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ABSTRACT

ARTICLE INFO

Background: Low back pain is a prevalent symptom worldwide, with various under-
lying causes, making differential diagnosis essential. This study aims to investigate
the efficacy of dry needling treatment added to exercise in patients with chronic Non-
specific Low Back Pain (NLBP). The McKenzie exercise program was applied to all
participants.

Materials and Method: The study comprised sixty participants, randomly allocated
into two groups: the dry needling (DNG) and the exercise group (EG). The partici-
pants in DNG received a total of six sessions of dry needling treatment, two days a
week, to the gluteus medius and quadratus lumborum and multifidus muscles. All
participants were given a McKenzie exercise program two sets per day for three
weeks.

Results: A significant difference was noted in the VAS-night values of the patients
within the DNG before treatment (p: 0.004), and the EG also exhibited a significant
difference in the VAS-activity (p: 0.017) and VAS-resting (p: 0.024) values following
the treatment. A statistically significant decrease was observed in favor of DNG in
VAS-rest, VAS-night, VAS-activity values (p>0.001) in the comparions of the groups.

Conclusions: Dry needling treatment added to exercise therapy in chronic NLBP pa-
tients is effective on activity and rest pain severity in the shortterm results. However,
no additive efficacy of dry needling treatment was found on the number of trigger
points, disability, and depression.
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1. Introduction

Low back pain is a symptom that is very common all
over the world, can be caused by many reasons and re-
quires differential diagnosis [1]. It is one of the leading
non-fatal pains that cause disability worldwide for the
last 30 years. In addition, the most common form of low
back pain is NLBP with a prevalence of 85%, where the
cause of the pain cannot be revealed [2-5]. It is recom-
mended to investigate whether there is a specific anam-
nesis and physical examination that can explain the
cause of pain in patients having non-specific low back
pain. NLBP treatment includes physical therapy modali-
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ties such as hot pack and transcutaneous electrical nerve
stimulation. In addition, drug treatments such as aceta-
minophen, non-steroidal anti-inflammatory drugs, tra-
madol, tricyclic antidepressants are applied in medical
treatment. Methods such as spinal manipulation, exer-
cise, massage therapy, acupuncture, dry needling and
cognitive behavioral therapies are involved in the man-
agement of NLBP [6,7].

Trigger points are palpable tight bands or hypersen-
sitive points within the muscle that cause muscle pain,
spasm, or referred pain [8]. Studies have shown that the
problem in trigger points is not only a localized muscle
problem, but also hypersensitivity in the peripheral and
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central systems, somatic-visceral relationship, deterio-
ration in microcirculation and inflammatory mediator
proliferation [9-14]. Trigger points in the multifidus
muscles, quadratus lumborum and gluteus medius can
cause low back pain [8].

Dry needling, which is applied directly to the myofas-
cial trigger point with acupuncture needles, is a method
that has been used quite frequently in the treatment of
musculoskeletal pain recently [15]. Dry needling reduces
the number and sensitivity of trigger points, resulting in a
reduction in local and referred pain. Thus, dry needling
improves joint range of motion, decreases muscle activa-
tion and peripheral and central hypersensitivity [11].

The aim of this study is to assess the effectiveness of
dry needling treatment added to exercise in patients
with chronic NLBP.

2. Materials and Method

This study was carried out as a prospective, random-
ized, accessor blinded between 15/08/2020-
15/02/2021 in outpatient clinic. The study included pa-
tients who presented to the outpatient clinic with com-
plaints of chronic low back pain characterized as me-
chanical and were diagnosed with chronic non-specific
low back pain (NLBP).

Approval for this study was obtained from the Univer-
sity Clinical Research Ethics Committee (Approval Num-
ber: 015-KAEK-43-20-09, Date: 27/07/2020), adhering
to the principles outlined in the Helsinki Declaration of
2008. The CONSORT checklist for the study is available
in Fig. 1.
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Fig. 1. Consort flow diagram of the study.

