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ABSTRACT
INTRODUCTION. Myofascial Pain Syndrome (MPS) is a common condition that limits mobility and causes chronic pain. While 
myofascial trigger points are recognized as key contributors, the most effective treatments remain debated. Dry Needling (DN) and 
Deep Friction Massage (DFM) are commonly used, but direct comparisons of their effectiveness in pain reduction, range of motion 
(ROM) improvement, and trigger point size changes are scarce. Research often assesses these treatments separately, leaving a gap in 
understanding their comparative efficacy. 
AIM. To evaluate the comparative effectiveness of DN and DFM on MPS.
MATERIALS AND METHODS. Thirty-six participants were divided into DN and DFM groups. Evaluations were conducted before and 
30 minutes after treatment, assessing pain levels with Visual Analogue Scale (VAS), Range of Motion (ROM) with a goniometer, and 
trigger point size using ultrasonography. 
RESULTS AND DISCUSSION. Both groups exhibited significant reductions in pain levels (p  <  0.05). The DFM group demonstrated 
more substantial delta change in pain reduction (31.81 ± 7.6) compared to the DN group (18.19 ± 8.8). Both groups showed significant 
improvements in ROM (p < 0.05), with DFM having a greater impact on flexion, extension, and lateral flexion. No significant difference 
was observed in rotational movements between the two groups. Regarding trigger point size, only the DFM group showed significant 
changes (p < 0.05); however, the delta change between DN (0.38 ± 0.5) and DFM (0.35 ± 0.3) were not statistically significant (p > 0.05). 
CONCLUSION. Both DN and DFM effectively reduce pain and increase ROM, although neither of them significantly changed trigger 
point size. DFM provided better results in pain reduction 30 minutes post-treatment compared to DN.
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Сравнительная эффективность сухого иглоукалывания и глубокого 
фрикционного массажа при миофасциальном болевом синдроме: 

оригинальное исследование

 Конита Д.И.,   Арсиад А.*,  Ариянди А., Абдулла М.М.,  Харсиад А.Р.А.
Университет Хасануддина, Макассар, Индонезия

РЕЗЮМЕ
ВВЕДЕНИЕ. Миофасциальный болевой синдром (МБС) — это распространенное заболевание, которое ограничивает подвиж-
ность и вызывает хроническую боль. Хотя миофасциальные триггерные точки признаны ключевыми факторами, наиболее эф-
фективные методы лечения остаются спорными. Широко используются сухое иглоукалывание (СИ) и глубокий фрикционный 
массаж (ГФМ), но прямых сравнений их эффективности в отношении уменьшения боли, улучшения диапазона движения (ДД) 
и изменения размеров триггерных точек мало. Исследования часто оценивают эти процедуры по отдельности, что оставляет 
пробел в понимании их сравнительной эффективности.
ЦЕЛЬ. Оценить сравнительную эффективность СИ и ГФМ в отношении МБС.
МАТЕРИАЛЫ И МЕТОДЫ. Тридцать шесть участников были разделены на группы СИ и ГФМ. Оценки проводились до процеду-
ры и через 30 минут после нее, при этом оценивался уровень боли по визуальной аналоговой шкале, ДД — с помощью гонио-
метра, размер триггерных точек — с помощью ультрасонографии.
РЕЗУЛЬТАТЫ И ОБСУЖДЕНИЕ. В обеих группах наблюдалось значительное снижение уровня боли (p < 0,05). Группа ГФМ проде-
монстрировала более значительное дельта-изменение в уменьшении боли (31,81 ± 7,6) по сравнению с группой СИ (18,19 ± 8,8). 
Обе группы продемонстрировали значительное улучшение ДД (p < 0,05), причем ГФМ оказала большее влияние на сгибание, 
разгибание и боковое сгибание. Во вращательных движениях между двумя группами существенных различий не наблюдалось. 
Что касается размера триггерных точек, то только в группе ГФМ наблюдались значительные изменения (p < 0,05); однако дельта 
изменений между СИ (0,38 ± 0,5) и ГФМ (0,35 ± 0,3) не была статистически значимой (p > 0,05).
ЗАКЛЮЧЕНИЕ. Как СИ, так и ГФМ эффективно уменьшают боль и увеличивают ДД, хотя ни один из них существенно не изменил 
размер триггерных точек. ГФМ обеспечил лучшие результаты по уменьшению боли через 30 минут после процедуры по срав-
нению с СИ.

РЕГИСТРАЦИЯ: Идентификатор UMIN Clinical Trials Registry (UMIN-CTR) № UMIN000057060, зарегистрировано 22.02.2025.

КЛЮЧЕВЫЕ СЛОВА: сухое иглоукалывание, массаж глубокого трения, боль в шее, миофасциальный болевой синдром, 
триггерные точки
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Deep Friction Massage in Myofascial Pain Syndrome: an Original Research. Bulletin of Rehabilitation Medicine. 2025; 24(4):44–53. 
https://doi.org/10.38025/2078-1962-2025-24-4-44-53
* Для корреспонденции: Aryadi Arsyad, Е-mail: aryadi.arsyad@med.unhas.ac.id

INTRODUCTION
Myofascial Pain Syndrome (MPS) is a musculoskeletal 

disorder that results in stiffness, fatigue, tenderness, 
muscle tension, and restricted range of motion in affected 
joints [1]. It is characterized by hyperirritable nodules within 
skeletal muscle fibers, known as MTrPs  [2]. Contributing 
factors to MPS include the failure of the myoprotective 
feedback mechanism due to excessive muscle activity, 
reduced ATP levels, or decreased muscle pH [3]. MTrPs can 
also impair postural stability, as evidenced by reduced 
balance function in individuals with multiple trigger 
points. Frequently affected muscles include the trapezius, 
rhomboid, infraspinatus, levator scapulae, and paravertebral 
muscles  [4]. MPS diagnosis typically involves clinical 
examination and palpation of MTrPs, with ultrasonography 
(USG) emerging as a more precise diagnostic tool [5]. USG 
also aids in evaluating treatment outcomes for MPS [6].

