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   INTRODUCTION 

 Worldwide, one of the most important characteristics of 

society is the aging of the population. This factor has an 

impact on the level of health in this population and on 

the prevalence of chronic conditions. 1  In Spain, chronic 

pain is common in participants older than 65 years. 

Musculoskeletal pain, which is frequently found in joint 

areas, is more prevalent in older adults than in younger 

people. 2-4  Regarding the pathologies in the locomotor 

system, lumbar, cervical, and shoulder pain are the most 

common conditions in primary care. 5  Indeed, nonspecifi c 

at a similar segmental level. Therefore, this study aimed to 
evaluate dry needling on 1 latent MTrP, in conjunction with 
1 active MTrP, in the infraspinatus muscle of older adults with 
nonspecifi c shoulder pain. 
   Methods:   A single-center, randomized, single-blinded, con-
trolled study (NCT02032602) was carried out. Sixty-six patients 
aged 65 years and older with trigger points in the ipsilateral 
infraspinatus of the painful shoulder were randomly assigned 
to (1) of (2) treatment groups. A session of dry needling on 
the infraspinatus was performed in (1) the most hyperalgesic 
active and latent MTrP or (2) only the most hyperalgesic active 
MTrP. The Numeric Rating Scale, the pressure pain threshold 
(primary outcome) on the anterior deltoid and extensor carpi 
radialis brevis latent MTrPs, and grip strength were assessed 
before, after, and 1 week after the intervention. 
   Results:   Statistically signifi cant differences in the reduction of 
pain intensity ( P   ≤  .001;  η  2  =  0.159-0.269;  d        =  1.017-1.219) 
and the increase of pressure pain threshold ( P   <  .001;  η  2  =  
0.206-0.481;  d        =  0.870-1.924) were found for the (1) treat-
ment group immediately and 1 week postintervention. Nev-
ertheless, no statistical signifi cant differences were found in 
grip strength ( P   > . 05;  η  2  =  0.006-0.033;  d        =  0.158-0.368). 
   Conclusions:   One dry needling intervention of the latent 
MTrP associated with the key active MTrP of the infraspinatus 
reduces pain intensity and the irritability of the satellite MTrPs 
located in the referred pain area in the short term in older 
adults with nonspecifi c shoulder pain.   
  Key Words:   aged  ,   musculoskeletal pain  ,   myofascial pain 
syndromes  ,   shoulder pain  ,   trigger points  
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cifi c shoulder pain with myofascial trigger points (MTrPs) 
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to relieve the MTrP pain of shoulders in the short term ( < 9 
days). Active MTrPs dry needling improves shoulder pain 
and the irritability of the satellite MTrPs in the referred pain 
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shoulder pain shows a prevalence varying from 3% to 

50.9% in the older adults. 4  The degeneration associated 

with the aging process makes establishing an accurate diag-

nosis and determining the specifi c structures of the origin of 

shoulder pain diffi cult. 6-8  All of this leads to a high cost for 

the Spanish public health service, which is associated with 

ineffective treatments (68.4%), and demonstrates a need 

for more evidence on physiotherapy interventions. 9  

 Some authors associate nonspecifi c shoulder pain with 

myofascial pain syndrome (MPS) and myofascial trigger 

points (MTrPs) of the infraspinatus muscle are the most 

prevalent and the most reliable on palpation. 10-12  Based on 

MPS clinical activity, spontaneous and recognizable pain of 

active MTrPs distinguishes people with pain from partici-

pants with no pain, whereas latent MTrPs generate non-

recognized local or referred pain upon stimulation. 10  ,  12-20  

Nevertheless, both MTrPs are hyperirritable nodules in a 

taut band of skeletal muscle, associated with a character-

istic nociceptive biochemical milieu near to the motor end-

plate and related to sensitive, motor, and autonomic condi-

tions. 10  ,  18  ,  20  Depending on MPS primacy, the key MTrP is 

the primary hyperalgesic focus and satellite MTrPs are the 

secondary focus of hyperalgesia located in the referred pain 

area. 10  ,  16  Consequently, the treatment of the latent MTrP, 

associated with the key active MTrP, may reduce pain and 

irritability of the satellite MTrPs. 14  ,  16  

 Currently, conservative (myofascial manipulation, isch-

emic compression, laser therapy, and multimodal treatment) 

