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Objective: The purpose of this study was to evaluate relationships between the presence and number of active
myofascial trigger points (MTPs) in shoulder muscles and physical and demographic characteristics, depressive
symptoms, pain and function, range of motion (ROM), and strength in individuals with shoulder pain.
Methods: Fifty-eight individuals were assessed for physical and demographic characteristics, depressive symptoms,
shoulder pain and function, MTPs (upper and lower trapezius, infraspinatus, and supraspinatus), shoulder ROM and
strength test, and pain during ROM and strength test. Relationships were verified using point-biserial (rpb), Spearman
correlation test, and multiple linear regression analysis.
Results:We found weak to moderate (P < .05) correlations between presence and number of MTPs and depressive
symptoms (rpb, 0.28-0.32), pain during ROM (rpb, 0.36-0.40), pain during strength test (rpb, 0.29-0.38), and shoulder
function (rpb, −0.29 to 0.33) and strength (rpb, 0.26-0.34). MTPs in the infraspinatus contributed 10% (R2 = 0.10; P <
.05) to depressive symptoms; in the upper and lower trapezius contributed 27% (R2 = 0.27; P < .05) to pain during
internal rotation ROM; in the upper trapezius contributed 15% (R2 = 0.15; P < .01) to pain during internal rotation
strength test and 14% to pain during internal rotation ROM (R2 = 0.14; P < .01); and in the supraspinatus contributed
17% (R2 = 0.17; P < .01) to pain during external rotation ROM.
Conclusion: This study found that MTPs in individuals with shoulder pain contributed to depressive symptoms and
pain during internal and external rotation ROM and internal rotation strength test. (J Chiropr Med 2022;21;249-259)

Key Indexing Terms: Range of Motion, Articular; Myofascial Pain Syndromes; Depressive Disorder; Shoulder Pain
TAGGEDH1INTRODUCTION TAGGEDEND

Myofascial trigger points (MTPs) are nodules in a taut
band of muscle that are tender to palpation and that can
generate referred pain spontaneously or by digital pres-
sure.1 MTPs may be present in symptomatic and asymp-
tomatic individuals2 and are classified as active (ie, pain
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recognized as familiar during digital pressure)3 or latent
(ie, pain evoked only during digital pressure).

Observational studies investigating the association
between MTPs and clinical variables in individuals with
shoulder pain suggested MTPs influence maximum isomet-
ric strength4 and are weakly associated with mobility.5

MTPs also were associated with changes in activation pat-
tern of shoulder muscles,6 fatigue,7 and high rate of depres-
sion and anxiety.8 However, these studies evaluated MTPs
only in the upper trapezius and in asymptomatic individuals
or with latent MTPs.9,10 Furthermore, individuals with pain
in shoulder muscles have a high prevalence of MTPs in
this region,4,6 contributing to reduced mobility, strength,
and self-reported function, and increased pain perception
and duration.

Other conditions may overlap nontraumatic shoulder
pain. For instance, advanced age and obesity may be asso-
ciated with low-grade systemic inflammation, contributing
to tissue sensitization by increasing proinflammatory sub-
stances and decreasing anti-inflammatory action.11

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcm.2022.02.019&domain=pdf
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Depression also can be associated with pain sensitization12;
however, active MTPs in shoulder muscles of depressive
patients remains unknown.

Decreased anterior serratus and upper trapezius strength
and increasing age are predictive factors for myofascial
pain in the upper trapezius.9 Despite that, there is no expert
consensus suggests whether mobility restriction, pain dur-
ing range of motion (ROM), or reduced strength are impor-
tant criteria for diagnosing MTPs.13 Understanding
relationships between MTPs and physical, clinical, and
psychological characteristics in individuals with shoulder
pain is essential because active MTPs may be associated
with clinical complaints of pain.

