scapular stabilizers other than 
the UT, attempting to decrease the risk of compensa-
tion with the UT.

Risk of bias in individual studies
Two reviewers (EB & JW) reviewed each study 
independently using a quality assessment chart for 
observational studies, created by Siegfried et al.23, 24 
The chart was adapted for this review. This tool was 
chosen because it allows evaluation of observational 
studies’ internal and external validity. Instead of 
providing a summary score, a checklist is provided 
to allow the readers to evaluate each study sepa-
rately. Two reviewers compared their assessment of 
each study for agreement. The quality assessment 
can be viewed in Table 2.
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Table 1. Characteristics of included studies.
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Table 1. Characteristics of included studies (continued)
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RESULTS

Study selection
The initial search yielded 634 results. After remov-
ing duplicates, the titles and abstracts were screened 

for 296 articles. Thirty-two studies were included for 
full text review. After full text review, 15 studies met 
the inclusion criteria to be included in this review. 
Refer to Figure 1.

Table 1. Characteristics of included studies (continued)
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Table 2. Quality Assessment of Cross-Sectional Studies

# of records identified 
through database searching 

(n = 553) 

# of additional records 
identified through other 

sources
(n = 81) 

# of records after duplicates removed 
(n = 296) 

# of records screened 
(n = 296) 

# of records excluded 
after screening title and 

abstract
(n = 264)

# of full-text articles 
assessed for eligibility 

(n = 32) 

# of full-text articles excluded, with 
reasons
(n = 17) 

Symptomatic/pain within past 2 
years

<2 exercises performed by 
relevant muscles 

No normalization procedures 
Values reported did not meet 

inclusion criteria 

# of studies included in 
qualitative synthesis 

(n = 15) 

Figure 1. Prisma fl owchart for research strategy.
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Study Characteristics

Study Design
All 15 studies included were observational stud-
ies. For all studies, testing and EMG data collection 
occurred within the same day. Standardization of 
exercise techniques was used in 13 of the 15 studies 
included.5,6,10,11,12,13,14,16,17,18,20,21,22 Four studies provided 
a physical examination for the participants prior to 
the start of the study.5,6,18 

Participants
Three studies included only male participants.11,14,22 
None of the studies had any dropouts. Table 1 
includes participant age characteristics for each 
study.

Risk of bias within studies
Three studies included a physical examination by 
a professional prior to the start of the exercises in 
order to assure normal scapulohumeral rhythm 
in the normal shoulders.5,6,18 Internal validity was 
compromised in the other studies, all of which did 
not control for the presence or absence of  scapular 
 dyskinesia. There were also biases among the stud-
ies for normalization and EMG standardization 
procedures, which could explain the differences in 
EMG values across studies during similar exercises. 
Two studies did not use a standardized technique 
(metronome) for exercise performance to assure 
continuity throughout the study.15,19 However, all 
studies allowed practice sessions for participants to 
become accustomed to the motions expected. One 
study,16 only reported EMG data for the eccentric 
phase of the exercises, leaving out the concentric 
and isometric phases. Although relevant for the 
purposes of this study, it may decrease the external 
validity by decreasing applicability to the general 
population, due to not comprising all phases of the 
exercise motion.25 Furthermore, five studies did not 
randomize the order in which exercises were per-
formed, which is a risk for selection bias. This could 
induce fatigue, which could subsequently lower the 
%MVIC or promote compensation during the later 
exercises.26 None of the studies included blinded 
assessors, which is a risk for increasing biases. How-
ever, due to the observational nature of the studies 
included, the use of blinded assessors is not  possible. 

Refer to Table 2 to view the quality assessment of 
internal and external validity among each study.

Results of individual muscles

Upper Trapezius. The UT muscle was analyzed in 
each of the studies. The most common exercises 
were variations of shoulder abduction. The UT was 
highly active during the rowing motion reported by 
Moseley et al.15 Other exercises in which the trape-
zius was highly active were abduction to 120°, the 
shoulder/scapular shrug, and abduction in the scap-
ular plane to 90° with the shoulder externally rotat-
ed.5,11,12,17,18,22

Exercises with ratios that favored the UT over the 
other scapular stabilizers include: Maximal forward 
flexion, shoulder shrug, and abduction with external 
rotation. See Tables 3, 4, and 5 for ratios for each 
exercise. Table 1 in Appendix 3 presents %MVIC val-
ues of the UT during each exercise, across all stud-
ies. (Available in Supplemental materials, linked on 
the IJSPT Website)

Middle Trapezius. The MT muscle was highly active 
during eccentric abduction and flexion.16 It was also 
highly active during prone overhead raise, prone 

Table 3. Table 3. Upper Trapezius/Middle Trapezius. 
Optimal Ratios.
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unilateral row, and abduction in the scapular plane 
to 90°.