and invasive MTrP physiotherapy treatments are recom-

mended for shoulder pain to reduce pain, increase range of 

motion, and improve function. 21  On the one hand, trigger 

point dry needling (TrP-DN) is recommended to relieve the 

MTrP pain of shoulders in the short term ( < 9 days). On the 

contrary, lidocaine injections are more effective in the medi-

um term (9-28 days). 22  Indeed, latent TrP-DN may prevent 

the development of active MTrPs in the upper extremity and 

reduce their nociceptive input, normalize synaptic effi cacy, 

and reduce central and peripheral sensitization in short-

term shoulder pain. 14-17  ,  21-23  Finally, TrP-DN is associated 

with muscle regeneration and reinnervation. 24  

 The muscular tissue of older patients has degenerative 

features and multiple latent MTrPs that may require treat-

ment to prevent chronic MPS. 25  Considering the chronic 

pain in older adults, invasive management techniques are 

proposed for myofascial pain treatment to improve quality 

of life and physical function. 26  Indeed, TrP-DN in older 

adults was shown to be effective in the reduction of pain 

for knee osteoarthritis and after total knee arthroplasty. 13  ,  27  

Moreover, upper trapezius TrP-DN may be as useful as 

lidocaine injections for the treatment of cervical MPS in 

older patients. 28-30  In addition, TrP-DN was shown to be 

better than a sham treatment for low back pain release. 31  ,  32  

Nevertheless, more evidence is needed for nonspecifi c 

shoulder pain TrP-DN in this age group. 14  

 Based on previous infraspinatus studies, TrP-DN pro-

duces segmental antinociceptive effects. 15  On the one hand, 

active TrP-DN improves shoulder pain and the irritability 

of the satellite MTrP in the referred pain area. 16  On the 

other hand, nociceptive activity at a latent trigger point 

(TrP) may infl uence motor activity and the sensitivity of 

TrPs in distant muscles at a similar segmental level. 17  A 

prior pilot study has shown that infraspinatus latent TrP-

DN, in conjunction with active TrP-DN, may reduce the 

mechanosensitivity of the distal musculature of the upper 

limb in older adults. 14  

 Consequently, the aim is to demonstrate that only 1 

intervention on one latent TrP-DN of the infraspinatus can 

improve motor function and reduce the nociceptive input, 

in nonspecifi c shoulder pain and in the satellite TrP located 

in the referred pain area in older adults, when added to the 

treatment of the key active TrP-DN.   

 METHODS  

 Study Design 

 This study is a single-center, randomized, single-blinded, 

controlled clinical trial. The CONSORT statement was 

followed. The CONSORT fl ow diagram and checklist 

were included. The Clinical Research Ethics Committee 

of the General Hospital from Segovia (10/2013) approved 

the study and was registered at Clinicaltrials.gov 

(NCT02032602). 

 Treatment groups (1) and (2) received active TrP-DN to 

demonstrate the effects of the addition of latent TrP-DN 

in the (1) treatment group. 14  Moreover, TrP-DN shows 

diffi culties in blinding patients due to the secondary local 

twitch responses (LTRs), referred pain, and postneedling 

pain. A true placebo control group only would be possible 

under anesthesia. 13  Both groups were informed about this 

before signing the informed consent forms to satisfy the 

ethical requirements.   

 Participants 

 Sixty-six participants (23 men and 43 women) aged 65 

years and older (18 participants aged from 65 to 70 years, 

28 participants aged from 71 to 80 years, and 20 partici-

pants older than 80 years) with nonspecifi c shoulder pain 

were randomly recruited from a care center from January 

to July 2014.  

 Inclusion criteria 

 The inclusion criteria were participants aged 65 years and 

older with unilateral nonspecifi c shoulder pain, including 

at least 4 MTrPs ipsilateral to the painful shoulder for 

both groups: 1 active MTrP in the infraspinatus, 1 latent 

MTrP in the infraspinatus, 1 latent MTrP in the anterior 

deltoid, and 1 latent MTrP in the extensor carpi radialis 

brevis. 14    

http://Clinicaltrials.gov
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the MTrPs manual palpation in relation to shoulder pain. 36  

Before the outcomes measurements, physiotherapist 1 

(J.M.M.) carried out the diagnosis of the most hyperal-

gesic active and latent MTrP in the infraspinatus muscle. 

Moreover, physiotherapist 2 (C.C.L.) identifi ed the most 

hyperalgesic latent MTrP in each distal muscle of the upper 

extremity (anterior deltoid and extensor carpi radialis 

brevis). 14     

 Outcome Measures 

 Physiotherapist 2 (C.C.L.), blinded to the patient group 

assignment, carried out all the assessments at baseline 

(A 0 ), after intervention (A 1 ) and 1 week after intervention 

(A 2 ). Sociodemographic data (age and sex) were collected 

before the intervention (A 0 ). The main outcomes pain 

intensity, pressure pain threshold (PPT), and grip strength 

were measured before TrP-DN (A 0 ) and in both posttreat-

ment assessments (A 1  and A 2 ). Based on a previous pilot 

study, the PPT on the anterior deltoid latent MTrP was the 

primary outcome variable because it provided the highest 

sample size calculation. 14   

 Pain intensity 

 Pain intensity was assessed using a NRS of 11 points 

(from 0, no pain, to 10, maximum pain). Patients 

determined their subjective pain intensity of the painful 

shoulder by pointing with 1 of their fi ngers to mark the 

level of pain on the scale. The NRS is recommended, 

reliable, and valid for use in older adults without cogni-

tive impairment. 37  ,  38  Shoulder pain intensity has been 

related to latent and active TrP-DN in the ipsilateral 

infraspinatus. 10  ,  14  ,  16  ,  23    

 Pressure pain threshold 

 Pressure pain threshold was measured with an analogue 

pressure algometer (Mechanical algometer, FDK/FDN 

series Force Dial, Wagner Instruments, 1217 Greenwich, 

CT 06836; 0-10 kg/cm 2 ), which has shown reliability, 

reproducibility, and sensitivity for assessing the effects of 

latent and active MTrPs treatment in upper-extremities 

MPS. 39-42  Ipsilateral to the painful shoulder PPT for 

the most hyperalgesic latent MTrP of each muscle was 

determined in the extensor carpi radialis brevis and ante-

rior deltoid. The reasons for the PPT assessments in these 

muscles (satellite latent MTrPs) were their location in 

the referred pain pattern of the infraspinatus (key active 

MTrP) and their neurological connection (C 6  segmental 

level). 23-26  Previously, both the physiotherapist 2 and the 

patient carried out contralateral training to recognize the 

PPT. An average value of 3 repeated measurements within 

an interval of 30 to 60 seconds were used for analysis data. 