Thus, this study aimed to evaluate relationships between
presence and number of active MTPs in the shoulder mus-
cle complex and physical characteristics, depressive symp-
toms, and clinical variables of individuals with shoulder
pain. We hypothesized that (1) MTPs were not associated
with physical characteristics and depressive symptoms; and
(2) the number of MTPs were negatively associated with
ROM and strength.
TAGGEDH1METHODSTAGGEDEND

This cross-sectional study was conducted between May
2018 and December 2019 in the Physical Therapy Depart-
ment of Federal University of Rio Grande do Norte located
in Natal, Brazil.
Ethics
The study was approved by the Research Ethics Com-

mittee of Federal University of Rio Grande do Norte (pro-
tocol number: CAAE 50199815.9.000.5537; approval
number: 1.344.557) and performed according to the Decla-
ration of Helsinki. All volunteers received verbal and writ-
ten explanations about study objectives, methods, risks,
and benefits, and signed the informed consent form.
Sample
Individuals with clinical diagnosis of unilateral shoulder

pain were recruited through press and digital media. Sam-
ple size was calculated using 2 dependent Pearson tests
(common index) and resulted in 58 individuals. The fol-
lowing parameters were used to perform this calculation:
H1 r ac = −0.18; a = 0.05; power = 0.95; H0 r ab = 0.3; r
ab = −0.3; and Cohen q effect size = 0.5.14

Inclusion criteria were age between 18 and 60 years, his-
tory of unilateral shoulder pain for at least 1 month, pain
located in the anterolateral shoulder region15 or C5 or C6
dermatome region,16 and presence of at least 3 specialized
tests for shoulder impingement syndrome (eg, Neer test,17-19

Hawkins-Kennedy test,18 Jobe test,20 painful arc test,21
external rotation strength test,22 Gerber test, and Speed
biceps test23).

Exclusion criteria were bilateral signs and symptoms of
shoulder pain; primary adhesive capsulitis; history of
symptom onset owing to displacement, glenohumeral sub-
luxation, or trauma; history of surgical stabilization or rota-
tor cuff repair; signs of complete rotator cuff tear18,24

evidenced by the positive drop test25; systemic disease
involving joints (eg, rheumatoid arthritis, systemic lupus
erythematosus,26 and fibromyalgia) and affecting myofas-
cial tissue; neurological pathologies; and use of analgesic
and muscle relaxants or corticosteroid injection 72 hours
and 3 months, respectively, before evaluation.27
Evaluation Protocol
Individuals were asked to complete (1) evaluation of

depressive symptoms using Beck Depression Inventory, a
21-item instrument used to evaluate severity of depressive
symptoms on a 4-point Likert scale ranging from 0 to 3
(maximum score of 63, considering values between 0 and
13 as “minimal depression” or “absence of depression,” 14
and 19 as “mild depression,” 20 and 28 as “moderate
depression,” and above 28 as “severe depression”)28; (2)
evaluation of pain and general function of the shoulder
complex using the Brazilian version of the Penn Shoulder
Score (Penn), a 100-point scale that includes pain, satisfac-
tion, and function domains (maximum score indicates no
pain, very satisfied, and good function)29; (3) evaluation of
MTPs; (4) shoulder mobility; and (5) isometric strength of
shoulder complex muscles.

A physiotherapist with 8 years of experience performed
all evaluations, and a physiotherapy student recorded meas-
urements.
Evaluation of MTPs
Presence of MTPs was investigated in the supraspinatus,

infraspinatus, and upper and lower trapezius. These
muscles were chosen because they are associated with
scapular stabilization and positioning (upper and lower tra-
pezius), belong to the rotator cuff (supraspinatus and infra-
spinatus), and produce a pattern of referred shoulder pain.30