The study involved patients aged 20-70 years and di-
agnosed with NLBP who had not received any treatment
in the last three months. Patients with inflammatory low
back pain, rheumatological or oncological disease, motor
and neurological deficits, spinal fracture or dislocation
were excluded. All patients were informed in detail
about the study and a voluntary consent form was signed.
In all cases with low back pain, physical and neurological
examination was performed after a detailed anamnesis.
The study incorporated sixty participants, who were
randomly allocated into two groups: the dry needling
(DNG) and the exercise group (EG). Randomization was
done using the closed envelope technique.

2.1. Interventions

After the trigger point was palpated and the skin was
cleaned with alcohol, it was applied to the gluteus me-
dius and quadratus lumborum muscles at an angle of 90
degrees to the participants in the dry needling treatment
group while the patient was lying on their side.

The multifidus muscle was applied at an angle of 90
degrees with the patient lying face down. In the applica-
tion, 0.25x0.40 mm and 0.30x0.60 mm thin and stainless
steel needles were used (Fig. 2).

The participants underwent a total of six treatment
sessions, administered twice a week. Session times were
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planned as a minimum of 20 minutes. At the tenth mi-
nute of each session, the needle was re-rolled to increase
stimulation [8,16].

Fig. 2. Dry needling to multifidus muscle.

McKenzie’s method was used for the exercise pro-
gram. This method is defined for patients having low
back pain, it is also considered as pain postural syn-
drome, dysfunction (dysfunction) syndrome and de-
rangement syndrome. The treatment principle in pos-
tural syndrome is to correct the posture, in dysfunctional
syndrome it is exercise in the direction with dysfunction,
and in dysregulation syndrome, exercises depending on
the directional preference of the patient are recom-
mended. Thus, it allows the patient to plan individual ex-
ercises [17].

The exercise program was applied to all participants.
The exercises were given to two sets per day, starting
with at least five repetitions of each movement, and ten
repetitions after 1 week. The exercises were continued
for three weeks.

2.2. Measurements

The primary outcome of this study was to investigate
the effectiveness of dry needling in NLBP.
Secondary outcomes included:
¢ The level of pain relief: Measurement methods.
¢ Functional improvement: Patient assessment scales.
¢ Response time to treatment: Initial signs of improve-
ment.
¢ Complication rates: Side effects and adverse events.

The patients included in the study were evaluated ac-
cording to age, gender, height, weight, educational status
and occupation. In addition, the number of active and la-
tent trigger points on the gluteus medius, quadratus
lumborum, and multifidus muscles were determined.
[8,18] Patients were evaluated before treatment and at 3
months after treatment [18].

The severity of low back pain was measured through
the Visual Analogue Scale (VAS). While evaluating the
VAS, patients were prompted to indicate the severity of
their pain by marking a point on a 0-10 cm line with: 0,
no pain; 10, the most severe pain possible. VAS evalua-
tion was evaluated in three different categories includ-
ing during physical activity, at night and at rest [19].

The Modified Oswestry Pain Inquiry Form (MOS),
which consists of seven questions scored between 0 and
5, was used for functional status assessment. Personal
care, lifting, pain severity, walking, sitting, standing,
sleeping, pain in travel, social life, and the degree of
change in pain were investigated using MOS. According
to MOS, 1-10 points are considered as mild functional
disability, 11-30 points as moderate functional disabil-
ity, 31-50 points as severe functional disability [20].

The effect of low back pain on patient psychology was
evaluated with the Beck depression scale (BDI). In the
BDI, each question has 21 questions with the lowest
score being 0 and the highest score being 3. According to
the results of the evaluation, depressive symptoms are
determined as minimal level between 0 and 9 points,
mild level between 10 and 16 points, moderate level be-
tween 17 and 29 points, and depressive symptoms be-
tween 30 and 63 points [21].

