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Abstract 
Purpose: Dry needling (DN) may impact strength, but research is limited and 
focused on symptomatic individuals. This study aimed to measure the effect 
of DN on shoulder external rotation and abduction strength with asympto-
matic individuals in the absence of myofascial trigger points in the area nee-
dled. Methods: 20 (10 males, 10 females; age range: 20 - 23) participants acted 
as the intervention and control group, with one side of the body receiving DN 
technique and the other as the control (non DN side). Baseline strength meas-
urements were conducted, followed by DN session one 24 to 48 hours later. 
DN session two was performed 48 hours after the first, with post-intervention 
measurements taken immediately afterward. After five to seven days, partici-
pants returned for the second post-intervention and measurements of strength. 
Results: There were observable differences for abduction of the DN arm (non-
dominant) when comparing the baseline (19.1 ± 5.6) with post-test 1 (p = 
0.0180; d = −0.50) and post-test 2 (p = 0.0238; d = −0.47) for the whole cohort. 
This was similar for female participants when comparing baseline with post-
test 1 (p = 0.0209; d = −0.75) and post-test 2 (p = 0.0470). There were observ-
able differences for external rotation of the DN arm (non-dominant) for males 
when comparing post-test 1 with post-test 2 (20.1 ± 4.3 vs. 21.7 ± 3.9; p = 
0.0311; d = 0.67). Conclusion: The results revealed increases in muscle strength 
in shoulder abduction, notably the female participants. This may provide the 
impetus for future research on the impact of DN on strength in the absence of 
myofascial trigger points with consideration to its influence on other mecha-
nisms. 
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1. Introduction 

The manual medicine disciplines, such as physical and occupational therapy, ath-
letic training, and chiropractic, rely on a range of therapies including, but not lim-
ited to, high-intensity laser therapy [1], kinesio-taping [2], joint mobilization [3], 
myofascial release [4], and dry needling [5]-[9]. Some of these techniques are rel-
atively new whilst others have been utilized for many years. Dry needling, a sub-
cutaneous treatment intervention using fine filiform needles [10], is growing in 
popularity amongst these manual therapists [5]-[9]. It differs from acupuncture, 
a traditional Chinese medicine therapy, by not subscribing to its theory on the 
effect of the body’s energy called “Qi,” which circulates along channels referred to 
as meridians [11]. Most often, dry needling is used in the treatment of myofascial 
trigger points [9], which are palpable and painful nodules formed in a taut band 
of muscles [12] and presumably the source of pain, reduced strength and range of 
motion [13]. 

Currently, myofascial trigger points are divided into two types: 1) active, in 
which they are painful on their own but when palpated, they increase and repro-
duce the pain the patient is experiencing as well as producing a referral pattern, 
and 2) latent, in which the trigger point does not produce pain on its own and is 
painful only when palpated [12]. Simons [14] describes an integrated hypothesis 
for myofascial trigger points by suggesting they develop because of the motor end-
plates, the connection area between the motor nerve and the skeletal muscle cell 
[15], releasing a disproportionate amount of acetylcholine which, in turn, results 
in the shortening of the sarcomere. Others have suggested a variety of causes in-
cluding, but not limited to, the central modulation hypothesis [16] and the muscle 
spindle hypotheses [17] respectively. Regardless, it is thought that dry needling 
may effectively reduce both the local pain brought on by a trigger point and the 
referred pain, which may influence muscle activation [18] thereby presumably in-
fluencing strength as well. However, dry needling’s effect on strength yields lim-
ited empirical evidence for its use [19]. Conversely, studies by Ceballos-Laita et al. 
[20] and Schneider et al. [21] did report findings of increased strength in the hip 
and gluteal regions. Furthermore, there is no evidence on the effect of local dry 
needling and its systemic impact. In other words, does it impact on the body phys-
iologically at the insertion site or the body universally?  

