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ABSTRACT

Objectives: The objective of this study was to compare the impacts of dry needling (DN) and instrument-assisted
soft-tissue mobilization on hip flexion, active knee extension (AKE), and posterior pelvic tilt (PPT) in participants
with hamstring tightness.
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Methods: A randomized clinical pilot study was conducted at the District Headquarter Hospital and tertiary
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randomized equally into two treatment groups. Group A received DN, and Group B underwent treatment with
instrument-assisted soft-tissue mobilization. Hamstring tightness was assessed using an inclinometer to measure
the range of motion for AKE and bilateral straight leg raise (BSLR). PPT was measured using an inclinometer at

baseline and after treatment of four weeks.
DOI

10.25259/JMSR_157 2024 Results: Both groups showed a significant disparity in the mean of pre-and post-treatment values (P < 0.05) of

AKE, BSLR, and PPT. A statistically significant disparity was found between both groups on AKE, BSLR, and PPT

Quick Response Code: (P <0.05) post-treatment of 4 weeks.

Conclusion: Both DN and instrument-assisted soft-tissue mobilization were found to be beneficial for enhancing
hamstring flexibility by improving hip and knee joint mobility. On the other hand, instrument-assisted soft-tissue
mobilization was superior in increasing active knee extension, BSLR, and reducing PPT.

Keywords: Dry needling, Hamstring flexibility, Instrument-assisted soft-tissue mobilization, Posterior pelvic tilt,
Tightness

INTRODUCTION

The hamstring muscle complex comprises three muscles that collaborate to move the hip and knee
joints: semimembranosus, semitendinosus, and biceps femoris. They start at the hips and extend toward
the knee joint on the back of the leg."! One study revealed that hamstring tightness was found to be

How to cite this article: Manzoor U, Ilyas M, Kemall F, Ahmed SM. Comparative effects of dry needling and instrument-assisted soft-tissue mobilization on
hamstring tightness in patients with posterior pelvic tilt: A pilot study. ] Musculoskelet Surg Res. 2024;8:395-402. doi: 10.25259/JMSR_157_2024

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share
Alike 4.0 License, which allows others to remix, transform, and build upon the work non-commercially, as long as the
author is credited and the new creations are licensed under the identical terms. ©2024 Published by Scientific Scholar on
behalf of Journal of Musculoskeletal Surgery and Research

8] ScientificScholar®
I Knowledge is power

Publisher of Scientific Journals

Journal of Musculoskeletal Surgery and Research « Volume 8 « Issue 4 « October-December 2024 | 395


https://orcid.org/0009-0003-2296-4812
https://orcid.org/0009-0006-4566-892X
https://dx.doi.org/10.25259/JMSR_157_2024
https://dx.doi.org/10.25259/JMSR_157_2024

Manzoor, et al.: Dry Needling vs. IASTM on hamstring tightness

present in 44% of female college students on the right side, and
27.5% of male students had significantly tight left hamstrings.”
Females have a higher linear prevalence of tight hamstrings than
males.”!

Standing and forward flexion of the trunk are two crucial
athletic activity postures that require anatomically
correct pelvic position to preserve correct sagittal spine
positioning. The posterior pelvic tilt (PPT) is caused by the
hips, and the trunk flexes forward. Some authors claim that
a structural imbalance brought on by weakened muscles
and tension affects neutral lumbopelvic positioning and can
result in lower crossing syndrome, spinal asymmetry, and
low back pain (LBP). Consequently, several investigations
have found that compared to patients without the
condition, both athletes and non-athletes with LBP had
a higher anterior pelvic tilt.**! Besides limiting mobility,
hamstring tightness can lead to several orthopedic issues,
including hamstring strain, plantar fasciitis, and LBP.
Muscle tightness impairs the hamstring muscles’ capacity
to maintain a consistent length-tension connection and
absorb force. This diminished flexibility results in a vicious
circle of limited range of motion (ROM) and increasing
postural abnormalities.[®7!

