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Objective. This study is aimed at exploring the clinical effect of mechanical traction on lumbar disc herniation (LDH).
Methods. Related literatures were retrieved from PubMed, Medline, Embase, CENTRAL, and CNKI databases. Inclusion of
literature topic was comparison of mechanical traction and conventional physical therapy for lumbar disc herniation. Jadad
scale was used to evaluate the quality of the included RCT studies. The Chi-square test was used for the heterogeneity
test, and a random effect model was used with heterogeneity. Subgroup analysis and sensitivity analysis were used to
explore the causes of heterogeneity. If there was no heterogeneity, the fixed effect model was used, and funnel plots were
used to test publication bias. Results. Visual analog scale (VAS) in the mechanical traction group was lower than that in
the conventional physical therapy group (MD= −1:39 (95% CI (-1.81, -0.98)), Z = 6:56, and P < 0:00001). There was no
heterogeneity among studies (Chi2 = 6:62, P = 0:25, and I2 = 24%) and no publication bias. Oswestry disability index (ODI)
in the mechanical traction group was lower than that in the conventional physical therapy group (MD= −6:34 (95% CI
(-10.28, -2.39)), Z = 3:15, and P = 0:002). There was no heterogeneity between studies (Chi2 = 6:27, P = 0:18, and I2 = 36%)
and no publication bias. There was no significant difference in Schober test scores between the mechanical traction group
and the conventional physical therapy group (MD= −0:40 (95% CI (-1.07, 0.28)), Z = 1:16, and P = 0:25). There was no
heterogeneity among studies (Chi2 = 1:61, P = 0:66, and I2 = 0%) and no publication bias. Conclusion. Mechanical traction
can effectively relieve lumbar and leg pain and improve ODI in patients with lumbar disc herniation but has no
significant effect on spinal motion. The therapeutic effect of mechanical traction was significantly better than that of
conventional physical therapy. Lumbar traction can be used in conjunction with other traditional physical therapy.

1. Introduction

Lumbar disc herniation (LDH), as the most common cause
of low back and leg pain [1], was diagnosed in 60% to 80%
of people at different ages [2]. The LDH is common in peo-
ple aged 25 to 55 spending large percent of times sitting or
standing with heavy workload. Current clinical treatment
of LDH includes surgical treatment and nonsurgical treat-
ment [3, 4]. Although the effect of surgical treatment is good,
it faces the risk of nerve injury and adjacent vertebral bodies
and recurrence [5]. Most patients with LDH are most likely
treated conservatively [3, 6, 7]. Conservative treatment takes

physical therapy as the primary treatment method, including
hot compress, acupuncture, massage, bed rest, electrother-
apy, and traction [8–10].

Lumbar traction has been widely used in the clinic; how-
ever, its clinical effect has been controversial. Lumbar trac-
tion is limited in eliminating the physical and mechanical
compression of nerve roots in a short time [11] and will
increase the risk of lumbar injury [12]. The known side effect
of lumbar tract is pain [13]. In addition, lumbar traction
does not improve spinal mobility. Some studies have
reported that lumbar traction reduces the compression force
on the intervertebral disc, reduces nerve root compression
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by expanding the intervertebral foramen, and helps the
intervertebral disc return to its original position in the spi-
nal ligament by generating tension [14]. Previous meta-
analyses have confirmed that mechanical traction in the
supine position can relieve short-term pain in patients with
radiculopathy. Radical lesions include lumbar disc degener-
ation or hernia, degenerative arthritis, lumbar spinal steno-
sis, space-occupying lesions, and inflammatory lesions,
which are distinguished from lumbar disc herniation. Previ-
ous meta-analyses have pointed out that mechanical trac-
tion and other noninvasive treatments could only improve
symptoms in the short term [2]. However, there was hetero-
geneity among the literatures included in the analysis, espe-
cially regarding long-term treatment effects, the source of
heterogeneity was not elucidated, and the confidence of the
results was low. The study was limited to the effects of
mechanical traction on lumbar pain and function and did
not identify changes in ODI and Schober’s test. That being
said, it is necessary to further conduct a meta-analysis to
explore the clinical effect of mechanical traction on patients
with LDH. This analysis contributed significantly in under-
standing the basis for clinical diagnosis and provided novel
insights on the relationship between mechanical traction
and LDH.