3. Sample Size and Statistical Analyses

The power analysis was conducted using the
G.Power-3.1.9.7 program. The calculations were based
on an independent t-test, with an effect size of 0.8, alpha
of 0.05, power of 0.8, two groups, and one measurement.
The total sample size was calculated to be 60. SPSS soft-
ware package were employed for the statistical analyses.
Quantitative variable behaviors were conveyed through
variance and central tendency (Mean * SD). Fisher Exact
test was applied in cases of low sample size, and the Chi-
square test was utilized to discern differences in categor-
ical variables. The Mann-Whitney U-Test methods were
employed to demonstrate behavioral differences in
group means when normality and equivalence assump-
tions were met, and the Student T-Test conditions were
not met. Statistical significance was established at
p=0.05 for all analyses.

4., Results

The mean age of the patients involved in the study
was 43.9 +£13.62 in DNG and 41.23 £ 8.96 in EG. In DNG,
26.7% of the patients were male, 73.3% were female,
and in EG, 36.7% were male and 63.3% were male. Re-
garding gender, age, weight, height, educational status,
and occupation, no statistically significant differences
were observed between the groups (p>0.05) (Table 1).
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A significant difference was observed in DNG (p<0.05)
in VAS-night values before treatment, and in VAS-activ-
ity (p=0.017), VAS-resting (p=0.024) values in EG after
treatment (Tables 2 and 3).

A difference was detected in DNG (p=0.004) in the
VAS-night values of the patients before the treatment. In
addition, a significant difference in the VAS-activity val-
ues (p=0.017), VAS-resting (p=0.024) values in the EG

was observed after the treatment (Tables 2 and 3). In or-
der to compare the treatment efficacy between the
groups, the differences in the 1st month values prior to
and following the treatment were compared. A statisti-
cally significant decrease favoring the DNG was ob-
served in VAS-rest, VAS-night, and VAS-activity values
between the groups (p>0.001) (Table 4).

Table 1. Demographic data.

Parameters DNG (n:30) EG (n: 30) p-value
Height (cm) 165.37 £ 6.7 165.27 £ 6.98 0.845
Weight (kg) 71.67 +£10.99 70.63 £ 10.34 0.709
Pain duration (month) 1193 £12.92 7.1 +£5.35 0.099
BMI 26.84 +4.53 25.87 +3.88 0.377
Age 43.9 £ 13.62 41.23 +8.96 0.251
Gender
Female/Male 22/8 19 /11 0.579
Education status
Non-university/University 20/10 18 /12 0.789
Jobs
Retired 2 0
Housewife 21 16
Employee 4 9 0.256
Officer 2 4
Student 1 1
Table 2. Baseline parameters.
Parameters DNG (n:30) EG (n:30) p-value
BDI 29.0 + 6.87 31.87 £10.12 0.204
28 (13- 43) 30 (10- 50)
TP-Gluteus Medilus-Right 16.07 + 3.08 16.83 +4.63 0.952
16 (12- 25) 16 (12-32)
TP-Gluteus Mediius-Left 15.0+1.6 15.77 £ 2.97 0.729
15 (11- 20) 15 (12- 26)
TP-Multifidus-Right 16.13 £2.93 16.6 +3.17 0.623
15 (12-22) 15.5 (12- 22)
TP- Multifidus-Left 15.2 +1.47 14.83 £5.01 0.976
15 (12-18) 15.5 (0- 26)
MOS 20.73 +7.22 21.7 £7.24 0.631
22 (8-28) 22 (8- 36)
TP-Quadratus Lumborum-Right 17.67 £7.18 15.23 £3.91 0.13
16 (0- 35) 15 (10- 26)
TP-Quadratus Lumborum-Left 15.73 +2.13 17.07 + 4.49 0.332
16 (11- 20) 16 (12-32)
VAS-Activity 8 (5-10) 8 (6- 10) 0.053
VAS-Night 8 (0-10) 6 (0-10) 0.004
VAS_Rest 8 (5-10) 8 (6- 10) 0.121

BDI: Beck Depression Inventory; MOS:Modified Oswestry Pain Inquiry Form;

VAS: Visual Analogue Scale; TP: Trigger Points
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Table 3. Comparison of post-treatment values between groups.