Overall, dry needling is a therapeutic approach that warrants ongoing investi-
gation. Furthermore, the influence of dry needling on the myofascial trigger point 
is debatable and theoretical [13] with its effects on several key components previ-
ously mentioned as well as motor end-plate noise22 and influence on inflammatory 
markers [22]. Accordingly, the relationship between the myofascial trigger point 
and dry needling is the primary reason for its utilization and supposable effective-
ness. Therefore, it is not surprising that most research centers on its effect on pain, 
strength, and range of motion, most often with a symptomatic cohort of partici-
pants who possess active or latent myofascial trigger points. This further embold-
ens the theoretical belief of the influence of dry needling on the myofascial trigger 
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point. Therefore, it may be prudent to test this theoretical belief with research 
focused on dry needling’s effect on strength in the absence of myofascial trigger 
points, as this may or may not demonstrate that its effect on strength, and possibly 
range of motion and pain, is not due to its impact on the myofascial trigger point.  

The main question is whether the current hypothesis on the effect of dry nee-
dling on pain, range of motion and strength is due to its alteration in the myofas-
cial trigger point or if it is a manifestation of something yet to be determined. 
Furthermore, studies examining its effect on these areas utilize individuals with 
some degree of health issue: pain, weakness, and diminished range of motion. 
Therefore, to better understand this question, it is helpful to utilize dry needling 
with a cohort of healthy individuals to assess its effectiveness on one single com-
ponent, strength, in the absence of pain and myofascial trigger points. Thus, this 
novel research aims to measure the effect of dry needling on a specified area of the 
shoulder and its impact on external rotation, as well as abduction strength, with 
an asymptomatic cohort of individuals. This study also measured if there were 
differences between the male and female participants. It is hypothesized that dry 
needling on a cohort of healthy individuals will not influence strength, nor will 
there be a difference in sex. Finally, this study did not investigate the underlying 
physiological mechanism on its impact of strength, either locally or systemically.  

2. Methods 
2.1. Study Design 

This was a quasi-experimental study as the participants were not randomly as-
signed (e.g., which shoulder is the intervention side) and utilized a pre-test and 
post-test design. This study was approved by the Institutional Review Board. All 
participants completed a Health History Questionnaire (HHQ) and signed a Con-
sent Form.  

2.2. Participants 

This study consisted of 20 university students (10 females, 10 males, 20 - 23 years 
old). They were recruited at the university using flyers and word-of-mouth. All 
participants acted as the intervention and control group, with one side of the body 
receiving the dry needling technique and the other as the control (no dry needling 
side). Allocation or randomizing of the intervention side of the body for each par-
ticipant (left or right) was done by using the non-dominant side of the body as 
research [23] has shown significant differences in shoulder power (internal rota-
tion) with the dominant limb having greater power and thus less susceptible to 
change.  

This cohort was considered to represent a group of individuals who most likely 
possess the least number of exclusionary issues, as noted below. Furthermore, if a 
participant did present with either an active or latent myofascial trigger in the 
areas where the needles were placed, they were excluded from the study. As this 
study measured the effect of dry needling and its impact on strength in the shoul-
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der region, the participants needed to be relatively sedentary but otherwise healthy 
and asymptomatic. The operational definition for sedentary for this study is that 
the participant was not involved in any casual or planned exercise protocol con-
sisting of stretching and strengthening. However, if a participant was currently 
engaged in a sport or activity in the absence of a strength and conditioning pro-
tocol they were permitted to participate. For this study, asymptomatic is defined 
as experiencing no pain in the shoulders and shoulder blade (scapular) regions 
while at rest and with activities. If a participant experienced a previous shoulder 
or shoulder blade issue, they would be permitted to participate if they had been 
asymptomatic for the past two months, were not currently diagnosed with shoul-
der pathology, or had prior shoulder surgery. Exclusion criteria consisted of: ac-
tive or latent myofascial trigger point in the area to be dry needled, spontaneous 
bleeding or bruising, irregular heartbeat, tendency to bleed (take anticoagulant 
therapy); compromised immune system; previous adverse reaction to acupunc-
ture or dry needling therapy; seizures induced by previous medical procedures; 
unstable diabetes; unstable angina; congenital cardiac failure; recent radiotherapy; 
varicose veins; malignancy; hematoma in the shoulder region; pregnancy; eczema 
or psoriasis; peripheral neuropathy; recurrent infections; epilepsy—stable or un-
stable; schizophrenia; chronic edema or lymphedema; clinically diagnosed de-
pression; chronic fatigue; acute cardiac arrhythmias; open skin/skin lesion; allergy 
to nickel or chromium; HIV; hepatitis B or C; and laminectomy.  