2. Materials and Methods

2.1. Literature Download. Literature search was conducted in
PubMed, Medline, Embase, CENTRAL, and CNKI data-
bases. The main search terms were low back and leg pain
or lumbar disc or lumbar disc herniation and traction or
mechanical traction or physiotherapy or decompression.
There were no restrictions on the language and publication
time of the literature. The cut-off timeline for the literature
search was set at April 23, 2022.

2.2. Literature Screening. Inclusion criteria are as follows: (1)
the subjects were patients with lumbar disc herniation; (2)
the study design included an experimental group and con-
trol group; (3) the experimental group received traction
therapy combined with routine physical therapy, and the
control group received routine physical therapy without
traction; (4) provide efficacy evaluation before and after
treatment, including visual analog scale (VAS), Oswestry
disability index (ODI), and Schober test; and (5) randomized
controlled study.

Exclusion criteria are as follows: (1) repeated reports; (2)
the baseline data of the experimental group and the control
group were unbalanced, with a statistical difference; (3) the
experimental group or control group tried to apply interven-
tion measures other than physical therapy; (4) the literature
data is missing and cannot be supplemented by contacting
the literature author.

2.3. Data Extraction. Two researchers jointly extracted the
author, title, publication time, the number of researchers,
efficacy evaluation results before and after treatment, etc.
For the data that cannot be obtained in the literatures,
researchers were responsible reaching out to the author for

personal retrieval. If two researchers disagree on the data,
an agreement was reached through discussion.

2.4. Literature Quality Evaluation. In this paper, two
researchers used the Jadad scale, including the generation
method of random sequence, the method of randomized
hiding, the use of the blind method, and withdrawal rules,
to evaluate the quality of the included studies. On the Jadad
scale, 1 to 3 points are low quality, and 4 to 7 points are high
quality.

2.5. Heterogeneity Test and Publication Bias Test. The Chi-
square test was used for the heterogeneity test. When I2

corrected by degrees of freedom was more than 50% or
P < 0:1, it was considered that there was heterogeneity
among published literatures, and a random effect model
was used. Subgroup analysis and sensitivity analysis were
used to explore the causes of heterogeneity. When the I2

corrected by degrees of freedom is ≤50% and P ≥ 0:1, it
was considered that there was no heterogeneity among
the published literatures, and the fixed effect model was
used. A funnel plot was used for the publication bias test.

2.6. Statistical Method. This study used Cochrane software
RevMan5.3 to statistically analyze data. The variables
included in this study are continuous variables. Mean differ-
ence (MD) and 95% confidence interval (CI) were used to
describe the combined effect statistically. MD and 95% CI
were calculated using the inverse variance statistical method.
Bilateral P < 0:05 indicated statistically significant.

3. Results

3.1. Characteristics of Included Literature. A total of 1436
literatures were retrieved as described above. Screening
through all literatures with defined criteria, there were
1430 literatures excluded and a total of 6 literatures
included in this meta-analysis [15–20]. The working flow
for screening is summarized in Figure 1. Further, the basic
information of each literature and the in-detailed Jadad
score are included in Table 1.

3.2. Comparison of VAS between Mechanical Traction and
Conventional Physical Therapy. A total of 6 literatures
involved the comparison of VAS of low back and leg pain
after mechanical traction and conventional physical ther-
apy. There were 239 patients in total with lumbar disc
herniation, among whom, 123 cases in the mechanical
traction group and 116 cases in conventional physical
therapy. Heterogeneity test showed that there was no het-
erogeneity among the studies (Chi2 = 6:62, P = 0:25, and
I2 = 24%). The combined analysis suggested that the VAS
of patients in the mechanical traction group was lower
than that in a routine physical therapy group with MD
= −1:39 (95% CI (-1.81, -0.98)), and the difference was
statistically significant (Z = 6:56, P < 0:00001). On top of
that, as shown in the funnel diagram (Figure 2), scattered
points were distributed in the confidence interval and
were generally symmetrical. No publication bias was indi-
cated in the study as shown in Figure 3.
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3.3. Comparison of ODI between Mechanical Traction and
Conventional Physical Therapy. Through screening, we iden-
tified 5 literatures which introduced a comparison of ODI