The patient was placed in supine decubitus and the fore-

arm being supported on the patient’s abdomen, following 

prior studies. 14  ,  17    

 Exclusion criteria 

 The exclusion criteria were prior diagnoses or prescriptions 

in the medical record for myopathy or C 5-6  neuropathy, 

cognitive defi cits, joint disorders (cervical spine, rotator-

cuff tendon, or glenohumeral), surgeries (upper limb or cer-

vical, in the past), conservative or invasive physical therapy 

(previous 6 months or during follow-up), infi ltration (corti-

coid or local anesthetic during the previous year or follow-

up), and use of medications (antiaggregant, anticoagulant, 

analgesic, or anti-infl ammatory) or abusive substances 

(1 week previous to treatment or during follow-up). 14-16  ,  33    

 Nonspecifi c shoulder pain diagnosis 

 Shoulder pain was considered if the origin of the symptoms 

was focused in the glenohumeral joint, with or without pain 

in the scapulothoracic, acromioclavicular, or sternoclavicu-

lar joints, according to the International Association for 

the Study of Pain criteria. 34  Nonspecifi c shoulder pain was 

taken into account if a previous diagnosis was not reported 

in the medical record, considering structural (impingement, 

tendinopathy, bursitis, tendon rupture, osteoarthritis, rheu-

matoid arthritis, instability, frozen shoulder, Milwaukee 

syndrome, etc), neurological (poststroke shoulder pain, 

complex regional pain syndrome, etc), visceral or red fl ag 

disorders. 5    

 MTrPs diagnosis 

 According to the MPS evaluation, 18  ,  19  the active or latent 

MTrPs diagnosis was based on the key (palpable taut band, 

exquisite tender spot, patient’s pain recognition, and pain-

ful limitation at full stretch) and confi rmatory (1 visual or 

tactile LTR secondary to palpation or TrP-DN, and sen-

sitivity upon compressing the sensitive knot) criteria pro-

posed by Simons et al. 10  ,  20  An LTR was considered a rapid 

and nonvoluntary contraction of the taut band, including 

the sensitive knot, as a consequence of a spinal refl ex. 10  ,  24  ,  35  

Active MTrPs generate spontaneous and recognizable pain, 

whereas latent MTrPs produce localized pain or unrecog-

nizable referred pain. 10  ,  12-20  

 Indeed, if more than 1 active MTrP was found in the 

infraspinatus muscle, the highest hyperalgesic active MTrP 

was considered to be the one that elicited the highest spon-

taneous and recognizable pain sensation in the Numeric 

Rating Scale (NRS) under the same palpation pressure. 

Moreover, if more than 1 latent MTrP was found in each 

muscle (infraspinatus, anterior deltoid, and extensor carpi 

radialis brevis), the highest hyperalgesic latent MTrP was 

considered to be the one that elicited the highest localized 

pain or unrecognizable referred pain sensation in the NRS 

under the same palpation pressure. 14  

 This study was carried out by 2 specialized and experi-

enced physiotherapists (5-6 years of experience and 20-30 

hours per week of clinical practice) in MPS, which has 

shown good interexaminer reproducibility ( κ   =  0.63) in 
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 Interventions 

 Before the outcome measurements, the patients were ran-

domly assigned into 2 groups by opaque closed letter enve-

lopes, the (1) treatment group (n  =  33) or the (2) treatment 

group (n  =  33), and were assigned a code (01-66) in order 

to blind the patient assignment to the treatment group. 

Physiotherapist 1 (J.M.M.) carried out all the TrP-DN 

interventions on the infraspinatus muscle.  

 Treatment groups 

 Only one session of a TrP-DN intervention on the ipsi-

lateral infraspinatus muscle of the painful shoulder using 

Hong’s fast-in and fast-out technique with multiple rapid 

needle insertion was applied following previous recom-

mendations. 10  ,  16  ,  35  Each subject of the (1) treatment group 

received the same TrP-DN procedure in 2 MTrPs: the most 

 Grip strength 

 The maximum grip strength (isometric muscular force in 

manual pressure) was measured with a hydraulic manual 

analogical dynamometer (Hydraulic hand dynamometer, 

JAMAR, Sammons Preston Rolyan, 4 Sammons Court 

Bolingbrook, IL 60440; 0-90 kg), which has shown valid-

ity, reproducibility, and reliability in different elderly 

groups, 43  and might be a complementary tool for assessing 

the effects of short-term invasive treatment in the upper-

extremities MPS. 44  The motor activity of the latent MTrPs 

in the extensor carpi radialis brevis has been associated to 

latent MTrPs in the infraspinatus muscle. Furthermore, 

age-related motor changes of the upper extremities are not 

statistically signifi cant after the age of 60 years. 45  Based on 

prior studies, a single measurement was performed after an 

interval of 5 to 10 sec onds. 14  ,  43     

    Figure 1.   Consort flow diagram.  
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steel, Agupunt A1041P, 158 Caspe, Barcelona, Spain 

08013) was fi xed between the fi ngers of the nondominant 

hand and inserted perpendicular to the scapula toward the 

MTrP. By means of metacarpophalangeal fl exion exten-

sion of the fi rst to second fi ngers of the dominant hand, 

the area was probed in different directions until presence 

of 1-LTR, a pain response and, usually, the referred pain 

pattern of the MTrP were obtained. 10  ,  14  The penetration 

depth was different according to the subject. 15  TrP-DN was 

hyperalgesic active MTrP plus the most hyperalgesic latent 

MTrP, both of them located on the infraspinatus muscle. 