Individuals were asked about pain during palpation, and
the following criteria were used to diagnose MTPs31: iden-
tification of a palpable taut band, palpable painful nodule,
and local pain in a palpable nodule (located in a taut band)
due to digital compression. MTPs were classified as active
if individuals presented referred pain, referred pain beyond
the site of palpation recognized as familiar.30,32 MTPs were
evaluated in all muscles randomly and considered for anal-
ysis only if classified as active. The evaluation was per-
formed only in the symptomatic side with individuals in
supine (upper trapezius) and prone position (supraspinatus,
infraspinatus, and lower trapezius).
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Shoulder ROM Evaluation
Maximum ROM of arm elevation in the sagittal plane,

arm elevation in the scapular plane, and shoulder internal
and external rotation were evaluated using a digital incli-
nometer (model ACU001, Lafayette Instrument Company,
Lafayette, Indiana). Arm elevation in the sagittal plane of
the shoulder was measured with individuals seated, elbow
extended, shoulder in neutral rotation, and thumb pointing
upward.33 Internal and external rotation ROM was mea-
sured with individuals in the supine position, shoulder
abducted at 90° in frontal plane, humerus on the exam table,
and elbow flexed at 90°.34 Each test was performed twice,
and the average was recorded and included for analysis.34

This method showed good to excellent intrarater reliability
(intraclass correlation coefficient, 0.83-0.95).34 Pain during
ROM evaluation was assessed using the Numerical Pain
Rating Scale ranging from 0 (no pain) to 10 (worst pain).
Isometric Strength Evaluation
Muscle strength during arm elevation in the scapular

plane and external and internal rotation of the shoulder was
assessed with individuals seated and using a manual dyna-
mometer (model 0116, Lafayette Instrument Company).
Isometric strength during arm elevation was performed with
arm positioned at 90° of elevation in the scapular plane
(neutral rotation) with elbow extended. Isometric strength
during external and internal rotation of the shoulder was
assessed with individuals seated with arm alongside the
body and elbow flexed at 90°. For both assessments, the
dynamometer was fixed to the wall and adjusted for individ-
uals to push it with the distal part of the forearm.33,34

Individuals were instructed to perform maximum isomet-
ric contraction for 5 seconds. Each test was performed twice
with an interval of 2 minutes in between, and the average
value was calculated and included for analysis. This method
showed high test-retest and interevaluator reliability (intra-
class correlation coefficient, 0.97).35 Individuals were asked
about pain after tests using the Numerical Pain Rating Scale.
Strength data were normalized by body mass:

Strength ¼ strength Nð Þ=9:81
body mass index kgð Þ � 100
Interrater Reliability
A previous study of our research group showed that

evaluation of MTPs in the same muscles of symptomatic
individuals with shoulder pain was reliable (prevalence-
adjusted bias-adjusted kappa or weighted kappa > 0.40)36

and acceptable for clinical practice (agreement > 70%).37

The same trained examiner performed reliability of ROM
and strength variables in 20 asymptomatic individuals on
the same day. Intraclass correlation coefficient was
calculated (ICC2,1 for absolute agreement) for these varia-
bles and ranged between 0.91 and 0.96 (considered almost
perfect).38
Statistical Analysis
Descriptive and inferential analyzes were performed

using SPSS Statistics (IBM, Armonk, NY). A Kolmo-
gorov-Smirnov test verified data normality. Data are shown
as mean and standard deviation or median and 25% to 75%
interquartile range.

Point-biserial correlation coefficient assessed relation-
ships between presence of MTPs and self-reported clinical
variables (pain duration and shoulder pain and function),
physical examination (ROM, strength, and pain during
ROM and strength tests), physical variables (age and body
mass index), and depressive symptoms. Point-biserial cor-
relation coefficient was used when 1 variable was dichoto-
mous (eg, presence or absence of MTPs).39 A Spearman
correlation test assessed relationships between the number
of MTPs in each muscle and aforementioned variables.
Correlation coefficients (R) values were considered weak
(below 0.40), moderate (between 0.40 and 0.60), strong
(more than 0.60), or perfect (equal to 1).40 A hierarchical
linear regression model determined the effects of presence
and the number of MTPs on variables with significant cor-
relation in more than one muscle.9
TAGGEDH1RESULTS TAGGEDEND

A total of 117 individuals were recruited; however, 59
individuals did not meet the inclusion criteria. Thus, 58
individuals participated in the study (Fig 1).

Table 1 shows demographic and clinical characteriza-
tion of the sample. The sum of MTPs of each muscle from
all individuals was calculated and resulted in a prevalence
ranging from 28 (supraspinatus muscle) to 59 (infraspina-
tus muscle).