Physiotherapists commonly use therapeutic interventions 
such as ischemic compression, kinesiotaping, myofascial 

release, deep friction massage (DFM), and dry needling 
(DN) to alleviate MPS symptoms. These therapies effectively 
reduce pain and improve muscle function in patients with 
MTrPs [7,  8]. Systematic reviews highlight DN’s efficacy in 
reducing pain intensity and improving cervical range of 
motion (ROM) in patients with neck pain-related MTrPs [9]. 
Numerous studies support DN’s effectiveness in pain 
reduction, attributing its success to its ability to modulate 
pain perception and disrupt pain signaling pathways, 
leading to ROM and muscle strength improvements [10]. 
DN is a minimally invasive, cost-effective technique with 
a low risk of complications when performed by trained 
practitioners [11].

DFM is another widely used intervention. Research 
indicates that DFM applied to the upper trapezius muscle 
effectively reduces pain and enhances ROM in MPS 
patients  [12]. These findings are consistent with studies 
reporting significant ROM improvements following DFM 
in patients with upper trapezius trigger points [13]. DFM’s 
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immediate benefits include stimulating local blood flow 
and reducing muscle tension, thereby improving ROM [14]. 
DFM’s effectiveness is further supported by understanding 
the complex pathophysiological mechanisms underlying 
MPS, where trigger points can be alleviated through 
manual therapy techniques like DFM [1].

Several studies have compared the effectiveness of DFM 
and Kamali D.N. et al. 2019 and Stieven et al. 2021 found 
similar results, showing that DN led to a greater increase in 
pain thresholds [15, 16]. In contrast, other studies reported 
better pressure pain threshold improvements MTrPs using 
conventional physiotherapy methods like DFM. Despite 
this, DN is often favored for its ability to shorten therapy 
session durations [17].

Despite robust scientific evidence supporting both DFM 
and DN, direct comparative studies assessing their relative 
effectiveness are lacking. This study aims to evaluate DFM 
and DN’s efficacy through subjective pain assessment 
using the Visual Analogue Scale (VAS) and objective 
range of motion measurement using a goniometer. 
Ultrasonography will also be employed to diagnose and 
assess trigger point size objectively. The goal is to provide 
evidence-based insights into the most effective treatment 
options for managing MPS.

MATERIALS AND METHODS 
Participants

This study used a quasi-experimental design with 
a pretest-posttest setup involving two groups. The 
participants were divided as follows: the DN group 
(n  =  16) received dry needling treatment, and the DFM 
group (n = 16) received deep friction massage. The clinical 
characteristics of all 32 participants are detailed in Table 1. 

Participants in this study were aged 20 to 55 years and 
experienced neck pain for up to three months. Physical 
examinations revealed at least one palpable nodule in the 
trapezius, rhomboid, or supraspinatus muscle, with MTrPs 
confirmed by ultrasonography. Exclusion criteria included 
a history of chronic diseases like diabetes or cancer, the use 
of Nonsteroidal Anti-Inflammatory Drugs or analgesics, skin 
infections, open wounds, or undergoing other therapeutic 
treatments outside the study.

Table 1. Clinical characteristics of the 32 participants

Characteristic DN DFM Min Max

Total Participant (N) 16 16 — —

Gender (M/F) 11/5 6/10 — —

Age (Years Old) 39 ± 8.20 29 ± 5.47 26 52

Note: M — Male; F — Female; DN — Dry Needling; DFM — 
Deep Friction Massage. Data are presented as Mean ±  SD 
where applicable.

Ethical procedure
Informed consent was obtained from the participants, 

and the study received approval from the Ethics Committee.

Measurement
Pre-test measurements were conducted 5 minutes 

before treatment and post-test 30 minutes after treatment. 
All physical examinations and treatments were performed 

by experienced physiotherapists, who have experience in 
evaluating and treating myofascial pain syndrome. The initial 
test and final test were identical. Participants will receive an 
explanation of the test procedure before treatment.

Pain levels
VAS measures pain using a 10  cm (or 100  mm) line, 

ranging from “no pain” to “worst pain.” Participants mark 
a point on the line representing their pain level. The 
distance from the starting point to their mark, measured in 
millimeters, is recorded as the score.

Range of motions
Cervical ROM was assessed with patients seated and 

their heads in a neutral position. A goniometer was used, 
with its axis aligned to anatomical landmarks: the C7 
spinous process for lateral flexion, the external auditory 
meatus for flexion-extension, and the midpoint of the head 
for rotation. The angles were recorded in degrees.

Trigger point size
MTrPs were identified as hypoechoic nodules with 

distinct edges and heterogeneous internal texture, 
as seen on ultrasonography. The Versanna Essential 
Ultrasound System (serial number 6023709WX0) was used. 
Measurements of TP size were taken using the system’s 
integrated measurement tools.

Procedure
Participants were comfortably positioned for the 

treatments. For the DN group, USG at 8–10  Hz was used 
to precisely locate MTrPs and guide needle insertion. After 
cleaning the target area with alcohol, a sterile needle was 
inserted into the MTrP and manipulated with back-and-
forth and rotational movements for 60 seconds.

In the DFM group, ultrasound was used to locate the 
trigger point, which was then marked with a pen. Using 
an elbow, a cross-fiber friction technique was applied with 
consistent pressure to the marked area for 60 seconds. The 
pressure was adjusted to the patient’s pain tolerance, and 
the process was repeated three times per session.

Statistical analysis
IBM SPSS Statistics for Windows, version 25.0, was 

used to analyze all data. All data were tested for normality 
using the Shapiro-Wilk test. For normally distributed data, 
in this study, pain level and range of motion, paired t-test 
was used. Independent t-test was used to test differences 
between groups. For non-normally distributed data, 
in this study, MTrP size was used using the Wilcoxon 
nonparametric test to compare pre-test and post-test. 
Mann-Whitney test was used to compare differences 
between groups. Mean ± standard deviation was used to 
display data. If p value is less than 0.05, the difference is 
considered statistically significant.