Each subject of the (2) treatment group received the same 

TrP-DN intervention in only the most hyperalgesic active 

MTrP on the infraspinatus. 14    

 Procedure for both treatment groups 

 The patient was placed in contralateral decubitus to the 

painful shoulder. A headless 0.32 × 40-mm needle (Stainless 

 Table 1.    Baseline Characteristics (A 0 ) and Homogeneity of the Sample According to the Intervention Group  

Sociodemographic Data and Main Outcomes

Mean (SD) or Number (%)

 P (1) Active and Latent TrP-DN Group (n  =  33) (2) Active TrP-DN Group (n  =  33)

Sex (%), n  =  66 (100%) 33 (100) 33 (100) .606 a 

 Men, n  =  23 (34.8%) 10 (30.3) 13 (39.4)

 Women, n  =  43 (65.2%) 23 (69.7) 20 (60.6)

Age, y 75.35 (6.97) 76.74 (8.20) .461 b /.453 c 

 Subjects from 65 to 70 y, n  =  18 (27.3%) 9 (27.3) 9 (27.3) .214 d 

 Subjects from 71 to 80 y,  n   =  28 (42.4%) 17 (51.5) 11 (33.3)

 Subjects  >  80 y, n  =  20 (30.3%) 7 (21.2) 13 (39.4)

Pain intensity 5.24 (1.70) 4.55 (1.66) .096 b /.113 c 

 Men 5.00 (1.70) 4.08 (1.50) .181 b /.218 c 

 Women 5.35 (1.72) 4.85 (1.72) .350 b /.364 c 

 65-70 y 4.78 (1.56) 5.11 (2.09) .707 b /.857 c 

 71-80 y 5.29 (1.83) 4.36 (0.92) .088 b /.244 c 

  > 80 y 5.71 (1.60) 4.31 (1.84) .107 b /.087 c 

Anterior deltoid PPT, kg/cm 2 2.59 (0.60) 2.43 (0.58) .276 b /.326 c 

 Men 2.95 (0.56) 2.54 (0.65) .131 b /.172 c 

 Women 2.44 (0.56) 2.36 (0.54) .647 b /.733 c 

 65-70 y 2.64 (0.56) 2.38 (0.60) .365 b /.479 c 

 71-80 y 2.63 (0.62) 2.56 (0.71) .772 b /.742 c 

  > 80 y 2.44 (0.67) 2.36 (0.49) .763 b /.968 c 

Extensor carpi radialis brevis, kg/cm 2 2.19 (0.56) 2.21 (0.66) .887 b /.949 c 

 Men 2.55 (0.76) 2.27 (0.79) .399 b /.306 c 

 Women 2.44 (0.56) 2.36 (0.54) .342 b /.428 c 

 65-70 y 2.02 (0.43) 2.08 (0.67) .829 b /.895 c 

 71-80 y 2.29 (0.47) 2.35 (0.63) .788 b /.869 c 

  > 80 y 2.17 (0.87) 2.19 (0.71) .956 b /.751 c 

Grip strength, kg 19.71 (10.92) 21.86 (11.03) .429 b /.314 c 

 Men 32.00 (9.92) 32.23 (7.98) .951 b /.950 c 

 Women 14.37 (5.89) 15.12 (6.58) .694 b /.608 c 

 65-70 y 27.56 (12.46) 24.67 (8.05) .566 b /.658 c 

 71-80 y 19.59 (7.34) 24.59 (10.59) .149 b /.220 c 

  > 80 y 9.93 (9.00) 17.61 (12.54) .170 b /.153 c 

 Abbreviations: PPT, pressure pain threshold; TrP-DN, trigger point dry needling. 

  a Fisher exact test. 

  b Student  t  test for independent samples. 

  c Mann-Whitney test. 

  d Pearson chi-square test. 
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performed with multiple needle insertion therapy for MTrP 

inactivation until reaching LTR exhaustion. 10  ,  14  ,  35  TrP-DN 

lasted 1 to 2 minutes. 14  ,  15  Finally, hemostasis was applied 

for 1 minute. 10  ,  14     

 Intraexaminer Reliability for the MTrP Localization 

Procedure 

 Ipsilateral to the painful shoulder, an intraexaminer reliabil-

ity study of the procedure for the MTrPs detection was car-

ried out in 42 older adults with nonspecifi c shoulder pain.  

 Physiotherapist 1 intraexaminer reliability in the 

MTrPs of treatment 

 Physiotherapist 1 (J.M.M.) identifi ed the infraspinatus 

MTrPs at the same position described for TrP-DN. 10  ,  14  The 

most hyperalgesic active MTrP was marked with a grid 

that had 4 perpendicular lines. The most hyperalgesic latent 

MTrP was marked with a grid that had 2 perpendicular 

lines. 14  The distance (cm) from each MTrP was measured 

with respect to the superior-internal angle of the scapula at 

2 different moments with an interval of 1 hour.   

 Table 2.    Effectiveness in the Active and Latent TrP-DN Group (1) Between the Assessments  

Main Outcomes

Mean (SD) Repeated-
Measures 

ANOVA,  P   Value a 
Friedman 
Test,  P 

Related Samples Student’s  t  Test  P  b  Wilcoxon Test 
 P  c  (Reduction or Increase n/N)

A 0  (n  =  33) A 1  (n  =  32) A 2  (n  =  32) A 1  − A 0 A 2  − A 0 A 2  − A 1 

Pain intensity 5.28 (1.71) 3.03 (1.51) 1.91 (1.40)  < .001  < .001

 < .001 b 

 < .001 c  

(↓28/32)

 < .001 b 

 < .001 c  

(↓32/32)

 < .001 b 

 < .001 c  

(↓22/32)

Anterior deltoid 

PPT, kg/cm 2 
2.58 (0.61) 3.35 (0.64) 3.39 (0.59)  < .001  < .001

 < .001 b  

< .001 c  

(↑30/32)

 < .001 b 

 < .001 c  

(30/32)

.692 b  

.477 c  

(↑18/32)

Extensor carpi 

radialis brevis, 

kg/cm 2 

2.16 (0.55) 3.28 (0.85) 3.26 (0.74)  < .001  < .001

 < .001 b  

< .001 c  

(↑30/32)

 < .001 b 

 < .001 c  

(↑31/32)

.789 b  

.653 c  

(↑12/32)

Grip strength, kg
19.27 

(10.78)

20.31 

(11.52)

20.42 

(11.07)
.048 .145

.060 b  

.103 c  

(↑17/32)

.006 b  

.007 c  

(↑19/32)

.839 b  

.990 c  

(↑11/32)

 Abbreviations: A 
0
 , assessment at baseline; A 

1
 , assessment immediately postintervention; A 

2
 , assessment 1 week postintervention; ANOVA, analysis of variance; PPT, pressure pain threshold; 

TrP-DN, trigger point dry needling; ↓, reduction; ↑, increase. 

  a Considering the signifi cance of the Greenhouse-Geisser test. 

  b,c  According to the  P  values obtained by the Bonferroni correction ( P   <  .05/3; signifi cance  <  .017). 