Several methods have been recommended to treat hamstring
tightness. It has been demonstrated that stretching activities,
particularly eccentric training, enhance hamstring flexibility.
Regular massage, physiotherapy, and kinesiotaping can
also help relieve muscular tension and increase ROM.!
Hamstring stretching enhances hamstring flexibility while
simultaneously improving balance, resulting in a positive
connection between hamstring stiffness and balance.”!
Nutrition is also important for muscular health. A protein-
rich balanced diet with other necessary nutrients, as well as
enough water, can assist in maintaining muscular flexibility
and avoid tightness.®

The American Physical Therapy Association defines the
technique of dry needling (DN) as an adept intervention for
relieving neuromusculoskeletal pain and activity restrictions.
It involves using a small filiform needle that can seep into the
layer of skin and stimulate that underlies trigger points in the
myofascial tissues, muscular, and connective tissues.'"! DN
increases blood flow to tissue and reduces trigger points.!'”!
Instrument-assisted soft-tissue mobilization (IASTM) is a
useful treatment intervention for various conditions affecting
the spine, upper extremity, and lower extremity over a
treatment period of <3 months to reduce pain and improve
function.!”

The present study aimed to evaluate and compare the effects
of DN and IASTM on hip and knee ROM in patients with
hamstring tightness presenting with PPT. A literature gap
existed, lacking a robust comparison between DN therapy
and TASTM for addressing tightness of the hamstring along

with the PPT. Despite their known efficacy in musculoskeletal
contexts, there was a scarcity of direct comparisons within
the realm of PPT-related hamstring tightness. This gap posed
a practical challenge for evidence-based clinical decision-
making, leaving clinicians without definitive guidelines
for selecting the most effective intervention. The present
study aimed to fill this void by scrutinizing and comparing
the impacts of DN and IASTM on PPT-related hamstring
tightness, providing essential insights for optimized
treatment strategies in this specific population.

MATERIALS AND METHODS
Study design and population

The study was a randomized clinical pilot study. The study
was conducted at District Headquarter Hospital and tertiary
hospitals in District Nankana Sahib, Pakistan. The study was
completed in 9 months, from July 2023 to January 2024.
The study’s participants were recruited using a convenient
sampling technique and were divided into two groups by
lottery method. The calculated sample size was 30 and was
calculated using Epitool software.l'" With a 20% attrition
rate, the final sample size was 36.

Selection criteria

Participants were screened as per the inclusion and exclusion
criteria.

Inclusion criteria

Females and male sex, age 18-40 years, lack of 220° of supine
active knee extension (AKE), passive SLR <75°, atraumatic
back or knee pain >2 weeks, individuals who are willing
to engage in the required therapy sessions and subsequent
evaluations, and having PPT of 8.9+4.5° were included in the
study.

Exclusion criteria

A history of a lumbar disc herniation or lumbar
radiculopathy, any previous surgery of back, hip, or knee
region, self-reported pregnancy, a history of active infection,
or any blood-borne pathogens and infectious disorders, any
known allergy to metals, an indication of ligamentous tear or
positive instability tests, and an indication of meniscal tears
or positive meniscal tear tests were excluded from the study.

Data collection procedure

Once the patients fulfilled the selection criteria listed above,
all 32 participants were included in the study. Informed
consent was obtained in written form from each participant
before the treatment technique was performed. Participants
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were randomly allocated into Groups A and B using a lottery
method. On the primary visit, patients were evaluated and
assessed thoroughly. Hamstring tightness was assessed using
an inclinometer to measure the ROM for AKE and BSLR.
PPT was measured using an inclinometer before and after
the 4-week treatment period.

Group A

The multimodal physical therapy program included hurdler
hamstring stretch, extended triangular pose, and DN therapy
using 50 mm or 60 mm-sized needles, depending on the
person’s muscle bulk. The hamstring muscles presenting with
tightness were treated with targeted DN. The patients were in
the prone position. The hamstrings were manually palpated on
both sides. Following palpation, a firm monofilament needle
was inserted into the skin. The needle was then “pistoned”
(inserted and withdrawn quickly into each point) multiple
times without removing it completely from the skin to induce
a localized twitch reaction. The fast in-fast out cone-shaped
approach was used to perform DN on three different hamstring
muscles of the lower limbs bilaterally, each for 1 min.!'>!¢!