3. Procedures 

 
Figure 1. Timeline for procedures. 
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An initial meeting with potential participants was scheduled prior to beginning 
all procedures with a Health History Questionnaire (HHQ) used to determine el-
igibility for inclusion into the study and included a list of the contraindications 
noted above. At this time, the baseline muscle strength measurements and subse-
quent dry needling sessions were scheduled, with the first dry needling session 
being no more than 48 hours after the baseline measurements. Participants were 
asked to refrain from shoulder stretching and strengthening routines throughout 
the project. It was advised that participants refrain from eating or drinking 30 
minutes prior to the dry needling session and not have consumed alcohol for at 
least 24 hours. Please refer to Figure 1 for the procedural timeline. 

3.1. Strength Measurements 

For this study, muscle strength was measured at three different times throughout 
the study. A hand-held dynamometer (Lafayette Hand-Held Dynamometer, Lafa-
yette Instrument, Lafayette, IN), was used for shoulder abduction and external 
rotation with placement of the dynamometer based on accepted muscle testing 
procedures [24]. A recent study [25] reported the intra-rater reliability for shoul-
der rotational strength, without external support, with the use of a dynamometer 
at 0.757 to 0.947 and inter-rater reliability of 0.720 and 0.954. In that study, they 
investigated the concurrent validity of the hand-held-dynamometer against an 
isokinetic dynamometry with reported results revealing correlation coefficients 
from 0.664 to 0.792, for internal and external rotation, respectively, providing ev-
idence of moderate to good correlation. 

3.2. Dry Needling Interventions 

Dry needling sessions were conducted by the primary investigator who is a regis-
tered, certified athletic trainer with current CPR/FA certifications and is certified 
in dry needling techniques. The belly of each muscle was the focus of the dispos-
able stainless-steel filiform needle (0.3 × 40 mm; Seirin; Weymouth, MA), and it 
was held in place for one minute unless the participant requested it be removed.  

3.3. Baseline Measurements for Isometric Strength Testing 

A hand-held dynamometer, recording the force in kg, was utilized. The strength 
testing consisted of using a maximal isometric hold for 5 seconds, with three of 
the seconds being at maximal isometric contraction (consideration for a ramp up 
and ramp down) [25] and performed for two trials. The average of the two was 
recorded as a baseline.  

For external rotation, the participant was in a supine position with the arm ab-
ducted to 90 degrees and 0 degrees of external rotation. The end piece of the hand-
held dynamometer was placed at the distal aspect of the forearm, just above the 
wrist joint. The primary investigator stabilized the upper arm. The participant was 
instructed to push as hard as possible against the end piece for five seconds of 
maximal isometric contraction. Two trials were conducted with a 10-second rest 
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between measurements [25]. For abduction, the hand-held dynamometer was po-
sitioned just above the elbow joint and with the arm in extension. The primary 
investigator stabilized the arm for it to move in only abduction with no accessory 
motion from the elbow and shoulder. The participant was instructed to push as 
hard as possible against the end piece for five seconds of maximal isometric con-
traction. Two trials were conducted with a 10-second rest between measurements 
[25]. 