 Table 3.    Effectiveness in the Active TrP-DN Group (2) Between the Assessments  

Main Outcomes

Mean (SD) Repeated-
Measures 
ANOVA  P  a 

Friedman 
Test,  P 

Related Samples Student’s  t  Test  P  b  Wilcoxon Test 
 P  c  (Reduction or Increase, n/N)

A 0  (n  =  33) A 1  (n  =  31) A 2  (n  =  30) A 1  − A 0 A 2  − A 0 A 2  − A 1 

Pain intensity 4.33 (1.49) 3.13 (1.61) 2.60 (1.63)  < .001  < .001

 < .001 b 

 < .001 c  

(↓23/31)

 < .001 b 

 < .001 c  

(↓25/30)

.003 b 

.005 c  

(↓12/30)

Anterior deltoid PPT, 

 kg/cm 2 
2.48 (0.59) 2.82 (0.60) 2.73 (0.57)  < .001  < .001

 < .001 b 

 < .001 c  

(↑28/31)

.001 b 

 < .001 c  

(↑24/30)

.075 b 

.047 c 

(↑9/27)

Extensor carpi radialis 

 brevis, kg/cm 2 
2.25 (0.66) 2.55 (0.66) 2.36 (0.56)  < .001  < .001

 < 0.001 b 

 < 0.001 c  

(↑25/31)

0.096 b 

0.006 c  

(↑23/30)

0.001 b 

0.002 c  

(↑8/30)

Grip strength, kg
21.66 

(11.19)

22.18 

(10.06)

23.80 

(12.15)
.010 .045

.370 b 

.243 c 

(↑16/31)

.001 b 

.001 c 

(↑18/30)

.551 b 

.179 c  

(↑15/30)

 Abbreviations: A 
0
 , assessment at baseline; A 

1
 , assessment immediately postintervention; A 

2
 , assessment 1 week postintervention; ANOVA, analysis of variance; PPT, pressure pain threshold; 

TrP-DN, trigger point dry needling; ↓, reduction; ↑, increase. 

  a Considering the signifi cance of the Greenhouse-Geisser test. 

  b, c According to the  P  values obtained by the Bonferroni correction ( P   <  .05/3; signifi cance  <  .017). 
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 Figure 2.   Statistical significance bars of the differences between the (1) and (2) trigger point dry needling (TrP-DN) groups 
immediately after the intervention (A 

1
  − A 

0
 ). 

 Table 4.    Effectiveness Between (1) and (2) Treatment Groups Immediately and 1 Week Posttreatment  

Difference Main 
Outcomes

Active and Latent TrP-
DN Group (1)

Active TrP-DN Group 
(2)

Student 
 t  Test  P  
Value a 

Mann-
Whitney 
 P  Value

Repeated-Measures 
ANOVA Interaction  P  

Value  b Eta 2  ( η  2 )
Effect Size 
Cohen  d  c n Mean (SD) n Mean (SD)

Pain intensity

A 
1
  − A 

0
 32  − 2.25 (1.46) 31  − 1.19 (0.94) .001 .002  < .001 0.159 0.870

A 
2
  − A 

0
 32  − 3.37 (1.56) 30  − 1.73 (1.14)  < .001  < .001 0.269 1.214

Anterior deltoid PPT, kg/cm 2 

A 
1
  − A 

0
 32 0.77 (0.51) 31 0.34 (0.31)  < .001  < .001  < .001 0.206 1.017

A 
2
  − A 

0
 32 0.80 (0.53) 30 0.25 (0.37)  < .001  < .001 0.271 1.219

Extensor carpi radialis brevis PPT, kg/cm 2 

A 
1
  − A 

0
 32 1.11 (0.66) 31 0.29 (0.36)  < .001  < .001  < .001 0.377 1.555

A 
2
  − A 

0
 32 1.09 (0.65) 30 0.10 (0.33)  < .001  < .001 0.481 1.924

Grip strength (kg)

A 
1
  − A 

0
 32 1.04 (3.03) 31 0.55 (3.36) .540 .841 .193 0.006 0.158

A 
2
  − A 

0
 32 1.15 (2.21) 30 2.18 (3.39) .160 .299 0.033 0.368

 Abbreviations: A 
0
 , assessment at baseline; A 

1
 , assessment immediately postintervention; A 

2
 , assessment 1 week postintervention; ANOVA, analysis of variance; PPT, Pressure Pain Threshold; 

TrP-DN, trigger point dry needling. 

  a The Student  t  test for independent samples. 

  b Considering the signifi cance of the Greenhouse-Geisser test. 

  c      d = 2t/√gdl. 
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a desired power of 80% ( β  error of 0.2), an effect size 

(Cohen d     ) of 0.66, and a ratio of the sample sizes between 

the 2 groups of 1 (N2/N1) determined a sample size of at 

least 30 participants per group. Assuming that 10% of 

the possible patients could be lost during follow-up, the 

fi nal sample size was 66 patients, 33 per group. A 1-tailed 

hypothesis test was used because of a previous pilot study 

showing statistically signifi cant differences ( P   <  .05) for 

the (1) treatment group in the PPT primary outcome. 14  

Consequently, the sample size was calculated considering 

the unilateral null hypothesis (H 0 : (1) treatment group  ≤  

(2) treatment group). 