Group DNG (n:30) EG (n:30) p-value
BDI 14.37 £ 4.37 16.6 + 6.99 0.384
13.5 (5- 24) 14 (5- 32)
TP-Gluteus Mediius-Right 23.1+3.01 21.73 + 2.65 0.272
22 (20- 32) 22 (16- 26)
TP-Gluteus Medilus-Left 21.2+2.01 20.37 £2.57 0.402
21.5 (18- 26) 21.5 (14- 26)
TP- Multifidus-Right 23.6 £3.82 23.3+4.8 0.868
26 (16- 30) 26 (14- 30)
TP- Multifidus-Left 214 +£3.11 19.9 + 6.73 0.441
22 (16- 30) 21 (0- 33)
MOS 8.7+4.71 10.8 +5.89 0.17
10 (2- 18) 10 (0- 22)
TP-Quadratus Lumborum-Right 24.53 £7.09 2423 +£6.57 0.445
25.5 (0- 36) 24 (16- 40)
TP-Quadratus Lumborum-Left 23.87 £4.0 23.6 +4.42 1
24 (18- 32) 24 (16- 32)
VAS-Activity 3(2-5) 4(3-5) 0.017
VAS-Night 3(0-5) 3(0-5) 0.377
VAS-Rest 3(2-5) 4(3-5) 0.024

BDI: Beck Depression Inventory; MOS: Modified Oswestry Pain Inquiry Form;
VAS: Visual Analogue Scale; TP: Trigger Points

Table 4. Comparing the distribution of the difference values of the parameters between the groups.

Group DNG (n:30) EG (n:30) p-value
Diff- BDI 14.63 £ 5.49 15.27 + 6.64 0.738
15 (4 - 30) 15 (5-40)
Diff-TP-Gluteus Mediius-Right -7.03 £ 2.25 -4.9 + 6.04 0.127
-7 (-10 - -4) -5(-10-16)
Diff-TP-Gluteus Medilus-Left -6.2+1.75 -4.6 £4.51 0.357
-6 (-11 - -4) -6 (-7-12)
Diff-TP- Multifidus-Right -7.47 £ 3.25 -6.7 + 4.69 0.861
-8 (-12 - -4) -8 (-12-7)
Diff-TP- Multifidus-Left -6.2 +2.38 -5.07 £ 4.03 0.497
-7 (-12--3) -6.5(-1-6)
Diff-MOS 12.03 +7.43 10.9 £ 6.92 0.543
12.5 (-2- 26) 10 (-7 - 28)
Diff-TP-Quadratus Lumborum-Right -6.87 £ 5.66 -9.0 £3.47 0.237
-7.5(-16 - 12) -8 (-14 --5)
Diff-TP-Quadratus Lumborum-Left -8.13 + 2.67 -6.53 +6.31 0.597
-8 (-14- -4) -8 (-14 -15)
Diff-VAS-Activity 5(-7) 4(3-5) <0.001
Diff-VAS-Night 5(0-10) 3(0-5) <0.001
Diff-VAS-Rest 5(-7) 4 (3-5) <0.001

BDI: Beck Depression Inventory; MOS:Modified Oswestry Pain Inquiry Form;
VAS: Visual Analogue; Diff: Difference
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5. Discussion

This study evaluates the effectiveness of combining
dry needling treatment with the McKenzie exercise
program for individuals with chronic NLBP.A notable
difference was observed in the VAS-night scores of pa-
tients in the dry needling group (DNG) before treat-
ment. Additionally, the exercise group (EG) showed sig-
nificant differences in VAS-activity and VAS-resting
scores after treatment. Comparisons between the
groups revealed a statistically significant reduction in
VAS-rest, VAS-night, and VAS-activity scores in favor of
DNG