Table 2 shows correlations between presence of MTP
and physical and clinical characteristics, physical examina-
tion, and depressive symptoms. MTPs in the upper trape-
zius correlated with pain during strength test (internal
rotation) and ROM (internal and external rotation). In con-
trast, MTPs in the lower trapezius correlated with strength
(external rotation), pain during strength test (scapular flex-
ion and internal and external rotation), pain during ROM
(sagittal flexion and internal rotation), and the Penn Shoul-
der Score. Although MTPs in the infraspinatus and supra-
spinatus correlated with depressive symptoms, only the
former was correlated with ROM (sagittal flexion and
external rotation).

We observed positive correlations between the number
of MTPs in the upper trapezius and pain during ROM
(internal and external rotation) and during strength test



Fig. 1. Flowchart of participant recruitment.
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(internal rotation) (Table 3). The number of MTPs in the
lower trapezius also correlated with pain during ROM (sag-
ittal flexion and internal rotation) and strength test (internal
and external rotation).

There was a negative correlation between the number of
MTPs and function domain of Penn, and between the num-
ber of MTPs in the infraspinatus and external rotation
ROM. Regarding strength, we found negative correlations
between the number of MTPs in the lower trapezius and
scapular flexion and external rotation strength.

Table 4 shows regression models for presence and the
number of MTPs in shoulder muscles. Presence of MTPs
contributed to depressive symptoms and pain during inter-
nal rotation ROM and strength test. MTPs in the infraspina-
tus contributed 10% to depressive symptoms compared
with the model without predictors. The model developed
for pain during internal rotation ROM showed MTPs in the
upper and lower trapezius contributed 18% and 27% to
pain, respectively. Likewise, MTPs in the upper trapezius
contributed approximately 15% to the model built for pain
during internal rotation strength.

We developed 4 regression models for the number of
MTPs (Table 4). The number of MTPs in the upper trape-
zius contributed 14% to pain during internal rotation ROM
and 13% to pain during internal rotation strength test.
Finally, the number of MTPs in the supraspinatus contrib-
uted 16% to external rotation ROM.
TAGGEDH1DISCUSSION TAGGEDEND

Our study was the first to assess relationships between
presence and number of active MTPs in shoulder muscles and
physical and clinical characteristics and depressive symptoms
of symptomatic individuals with unilateral shoulder pain. We
found correlations between presence of MTPs and depressive
symptoms, pain during ROM, and maximum isometric
strength and between number of active MTPs and shoulder
function, mobility, and strength. MTPs also contributed to
depressive symptoms and pain during ROM and strength.

Spontaneous referred pain is the most prominent clinical
manifestation of active MTPs, with pain reference area being
able to topographically add to the nontraumatic painful
shoulder complaint.32,41 However, the persistent nociceptive
stimulus could lead to regional or central sensitization and be
influenced by MTPs.42 Algogenic substances in active
MTPs also may explain local sensitization,43,44 generating
pain responsible for perpetuating myofascial pain. Although
symptom duration was greater than 12 months in our sample,
it was not correlated with the number of MTPs.

The presence or number of MTPs also was not corre-
lated with age and body mass index. However, our sample
consisted of young individuals with mean age of 30 years
and normal body mass index (mean, 25 kg/m2). Even
though these variables were not limited in our eligibility
criteria, both showed little dispersion.

Relationship between depressive symptoms and chronic
pain remains unclear.45 One hypothesis is that somatosen-
sory processing areas communicate with emotional proc-
essing areas (eg, insular, prefrontal, and cingulate
cortex).12,46 Thus, depression could influence pain modula-
tion (eg, persistence of pain) and cause chronic pain syn-
drome and depression.47 One study identified more
pronounced depressive symptoms in women with myofas-
cial pain than the general population.48 In our study, weak
correlations were observed between MTPs in the



Table 1. Demographic and Clinical Characteristics of Individuals

Characteristic Value

Sex (n, M/F) 36/22

Age (y) 31 § 10.91

Height (m) 1.68 §. 09

Weight (kg) 71.47 § 12.55

Body mass index (kg/m2) 25.01 § 3.42

Beck Depression Inventory (0-63) 8 § 6.48/7 (7)