 SPSS version 22.0 for Windows (IBM Corp. Released 

2013. IBM SPSS Statistics for Windows, Version 22.0. 

Armonk, NY: IBM Corp) was used for statistical analysis. 

A Shapiro-Wilk test was used to test normality taking into 

account all of the participants together, and each group 

independently assessed. 

 Considering the (1) and (2) treatment groups, a descrip-

tive analysis was selected to summarize the outcomes in 

the 3 measurements that were carried out (A 0 , A 1 , A 2 ) and 

included the mean, SD, median, interquartile range, quar-

tiles, asymmetry, and kurtosis. 

 Afterward, the homogeneity of both the sociodemo-

graphic data and main outcomes at baseline (A 0 ) was 

 Physiotherapist 2 intraexaminer reliability in the 

MTrPs of assessment 

 Physiotherapist 2 (C.C.L.) determined the most hyperal-

gesic latent MTrPs in the upper extremity with the same 

position used for the PPT measurement to facilitate the 

blinded procedure. Both the most hyperalgesic latent 

MTrP for the anterior deltoid and the most hyperalgesic 

latent MTrP for the extensor carpi radialis brevis were 

marked with a fi lled-in circle in a permanent marker to 

facilitate the PPT measurement of A 2 . These points were 

reviewed for the week after TrP-DN and covered with 

tape. 14  The distances (cm) from the anterior deltoid and 

extensor carpi radialis brevis MTrPs were measured with 

respect to the acromion lateral angle and the elbow lateral 

epicondyle, respectively, at 2 different moments with an 

interval of 1 week.    

 Statistical Analysis 

 The sample size calculation used the anterior deltoid 

PPT as the main variable because it provided the highest 

sample size based on its effect size (Cohen d     ), according 

to the results of a previous pilot study carried out on 20 

participants. 14  G*power 3.1.3 for Windows and David 

Walker’s effect size calculator  (d = 2t/√gdl)     were used. 46  ,  47  

A 1-tailed hypothesis test, an  α  error of 0.05 (95% CI), 

  Figure 3.   Statistical significance bars of the differences between the (1) and (2) trigger point dry needling (TrP-DN) groups 
1 week after the intervention (A 

2
  − A 

0
 ).  
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compared between treatment groups. For sex, homogeneity 

was assessed using the Fisher exact test. Age was divided 

into 3 intervals (65-70, 71-80, and  > 80 years), and the 

Pearson chi-square test was calculated to assess the homo-

geneity of the treatment groups. Furthermore, for age and 

A 0  outcomes (pain intensity, PPT, and grip strength) and the 

sex and age group for each A 0  outcome, the Student  t  test 

for independent samples and a Mann-Whitney  U  test were 

used to check the homogeneity. 

 Next, the main outcomes in the 3 measurements (A 0 , 

A 1 , A 2 ) were separately analyzed in each treatment group. 

Repeated-measures analysis of variance (ANOVA) was 

performed considering the signifi cance of the Greenhouse-

Geisser correction when the Mauchly test rejected the 

sphericity. A nonparametric analysis was also carried out 

using the Friedman test. Changes between 2 specifi c phases 

of the study (A 1  − A 0 ; A 2  − A 0 ; A 2  − A 1 ) were studied using 

the Student  t  test for related samples and the Wilcoxon 

 Table 5.    Linear Regression Model for Each Main Outcome Difference Immediately (A 1  − A 0 ) and 1 Week Postintervention (À 2  − A 0 )  

Difference Main Outcomes Model  R  2  Change Model  R  2 

Pain intensity

A 
1
  − A 

0
 

0.075

0.287 − 0.283  ×  Pain intensity (A 
0
 ) 0.194 a 

 − 0.831  ×  Treatment group 0.093 a 

A 
2
  − A 

0
 

0.712

0.477
 − 0.436  ×   Pain intensity (A 

0
 ) 0.305 a 

 − 1.288  ×   Treatment group 0.141 a 

 − 0.026  ×   Grip strength (A 
0
 ) 0.030 b 

Anterior deltoid PPT, kg/cm 2 

A 
1
  − A 

0
 

0.869

0.277 + 0.446  ×  Treatment group 0.206 a 

 − 0.212  ×  Anterior deltoid PPT (A 
0
 ) 0.071 a 

A 
2
  − A 

0
 

1.049

0.398 + 0.583  ×  Treatment group (A 
0
 ) 0.271 a 

 − 0.320  ×  Anterior deltoid PPT (A 
0
 ) 0.128 a 

Extensor carpi radialis PPT, kg/cm 2 

A 
1
  − A 

0
 

 − 0.153

0.438 + 0.744  ×  Treatment group 0.377 a 

 + 0.099  ×  Pain intensity (A 
0
 ) 0.061 a 

A 
2
  − A 

0
 

0.729

0.534 + 0.963  ×  Treatment group 0.481 a 

 − 0.277  ×  Extensor carpi radialis brevis PPT (A 
0
 ) 0.053 a 

Grip strength (kg)

A 
1
  − A 

0
 

 − 2.619

0.167 + 1.952  ×  Anterior deltoid PPT (A 
0
 ) 0.104 a 

 − 0.074  ×  Grip strength (A 
0
 ) 0.063 a 

A 
2
  − A 

0
 

6.018

0.182 − 3.743  ×  Sex 0.128 a 

 − 0.093  ×  Grip strength (A 
0
 ) 0.055 b 

 Abbreviation: A 
0
 , assessment at baseline; A 

1
 , assessment immediately postintervention; A 

2
 , assessment 1 week postintervention; PPT, pressure pain threshold; treatment group (active trigger point 

dry needling  =  0; active and latent trigger point dry needling  =  1); sex (men  =  0; women  =  1). 

  a  P   <  .05.  b  P   <  .10. 
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test, according to the  P  values obtained by the Bonferroni 

correction. 