after mechanical traction ad conventional physical therapy.
Within the 5 literatures, there were total of 222 patients with
lumbar disc herniation with 115 cases in the mechanical
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Figure 1: Document screening flow chart.

Table 1: Literature characteristics and Jadad score were included.

Author Year Study type Study group Control group
Frequency
(times/week)

Traction Jadad

Bilgilisoy et al. [15] 2018 RCT
n = 39

Age: 45:1 ± 11:2
n = 40

Age: 45:1 ± 11:2 Not mentioned 50%BW 4

Demirel et al. [18] 2017 RCT
n = 10

Age: 50:1 ± 11:8
n = 10

Age: 41:3 ± 12:8 Not mentioned 50%BW+5 pounds 5

Isner-Horobeti et al. [19] 2016 RCT
n = 8

Age: 33 ± 11
n = 9

Age: 33 ± 8 5 50%BW 4

Moustafa and Diab [16] 2013 RCT
n = 30

Age: 43:2 ± 2:4
n = 28

Age: 43:2 ± 1:7 3 Not mentioned 5

Ozturk et al. [20] 2006 RCT
n = 24 (14 men, 10 women)

Age: 40:2 ± 11:4
n = 22 (8 men,
14 women)

Age: 52:7 ± 8:8
5 50%BW 5

Prasad et al. [17] 2012 RCT
n = 12

Age: 36:55 ± 5:13
n = 7

Age: 34:46 ± 5:71 3 Not mentioned 5

RCT: randomized controlled trial.
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traction group and 107 cases in conventional physical ther-
apy. The heterogeneity test showed that there was no hetero-
geneity among the studies (Chi2 = 6:27, P = 0:18, and I2 =
36%). Further analysis showed that the ODI of patients in
the mechanical traction group was lower than that in a
routine physical therapy group (MD= −6:34 95%, CI
(-10.28, -2.39)), and the difference was statistically significant
(Z = 3:15, P = 0:002). The funnel chart showed a roughly
symmetrical distribution of the scatter points within the con-
fidence interval (Figure 4). No publication bias was observed
while conducting analysis (Figure 5).

3.4. Comparison between Mechanical Traction and
Conventional Physical Therapy Schober Test. During the
investigation of Schober test after mechanical traction and
conventional physical therapy, there were 200 patients with
lumbar disc herniation with 101 cases in the mechanical
traction group and 99 cases in conventional physical ther-
apy investigated in 5 screen literatures. The heterogeneity
test showed no heterogeneity among the studies (Chi2 =
1:61, P = 0:66, and I2 = 0%). The combined analysis results
showed that the Schober test score of patients in the mechan-
ical traction group was lower than that in the conventional
physical therapy group, MD= −0:40 (95% CI (-1.07, 0.28)),

and the difference was not statistically significant (Z = 1:16,
P = 0:25). Similar to other test, in Figure 6, the funnel chart
showed that the scattered points were distributed semisym-
metrical within the confidence interval. The publication bias
screening showed no significant stand-out bias (Figure 7).