3.4. Dry Needling Sessions for the Infraspinatus and Supraspinatus 

For the infraspinatus, the border of the scapula was palpated and clearly outlined 
with a water-soluble marking pen to prevent the needle from being inadvertently 
inserted into the lung field/parietal pleura. Once this had been outlined, the loca-
tion of the muscle was palpated just inferior to the spine of the scapular. The nee-
dle was inserted perpendicular to the scapula (see Figure 2). 

 

 
Figure 2. Insertion of the Infraspinatus Muscle. 

 
For the supraspinatus, the medial aspect was the site of needle insertion. This 

was identified by locating the spine of the scapula and palpating superior to this 
until the muscle is fully palpable. The needle was inserted in a medial-to-lateral 
manner at a 30 to 45-degree angle, with the needle angled toward the supraspinous 
fossa (see Figure 3). 

 

 
Figure 3. Insertion of the Supraspinatus Muscle. 

 
Once the dry needling session was complete, the participant was asked to sit up 

and relax for five minutes and allowed them to leave if they were feeling no adverse 
effects such as dizziness, headache, or nausea. The participant was then scheduled 
for a second session two days (minimum of 48 hours) later (Please refer to Figure 
1). A second session consisted of the same protocol but did not occur if there was 
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bruising or pain in the area. If this occurred, the participant was allowed at least 
three days’ rest before the next session. 

3.5. Post Intervention 1 and 2 Measurements for Isometric  
Strength Testing 

Post-intervention isometric strength testing measurement 1 occurred immedi-
ately after the second dry-needling session. The post-intervention isometric 
strength testing measurement 2 was scheduled five to seven days after the second 
dry-needling session. Both measurements consisted of the same protocol as out-
lined above (Please refer to Figure 1). 

3.6. Outcome Measures 

The identified independent variables were the dry needling intervention (on a sin-
gle limb) with the dependent variables and outcome measures being shoulder iso-
metric strength in abduction and external rotation. 

3.7. Statistical Analysis 

All the data collected were entered into a Microsoft Excel spreadsheet (Microsoft 
corporation v.2505) and analysed with Statistical Package for Social Sciences 
(SPSS v.30.0; IBM SPSS Inc., Chicago, IL, USA for windows). Data were checked 
for normality and homogeneity of variance using a Shapiro-Wilk’s test of normal-
ity (W() = 0.9703; p = 0.7611) and was identified to be normally distributed. Data 
were therefore assessed with a paired sample t-test to evaluate changes between 
the baseline and post needling assessments. Cohen’s d effect sizes were also com-
puted to complement interpretation of results, with effect sizes being interpreted 
as negligible/very small (d < 0.20), small (d = 0.20 to 0.49), medium (d = 0.50 to 
0.79), or large (d > 0.80) [26] [27]. Data are reported as means and standard devi-
ations (±SD). Statistical significance was set at p < 0.05. To adjust for family-wise 
error to temper Type I error risk, the Bonferroni correction of the adjusted p-
value was set at p < 0.0010. 

4. Results 
4.1. Abduction 

There were observable differences identified for abduction of the non-domi-
nant arm when comparing the baseline (19.1 ± 5.6) with post-test 1 (t(19) = -
2.26; p = 0.0180; d = −0.50) and post-test 2 (t(19) = −2.12; p = 0.0238; d = −0.47) 
(see Table 1). This was similar for female participants when comparing baseline 
with post-test 1 (t(9) = −2.37; p = 0.0209; d = −0.75) and post-test 2 (t(9) = −1.87; 
p = 0.0470). There were notable differences identified between male and female 
participants for dominant arm abduction at baseline (23.8 ± 4.0 vs. 17.3 ± 2.8; 
t(9) = 4.99; p = 0.0004; d = 1.58), post-test 1 (22.8 ± 3.2 vs. 18.9 ± 3.7; t(9) = 2.74; 
p = 0.0114; d = 0.87) and post-test 2 (23.4 ± 3.4 vs. 18.5 ± 3.7; t(9) = 2.94; p = 
0.0083; d = 0.93). 
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Table 1. Baseline and post needling results of strength for external rotation and abduction of rotator cuff muscles in domi-
nant and non-dominant arms for males, females and combined results by the mean and standard deviations. (±SD) 