Symptomatic side (D/ND) 34 D/24 ND

Duration of symptoms (mo) 20 § 18.85/17.50 (59)

Penn Shoulder Score, total (0-100) 65.11 § 11.78

Penn Shoulder Score, domains

Pain (0-30; 0 = worst possible pain, 30 = no pain) 17.60 § 5.58

Satisfaction (0-10; 0 = not satisfied, 10 = very satisfied) 4.81 § 2.44

Function (0-60; 0 = worst function, 60 = better function) 42.69 § 8.49

Self-reported pain (0-10, 0 = no pain, 10 = worst possible pain)

Pain at rest 2.70 § 2.30/3(8)

Pain during normal activities 3.85 § 2.25

Pain during strenuous activities 5.43 § 1.91

Pain during range of movement (0-10, 0 = no pain, 10 = worst possible pain)

Sagittal flexion 4.51 § 2.46

Scapular flexion 4.12 § 2.34

Internal rotation 3.57 § 2.50/3.50 (8.50)

External rotation 3.99 § 2.46/3.50 (9)

Pain during strength (0-10, 0 = no pain, 10 = worst possible pain)

Sagittal flexion 4.44 § 2.75/4 (10)

Internal rotation 3.30 § 2.47/3 (10)

External rotation 3.20 § 2.74/3.75 (9)

Active MTPs (sum of individuals)

Upper trapezius 43 (0.74, 0-2)

Lower trapezius 36 (0.62, 0-3)

Infraspinatus 59 (1.01, 0-4)

Supraspinatus 28 (0.48, 0-2)

Parametric data are described as mean § standard deviation. Nonparametric data are described as mean § standard deviation and median and interquar-
tile range. Sex and symptomatic side are shown as frequency. Active MTPs are shown as the sum of MTPs of individuals and mean and range of MTPs.
D, dominant; F, female; M, male;MTPs, myofascial trigger points; ND, nondominant.
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Table 2. Correlations Between Presence of MTPs in Shoulder Muscles and Demographic and Clinical Characteristics and Symptoms

Variable Upper Trapezius Lower Trapezius Infraspinatus Supraspinatus

Age −0.16 −0.08 0.03 0.09

Body mass index −0.12 −0.24 −0.09 0.02

Beck Depression Index −0.02 −0.12 0.28a 0.32a

Duration of symptoms −0.22 0.16 −0.14 0.02

Pain at rest (Penn Shoulder Score) 0.04 0.05 0.01 0.15

Pain during normal activities (Penn Shoulder Score) 0.00 0.07 0.21 −0.02

Pain during strenuous activities (Penn Shoulder Score) −0.01 0.05 0.08 −0.08

Pain during ROM

Sagittal flexion 0.22 0.39b 0.20 0.15

Scapular flexion 0.19 0.24 0.10 −0.02

Internal rotation 0.43b 0.44a 0.14 −0.04

External rotation 0.36b 0.22 −0.01 −0.18

Pain during strength tests

Scapular flexion 0.24 0.27a 0.11 0.09

Internal rotation 0.38b 0.33a 0.12 0.09

External rotation 0.25 0.30a 0.10 0.00

Penn Shoulder Score, function −0.04 −0.33b −0.22 −0.12

ROM

Sagittal flexion −0.04 −0.05 −0.30a −0.09

Scapular flexion −0.02 0.09 −0.24 −0.16

Internal rotation 0.18 0.12 −0.18 −0.08

External rotation 0.03 −0.35 0.31a −0.08

Strength

Scapular flexion 0.15 0.23 −0.24 −0.17

Internal rotation 0.07 0.18 −0.24 −0.21

External rotation 0.06 0.27a −0.16 −0.10

ROM, ranges of motion.
a P < .05.
b P < .01.
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infraspinatus and supraspinatus muscles and depressive
symptoms, with only the infraspinatus being 10% predic-
tive for the variable, regardless of the number of MTPs.
Our sample showed values below the cutoff point for diag-
nosis of depression, which may have limited the signifi-
cance in our study.49
Pain sensitization caused by MTPs could lead to
decreased ROM and strength,50 probably owing to
mechanical stress to shortened sarcomeres in the tense
band of the muscle with MTP during stretching or contrac-
tion.51 Our findings seem to corroborate the hypothesis pro-
posed by Simons, who suggested MTPs could cause local