4. Discussion

The clinical efficacy of lumbar traction has been controver-
sial, including in terms of long-term and short-term efficacy.
We confirmed the short-term efficacy of limited lumbar
traction through a meta-analysis. As published previously,
mechanical traction could alleviate low back pain, reduce
ODI, and improve symptoms in patients with lumbar disc
herniation. Through our analysis, lumbar traction takes
effects in two major ways. First of all, the vertebral bodies
are separated through traction, which contributed to reduce
the compressive force and further reduce the compression
on the nerve root. The other way is to strengthen the role
of the spinal ligaments and help the intervertebral disc reset.
It has also been noted that lumbar traction is thought to alter
disc size [2]. However, there is no evidence supporting such
conclusion, and no theoretical basis was proposed.
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Figure 2: Forest diagram of VAS comparison between mechanical traction and conventional physical therapy groups.
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We reviewed the literature included in the analysis. Bilgi-
lisoy et al. [15] compared the effects of supine traction, prone
traction, and conventional physical therapy on ODI, pain,
and activity in patients with a lumbar disc. They suggested
that mechanical traction can improve ODI and reduce pain,
but it has no significant effect on activity. The study [15] also
pointed out that mechanical traction in a prone position was
better than in a supine position. In other studies, such as
Demirel et al. [18] compared the efficacy of traction decom-
pression with conventional physical therapy. From which,
both treatments could reduce the pain symptoms of patients

with lumbar disc herniation and promote the functional
recovery of patients. This study [18] suggested traction
decompression as an auxiliary physical therapy method for
lumbar disc herniation. Isner-Horobeti et al. [19] further
compared the efficacy of high-intensity and low-intensity
lumbar traction in treating acute sciatica secondary to inter-
vertebral disc herniation. Both high-intensity and low-
intensity traction could reduce nerve root pain and improve
patients’ dysfunction and psychological state. The curative
effect of high-intensity traction was better than that of low-
intensity traction. The impact of mechanical traction had
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Figure 4: Forest diagram of ODI comparison between mechanical traction and conventional physical therapy.
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Figure 6: Forest diagram of comparison between mechanical traction and conventional physical therapy Schober test.
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nothing to do with the initial amount of drug treatment,
and the treatment effect could be maintained for at least
2 weeks. Moustafa and Diab [16] studied the effect of
mechanical traction and physical therapy on unilateral
lumbosacral radiculopathy caused by L5-S1 disc hernia-
tion. After 10 weeks of treatment, the traction group was
better than the control group in ODI, low back and leg
pain, modified Schober test, and intervertebral movement.
At 6 months of follow-up, the difference between the trac-
tion group and the control group in the above variables
was still statistically significant. However, the modified Scho-
ber test results of Moustafa and Diab [16] were inconsistent
with our meta-analysis results. Other studies have also sug-
gested that lumbar traction cannot improve spinal mobility
[21, 22], which might be related to the strict restriction of
the research object, meaning the inclusion of only patients
with lumbar lordosis angle less than 39° might lead to more
significant results. They also suggested a long-term effect
was observed in 6-month follow-ups, which is controversial
to other previous studies indicating that the curative effect
of lumbar traction could only be reflected in the short term
[2]. Ozturk et al. [20] studied the effect of continuous lumbar
traction on the clinical and imaging manifestations of
patients with lumbar disc herniation. The traction group
was treated with physical therapy combined with continuous
lumbar traction while the control group only received physi-
cal therapy. During Ozturk et al.’s study, patients with higher
protrusion responded better to traction. Lumbar traction can
not only effectively improve the clinical manifestations of
patients with lumbar disc herniation but also reduce the
degree of lumbar disc herniation. Prasad et al. [17] also con-
cluded that intermittent traction combined with physical
therapy could improve the clinical symptoms and function
of lumbar disc herniation and improve the life treatment of
patients. Intermittent traction could significantly reduce the
need for surgery.

With all the strict analysis in this study, there are some
limitations. The literature sizes and case sizes were limited
by the strict criteria applied. In addition, sham traction
controls and blank controls were included in the included
studies, which may have had some impact on the results.

Larger randomized controlled trials are still needed to con-
firm the therapeutic effect of mechanical traction on lum-
bar disc herniation.

Mechanical traction is a way of physical therapy which
can effectively reduce the low back and leg pain and improve
ODI in patients with lumbar disc herniation. Still, it has no
significant effect on the spine’s range of motion. The thera-
peutic effect of mechanical traction is significantly better
than that of conventional physical therapy. Lumbar traction
can be combined with other conventional physical therapy.

Data Availability

The data used to support the findings of this study are
included within the article.