 Stngth_Abd_ND_
Baseline 

Stngth_Abd_N
D_T1 

Stngth_Abd_N
D_T2 

Stngth_ER_ND_
Baseline 

Stngth_ER_N
D_T1 

Stngth_ER_N
D_T2 

 mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD 
Total 19.1 ± 5.6 21.4 ± 4.5 20.6 ± 5.6 17.6 ± 5.5 18.2 ± 4.9 18.2 ± 4.8 
Male 23.4 ± 4.1b 24.1 ± 3.0 24.5 ± 5.3b 20.1 ± 4.1 20.1 ± 4.3 21.7 ± 3.9b 

Female 14.9 ± 3.1a 18.7 ± 4.2 16.8 ± 2.3a 15.1 ± 5.8 16.4 ± 4.9 14.7 ± 2.6a 

 Stngth_Abd_D_B
aseline 

Stngth_Abd_D_
T1 

Stngth_Abd_D_
T2 

Stngth_ER_D_Ba
seline 

Stngth_ER_D_
T1 

Stngth_ER_D_
T2 

 mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD 
Total 20.6 ± 4.8 20.9 ± 3.9 20.9 ± 4.3 18.9 ± 5.0 19.5 ± 4.8 18.2 ± 4.4 
Male 23.8 ± 4.0b 22.8 ± 3.2 23.4 ± 3.4 20.7 ± 3.1 21.3 ± 4.4 20.5 ± 4.9 

Female 17.3 ± 2.8a 18.9 ± 3.7 18.5 ± 3.7 17.2 ± 6.0 17.7 ± 4.7 16.0 ± 2.3 

SD = Standard deviation; Significant difference (p < 0.0010) than (a) = Male; (b) = Female. 

4.2. External Rotation 

There were observable differences identified for external rotation of the non-dom-
inant arm for males when comparing post-test 1 with post-test 2 (20.1 ± 4.3 vs. 
21.7 ± 3.9; t(9) = −2.13; p = 0.0311; d = 0.67) (see Table 1). There was a significant 
difference identified when comparing male and female non-dominant arm post-
test 2 (21.7 ± 3.9 vs. 14.7 ± 2.6; t(9) = 5.20; p = 0.0003; d = 1.64).  

5. Discussion 

This novel preliminary research aimed to measure the effect of dry needling on 
shoulder strength in external rotation and abduction with an asymptomatic ho-
mogenous cohort of individuals. It was hypothesized that dry needling would not 
influence strength in this cohort of healthy individuals nor show a difference in 
sex.  

Interestingly, the results for dry needling (see Table 1) on the whole cohort of 
participants did yield notable differences for abduction strength of the dry nee-
dling side (non-dominant arm) from baseline (19.1 ± 5.6) to post-test 1 (21.4 ± 
4.5) and post-test 2 (20.6 ± 5.6). This was also seen for the female participants as 
their baseline measurements (14.9 ± 3.1) saw increases in the post-test 1 (18.7 ± 
4.2) and post-test 2 (16.8 ± 2.3), albeit a drop between post-test 1 and post-test 2. 
There was minimal change from baseline to post-test 1 and 2 for the males. No 
significant differences were noted on the non-dry needling side (dominant arm) 
between baseline and both post-tests for the whole cohort and in male and fe-
males. For external rotation, there were no significant changes over time for the 
whole cohort, however, there were observable notable differences, an increase in 
strength, identified for the dry needling side (non-dominant arm) for males be-
tween post-test 1 with post-test 2 (20.1 ± 4.3 vs. 21.7 ± 3.9; p = 0.0311; d = 0.67).  