RESULTS AND DISCUSSION
Baseline data

Thirty-two participants were included in this study. 
They were divided into two groups, DN group (11  males 
and 5  females) with a mean age of 39.81  ±  8.207 and 
DFM group (6 males and 10  females) with a mean age of 
29.31 ± 5.474. All participants had myofascial trigger points 
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as evidenced by ultrasonography. In all participants, only 
the most symptomatic trigger points were treated. All 
participants completed the program and no participants 
dropped out.

Data description
Comparison of pre and post tests and analysis of differences 
in pain levels in the Dry Needling and Deep Friction 
Massage groups 

The DN group showed a mean pre-test score of 
65.3  ±  1.2, which dropped to 47.1  ±  2.5 after treatment, 
indicating a significant reduction in pain levels (p < 0.05). 
Similarly, the DFM group had a mean pre-test score of 
67.2 ± 1.2, which decreased to 35.4 ± 2.5 post-treatment. 
Statistical analysis confirmed a significant improvement in 
pain levels (p < 0.05) for both groups. These results suggest 
that both DN and DFM are effective in reducing pain.

Comparing the DN and DFM groups to find out which 
is better in reducing pain. The mean Δ (delta) change in 
pain levels in the DN group was 18.1  ±  8.8 while in the 
DFM group it was 31.8  ±  7.6 (Fig. 1). The results indicate 
significant changes in both groups (p < 0.05). However, the 
greatest positive changes occurred in the DFM group so 
that DFM was better for changes in pain levels.

Comparison of pre and post tests and analysis of differences 
in range of motion in The Dry Needling and Deep Friction 
Massage groups

In the DN group, cervical ROM improved significantly 
across all movements. The mean pre-test flexion was 
35.13 ± 3.7, increasing to 51.31 ± 3.3 post-test. Extension 
improved from 44.88  ±  3.3 to 51.31  ±  3.3, lateral flexion 
from 33.56 ± 1.9 to 41.00 ± 2.3, and rotation from 48.75 ± 0.9 
to 62.69  ±  1.2. Statistical analysis confirmed these 
improvements as significant (p < 0.05), demonstrating DN’s 
effectiveness in enhancing cervical ROM.

Similarly, the DFM group also showed significant 
ROM improvements in all movements. The mean pre-test 
flexion increased from 46.25  ±  1.0 to 55.56  ±  0.9 post-
test. Extension rose from 45.00 ± 3.8 to 51.18 ± 4.0, lateral 

flexion from 32.00 ± 0.7 to 40.75 ± 0.4, and rotation from 
48.06 ± 1.2 to 61.56 ± 1.2. These results indicate that DFM 
effectively enhances ROM in MPS cases (p < 0.05).

The Δ (delta) changes in cervical movements showed 
similar improvements in both the DN and DFM groups. For 
flexion, the DN group had a mean Δ change of 6.94 ± 4.2, 
while the DFM group recorded 9.25  ±  3.3. In extension, 
the mean Δ change was 6.44 ± 2.1 for the DN group and 
7.81  ±  2.9 for the DFM group. Lateral flexion showed 
a  mean  Δ change of 7.44  ±  2.2 for the DN group and 
8.75 ± 3.1 for the DFM group. For rotation, the DN group 
recorded 13.75 ± 3.8, and the DFM group had 13.50 ± 4.0. 
Statistical analysis revealed no significant differences 
(p > 0.05) in these changes between the two groups. This 
suggests that both DN and DFM are equally effective in 
improving cervical ROM in MPS.

Comparison of pre and post tests and analysis of differences 
in trigger point size in the Dry Needling and Deep Friction 
Massage groups

In both the DN and DFM groups, an increase in trigger 
point size was observed. For the DN group, the mean 
pre-test size was 0.66 ± 0.8, rising to 0.87 ± 0.1 post-test. 
Statistical analysis showed no significant changes in trigger 
point size for this group (p  >  0.05). Within 30 minutes 
post-treatment, 9 participants in the DN group showed 
a decrease in trigger point size, while 7 showed an increase 
(Fig. 2).

Similarly, the DFM group showed an increase in trigger 
point size, with a mean pre-test size of 1.00 ± 0.15 increasing 
to 1.30  ±  0.2 post-test. In this group, 4  participants 
experienced a reduction in size, while 12  showed an 
increase (Fig.  3). Unlike the DN group, the DFM group 
displayed significant changes in trigger point size according 
to statistical analysis (p < 0.05).

The mean Δ (delta) change in trigger pont size in the DN 
group was 0.38±0.5 while in the DFM group it was 0.35 ± 0.3. 
In the group comparison, 30 minutes after treatment both 
groups did not show significant delta changes in trigger 
point size (p > 0.05) (Fig. 4). 
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Fig. 1. Changes in pain level in DN and DFM groups

Note: A — Comparison of pre- and post-tests ROM in the DN group; B — Shows The Δ (delta) change represents the difference 
between post- and pre-intervention values (Δ = Post-Pre). The asterisk * — p < 0.05 indicates a statically significant result.
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Fig. 2. Ultrasound Images of Neck Muscles Pre- and Post-
Dry Needling Showing Changes in Trigger Point Size

Note: A  — presents ultrasonographic (USG) images of the 
neck muscles captured before and after the dry needling (DN) 
intervention, showing an increase in trigger point size from 
0.45  cm to 1.15  cm; B  — displays USG images of the neck 
muscles obtained pre- and post- DN, highlighting a reduction 
in trigger point size from 1.01 cm to 0.93 cm.

Fig. 3. Ultrasound Images of Neck Muscles Pre and Post 
Deep Friction Massage Showing Trigger Point Size Changes

Note: A  — presents ultrasonographic (USG) images of the 
neck muscles captured before and after the deep friction 
massage (DFM) intervention, showing an increase in trigger 
point size from 0.76  cm to 1.02  cm; B  — displays USG 
images of the neck muscles obtained pre- and post- DFM, 
highlighting a reduction in trigger point size from 0.83  cm 
to 0.57 cm.