Table 3. Correlations Between Number of MTPs in Shoulder Muscles and Demographic and Clinical Characteristics and Depressive
Symptoms of Individuals

Variable Upper Trapezius Lower Trapezius Infraspinatus Supraspinatus

Age −0.16 −0.05 0.02 0.18

Body mass index −0.12 −0.23 −0.02 −0.14

Beck Depression Index 0.03 −0.17 0.24 0.09

Duration of symptoms −0.19 −0.00 −0.09 0.04

Pain at rest 0.14 0.00 0.00 −0.07

Pain during normal activities 0.11 0.00 −0.18 0.08

Pain during strenuous activities 0.04 −0.03 0.06 0.10

Pain during ROM

Sagittal flexion 0.23 0.36a 0.12 0.14

Scapular flexion 0.20 0.21 0.01 0.01

Internal rotation 0.40b 0.40a 0.09 0.20

External rotation 0.34b 0.23 −0.03 0.08

Pain during strength tests

Scapular flexion 0.18 0.25 0.05 0.06

Internal rotation 0.38b 0.30a 0.05 0.08

External rotation 0.24 0.29a 0.01 0.10

Penn Shoulder Score, function −0.12 −0.29a −0.29a −0.29a

ROM

Sagittal flexion −0.10 0.09 −0.18 −0.36b

Scapular flexion −0.10 −0.03 −0.25 −0.42b

Internal rotation 0.22 0.14 −0.25 −0.10

External rotation −0.03 0.01 −0.29a −0.30b

Strength

Scapular flexion 0.02 0.26a −0.21 −0.21

Internal rotation −0.02 0.21 −0.19 −0.17

External rotation −0.01 0.34b −0.11 −0.21

ROM, ranges of motion.
a P < .05.
b P < .01.
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sensitization and functional repercussions. We found corre-
lations between presence and number of MTPs and pain
during ROM and strength test (especially internal rotation)
in upper and lower trapezius muscles. In addition, regard-
less of the number, the presence of MTPs in these muscles
could explain 15% to 27% of pain during assessments,
whereas the number of MTPs in the upper trapezius and
supraspinatus contributed to pain during internal rotation
strength and external rotation ROM, respectively. We also
found weak correlations between self-reported function and



Table 4. Regression Model for Presence and Number of MTPs

Regression model for presence of myofascial trigger points

R2 Adjusted R2 R2 change Significance of Change Significance of the Model

Depression symptoms

Model 1: Infraspinatus 0.102 0.086 0.102 0.014a 0.014

Model 2: Supraspinatus 0.160 0.129 0.057 0.058 0.008

Pain during internal rotation ROM

Model 1: Upper trapezius 0.186 0.153 0.186 0.001a 0.001

Model 2: Lower trapezius 0.274 0.248 0.088 0.012a 0.000

Pain during internal rotation strength test

Model 1: Upper trapezius 0.149 0.133 0.149 0.003a 0.002

Model 2: Lower trapezius 0.201 0.172 0.053 0.062 0.305

Regression model for number of myofascial trigger points

R2 Adjusted R2 R2 change Significance of Change Significance of the Model

Pain during ROM internal rotation

Model 1: Upper trapezius 0.146 0.131 0.146 0.003a 0.003

Model 2: Lower trapezius 0.195 0.165 0.048 0.078 0.003

Pain during internal rotation strength test

Model 1: Upper trapezius 0.138 0.122 0.138 0.005a 0.005

Model 2: Lower trapezius 0.158 0.127 0.020 0.257 0.010

Penn Shoulder Score, function

Model 1: Lower trapezius 0.035 0.018 0.035 0.160 0.348

Model 2: Infraspinatus 0.059 0.025 0.025 0.236 0.315

Model 3: Supraspinatus 0.110 0.061 0.051 0.086 0.193

External rotation ROM

Model 1: Infraspinatus 0.038 0.021 0.038 0.140 0.140

Model 2: Supraspinatus 0.167 0.137 0.0129 0.005a 0.006

ROM, ranges of motion.
a P < .05.