The results between male and female shoulder abduction showed revealed no-
table differences for the non-dry needling arm (dominant arm) at baseline (23.8 
± 4.0 vs. 17.3 ± 2.8; t(9) = 4.99; p = 0.0004; d = 1.58), post-test 1 (22.8 ± 3.2 vs. 18.9 
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± 3.7; t(9) = 2.74; p = 0.0114; d = 0.87) and post-test 2 (23.4 ± 3.4 vs. 18.5 ± 3.7; t(9) 
= 2.94; p = 0.0083; d = 0.93). For external rotation there was a significant differ-
ence identified when comparing male and female dry needling arm (non-domi-
nant arm) post-test 2 (21.7 ± 3.9 vs. 14.7 ± 2.6; t(9) = 5.20; p = 0.0003; d = 1.64).  

The strength gains noted need to be better understood prior to any conclusion 
can be made on whether dry needling was the primary factor, including the limi-
tations that are outlined below. However, in the absence of palpable myofascial 
trigger points in the focused area of the needle insertion, the physiological hy-
pothesis, as noted in the introduction [14]-[17], of possibly why dry needling can 
impact strength (as well as range of motion and pain) cannot be applied. None-
theless, the influence of dry needling on strength is interesting and used in treating 
myofascial trigger points [9] that may impact strength [13]. Unfortunately, there 
is a paucity of empirical evidence to support this notion. Interestingly, and some-
what relevant to the current study are three studies [28]-[30] with one on a single 
subject case report [25] of a 22-year-old gymnast several months post shoulder 
surgery who presented with tightness and weakness in shoulder flexion (grade 
4/5), abduction (grade 4/5), and external rotation (grade 4/5). Myofascial trigger 
points, both active and latent, were located, and additionally, infraspinatus thick-
ness was assessed with the use of diagnostic ultrasound. Following a dry needling 
session, an increase in external rotation strength of approximately 30% and an 
increase in infraspinatus thickness of 25% were reported. The fascinating compo-
nent of the findings was the immediate increase in muscle thickness, indicating 
that dry needling’s influence on strength may be via another mechanism aside 
from the myofascial trigger points, potentially influencing muscle thickness. The 
authors suggested that the factors underlying a muscle’s response to dry needling 
are unknown, possibly from the variations in the dry needling technique. Con-
versely, a study by Sanchez-Infante et al. [29] that evaluated the effect of dry nee-
dling on latent myofascial trigger points on muscle stiffness, soreness and thick-
ness on the upper trapezius muscle. The results demonstrated no differences in 
muscle thickness over the one single dry needling session. In both the single sub-
ject case report and the Sanchez-Infante et al. [29] study, muscle strength was not 
assessed. A recent study by Cao et al. [30] had as one of its aims to assess the 
changes in the upper trapezius muscle via multimodal ultrasound and histological 
analysis after a single dry needling session on myofascial trigger points. Notably, 
the findings revealed reduced thickness of the upper trapezius muscle post-dry-
needling with the authors suggesting that this finding may reflect decreased me-
chanical tension following treatment and adding that further mechanistic studies 
are needed to confirm this relationship. Similarly to above, this study also utilized 
participants with myofascial trigger points. With thought to these three studies 
the impact of dry needling on muscle thickness and therefore possibly strength, 
with or without myofascial trigger points, it is important that future research ex-
amine dry needling’s effect on muscle and tendon/fascia thickness as a stand-
alone procedure to determine if there is a mechanistic effect with aid of musculo-
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skeletal ultrasound to measure changes in thickness [28] [31]. This is particularly 
relevant due this current research as the increase in strength was not the result of 
a myofascial trigger point as confirmed by the primary investigator who has more 
than twenty years of experience in soft tissue palpation and application of myo-
fascial treatment procedures. 