Fig. 4. Changes in trigger point size 30 minutes after dry needling in DN and DFM groups

Note: A  — Comparison of pre- and post-tests of DN and DFM groups; B  — The Δ (delta) change represents the difference 
between post- and pre-intervention values (Δ = Post-Pre). The asterisk * — p > 0.05 indicates a statically significant result.

Le
ng

th
 (c

m
)

2,0

1,5

1,0

0,5

0,0
DN

*

DFM

Le
ng

th
 (c

m
)

2,0

1,5

1,0

0,5

0,0
DN DFM

Pre

Post

DN

DFM

A B

Pre Test Post TestA

B Post TestPre Test

Pre Test Post TestA

B Post TestPre Test

Comparison of pre and post tests and analysis 
of differences in pain levels in the Dry Needling  
and Deep Friction Massage groups

Pain reduction is a primary goal in MPS management. 
Our findings demonstrate that both DN and DFM 
effectively decrease pain intensity. In the DN group, 
a  decrease in pain intensity was observed 30  minutes 

after treatment. The results we obtained the mean pain 
level of the DN group decreased from 65.3 ± 1.2 and after 
treatment decreased to 47.1 ± 2.5. 

This finding is consistent with prior research 
demonstrating that DN significantly reduces pain in 
MTrPs  [18]. MTrPs are characterized by the activation 
of nociceptors, which respond to noxious stimuli. 
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Shah  J.P.  et  al. 2008 found that persistent activation of 
these receptors leads to central sensitization, resulting in 
heightened sensitivity to pain [19]. This process is marked 
by increased levels of inflammatory mediators around 
MTrPs, such as Substance P (SP), Calcitonin Gene-Related 
Peptide, bradykinin, and pro-inflammatory cytokines like 
TNF-α and IL-1β. These substances contribute to both 
the inflammatory response and the amplification of pain 
sensitivity. Additionally, the biochemical environment 
surrounding active MTrPs is often associated with local 
ischemia (reduced blood flow) and hypoxia (oxygen 
deprivation), which can exacerbate pain and inflammation. 
The accumulation of protons, resulting in a lower pH, creates 
an acidic microenvironment that sensitizes nociceptors, 
thereby enhancing pain perception. DN has been shown to 
offer pain relief in MTrP through increased blood flow [20]. 
Furthermore, previous studies indicate that DN enhances 
blood circulation and metabolism, which promotes muscle 
relaxation. This effect is thought to be mediated by the 
release of vasoactive substances, including calcitonin-
related peptides and SP. These substances activate  A-δ 
and C fibers via the axon reflex, resulting in vasodilation 
of small  blood vessels and subsequent increases in 
blood flow [21].

In addition to these effects, DN also directly targets 
MTrPs, reducing muscle tension and pain while stimulating 
the release of endorphins and neurotransmitters [22]. 
A notable study involving a rabbit model found that a single 
session of DN applied to the biceps femoris, containing 
active MTrPs, significantly increased beta-endorphin levels 
in both the biceps femoris and serum, while simultaneously 
reducing SP levels in the muscle. This finding suggests that 
even a single session of DN may offer beneficial effects for 
treating MTrPs [23].

Pain reduction was also observed in the DFM group. 
DFM group experienced a decrease in pain intensity 
from 67.2  ±  1.2 to 35.4  ±  2.5, a result that is consistent 
with previous studies. Zutshi  K. et  al. 2021 [24] research 
demonstrated that myofascial release techniques, 
including DFM, effectively increase pain thresholds 
and reduce disability in MTrPs of the upper trapezius 
muscle. Similarly, Bau J.G. et al. 2021 [25] found that DFM 
enhances microcirculation and alleviates pain in patients 
with neck and shoulder pain, further supporting its use in 
managing cervical pain. The deep and targeted pressure 
applied during DFM induces vasodilation, which improves 
blood flow to the affected area. This process not only 
helps clear irritants, such as inflammatory substances, 
that contribute to pain but also enhances the delivery of 
oxygen and nutrients to damaged tissues [26]. Studies 
indicate that this increased blood flow plays a significant 
role in pain reduction and accelerates the healing process 
[14]. Furthermore, DFM may modulate pain impulses at 
the spinal level. By stimulating large nerve fibers through 
applied pressure, DFM inhibits the transmission of pain 
signals carried by smaller nerve fibers, aligning with the 
“gate control” theory of pain modulation [27].

The Δ (delta) change between DFM and DN groups 
reveals that DFM results in more significant improvements 
in pain alleviation, particularly with respect to post-
treatment discomfort. Several participants reported that 
the discomfort following DFM was less intense and less 
disruptive to daily activities compared to the potentially 

greater pain associated with needle insertion in DN. 
DFM not only focuses on pain relief but also emphasizes 
patient comfort and relaxation. Research suggests that 
massage therapies promote the release of endorphins 
and oxytocin, which contribute to pain reduction and 
facilitate relaxation in individuals [28]. These findings 
highlight the broader therapeutic benefits of DFM, which 
may enhance overall well-being in addition to addressing 
pain symptoms.

Comparison of pre and post tests and analysis  
of differences in range of motion in the Dry Needling 
and Deep Friction Massage groups

Both DN and DFM led to significant improvements 
in cervical ROM, highlighting their ability to alleviate 
muscle tightness and restore functional movement. The 
efficacy of DN in enhancing ROM is likely attributed to its 
effects on myofascial tissue relaxation and neuromuscular 
modulation. By inducing muscle relaxation, DN helps break 
the pain-spasm-pain cycle, reducing myofascial stiffness 
and promoting greater mobility.

DN improves cervical ROM through several 
musculoskeletal and neurological processes. First, DN helps 
relieve muscle tension and spasms, which are key factors 
limiting ROM. Studies indicate that stimulating MTrPs with 
needles boosts blood flow to the area, reducing hypoxia, 
enhancing tissue oxygenation, and aiding muscle recovery, 
which together increase ROM [9]. Additionally, DN triggers 
neuromuscular responses that improve muscle function. 
It enhances cervical segmental stability and reduces pain, 
which supports better joint mobility [29]. By activating 
deep cervical muscles, DN restores balance between 
the extensor and flexor muscles, essential for proper 
neck movement control. Finally, DN activates the body’s 
pain inhibition system by stimulating nociceptive and 
enkephalinergic fibers, reducing pain perception [30]. With 
pain alleviated, participants can move more freely, thereby 
improving cervical ROM.