 Finally, the contrast between both treatment groups 

was analyzed. Repeated-measures ANOVA with 2 factors, 

2 (groups)  ×  3 (times: A 0 , A 1 , A 2 ), was carried out. The 

Student  t  test for independent samples and the Mann-

Whitney  U  test were obtained to perform the univariate 

analysis of the difference of the variables (A 1  − A 0 , A 2  − A 0 ). 

The effect size calculation     (d = 2t/√gdl) , determined by SD 

in the groups, and the eta 2  ( η  2 ) coeffi cient were added. All 

of these data were supplemented with mean graphics to 

illustrate the differences between the (1) and (2) treatment 

groups. 

 In addition, a multivariate predictive analysis was per-

formed using linear regression and regression trees. On 

the one hand, linear regression was carried out using the 

stepwise selection method and the  R  2  coeffi cient to deter-

mine the quality adjustment. Main outcomes at baseline 

(A 0 ), age (quantitative), sex (man  =  0; woman  =  1), and 

treatment group (control  =  0; experimental  =  1) were 

considered as independent variables. On the other hand, 

regression trees were calculated considering the variables 

  Figure 5.   Regression tree nodes or subgroups to predict the pain intensity and PPT difference 1 week after intervention 
(A 

2
  − A 

0
 ).  

     Figure 4.   Regression tree nodes or subgroups to predict the pain intensity and PPT difference immediately after 
intervention (A 

1
  − A 

0
 ). 



Journal of GERIATRIC Physical Therapy 11

Research Report

between postintervention assessments. Grip strength was 

only increased signifi cantly ( P   <  .01; A 2  − A 0  =  1.62 kg) 

1 week after the intervention.  

 Comparing both groups ( Table 4 ;  Figures 2  and 3), sta-

tistically signifi cant differences, with a large  η  2  and effect 

size values, were shown in the reduction of pain intensity 

( P   ≤  .001;  η  2   =  0.159-0.269; d       =  1.017-1.219) and the 

increase in PPT of the anterior deltoid ( P   <  .001;  η  2   =  

0.206-0.271;  d      =  0.870-1.214) and extensor carpi radialis 

brevis ( P   <  .001;  η  2  =  0.377-0.481; d       =  1.555-1.924) 

favoring the active and latent TrP-DN group (1), imme-

diately and 1 week postintervention. Nevertheless, no 

statistically signifi cant differences was reported in the grip 

strength ( P   >  .05;  η  2  =  0.006-0.033; d       =  0.158-0.368), 

immediately and 1 week postintervention.   

 According to multivariate regression analysis, the linear 

regression model ( Table 5 ) showed signifi cant differences 

( P   <  .10) and a large model  R  2  (0.167-0.534) for each 

main outcome difference immediately and 1 week after 

treatment. Furthermore, the regression trees determined 

2 to 3 nodes or signifi cant subgroups ( P   <  .10) for each 

pain intensity and PPT difference immediately ( Figure 4 ) 

and 1 week ( Figure 5 ) after intervention. The grip strength 

difference [mean (SD)] only depended on the patient’s sex 

( P   =  .004;  F   =  8.780) at 1 week postintervention, 3.07  ±  

3.82 kg for men (33.1%) and 0.93  ±  1.90 kg for women 

(66.9%).     

 Finally, the MTrP localization procedure showed high 

intraexaminer reliability by means of repeated-measures 

ANOVA ( P   =  .114-.646), intraclass correlation coeffi cient 

(0.967-0.988;  P   <  .001), the Cronbach alpha (0.983-

0.994), SE of measurement (0.112-0.305 cm), and mini-

mum detectable change (0.327–0.845 cm) for the anterior 

deltoid and extensor carpi radialis brevis latent MTrPs after 

1 week (physiotherapist 1), as well as the infraspinatus 

active and latent MTrPs after 1 hour assessment (physio-

therapist 2).   

 DISCUSSION 

 To test the initial hypothesis, this research study shows that 

latent TrP-DN, associated with the key active TrP-DN, may 

improve pain and irritability of the satellite MTrPs in older 

adults with nonspecifi c shoulder pain in short term. 14  ,  16  

 Considering the primary outcomes, signifi cant minimal 

detectable increases were obtained in the anterior deltoid 

and extensor carpi radialis brevis PPT differences between 

both groups, more than 0.54 kg/cm 2  according to Koo 

et al. 39  Consequently, the clinical usefulness of active and 

latent TrP-DN comparing with the active TrP-DN were 

PPT increments (1-2 groups) in the anterior deltoid 1 

week postintervention (0.55 kg/cm 2 ) and in the exten-

sor carpi radialis brevis immediately (0.82 kg/cm 2 ) and 1 

week posttreatment (0.99 kg/cm 2 ). Finally, clinical deci-

sions based on linear regression ( Table 5 ) and regression 

difference (A 1  − A 0 , A 2  − A 0 ) as dependent variables, and 

the treatment group, sex, age group, and main outcomes at 

baseline were considered as independent variables. 

 Furthermore, the physiotherapist 1 and physiothera-

pist 2 intraexaminer reliability for the MTrP localization 

procedure was added. After determining the normality 

and descriptive analyses, repeated-measures ANOVA, 

intraclass correlation coeffi cient, the Cronbach alpha, 

SE of measurement, and minimum detectable change 

    (√2 × 1.96 × sw)  were analyzed according to Bland and 

Altman. 48  

 The analysis was performed “per intent-to-treat.” The 

statistical tests were performed considering a 95% CI 

( P   <  .05). Nevertheless, a signifi cant  P  value  <  .10 was 

considered in the multivariate analysis for exploring clini-

cally interesting relationships.    