Exercises with optimal ratios (ratios that favored MT 
activity with little UT activity) were eccentric exer-
cises in the frontal and sagittal planes, especially 
flexion between 180° and 60°. External rotation 
exercises with the elbow flexed to 90° also had opti-
mal ratios for activating the MT in prone and side-
lying positions. Table 3 displays data for all UT/MT 
ratios. See Table 2 in Appendix 3 for %MVIC values 
of the MT during each exercise. (Available in Supple-
mental materials, linked on the IJSPT Website)

Lower Trapezius. The LT muscle was highly active 
during prone flexion, prone overhead raise, and 
prone external rotation. Exercises in the scapular 
plane did not activate the LT as much as the other 
scapular stabilizers.

Exercises with optimal ratios for the LT were prone 
flexion, high scapular retraction, and prone external 
rotation with the shoulder abducted to 90° and elbow 

flexed. The least optimal ratios were during shoulder 
abduction and press-up exercises done in a standing 
or semi-reclined position. See Table 4 for all UT/LT 
ratios. See Table 3 in Appendix 3 for %MVIC values 
of the LT during each exercise. (Available in Supple-
mental materials, linked on the IJSPT Website)

Serratus Anterior. The SA muscle was most active 
during exercises that involved reaching across the 
body, such as, the dynamic hug and diagonal exer-
cise. It was also the most active of the scapular mus-
cles during side-lying forward flexion. Abduction in 
the scapular plane with external rotation activated 
the SA more if elevation exceeded 80°.22

Exercises with optimal ratios for the SA were the 
diagonal exercises and scapular protraction. The 
bench press exercise and supine press also pro-
vided optimal ratios. Shoulder shrug, low row, and 
abduction with external rotation in prone provided 
the least optimal ratios for SA activation. See Table 
5 for all UT/SA ratios. See Table 4 in Appendix 3 
for %MVIC values for the SA during each exercise. 

Table 4. Upper Trapezius/Lower Trapezius.

Optimal Ratios. Least Optimal Ratios and SD (when applicable).
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(Available in Supplemental materials, linked on the 
IJSPT Website)

DISCUSSION

Summary of evidence
 The results of this review illustrate the variations 
of common shoulder exercises, and their impact 
on muscle ratios in the scapular stabilizers. The 
authors performed a quality assessment in order to 
determine the risk of bias and interpret the qual-
ity of results. When interpreting significance of the 
results, the number of studies that examined a spe-
cific exercise and found similar results was consid-
ered. This was a consideration due the inclusion of 
62 exercises, most of which were not examined in 
more than one study. Therefore, comparisons of 
EMG activity and ratios across studies were limited.

For the MT, this review revealed that the eccentric 
phase of flexion exercises from 180° and 60° pro-
moted optimal ratios.16 However, when the average 
of all phases of shoulder flexion were analyzed in 

other studies, ratios exceeded 1.00.6,16 This indicates 
that the UT is more active than the MT. Therefore, 
if trying to activate the MT with the least amount 
of UT activity, only the eccentric phase should be 
performed. Isolating only one phase while perform-
ing an exercise is not typical practice of the general 
population. With relevance to clinical application, 
it is not functional to perform only one phase/type 
of contraction during dynamic exercises and activi-
ties as concentric and eccentric motions are often 
paired. During the prone unilateral row exercise, the 
MT was the only scapular stabilizer that was more 
activated than the UT. Another interesting finding 
represented by the data was the effect of the varia-
tions of the row exercise. This review shows that a 
rowing motion (shoulder extension) with the elbows 
extended promotes higher activation and a more 
favorable ratio in the MT muscle when compared 
to a traditional row (shoulder extension with elbow 
flexion). The UT/SA ratio during the low row exer-
cise with elbows extended is approximately 1.00, 
which indicates that during this motion, the MT is 

Table 5. Upper Trapezius/Serratus Anterior. 