Similarly, DFM applies mechanical pressure that helps 
remodel collagen, break down adhesions, and restore 
muscle elasticity. It has been shown to significantly enhance 
ROM in the cervical joints through various physiological and 
biomechanical effects. One key mechanism is improved 
local blood circulation. By targeting muscle fibers, DFM 
applies pressure that separates them mechanically, 
increasing local blood flow[26]. This enhanced circulation 
alleviates pain, clears metabolic waste, and reduces muscle 
tension. Increased blood flow also decreases inflammation 
and boosts tissue oxygenation, essential for relieving 
stiffness and improving cervical joint mobility. Additionally, 
DFM may help reduce adhesions and scar tissue, 
promoting flexibility and ROM in the cervical region  [14]. 
The mechanical stimulation from DFM can also trigger 
a  reflexive relaxation of muscles, lowering muscle tone 
and further improving ROM [31]. Beyond these physical 
effects, DFM induces a state of relaxation, which supports 
better muscle function and coordination, contributing 
to its overall effectiveness in enhancing cervical joint 
mobility [32].

While both interventions improved ROM across multiple 
planes of movement, the comparative analysis revealed 
that DFM had a more pronounced effect on flexion, 
extension, and lateral flexion, whereas improvements 
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in rotation were comparable between groups (Fig.  5). 
This suggests that while DN remains a viable option for 
enhancing mobility, DFM may offer more comprehensive 
benefits in addressing functional impairments associated 
with MPS.

Comparison of pre and post tests and analysis  
of differences in trigger point size in the Dry Needling 
and Deep Friction Massage groups

This study uniquely employed ultrasonography to 
objectively measure trigger point (TP) size. Results showed 
that neither DN nor DFM significantly reduced TP size 
within 30  minutes post-treatment, indicating that visible 
structural changes in myofascial tissue may require more 
time. Interestingly, the DN group exhibited individual 
variations: some participants experienced a decrease in 
TP size, while others showed an increase (Table  2). These 
differences could be linked to the acute inflammatory 
response caused by needle insertion, a topic deserving 
further exploration.

Table 2. Changes in the size of trigger points in the DN and 
DFM groups

Participants 
Group

Trigger Point Size

Decrease Increase

DN group 9 7

DFM group 4 12

Note: “Decrease” indicates the participants who showed 
a  reduction in trigger point size after treatment, while 
“Increase” refers to those who experienced an enlargement 
in trigger point size post-treatment. DN  — Dry Needling; 
DFM — and Deep Friction Massage.

The enlargement of MTrPs was observed in participants 
who had been experiencing pain for less than 5  days. 
This response is likely part of the healing process, as 
needle insertion into the trigger point can induce a local 
inflammatory reaction. This inflammatory response is 
characterized by increased blood flow and the release 
of inflammatory mediators, which can lead to localized 
swelling and pain in the affected area [33]. The body’s 
response involves enhanced blood circulation and the 
mobilization of immune cells to the site of injury, facilitating 
tissue repair [34]. Research by Nowak et al. suggests 
that direct intervention on trigger points may provoke 
a transient inflammatory reaction, potentially leading to an 
increase in TP size [35].

In contrast, participants who had experienced pain 
for more than 5 days demonstrated a reduction in TP size. 
This may be due to the MTrPs transitioning from the acute 
phase, in which the nervous system becomes hyper-
responsive, altering pain perception and diminishing the 
ability to elicit a twitch response [36]. However, further 
research is needed to explore the duration of pain relief 
following dry needling and to better understand the 
temporal dynamics of TP size changes in response to 
treatment.

DFM group, despite demonstrating significant 
improvements in pain reduction and ROM, exhibited varied 
responses in trigger point size, with some participants 
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Fig. 5. Changes ROM in flexion, extention, lateral flexion, 
and rotation 30  minutes after treatment DN and DFM 
groups

Note: A — Comparison of pre- and post-tests ROM in the DN 
group; B — Comparison of pre- and post-tests ROM in the DFM 
group; C  — The Δ (delta) change represents the difference 
between post- and pre-intervention values (Δ = Post-Pre). The 
asterisk * — p < 0.05 indicates a statically significant result.
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showing an increase and others a decrease (Table  2). 
This  variability supports the notion that immediate 
symptom relief does not necessarily correspond to 
immediate structural changes in MTrPs.

The pre- and post-treatment evaluations for the DFM 
group showed notable changes in trigger point (TP) size, 
potentially due to less variability in individual responses. 
Specifically, 12  participants experienced an increase in 
TP size, while 4 showed a decrease. The reduction in 
MTrP size could be linked to DFM’s ability to stimulate 
fibroblast activity, which is essential for tissue healing 
and remodeling. The mechanical pressure applied during 
DFM helps realign collagen fibers and improve tissue 
integrity [26]. Additionally, the transverse friction technique 
used in DFM targets muscle fibers, promoting a  healing 
process that reduces muscle tension and tightness, 
leading to a decrease in MTrP size [37]. As muscle tension 
lessens, joint mobility improves, further contributing to 
the reduction in MTrP size since tight muscles often restrict 
joint movement.

In contrast, some participants experienced an increase 
in TP size after DFM, likely due to the inflammatory 
response caused by tissue manipulation. The deep 
pressure applied during DFM can create microtrauma in 
muscle fibers, triggering localized inflammation as part of 
the natural healing process [38]. This inflammation may 
temporarily lead to swelling or heightened sensitivity, 
which can appear as TP enlargement. However, this effect 
is usually short-lived, and with ongoing treatment, TPs 
generally decrease in size, accompanied by symptom 

improvement [39]. The relationship between pain duration 
and the body’s response to treatment is an area requiring 
further investigation. Future studies should focus on the 
factors influencing whether TPs grow or shrink following 
therapeutic interventions.