Group B

The second group of participants underwent the same
multimodal physical therapy approach, including hurdler
hamstring stretch, extended triangular pose, and IASTM
tools. The IASTM tools were utilized instead of DN.
Subjects had been directed to lie down in a prone. To reduce
friction, lubricant was applied. The orientation and shape
of the hamstring muscle fibers determined the direction of
the IASTM application. The IASTM was used from top to
bottom in a longitudinal vertical motion. For about 10 s,
light pressure was applied and then advancing strokes were
increased to moderate pressure, with 10-30 s of localized
treatment.”

Data collection tools
Inclinometer

The caliper-based inclinometer was used to measure PPT. To
compensate for posture-related swinging, each participant
stands with their feet on a 30 cm wide surface and is
instructed to stare forward at a single place of reference. The
subjects assumed an upright position with their weight evenly
distributed and their forearms crossed over their chest, while
the researcher felt the posterior superior iliac spine (PSIS) and
anterior superior iliac spine (ASIS). The ASIS was initially
palpated by moving the thumbs from lower to higher while
focusing on the ASISs most noticeable bulge, which was
labeled with a felt tip. The PSIS was then detected and labeled
by first locating the iliac crest dorsally and then moving the
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thumbs upward and horizontally from the sacral edge to its
most noticeable point. After palpating the labeled landmarks,
the tips of the inclinometer caliper were placed over them.
The angle generated by a horizontal line drawn between ASIS
and PSIS was used to determine the standing pelvic tilt. To get
an average, three readings were taken for each side.!'”!*]

AKE test

Participants were lying down in a supine position to
measure AKE. The hip joint was moved actively to 90°.
Then, a crossbar was set to hold the hip at 90°. To guarantee
isolated hip motion, their trunk was fastened to the table’s
surface by a belt just proximal to the ASIS. The patients
were instructed to extend their knee as much as possible
while maintaining a 90° hip flexion. An inclinometer was
placed immediately distal to the tibial tuberosity to measure
the ROM of knee extension. The highest scores obtained
were analyzed.!*>

Bilateral SLR test

Subjects were lying supine with a waist belt just proximal
to the ASIS, with slack removed to prevent excessive pelvic
rotation. The inclinometer was placed directly distal to the
participant’s tibial tuberosity to measure hip flexion. The
ROM was recorded and analyzed.!*2!

Statistical analysis

The Statistical Package for the Social Sciences version 26 was
used to enter and analyze data. The statistical significance was
determined using a significance threshold of P = 0.05. Descriptive
statistics are used to summarize measurements performed within
and between groups over time. Before inferential analysis, the
data’s normality was determined to decide whether parametric or
non-parametric tests should be used.

The CONSORT flow diagram is described in Figure 1.
According to protocol analysis, one dropout in Group A and
two dropouts in Group B were managed.

RESULTS

Demographic data reveal that 44.4% of the study
participants were male and 55.6% were female. The graphical
representation of the age distribution is given in Figure 2.
The mean age of the participants with hamstring tightness
was 30.44 £ 7.27.

Within-group interpretation

The interpretation of the descriptive statistics and Wilcoxon
signed-rank test of AKE and PPT within the group is shown
in Table 1.
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Table 1: Within-group analysis of AKE and PPT (Wilcoxon signed-rank test).

n Mean Std. Deviation Median Asymp. Sig. (two-tailed)

Dry needling (Group A)

Right AKE at baseline 18 21.94 2.01 21.00

Right AKE after 4 weeks 17 11.70 1.64 12.00 0.00
IASTM (Group B)

Left AKE at baseline 18 21.94 2.12 21.00 0.00

Left AKE after 4 weeks 17 11.88 1.83 12.00
Dry needling (Group A)

Right AKE at baseline 18 22.00 1.68 21.50

Right AKE after 4 weeks 16 10.00 1.36 10.00 0.00
IASTM (Group B)

Left AKE at baseline 18 22.22 2.01 22.00 0.00

Left AKE after 4 weeks 16 9.93 1.43614 10.00
Dry needling (Group A)

PPT at baseline 18 12.16 1.20 12.00

PPT after 4 weeks 17 10.11 0.85 10.00 0.00
IASTM (Group B)

PPT at baseline 18 11.88 1.13 12.00

PPT after 4 weeks 16 9.25 1.00 9.00 0.00

AKE: Active knee extension, IASTM: Instrument-assisted soft-tissue mobilization, PPT: Posterior pelvic tilt, Asymp. Sig: Asymptotic significance or p-value.