Optimal Ratios. Least Optimal Ratios.
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In relation to the purpose of this review, exercises 
that promoted higher UT activity when compared 
to the other scapular stabilizers were also deter-
mined. If the target muscle is the SA, this review 
determined that prone horizontal abduction (with 
or without ER) and prone unilateral row exercises 
should be avoided. The UT was significantly more 
active than the LT during exercises in the scapular 
plane. The shoulder shrug exercises at 0° and 30° 
abduction produced UT muscle activation that was 
double to quadruple that of the comparison scapular 
muscles.12,17

A narrative review by Cricchio & Frazer reported 
similar findings in exercises that primarily activated 
the MT, LT, and/or SA. Consistent with the current 
findings, those authors also reported overhead arm 
raise at 125° activated the MT and LT, indicating less 
activation of the UT at elevation above 120°. The 
narrative also determined prone exercises to be ben-
eficial for activating the MT, as well as recommend-
ing side-lying and prone exercises for low UT/LT 
ratios. In terms of this review, low ratios reported in 
the narrative would be optimal.

In order to perform elevation activities, proper mus-
cle activation is essential. Limiting UT muscle acti-
vation while the force couple of the MT, LT, and SA 
are activated is vital to prevent abnormal mechan-
ics or symptoms. Appropriate exercise choices are 
vital in order to properly address muscle weakness 
that may be contributing to altered movement pat-
terns. According to this review, best choices for the 
MT include prone external rotation and side-lying 
external rotation. During external rotation, the MT 
may be activated because of the need for retraction 
of the scapula as well as maintaining an optimal 
length of the external rotators as the movement is 
being performed. 

The ideal exercises for the LT were prone flexion, 
high scapular retraction, and prone ER. These exer-
cises are common utilized clinically and the move-
ment is in proper alignment with the fiber direction 
of the LT. 

The most effective SA exercises were the diagonal 
exercise, scapular protraction, bench press, and 
supine press. All of these exercises promote pro-
traction and upward rotation of the scapula which 

the most active of the scapular muscles analyzed in 
this review. 

Flexion in the prone position provided the best UT/
LT ratio with a fairly high %MVIC of the LT, indicat-
ing isolation of the LT in comparison to the UT.20 
This exercise also provided good UT/SA ratios, how-
ever, the contraction of the SA during this exercise 
was not as strong as the LT. Scapular retraction exer-
cises in all positions reported in a study included in 
this review observed UT/LT ratios in favor of the LT 
muscle.10 Even though the scapular retraction exer-
cises were only performed in a single study, the test-
ing in various positions demonstrates consistency of 
results within the study. Scapular retraction is an 
exercise for strengthening the LT that can easily be 
adapted into an intervention or daily workout. In 
addition, the variation in positions, while still obtain-
ing consistent results, makes it more generalizable.

Side-lying exercises (flexion and ER) provided opti-
mal ratios for the MT and LT. In addition, side-lying 
external rotation yielded similar ratios across three 
studies for the MT and LT relative to the UT.6,14,21 
This indicates that these scapular stabilizers can be 
strengthened together in the side-lying position with 
minimal activation of the UT. 

Prone horizontal abduction at 100° forward flex-
ion had ratios close to 1.00 for all of the trapezius 
muscles, possibly indicating this is a good exercise 
to activate all parts of the trapezius equally. Abduc-
tion in the scapular plane to 90° yielded ratios close 
to 1.00 for the LT and SA muscles relative to the UT, 
indicating they were relatively equally active. How-
ever, the same motion in the frontal plane activated 
the UT more than the LT and SA muscles. This dem-
onstrates how minor variability amongst exercises 
could change the directional pull on the scapula. 

This review also determined which exercises pro-
moted optimal ratios for SA activation. All variations of 
scapular protraction exercises, including bench press, 
promoted optimal UT/SA ratios. Shoulder abduction 
in the scapular plane (with and without ER) above 90° 
produced greater activation of the SA when compared 
to the UT.22 However, the same exercises to 90° and 
lower produced greater UT activation.22 Prone and 
side-lying flexion and ER exercises also demonstrated 
greater SA muscle activity relative to the UT.6,12,18,20,21
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present that could alter the biomechanics of the 
shoulder. Because tissue healing may take 1-3 years 
to gain 100% of normal tensile strength1 post injury 
exclusion criteria was set at two years, which may 
have allowed for decreased strength in previously 
injured participants included within these studies. 