DFM may provide greater benefits as its mechanical 
pressure applied along muscle fibers helps break down 
adhesions. However, DN also showed effects, despite no 
significant change in TP size. This difference might be due 
to the DN group having both acute and chronic conditions, 
which may have influenced the results. In comparison, the 
DFM group had more participants with acute conditions. 
To better understand these treatments, future research 
should focus on the long-term effects of DFM and DN on TP 
size and their role in managing MPS.

CONCLUSION
This study provides valuable comparative insights 

into the effectiveness of DN and DFM in the treatment of 
MPS. While both interventions significantly reduce pain 
and enhance ROM, DFM demonstrates superior efficacy 
in pain relief and broader improvements in movement. 
The absence of immediate trigger point size reduction 
suggests that structural changes require more prolonged 
treatment. These findings emphasize the clinical utility 
of DFM as an optimal therapeutic choice for acute pain 
management while reinforcing DN’s role in neuromuscular 
modulation. Future studies should focus on long-term 
treatment outcomes and individualized therapy protocols 
to optimize patient care in MPS management.

ADDITIONAL INFORMATION
Dies I.  Qonita, Magister Program in Biomedical Science, 
Postgraduate School of Hasanuddin University 
ORCID: https://orcid.org/0009-0000-4754-9373
Aryadi Arsyad, Ph.D. (Biomed.), Professor at the Departement 
of Physiology and the Physiology Education Coordinator in the 
Postgraduate School, Hasanuddin University.
Е-mail: aryadi.arsyad@med.unhas.ac.id;
ORCID: https://orcid.org/0000-0002-3492-0599
Andi Ariyandy, Ph.D. (Med.), Lecturer, Faculty of Medicine, 
Hasanuddin University.
ORCID: https://orcid.org/0000-0002-6492-5235
Meutiah M. Abdullah, Physiotherapy Lecturer, Faculty of 
Nursing, Hasanuddin University.
Andi R.A. Hasyar, Physiotherapy Lecturer, Faculty of Nursing, 
Hasanuddin University.
ORCID: https://orcid.org/0000-0003-2230-8754

Author Contributions. All authors confirm their authorship 
according to the international ICMJE criteria (all authors 
contributed significantly to the conception, study design 
and preparation of the article, read and approved the 
final version before publication). Special contributions: 
Qonita D.I.  — conceptualization, methodology, resources, 
writing  — original draft, supervision; Arsyad A.  — formal 
analysis,  investigation, writing  — review & editing, 
project  administration; Ariyandy  A.  — software, writing  — 
review & editing, visualization; Abdullah M.M. — writing — 

review & editing, validation; Hasyar A.R.A.  — validation, 
data curation.
Funding. This study was not supported by any external 
funding sources.
Disclosure. The authors declare no apparent or potential 
conflicts of interest related to the publication of this article.
Ethical Approval. The authors declare that all procedures used 
in this article are in accordance with the ethical standards of the 
institutions that conducted the study and are consistent with 
the 2013 Declaration of Helsinki. The study was approved by 
the Research Ethics Committee of the Faculty of Public Health, 
Hasanuddin University, Indonesia, Protocol No. 151024092317 
dated 22.10.2024.
Informed Consent for Publication. The study does not 
disclose information to identify the patient(s). Written consent 
was obtained from all patients (legal representatives) for 
publication of all relevant medical information included in 
the manuscript.
Acknowledgements. We would like to express our sincere 
gratitude to the Metabolism and Oxidative Stress Research 
Group (MOST RG) for their invaluable guidance and assistance 
in the conduct of this study. We also extend our appreciation to 
the participants and the Biodika Physiotherapy Clinic for their 
essential contributions and active involvement throughout the 
research process.
Data Access Statement. The data that support the findings 
of this study are available on reasonable request from the 
corresponding author.

https://orcid.org/0009-0000-4754-9373
https://orcid.org/0000-0002-3492-0599
https://orcid.org/0000-0002-6492-5235
https://orcid.org/0000-0003-2230-8754


СТАТЬИ

КО
Н

И
ТА

 Д
.И

. И
 Д

Р.
 | 

О
РИ

ГИ
Н

А
Л

ЬН
А

Я
 С

ТА
ТЬ

Я

52

References
1.	 Konior K., Bitenc-Jasiejko A., Lietz-Kijak D., et al. Multimodal programmes in the treatment of myofascial pain syndrome (MPS) — a two-step review. 

Fizjoterapia Pol. 2023; 1(23): 188–203. http://dx.doi.org/10.56984/8ZG07B914 

2.	 Gerwin R.D. Diagnosis of myofascial pain syndrome. Phys Med Rehabil Clin N Am. 2014; 25(2): 341–355. https://doi.org/10.1016/j.pmr.2014.01.011

3.	 Gerwin R.D. A New Unified Theory of Trigger Point Formation: Failure of Pre- and Post-Synaptic Feedback Control Mechanisms. Int J Mol Sci. 2023; 
24(8142): 1–14. https://doi.org/10.3390/ijms24098142 

4.	 Gálvez L.A., Cuervo Pulgarín J.L., Castellanos Ramelli D., et al. Trapezius-rhomboid plane block for myofascial pain syndrome. Description of a new 
intervention. Interv Pain Med. 2024; 3(2): 3–6. https://doi.org/10.1016/j.inpm.2024.100410

5.	 Wu W.T., Chang K.V., Ricci V., Özçakar L. Ultrasound imaging and guidance in the management of myofascial pain syndrome: a narrative review. 
J Yeungnam Med Sci. 2024; 41(87): 179–187. https://doi.org/10.12701/jyms.2024.00416 

6.	 Hung C.Y., Wang B., Chang H.C., et al. Pictorial Essay on Ultrasound and Magnetic Resonance Imaging of Paraspinal Muscles for Myofascial Pain 
Syndrome. Life. 2024; 14(449): 1–29. https://doi.org/10.3390/ life14040499 

7.	 Zhang  X.F., Liu  L., Wang  B.B., et  al. Evidence for kinesio taping in management of myofascial pain syndrome: a systematic review and meta-
analysis. Clin Rehabil. 2019; 33(5): 865–874. https://doi.org/10.1177/0269215519826267