Conflicts of Interest

The authors have no conflicts of interest to declare.

Authors’ Contributions

Wenxian Wang and Feibing Long contributed equally to this
work.

Acknowledgments

This project was supported by Hainan Province Clinical
Medical Center.

References

[1] L. G. Ruschel, G. J. Agnoletto, A. Aragao, J. S. Duarte, M. F. de
Oliveira, and A. R. Teles, “Lumbar disc herniation with contra-
lateral radiculopathy: a systematic review on pathophysiology
and surgical strategies,” Neurosurgical Review, vol. 44, no. 2,
pp. 1071–1081, 2021.

[2] Y. H. Cheng, C. Y. Hsu, and Y. N. Lin, “The effect of mechan-
ical traction on low back pain in patients with herniated inter-
vertebral disks: a systemic review and meta-analysis,” Clinical
Rehabilitation, vol. 34, no. 1, pp. 13–22, 2020.

[3] P. S. Gadjradj, N. Smeele, M. de Jong et al., “Patient prefer-
ences for treatment of lumbar disc herniation: a discrete choice
experiment,” Journal of Neurosurgery. Spine, vol. 1, pp. 1–9,
2021.

[4] C. H. Kim, Y. Choi, C. K. Chung et al., “Nonsurgical treatment
outcomes for surgical candidates with lumbar disc herniation:
a comprehensive cohort study,” Scientific Reports, vol. 11,
no. 1, p. 3931, 2021.

[5] E. Hadzic, B. Splavski, and G. Lakicevic, “Comparison of early
and delayed lumbar disc herniation surgery and the treatment
outcome,”Med Glas (Zenica), vol. 18, no. 2, pp. 456–462, 2021.

[6] P. D. Delgado-Lopez, A. Rodriguez-Salazar, J. Martin-Alonso,
and V. Martín-Velasco, “Lumbar disc herniation: natural his-
tory, role of physical examination, timing of surgery, treatment
options and conflicts of interests,” Neurocirugía (Asturias,
Spain), vol. 28, no. 3, pp. 124–134, 2017.

[7] M. Karademir, O. Eser, and E. Karavelioglu, “Adolescent lum-
bar disc herniation: impact, diagnosis, and treatment,” Journal
of Back and Musculoskeletal Rehabilitation, vol. 30, no. 2,
pp. 347–352, 2017.

0 SE(MD)

–10 –5 0 5 10
MD

0.5

1

1.5

2

Figure 7: Funnel diagram of comparison between mechanical
traction and conventional physical therapy Schober test. MD
means mean difference; SE stands for standard error.

6 Computational and Mathematical Methods in Medicine



[8] T. Lu, J. Zhang, Y. Lv, and Y. Wu, “The effect of warm needle
moxibustion on lumbar disc herniation,” American Journal of
Translational Research, vol. 13, no. 5, pp. 5059–5065, 2021.

[9] K. W. Rickers, P. H. Pedersen, T. Tvedebrink, and S. P. Eisk-
jær, “Comparison of interventions for lumbar disc herniation:
a systematic review with network meta-analysis,” The Spine
Journal, vol. 21, no. 10, pp. 1750–1762, 2021.

[10] A. J. Hahne, J. J. Ford, and J. M. McMeeken, “Conservative
management of lumbar disc herniation with associated radicu-
lopathy: a systematic review,” Spine (Phila Pa 1976), vol. 35,
no. 11, pp. E488–E504, 2010.

[11] Z. Z. Liu, H. Q. Wen, Y. Q. Zhu et al., “Short-term effect of
lumbar traction on intervertebral discs in patients with low
back pain: correlation between the T2 value and ODI/VAS
score,” Cartilage, vol. 13, supplement 1, pp. 414S–423S, 2021.

[12] A. Kumari, N. Quddus, P. R. Meena, A. H. Alghadir, and
M. Khan, “Effects of one-fifth, one-third, and one-half of the
bodyweight lumbar traction on the straight leg raise test and
pain in prolapsed intervertebral disc patients: a randomized
controlled trial,” BioMed Research International, vol. 2021,
2021.