[ Enrollment ] Assessed for eligibility (n=46)

Excluded (n=10)

.| * Not meeting inclusion criteria (n=9)
"| » Declined to participate (n=1)

* Other reasons (n=0)

Randomized (n=36)

!

[ Allocation ]

A 4 A\

« Allocated to intervention (n=18) * Allocated to intervention (n=18)
* Received allocated intervention (n=18) « Received allocated intervention (n=18)
[ Follow-Up ]
A 4 A 4
* Lost to follow-up (n=17) * Lost to follow-up (n=16)
+ Discontinued intervention (Did not come « Discontinued intervention (Did not come
for follow-up) (n=1) for follow-up) (n=2)

[ Analysis ]

Analysed (n=17) Analysed (n=16)
*Excluded from analysis (n=0) *Excluded from analysis (n=0)

Figure 1: Consolidated standards of reporting trails (CONSORT) flow diagram.
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Table 2: Bilateral straight leg raise within-group analysis (Paired samples t-test).

n Mean
Dry needling (Group A)
Right SLR at baseline 18 64.38
Right SLR after 4 weeks 17 76.94
Left SLR at baseline 18 63.55
Left SLR after 4 weeks 17 79.88
IASTM (Group B)
Right SLR at baseline 18 63.83
Right SLR after 4 weeks 16 83.18
Left SLR at baseline 18 64.61
Left SLR after 4 weeks 16 86.00

Std. Deviation Asymp. Sig. (two-tailed)

6.51 0.000
6.50
5.11 0.000
3.96
5.20 0.000
4.81
523 0.000
5.16

TASTM: Instrument-assisted soft-tissue mobilization, SLR: Straight leg raise, Asymp. Sig: Asymptotic significance or p-value.

Table 3: Mann-Whitney test AKE and posterior PPT Groups A and B.

Right AKE  Right AKE
at baseline after 4 weeks
Mann-Whitney U 151.500 56.000
Wilcoxon W 322.500 192.000
Z —-0.340 -2.984
Asymp. Sig. (two-tailed) 0.734 0.003
Left AKE at Left AKE after
baseline 4 weeks
Mann-Whitney U 149.000 56.000
Wilcoxon W 320.000 192.000
Z -0.416 -2.921
Asymp. Sig. (two-tailed) 0.677 0.003
PPT at PPT after
baseline 4 weeks
Mann-Whitney U 144.000 72.000
Wilcoxon W 315.000 208.000
Z -0.602 -2.407
Asymp. Sig. (two-tailed) 0.547 0.016

AKE: Active knee extension, PPT: Posterior pelvic tilt, Z value/Z score:
represents how many standard deviations the observed U statistic is from
the mean U under the null hypothesis, indicating the significance of the
difference between the two groups, Asymp. Sig: Asymptotic significance
or p-value.

The statistical details and paired samples t-test of bilateral
straight leg raise (BSLR) for individuals in Groups A and B
are indicated in Table 2.

Between groups interpretation

The interpretation of the Mann-Whitney U-test statistics of AKE
and PPT between Groups A and B is given below [Table 3].

The test statistics of independent samples t-test BSLR are
shown in Table 4.

30.00%

25.00%

20.00%

15.00%

Percentage

10.00%

5.00%

0.00%

18-22y
llAge of the participants | 19.40%

23-27y
19.40%

28-32y
11.10%

33-37y | 38-42y
27.80% | 22.20%

Figure 2: Age distribution of study participants.

DISCUSSION

The present investigation found that both DN therapy and
IASTM were useful for enhancing hamstring flexibility by
improving hip and knee joint ROM. IASTM, on the other
hand, was shown to be more beneficial in enhancing AKE,
bilateral hip flexion, and decreasing PPT.