8.	 Shahzad H., Chaudhary W.A., Baig M.I., et al. Effectiveness of Dry Needling versus Cupping Therapy for Pain in Piriformis Syndrome. J Heal Rehabil 
Res. 2024; 4(2): 1090–1094. https://doi.org/10.61919/jhrr.v4i2.935

9.	 Navarro-Santana  M.J., Sánchez-Infante  J., Gómez-Chiguano  G.F., et  al. Effects of Trigger Point Dry Needling on Lateral Epicondylalgia of 
Musculoskeletal Origin: A Systematic Review and Meta-Analysis. Clin Rehabil. 2020; 34(11): 1327–1340. https://doi.org/10.1177/0269215520937468

10.	 Roy S.D., Sur M., Nath P., Roy B. Exploring the potential of dry needling as a targeted approach for tennis elbow relief and recovery. Int J Orthop 
Sci Physiother. 2024; 6(1): 21–24. https://doi.org/10.33545/26648989.2024.v6.i1a.21

11.	 Munoz  M., Dommerholt  J., Perez-Palomares  S., et  al. Dry Needling and Antithrombotic Drugs. Hindawi. 2022; 2022: 1–10.  
https://doi.org/10.1155/2022/1363477

12.	 Kaur J., Kapila T. To Compare the Efficacy of Deep Transverse Friction Massage and Ultrasound in Patients with Upper Trapezius Trigger Points. 
Int J Trend Sci Res Dev. 2017; 1: 197–202. https://doi.org/10.31142/ijtsrd2263

13.	 Mohamadi M., Piroozi S., Rashidi I., Hosseinifard S. Friction massage versus kinesiotaping for short-term management of latent trigger points in the 
upper trapezius: A randomized controlled trial. Chiropr Man Ther. 2017; 25(1): 1–6. https://doi.org/10.1186/s12998-017-0156-9

14.	 Hassan S.M., Hafez A.R., Seif H.E., Kachanathu S.J. The Effect of Deep Friction Massage versus Stretching of Wrist Extensor Muscles in the Treatment 
of Patients with Tennis Elbow. Open J Ther Rehabil. 2016; 04(01): 48–54. https://doi.org/10.4236/ojtr.2016.41004

15.	 Kamali F., Mohamadi M., Fakheri L., Mohammadnejad F. Dry needling versus friction massage to treat tension type headache: A randomized clinical 
trial. J Bodyw Mov Ther. 2019; 23(1): 89–93. https://doi.org/10.1016/j.jbmt.2018.01.009

16.	 Stieven  F.F., Ferreira  G.E., de Araújo  F.X., et  al. Immediate Effects of Dry Needling and Myofascial Release on Local and Widespread Pressure 
Pain Threshold in Individuals With Active Upper Trapezius Trigger Points: A Randomized Clinical Trial. J Manip Physiol Ther. 2021; 44(2): 95–102. 
https://doi.org/10.1016/j.jmpt.2020.07.003

17.	 Rayegani  S.M., Bayat  M., Bahrami  M.H., et  al. Comparison of dry needling and physiotherapy in treatment of myofascial pain syndrome. Clin 
Rheumatol. 2014; 33(6): 859–864. https://doi.org/10.1007/s10067-013-2448-3

18.	 Kaljić E., Trtak N., Avdić D., et al. The role of a dry needling technique in pain reduction. J Heal Sci. 2018; 8(3): 128–139. https://doi.org/10.17532/jhsci.2018.610

19.	 Shah J.P., Danoff J.V., Desai M.J., et al. Biochemicals Associated with Pain and Inflammation are Elevated in Sites Near to and Remote from Active 
Myofascial Trigger Points. Arch Phys Med Rehabil. 2008; 89(1): 16–23. https://doi.org/10.1016/j.apmr.2007.10.018

20.	 Cagnie B., Barbe T., De Ridder E., et al. The influence of dry needling of the trapezius muscle on muscle blood flow and oxygenation. J Manipulative 
Physiol Ther. 2012; 35(9): 685–691. https://doi.org/10.1016/j.jmpt.2012.10.005

21.	 Badriyah Hidayat H., Oktavianti A. Dry Needling Sebagai Terapi Nyeri Miofasial Servikal. Maj Kedokt Neurosains Perhimpun Dr Spes Saraf Indones. 
2020; 37(4). https://doi.org/10.52386/neurona.v37i4.177

22.	 Nugraha R., Rahmatika, Sudaryanto, Hasbiah, Erawan T. Effect of Ultrasound Combined with Dry Needling on Myofascial Pain in the Upper Trapezius: 
a Controlled Randomised Study. Bulletin of Rehabilitation Medicine. 2024; 23(6):19–25. https://doi.org/10.38025/2078-1962-2024-23-6-19-25

23.	 Hsieh Y.L., Yang S.A., Yang C.C., Chou L.W. Dry needling at myofascial trigger spots of rabbit skeletal muscles modulates the biochemicals associated 
with pain, inflammation, and hypoxia. Evidence-based Complement Altern Med. 2012; 2012. https://doi.org/10.1155/2012/342165

24.	 Zutshi  K., Verma  P., Hazari  A. Effectiveness of Myofascial Release in Improving Pain, Pain Pressure Threshold and Disability as Compared 
with Standard Care in Upper Trapezius Myofascial Trigger Points. Indian J Physiother Occup Ther  — An Int  J. 2021; 15(3): 37–44. 
https://doi.org/10.37506/ijpot.v15i3.16161

25.	 Bau J.G., Wu S.K., Huang B.W., et al. Myofascial treatment for microcirculation in patients with postural neck and shoulder pain. Diagnostics. 2021; 
11(12): 1–12. https://doi.org/10.3390/diagnostics11122226

26.	 Yoon Y.S., Yu K.P., Lee K.J., et al. Development and application of a newly designed massage instrument for deep cross-friction massage in chronic 
non-specific low back pain. Ann Rehabil Med. 2012; 36(1): 55–65. https://doi.org/10.5535/arm.2012.36.1.55

27.	 Kumar A., Sandeep P.K., Ramkumar S.D. Efficacy of corticosteroid injection vs deep friction massage in lateral epicondylitis. Int J Orthop Sci. 2023; 
9(1): 115–118. https://doi.org/10.22271/ortho.2023.v9.i1b.3285

28.	 Morhenn V., Beavin L.E., Zak P.J. Massage increases oxytocin and reduces adrenocorticotropin hormone in humans. Altern Ther Health Med. 2012; 
18(6): 11–18.