Nascimento et al Journal of Chiropractic Medicine
Myofascial Trigger Points and Clinical Characteristics December 2022

256
number of MTPs in the lower trapezius, infraspinatus, and
supraspinatus muscles. However, we highlight that the eval-
uated individuals presented good functionality.52,53

Individuals with latent MTPs present altered neuromus-
cular activation patterns.6,7,52 Thus, changes in neuromus-
cular activation pattern in the presence of MTPs could be
involved in irritation and activation of MTPs and regional
muscle function, which may be more pronounced in indi-
viduals with spontaneous pain. Celik and Yeldan4 found
individuals with latent MTPs had less deltoid strength and
flexion in the scapular plane test than individuals without
MTPs. In addition, Ge et al52 observed fatigue and early
overload of motor units during isometric abduction. Low
isometric strength also was observed in symptomatic indi-
viduals with myofascial pain in the upper trapezius during
arm elevation in the scapular plane.16 In contrast, despite
correlations with ROM, we did not find correlations
between supraspinatus MTPs and scapular flexion strength.
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The relationship between MTPs in supraspinatus and scap-
ular and sagittal flexion ROM was possibly associated with
regional sensitization caused by a movement above 90°
ROM but not the strength generated during contraction.

We believe that implications for ROM and strength of
individuals with shoulder pain were owing to sensitization
generated by MTPs42 rather than mechanical stress caused
by stretching, muscle contraction, or both. Lucas et al6

showed the presence of latent MTPs might alter periscapu-
lar muscle contraction pattern, which could increase
fatigue7 and peripheral sensitization42 and alter muscle
function and segment mobility.
Limitations
The relatively low number of individuals may not be rep-

resentative of the general population. We could not perform
a blind evaluation therefore this may have influenced our
findings. The study design did not allow us to verify if rela-
tionships found were clinically meaningful. Other muscles
involved in the shoulder complex (eg, anterior serratus, pec-
toralis minor, and medium trapezius) were not evaluated
but could have also contributed to the parameters studied.
Clinical Applicability
Our results suggest that treatment of active MTPs in

shoulder muscle could improve some painful symptoms
during movement by reducing regional irritability and help-
ing manage pain in the shoulder. The treatment for manag-
ing pain due to MTPs during ROM and strength also may
contribute to tolerance in therapeutic exercises. Thus,
future studies may investigate the long-term effects of treat-
ments for MTPs in physical and pain variables.
TAGGEDH1CONCLUSION TAGGEDEND

We observed a weak to moderate correlation between
active MTPs and depressive symptoms, pain during ROM
and strength test, ROM, strength, and shoulder function.
However, in the participants included in this study, we did
not find correlations between active MTPs and physical
variables in symptomatic individuals with unilateral shoul-
der pain. Our findings suggest that the presence of MTPs
may contribute to depressive symptoms, pain during inter-
nal rotation ROM and strength test, whereas the number of
MTPs may contribute to pain during internal rotation ROM
and strength test, and external rotation ROM.
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Practical Applications
� The management of myofascial trigger points
were considered in the manifestation of pain
during ROM and strength to improve toler-
ance in therapeutic exercises.

� We evaluated relationships between the pres-
ence and number of active myofascial trigger
points in shoulder muscles and depressive
symptoms, pain and function, range of motion
(ROM), and strength in individuals with
shoulder pain.

� We found weak-to-moderate correlations
between the presence and number of myofas-
cial trigger points and depressive symptoms,
pain during ROM, pain during strength test,
and shoulder function and strength.

� These findings suggest that active myofascial
trigger points may contribute to depression
symptoms and pain during ROM and force in
individuals with shoulder pain.
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