In 2023, Fayyiz et al. reported that TASTM substantially
impacted pain, function, and mobility in individuals
with knee osteoarthritis (OA).?!! In the present study, the
targeted population was people with hamstring tightness and
increased PPT. However, similar results were found in the
present study. IASTM showed beneficial effects in improving
AKE and hip flexion ROM. A study by Khan et al. found that
functional DN can enhance hamstring length and improve
functional activities.”” In the present study, the effects of DN
were compared with JASTM. Although DN was found to be
effective in improving all outcomes of the study, IASTM was
found to be more effective than DN in terms of improvement
in AKE, BSLR, and PPT.

A study by Nazary-Moghadam et al. revealed that IASTM was
just as efficient as hold-relax and muscle energy technique
(MET) at enhancing hamstring muscular extensibility.
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Table 4: Bilateral straight leg raise between Groups A and B (Independent Samples ¢-test).

n Mean

Right SLR at baseline

Group A: DN 18 64.38

Group B: IASTM 18 63.83
Right SLR after 4 weeks

Group A: DN 17 76.94

Group B: IASTM 16 83.18
Left SLR at baseline

Group A: DN 18 63.55

Group B: IASTM 18 64.61
Left SLR after 4 weeks

Group A: DN 17 79.88

Group B: IASTM 16 86.00

Std. Deviation Asymp. Sig. (two-tailed)

6.51 0.77
5.20
6.50 0.004
4.81
5.11 0.54
523
3.96 0.001
5.16

IASTM: Instrument-assisted soft-tissue mobilization, SLR: Straight leg raise, DN: Dry needling, Asymp. Sig: Asymptotic significance or p- value.

Unlike proprioceptive neuromuscular facilitation and
MET, which both have substantial energy needs and the
possibility of muscular cramping, IASTM has none of these
disadvantages.® Shah et al. found that IASTM is a better
intervention for trigger point release than the active release
technique because it results in a rise in ankle dorsiflexion and
considerable pain relief.*!! In the present study, IASTM was
compared with DN, and it was found to be more effective in
improving the flexibility of hamstring muscle and PPT than
DN. In line with the results of the present study, Gupta et al.,
in 2023, reported that when compared to stretching, IASTM
with foot exercises or myofascial release method dramatically
improves flexibility, foot posture, foot function, and dynamic
balance, making it a therapy choice for patients with a flexible
pronated foot.!**!

In the present study, IASTM was discovered to be more
beneficial than DN in rising AKE, BSLR, and PPT. In support
of these findings, in 2022, Ajmera and Patil revealed that the
IASTM group fared considerably better in terms of increasing
ROM, regaining the proper angle of costo-vertebral angle,
and minimizing limitations in functioning.”’ Another
research by Emshi ef al. revealed that there was no significant
disparity in pain intensity, pain pressure threshold, or
neck impairment between the IASTM and DN. However,
IASTM had greater results for improving active contralateral
flexion of the cervical area. Both therapies were proven to
be beneficial in individuals suffering from upper trapezius
trigger points.””) Similar results were seen in the present
study, but the targeted muscle in the study was the hamstring
muscle.

Doeringer et al. conducted a study on hamstring stiffness in
2022 with the goal of comparing the benefits of therapeutic
cupping (TC) with IASTM. The study discovered that
IASTM and TC both influenced hamstring mobility and had
favorable results.”®! In the present study, when IASTM was

compared with DN, IASTM was found to be more beneficial
than DN in improving hamstring flexibility, ROM, and PPT.

One limitation of the study was the small sample size, which
may have affected its generalizability. The data for this trial
was collected from only the District Headquarter Hospital
and tertiary hospitals in District Nankana Sahib, Pakistan. The
long-term effects of interventions were not examined. Another
limitation was the researcher’s limited control over external
variables, such as patients engaging in additional therapies,
activities, or home treatments outside the study protocol.

CONCLUSION

Both DN and IASTM were found to be efficient in increasing
hamstring flexibility by improving the ROM of hip and knee
joints in patients with hamstring tightness with PPT. IASTM
was found to be more efficient in enhancing AKE and
bilateral SLR and reducing PPT.

RECOMMENDATIONS

More research is needed to determine the long-term effects
of interventions with a longer follow-up period beyond four
weeks and a larger sample size. Therapists should incorporate
these interventions into clinical practice for better outcomes
in patients with hamstring stiffness.
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