29.	 Fernández-de-Las-Peñas C., Dommerholt J. International consensus on diagnostic criteria and clinical considerations of myofascial trigger points: 
a delphi study. Pain Med. 2018; 19(1): 142–150. https://doi.org/10.1093/pm/pnx207

30.	 Fernández-De-Las-Peñas  C., Plaza-Manzano  G., Sanchez-Infante  J., et  al. Is dry needling effective when combined with other therapies for 
myofascial. trigger points associated with neck pain symptoms? A systematic review and meta-analysis. Pain Res Manag. 2021; 2021: 8836427. 
https://doi.org/10.1155/2021/8836427

31.	 Pantouvaki  A., Velivasakis  G., Kastanis  G. Functional outcomes of perilunate dislocation injuries treated with deep friction massage: one year 
follow‑up. Int J Innov Res Med Sci. 2019; 04(12): 731–734. https://doi.org/10.23958/ijirms/vol04-i12/795

http://dx.doi.org/10.56984/8ZG07B914
https://doi.org/10.1016/j.pmr.2014.01.011
https://doi.org/10.3390/ijms24098142
https://doi.org/10.1016/j.inpm.2024.100410
https://doi.org/10.12701/jyms.2024.00416
https://doi.org/10.3390/ life14040499
https://doi.org/10.1177/0269215519826267
https://doi.org/10.61919/jhrr.v4i2.935
https://doi.org/10.1177/0269215520937468
https://doi.org/10.33545/26648989.2024.v6.i1a.21
https://doi.org/10.1155/2022/1363477
https://doi.org/10.31142/ijtsrd2263
https://doi.org/10.1186/s12998-017-0156-9
https://doi.org/10.4236/ojtr.2016.41004
https://doi.org/10.1016/j.jbmt.2018.01.009
https://doi.org/10.1016/j.jmpt.2020.07.003
https://doi.org/10.1007/s10067-013-2448-3
https://doi.org/10.17532/jhsci.2018.610
https://doi.org/10.1016/j.apmr.2007.10.018
https://doi.org/10.1016/j.jmpt.2012.10.005
https://doi.org/10.52386/neurona.v37i4.177
https://doi.org/10.38025/2078-1962-2024-23-6-19-25
https://doi.org/10.1155/2012/342165
https://doi.org/10.37506/ijpot.v15i3.16161
https://doi.org/10.3390/diagnostics11122226
https://doi.org/10.5535/arm.2012.36.1.55
https://doi.org/10.22271/ortho.2023.v9.i1b.3285
https://doi.org/10.1093/pm/pnx207
https://doi.org/10.1155/2021/8836427
https://doi.org/10.23958/ijirms/vol04-i12/795


BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(4)

53ARTICLES

D
IES I. Q

O
N

ITA
 ET A

L. | O
R

IG
IN

A
L A

R
TIC

LE
32.	 Moshrif A., Elwan M., Daifullah O.S. Deep friction massage versus local steroid injection for treatment of plantar fasciitis: a randomized controlled 

trial. Egypt Rheumatol Rehabil. 2020; 47(1). https://doi.org/10.1186/s43166-020-00013-6

33.	 Fernández-de-Las-Peñas C., Nijs J. Trigger point dry needling for the treatment of myofascial pain syndrome: current perspectives within a pain 
neuroscience paradigm. J Pain Res. 2019; 12: 1899–1911. https://doi.org/10.2147/JPR.S154728

34.	 Peter  Z.B., Tiwari  B. Effect of dry needling in myofascial pain syndrome: a case report. Int J Heal Sci Res. 2024; 14(5): 326–330. 
https://doi.org/10.52403/ijhsr.20240542

35.	 Nowak Z., Chęciński M., Nitecka-Buchta A., et al. Intramuscular injections and dry needling within masticatory muscles in management of myofascial 
pain. Systematic review of clinical trials. Int J Environ Res Public Health. 2021; 18(18). https://doi.org/10.3390/ijerph18189552

36.	 Gerber L.H., Sikdar S., Aredo J.V., et al. Beneficial effects of dry needling for treatment of chronic myofascial pain persist for 6 weeks after treatment 
completion. PM R. 2017; 9(2): 105–112. https://doi.org/10.1016/j.pmrj.2016.06.006

37.	 Doley M., Warikoo D., Arunmozhi R. Effect of positional release therapy and deep transverse friction massage on gluteus medius trigger point — 
a comparative study. J Exerc Sci Physiother. 2013; 9(1): 40. https://doi.org/10.18376//2013/v9i1/67579

38.	 Shu D., Wang J., Meng F., et al. Changes in inflammatory edema and fat fraction of thigh muscles following a half-marathon in recreational marathon 
runners. Eur J Sport Sci. 2024; 24(10): 1508–1515. https://doi.org/10.1002/ejsc.12189

39.	 Choksi K., Chauhan S., Jaria S., Agrawal A. Effect of deep transverse friction massage and ischemic compression in trapezitis: a randomized controlled 
trial. Indian J Physiother Occup Ther — An Int J. 2021; 15(1): 47–53. https://doi.org/10.37506/ijpot.v15i1.13347

https://doi.org/10.1186/s43166-020-00013-6
https://doi.org/10.2147/JPR.S154728
https://doi.org/10.52403/ijhsr.20240542
https://doi.org/10.3390/ijerph18189552
https://doi.org/10.1016/j.pmrj.2016.06.006
https://doi.org/10.18376//2013/v9i1/67579
https://doi.org/10.1002/ejsc.12189
https://doi.org/10.37506/ijpot.v15i1.13347