Other research on its impact on strength has been mixed. For example, an um-
brella review [32] on dry needling for musculoskeletal pain, which also included 
its impact on function, with muscle strength as a component, concluded that aside 
from cervical pain that may have impacted strength [19], there was insufficient 
evidence on its use and long-term effects. A systematic review and meta-analysis 
by Mansfield et al. [19] on the effects of dry needling on muscle force production 
at the shoulder region demonstrated very low quality of evidence and no effect in 
the studies reviewed. However, the studies reviewed by Mansfield et al. [19] were 
not comprised of healthy asymptomatic individuals; thus, their study results can-
not be equally compared to the results of this current study. For example, the 
Mansfield et al. [19] review included a study [33] that utilized the Constant-
Murley score [34], which measures abduction strength in the scapular plane 
against resistance and did show a statistical difference but did not exceed minimal 
clinical importance. Furthermore, that study incorporated a personalized physical 
therapy program with or without dry needling and active myofascial trigger 
points. Another study in the Mansfield et al. [19] systematic review included one 
by Calvo-Lobo et al. [35] that used older adults with nonspecific shoulder pain 
with grip strength as one of its measures. The results in that study demonstrated 
improvement in strength (latent extensor carpi radialis trigger points being asso-
ciated with latent supraspinatus trigger points) after one-week post-intervention 
that included trigger point dry needling in the infraspinatus muscle.  

Despite the limited evidence on dry needling impact with shoulder strength, it 
has been shown to influence strength in other areas of the body. A study by Haser 
et al. [36] showed significant improvements in knee extensor and hip flexion mus-
cular endurance that extended four weeks post-intervention with a cohort of 
younger (aged 18 to 19) and healthy elite-level soccer players. Contrast this to the 
Ceballos-Laita et al. [20] study on participants with hip osteoarthritis that reported 
improved muscle hip strength in flexion, extension, adduction, abduction, and in-
ternal and external rotation compared to both control and sham groups with dry 
needling intervention. Additionally, Schneider et al. [21] assessed the effectiveness 
of dry needling on latent myofascial trigger points located on the gluteus medius 
muscle and its effect on strength with results showing significant increases in strength 
of the muscle as measured with a hand-held dynamometer immediately after the 
intervention. Uniquely, the participants in that study were asymptomatic, which 
was defined as having no lumbar spine, sacroiliac/pelvis, and lower extremity pain. 

Future research should incorporate dry needling with other therapeutic ap-
proaches typically used to increase strength to compare different therapeutic ap-
proaches. One suggestion is measuring the combination effect of dry needling 
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with blood flow restriction in an otherwise healthy population or post-ACL knee 
replacement, as strength is often a primary outcome measure. More research 
needs to determine the extent to which trigger points influence strength. In other 
words, how do trigger points lead to changes in strength and components such as 
excitability, contractibility, extensibility, and elasticity [10]. If they, indeed, do lead 
to strength deficits and these deficits respond to trigger point therapy a cause-
and-effect conclusion could be assumed. However, this needs to be firmly estab-
lished. The result of this study provides evidence that the gains made in strength 
by dry needling were not due to its effect on a myofascial trigger point, and the 
underlying cause of this effect needs to be further investigated.  

Interestingly, a case series [37] reported on ten individuals with chronic shoul-
der symptoms, including tendinopathy, who were subjected to two to eight dry 
needling sessions in a physical therapy clinic. The results demonstrated reduced 
pain and disability. However, in this study, the authors applied the needles to pain 
spots and/or thickened areas within the tendon, suggesting a less focused applica-
tion of the needles. This is important as the practical application of using dry nee-
dling in the absence of myofascial trigger points may be beneficial, especially with 
tendon pathology. The results from this case series [37] and the Cross et al. [28], 
Sánchez-Infante et al. [29], and Cao et al. [30] studies noted above warrant further 
investigation of how dry needling impacts muscle changes and subsequent 
strength. This is further supported by the Moosaei Saein et al. [38] study that 
showed a reduction in plantar fascia thickness, with this being possibly attributed 
to the effect of the muscle on the fascia. Therefore, dry needling may be effective 
due to other possible mechanisms, which provides the impetus for its application 
on asymptomatic individuals in this research project. 