 RESULTS 

 One hundred twenty-fi ve participants were screened for 

eligibility ( Figure 1 ). Fifty-nine were excluded because of 

a lack of the required MTrPs (n  =  19), taking medication 

(n  =  29), infi ltration (n  =  2), cognitive defi cit (n  =  2), 

prior joint disorders or surgeries (n  =  5), and declined to 

participate (n  =  2). Thirty-three patients were assigned to 

the (1) treatment group and 33 to the (2) treatment group. 

Nevertheless, 3 participants did not receive the assigned 

intervention because they did not present any active 

MTrPs in the infraspinatus muscle on the day of treatment. 

Furthermore, only 1 subject was lost during follow-up at 

1 week after the intervention. All patients (n  =  66) were 

analyzed. No signifi cant difference was found between the 

2 groups in terms of the sociodemographic and main out-

comes at baseline ( Table 1 ).   

 Regarding the active and latent TrP-DN group (1) of 

treatment ( Table 2 ), there were signifi cant differences 

( P   <  .001) for pain intensity reduction between all of the 

assessments (mean differences: A 1  − A 0  =   − 2.25; A 2  − A 0  =  

 − 3.37; A 2  − A 1  =   − 1.12) and an increase in anterior del-

toid (A 1  − A 0  =  0.77; A 2  − A 0  =  0.80; kg/cm 2 ) and exten-

sor carpi radialis brevis (A 1  − A 0  =  1.11; A 2  − A 0  =  1.09; 

kg/cm 2 ) PPT immediately and 1 week postintervention, 

respectively. Nevertheless, grip strength was only increased 

signifi cantly ( P   <  .01; A 2  − A 0  =  1.15; kg) 1 week after the 

intervention.  

 Considering the active TrP-DN group (2) of treatment 

( Table 3 ), there were signifi cant differences for pain inten-

sity reduction ( P   <  .01; A 1  − A 0  =   − 1.19; A 2  − A 0  =   − 1.73) 

as well as anterior deltoid ( P   ≤  .001; A 1  − A 0  =  0.34; 

A 2  − A 0  =  0.25; kg/cm 2 ) and extensor carpi radialis brevis 

( P   <  .01; A 1  − A 0  =  0.29; A 2  − A 0  =  0.10; kg/cm 2 ) PPT 

increase immediately and 1 week postintervention, respec-

tively. In addition, there was a signifi cant difference ( P   <  

.01) for the pain intensity (A 2  − A 1  =   − 0.53) and extensor 

radialis carpi brevis PPT reduction (A 2  − A 1  =   − 0.19 kg/cm 2 ) 
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trees ( Figures 4  and 5) may be carried out to improve the 

mechanosensitivity of the upper extremity in older adults 

with nonspecifi c shoulder pain. A similar intervention using 

infraspinatus active TrP-DN in participants with bilat-

eral shoulder pain, comparing each patient’s nontreated 

shoulder as a control group, was carried out by Hsieh et 

al. 16  Clinically, their immediate differences achieved only 

signifi cant increases in the anterior deltoid PPT (0.9 kg/

cm 2 ). Nevertheless, the extensor carpi radialis longus PPT 

differences (0.4 kg/cm 2 ) did not reach the clinical relevant 

differences proposed by Koo et al. 39  

 Regarding the secondary outcomes, the pain intensity 

reductions obtained between both intervention groups did 

not show any clinically signifi cant change immediately 

(15.13%) and 1 week posttreatment (23.87%), more than 

33% according to Williamson and Hoggart. 37  Besides, the 

immediate active TrP-DN with respect to the contralateral 

nontreated shoulder pain control group, did not achieve 

the required clinically relevant change proposed by Hsieh et 

al. 16  In addition, grip strength changes were not signifi cant-

ly different for the intervention groups. Today, no studies in 

the literature evaluate grip strength changes after infraspi-

natus TrP-DN. However, Hsieh et al 16  showed signifi cant 

differences between experimental and control groups in 

active (48%) and passive (38.5%) range-of-motion changes 

on shoulder internal rotation. 

 With regard to adverse effects postintervention, 4 

patients (6.35%), divided equally in both groups, showed 

a visible local hematoma of less than 1 cm 2  in the TrP-

DN region. Coinciding with Ga et al, 28  ,  29  hemorrhages 

( > 4 cm 2 ) were not found in both TrP-DN interventions 

in older adults. Nevertheless, Ga et al 28  ,  29  showed that the 

use of thicker and “wet” needles produced a visible subcu-

taneous hemorrhage more frequently than TrP-DN in the 

older adults. 

 This study has several limitations, such as the lack of 

a placebo or nontreated control group. TrP-DN might be 

infl uenced by variations of the innervation in the extensor 

carpi radialis brevis associated with segmental antinocicep-

tive effects. 15  ,  49  The number of LTRs during TrP-DN was 

not measured and may infl uence the clinical effectiveness 

of TrP-DN. 35  ,  50  Postneedling pain was not taken into 

account. 10  Sympathetic responses were not controlled dur-

ing examination and may disturb the PPT assessment. 51  

Grip strength might be altered by various comorbid condi-

tions in the older adults. 41    

 CONCLUSIONS 
 One dry needling intervention of the latent MTrP associ-

ated with the key active MTrP of the infraspinatus reduces 

pain intensity and the irritability of the satellite MTrP, 

located in the referred pain area in older adults with non-

specifi c shoulder pain in the short term.       
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