The recommendations from this review are based 
on studies and calculations made on healthy, non-
pathological subjects. Therefore, the results of this 
review can only be used to inform guidelines for 
a rehabilitation program to be used with injured 
patients or clients. Further research is needed to 
determine the applicability of these results to a reha-
bilitation program for pathological shoulders. Future 
studies should also be performed with consistent 
parameters to improve continuity of results.

CONCLUSION
This review has identified optimal positions and exer-
cises related to periscapular muscular recruitment 
and stability exercises. In general, standing exercises 
tend to activate the UT at a higher ratio than the MT, 
LT, and SA, especially during the 60-120° range. The 
UT was the least active, relative to the other scapu-
lar muscles examined, while performing exercises in 
prone, side-lying, and supine positions; and which 
one of these positions is recommended is dependent 
upon the exercise and whether the target muscle is 
the MT, LT, or SA. More studies need to be conducted 
to examine these exercises in greater detail and con-
firm their consistency in producing the optimal 
ratios determined in this review. Further investiga-
tion is required to determine the similarities and/
or differences in the muscle ratios in subjects with 
healthy versus pathological shoulders.
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4. 1 & 2 & 3
Limit: English & Academic Journal

Scopus Search Strategy
1. Trapezius OR Serratus Anterior
2. Resistance Training OR exercise
3. EMG OR electromyography
4. 1 & 2 & 3
Limit: English, Human, Article, Review

Inclusion Criteria
1. English
2. Academic Journal
3. EMG used as primary tool
4. EMG analysis of the UT and at least one of the 

following muscles: MT, LT, or SA
5. Compare EMG activity of one or more of the 

above muscles during two or more active open-
chain exercises

6. Normal, healthy, asymptomatic shoulder
7. Include %MVIC/MVC and/or ratio values 

for data standardization and continuity of 
measurement across studies

8. Method of normalization of EMG for improved 
quality and comparability of values

9. Detailed method of EMG analysis for all 
muscles tested or statement of guidelines 
followed for reproducibility, quality analysis, 
and continuity of appropriate usage and 
technology.

Exclusion Criteria
1. History of shoulder pathology within 2 years
2. History/current scapular pathology
3. Symptomatic/Pain within 2 years
4. Closed-Chain Exercises
5. No standardized approach for EMG 

normalization and analysis EMG not used as 
primary tool

APPENDIX 1: DETAILS OF SEARCH 
STRATEGY AND INCLUSION/EXCLUSION 
CRITERIA 

PubMed Search Strategy
1. Trapezius [Text Word] 
2. Serratus Anterior [Text Word]
3. 1 OR 2
4. Exercise Therapy[MeSH Terms] 
5. Exercise*[MeSH Terms]
6. Resistance Training[MeSH Terms] 
7. Exercise*[Text Word]
8. 4 OR 5 OR 6 OR 7
9. Electromyography[MeSH Terms] 

10. Electromyography feedback[MeSH Terms] 
11. Electromyography[Text Word]
12. EMG[Text Word]
13. 9 OR 10 OR 11 OR 12
14. 3 & 8 & 13
Filters: Humans, English

Discovery Layer (Walsh University) Search Strategy
1. Trapezius (AB abstract)
2. Resistance Exercise (TX All Text)
3. EMG (TX All Text)
4. 1 & 2 & 3
Limit: English, Academic Journal

CIHNAL Search Strategy
1. Serratus Anterior OR Trapezius
2. Exercise
3. EMG
4. 1 & 2 & 3
Limit: English, Academic Journal

SPORTDiscus Search Strategy
1. Trapezius (AB abstract)
2. Exercise (TX All Text)
3. Electromyography (TX All Text)
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Appendix 2 Upper Trapezius/Lower Trapezius.



The International Journal of Sports Physical Therapy | Volume 11, Number 3 | June 2016 | Page 336

Table 1 Exercise Descriptions