[13] R. R. Khan, S. Riaz, S. Rashid, andM. Sulman, “Effectiveness of
mechanical traction in supine versus prone lying position for
lumbosacral radiculopathy,” Pakistan Journal of Medical Sci-
ences, vol. 37, no. 5, pp. 1451–1455, 2021.

[14] C. Vanti, L. Turone, A. Panizzolo, A. A. Guccione, L. Bertozzi,
and P. Pillastrini, “Vertical traction for lumbar radiculopathy:
a systematic review,” Archives Of Physiotherapy, vol. 11, no. 1,
p. 7, 2021.

[15] F. M. Bilgilisoy, Z. Kilic, A. Uckun, T. Çakir, S. K. Dogan, and
N. F. Toraman, “Mechanical traction for lumbar radicular
pain: supine or prone? A randomized controlled trial,” Amer-
ican Journal of Physical Medicine & Rehabilitation, vol. 97,
no. 6, pp. 433–439, 2018.

[16] I. M. Moustafa and A. A. Diab, “Extension traction treatment
for patients with discogenic lumbosacral radiculopathy: a ran-
domized controlled trial,” Clinical Rehabilitation, vol. 27,
no. 1, pp. 51–62, 2013.

[17] K. S. Prasad, B. A. Gregson, G. Hargreaves, T. Byrnes,
P. Winburn, and A. D. Mendelow, “Inversion therapy in
patients with pure single level lumbar discogenic disease: a
pilot randomized trial,” Disability and Rehabilitation, vol. 34,
no. 17, pp. 1473–1480, 2012.

[18] A. Demirel, M. Yorubulut, and N. Ergun, “Regression of lum-
bar disc herniation by physiotherapy. Does non-surgical spinal
decompression therapy make a difference? Double-blind ran-
domized controlled trial,” Journal of Back and Musculoskeletal
Rehabilitation, vol. 30, no. 5, pp. 1015–1022, 2017.

[19] M. E. Isner-Horobeti, S. P. Dufour, M. Schaeffer et al., “High-
force versus low-force lumbar traction in acute lumbar sciatica
due to disc herniation: a preliminary randomized trial,” Jour-
nal of Manipulative and Physiological Therapeutics, vol. 39,
no. 9, pp. 645–654, 2016.

[20] B. Ozturk, O. H. Gunduz, K. Ozoran, and S. Bostanoglu,
“Effect of continuous lumbar traction on the size of herniated
disc material in lumbar disc herniation,” Rheumatology Inter-
national, vol. 26, no. 7, pp. 622–626, 2006.

[21] F. Asiri, J. S. Tedla, M. D. Alshahrani, I. Ahmed, R. Reddy, and
K. Gular, “Effects of patient-specific three-dimensional lumbar
traction on pain and functional disability in patients with lum-
bar intervertebral disc prolapse,” Nigerian Journal of Clinical
Practice, vol. 23, no. 4, pp. 498–502, 2020.

[22] S. Tadano, H. Tanabe, S. Arai, K. Fujino, T. Doi, and M. Akai,
“Lumbar mechanical traction: a biomechanical assessment of
change at the lumbar spine,” BMC Musculoskeletal Disorders,
vol. 20, no. 1, p. 155, 2019.

7Computational and Mathematical Methods in Medicine


	Clinical Efficacy of Mechanical Traction as Physical Therapy for Lumbar Disc Herniation: A Meta-Analysis
	1. Introduction
	2. Materials and Methods
	2.1. Literature Download
	2.2. Literature Screening
	2.3. Data Extraction
	2.4. Literature Quality Evaluation
	2.5. Heterogeneity Test and Publication Bias Test
	2.6. Statistical Method

	3. Results
	3.1. Characteristics of Included Literature
	3.2. Comparison of VAS between Mechanical Traction and Conventional Physical Therapy
	3.3. Comparison of ODI between Mechanical Traction and Conventional Physical Therapy
	3.4. Comparison between Mechanical Traction and Conventional Physical Therapy Schober Test

	4. Discussion
	Data Availability
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