According to many studies in the literature, it has
been reported that dry needling treatment has a local
effect on the taut band with dilatation, and also pro-
vides pain inhibition by activating the descending path-
ways in the central nervous system and plays a role in
peripheral segmental inhibition. However, the mecha-
nism of action of dry needling therapy has not yet been
fully elucidated [22]. Martin-Corrales et al. [23] evalu-
ated the long-term results of dry needling treatment
with an exercise program for low back pain that they
applied for 4 weeks in their study where they evaluated
the effectiveness of dry needling treatment. In the study
of Martin-Corrales et al., forty-six patients were ran-
domly divided into two equal groups and a total of eight
sessions of dry needling and sham dry needling were
applied twice a week for four weeks. They evaluated
the patients before and after treatment. As a result of
their study, a decrease in VAS values was observed in
both groups, but they could not find a difference be-
tween the two groups. In our study, pain measurements
decreased in both dry needling and post-exercise eval-
uations, but when you evaluated the difference before
and after treatment, results in favor of dry needling
were obtained. Tiiziin et al.'s [24] study was conducted
with 34 patients having low back pain. In their re-
search, in addition to dry needling, massage therapy
and classical physical therapy program (hot pack,
TENS, ultrasound and exercise) were compared to the
patients for six sessions for three weeks. They found a
significant difference in regarding McGill Pain Ques-
tionnaire, VAS, Beck Depression Questionnaire and
Tampa Kinesiophobia Scale. Another randomized con-
trolled trial in 50 patients with low back pain compared
the effectiveness of dry needling and exercise therapy.
While no significant results were found in the Oswestry
disability index and paraspinal muscle length evalua-
tions performed before and after the treatment, signif-
icant results were obtained in the visual analog scale
and algometer measurements. A significant difference
detected in pre-treatment and post-treatment analyses
of the two groups [25]. In a meta-analysis examining
the effectiveness of dry needling therapy in low back
pain, it was stated that dry needling therapy was supe-
rior to laser, physical therapy, trigger point injection
and other combined treatments. However, there are
uncertainties regarding its efficacy during and after
treatment. It was also reported in this meta-analysis
that adverse effects may be underreported due to the

risk of bias for the safety of dry needling therapy. It has
been reported that large-scale and long-term random-
ized controlled studies with more rigorous methodo-
logical data are needed [26]. In a recent study evaluat-
ing the effectiveness of electrical dry needling and
physical therapy in patients having chronic low back
pain, a significant difference was found in both patient
groups [27].

Exercise therapy, which is another treatment
method, is a series of special movements applied to im-
prove or rehabilitate the body [28]. A meta-analysis of
249 controlled randomized trials reported moderate
evidence that exercise is effective in pain and function-
ality in patients having low back pain compared with no
treatment or placebo treatments [22]. Another meta-
analysis examining the effects of conservative treat-
ments on low back pain reported high-level evidence
for the effectiveness of exercise therapy and stated that
exercise programs implemented after low back pain
treatment reduced work loss, disability, risk of recur-
rence of low back pain, and severity of low back pain
[29]. Due to differences in the duration, symptoms,
causes and origins of low back pain, different results
about exercise efficacy emerge in randomized con-
trolled studies. There are opinions that exercise treat-
ments planned by dividing into subgroups are more ef-
fective in patients with low back pain [23]. In our study,
the McKenzie method, which is a more specific exercise
program, was applied [19,20] According to the results
of a study examining the efficacy of McKenzie exercises
and manual therapy in patients suffering from chronic
low back pain, a significant difference was found in pa-
tients who underwent the McKenzi method. In addition,
in a meta-analysis of 5578 patients and 89 studies in
which exercise types were analyzed in patients suffer-
ing from chronic low back pain, low-level evidence was
reported that the Mc-Kenzie method was more effec-
tive than other types of exercise on pain [29]. The most
important limitation of this valuable randomized acces-
sor blinded study comparing dry needling with a spe-
cific exercise therapy without dry needling in patients
having chronic low back pain is the absence of an un-
treated control group. Another limitation is the lack of
long-term evaluation. However, most studies in the lit-
erature evaluated short-term (three-month) results. It
is undeniable that studies with a longer duration and
large population should be added to evaluate the effi-
cacy of treatment.

6. Conclusions

According to the results of this study, dry needling
treatment added to exercise therapy in chronic NLBP
patients, is effective on activity and rest pain severity in
the short term results. However, no additive efficacy of
dry needling treatment was found on the number of
trigger points, disability, and depression.
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