Lastly, there are two areas that also may need to be examined in future research. 
Firstly, why dry needling impacted the strength of shoulder abduction (the su-
praspinatus muscle) more so than the external rotation (infraspinatus muscle) is 
perplexing. Both muscles are classified as triangular [39] and the method of mus-
cle testing for each was standard. Perhaps participants can conceptualize abduc-
tion easier than external rotation and thus are able to support themselves more 
appropriately. Secondly, should there be variations between sex and muscles re-
sponse to dry needle insertion. Although each sex did show significant changes 
with dry needling, with female participants from baseline and post-test 1 and post-
test 2 and for external rotation for males when comparing post-test 1 with post-
test 2, would there be an expectation that the changes be similar. However, this is 
an area that can be influenced by muscle fiber composition, contractile function, 
and physiological differences by thyroid hormone, estrogen, and testosterone hor-
mones [40], and therefore future research needs to account for these in order to 
gain a clearer understanding of the how dry needling impacts strength. 

6. Conclusion 

The impact of dry needling therapy to myofascial trigger points on pain, range of 
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motion and strength is established in the literature. Less clear are both the myofas-
cial trigger point and the physiological mechanism of how a needle inserted within 
it can impact these three areas. Furthermore, in the absence of a myofascial trigger 
point, could a dry needle insertion into a muscle result in an increase in range of 
motion and strength, specifically regarding this current research, strength? The re-
sults from this study did reveal increases in muscle strength in shoulder abduction, 
most notably in the female cohort of participants. This may provide the impetus for 
future research on the impact of dry needling on strength in the absence of myofas-
cial trigger points with consideration to its influence of muscle and tendon/fascia 
thickness. This may lead to dry needling being an option as a preventative measure 
with all populations, especially those prone to eventual dysfunction that includes 
diminished strength. Additionally, it may be used as an addendum procedure with 
other similar techniques used to increase strength, such as joint mobilizations, pro-
prioceptive neuromuscular facilitation, or general massage. 

7. Limitations and Future Directions of Research 

The limitations of this study include using a convenience sample and not applying 
sample size calculation. This is especially problematic if the changes between pre- 
and post-dry needling strength are minimal, and thus, significance may not be 
appreciated. Another limitation (delimitation) is the use of a specific population 
(aged 20 - 23 years old), but this is less of an issue as too broad of an age range 
with a smaller sample size, for example, spreading it out with various age groups 
(19 - 24, 30 - 40, 50+ years old), would make detection of significant changes even 
more unlikely. Limiting the targeted muscles only to the supraspinatus and in-
fraspinatus represents another limitation. However, this delimitation is based on 
safety and reduced patient risk. This study did not conduct inter-rater or test-
retest reliability measurements and therefore the certainty of location exactness 
and the confirmation of an absence of a myofascial trigger point is one area that 
needs to be done in the follow-up study. Other pertinent limitations include: a 
lack of a secondary assessor on the muscles to provide agreement on whether there 
was or was not a myofascial trigger point; due to the cross over design, using the 
opposite arm for comparison may have influenced the results due to the physio-
logical influence on the neurological system as a whole, as compared to the spe-
cific site of application; and the chance that myofascial trigger points in close 
proximity to the site of needle insertion were influential on the changes recorded. 
Additionally, there may have been the potential for cross-educational effects as 
there is evidence showing that unilateral motor/muscle practice improves muscle 
motor/muscle output in both exercised and unexercised similar muscles [41]-[43]. 
Whether one or multiple dry needling sessions or muscle testing effect strength 
bilaterally would need further investigation.  
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