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ABSTRACT

Objective: This study aimed to conduct a systematic review and meta-analysis of randomized controlled trials (RCTs) on the comparative 
effects of different types or parameters of lumbar traction in low back pain (LBP).

Methods: CENTRAL, CINAHL, ISI Web of Science, PEDro, PubMed, and Scopus databases were searched from their inception to March 
31, 2021. We considered all RCTs comparing different types or parameters of lumbar traction on adults who complained of LBP with or 
without lumbar radiculopathy (LR). Any restriction regarding publication time or language was applied. Two reviewers independently 
selected the studies, performed the quality assessment, and extracted the results. Meta-analysis employed a random-effects model.

Results: Sixteen studies met the inclusion criteria for qualitative analysis, and five were pooled. Meta-analyses of results from five studies 
on LBP with LR showed no significant difference between diverse tractions modalities at short-term follow-up. Very low to low-quality 
evidence supports these results. High-force and low-force traction demonstrated clinically significant improvements in pain.

Conclusion: The literature suggests the short-term effectiveness of traction on pain in LBP with LR, regardless of the type or the dosage 
employed. Different effects of traction other the mechanical ones can be hypothesized. This systematic review may be relevant for clinical 
practice due to the similar effects of different traction types or dosages.

Level of Evidence: Level I, Therapeutic Study

Introduction

Several past systematic reviews suggested the ineffec-
tiveness of traction as a single treatment for low back 
pain (LBP) with or without lumbar radiculopathy (LR) 
when compared with other conservative treatments 
or physiotherapy.1-5 More recently, other systematic 
reviews drew opposite conclusions, showing posi-
tive effects of traction for lumbar disk herniation and 
LR.6-9

Systematic reviews may make competing interpre-
tations of the data due to many factors, including 
differences in the inclusion criteria for each of the 
pooled studies as well as the treatment parameters 
for each traction method used in the interventions 
of pooled studies. Moreover, some reviews included 
studies comparing subjects with control groups 
which received sham interventions based on a pre-
sumably ineffective traction force (e.g., less than 
25% body weight), treatments without traction, or 
even no treatment at all. Furthermore, the variabil-
ity in many of the forms in which traction may be 
implemented further frustrates drawing clear con-
clusions about the value of traction. This treatment 
may be also “patient-tailored”: it can be exerted 
using the clinician’s force (manual traction), motor-
ized tools (mechanical traction), the patient’s own 

ability to provide the traction force (auto-traction), 
the body weight (inverted or gravitational traction), 
and underwater suspension with the addition of 
weights (underwater traction).10 It can be delivered 
in continuous or intermittent ways; different forces 
and patient positioning can be adopted11; it may be 
accompanied by vibration, and also a combination 
of low-tension traction and shock wave therapy has 
been proposed to reshape the environment for disc 
regeneration and repair.12 Finally, the generally poor 
methodological quality of included studies must also 
be taken into account.5

The debate on the effectiveness of traction is not 
trivial as traction is frequently used as a non-pharma-
cologic conservative intervention for LBP and LR, jus-
tified clinically on its purported ability to reduce pain 
and disability, improve lumbar range of motion, and 
modulate neural mechanical sensitivity.10 We hypoth-
esized that the discrepancy between several evidence 
and clinical practice may persist because only trac-
tion performed with certain forces or in certain posi-
tions was considered an effective intervention in most 
systematic reviews.

The persistent debate on this treatment and the 
uncertainty about its clinical effects, particularly 
when compared to the so-called “sham” traction, 
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prompted us to do a systematic review with meta-analysis to inves-
tigate the comparative effectiveness of different types of traction or 
the same traction delivered with different parameters (patient posi-
tion or force delivered). Moreover, we investigated if the changes 
induced by different types/parameters of traction resulted in clini-
cally significant effects on pain in adults who complained of LBP 
with or without LR.

Materials and Methods

We followed the Cochrane Handbook for Systematic Reviews of 
Intervention as our methodological guidance.13 The Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
statement for the reporting was used.14 This systematic review 
protocol was registered in the PROSPERO database (code 
CRD42020180507).

Data sources and searches
Search strings were developed for the following databases: 
CENTRAL, CINAHL, ISI Web of Science, PEDro, PubMed, and 
Scopus. The following search terms were used in various combina-
tions and adapted for the search in all databases: “back”/“lumbar”; 
“scia tica”/“radiculopathy ”/“ra dicul ar syndrome”/“nerve root pain”/ 
“leg pain”/ low back pain”; “traction”/“physical therapy modali-
ties.” The search strings adopted for each database are reported in 
Appendix 1.

Databases were searched from inception until March 31, 2021. 
Moreover, reference lists of included articles, systematic reviews, 
and guidelines were manually searched together with other gray 
literature sources. If necessary, authors were contacted for missing 
information.

Two independent blinded authors (KS, CV) conducted the study 
selection. All results were first imported on EndNote V.X9 (Clarivate 
Analytics, Philadelphia, USA) to search for and delete duplicates, and 
then titles, abstracts, and full texts were screened one by one using 
Rayyan QRCI. Systematically, the 2 authors compared their results; 
in case of disagreement, a third author (PP) was consulted.

Studies selection
Types of studies
We included randomized controlled trials (RCTs) without any restric-
tion on publication date, status, or language. Studies reporting means 
and standard deviations of outcome measures at baseline and any 
follow-up were included; for studies in which standard deviations 
were not reported, P-value or mean of standard deviations of similar 
studies were used following the instructions of Cochrane Handbook 
for Systematic Reviews of Interventions version 6.0.15

Types of participants
We included studies on adults, aged ≥18 years, who complained of 
LBP with or without LR. We excluded trials involving patients with 
myelopathy, infection, fracture, dystonia, cancer, inflammation dis-
ease, osteoporosis, and fibromyalgia, or subjects with current preg-
nancy or early postpartum period.

Types of interventions and comparator(s)/control
We included RCTs in which different types of traction or the same 
type of traction delivered with different parameters were compared. 
Only trials with complete data regarding traction (patient position, 
traction type, force, frequency, etc.) were selected for inclusion in 
this study.

Types of outcome measures
We included RCTs that used at least one of the following primary 
outcomes: pain intensity, measured with a Visual Analog Scale or 
a Numerical Rating Scale (NRS), and physical functioning, mea-
sured with the Roland & Morris Disability Questionnaire or the 
Oswestry Disability Index. Secondary outcomes were quality of life 
(e.g., measured with SF-36); lumbar and leg mobility (e.g., measured 
with metric or angular devices); changes in neurological function 
(e.g., measured with neurodynamics tests); and psychological param-
eters (e.g., measured with Questionnaires on Fear-Avoidance Beliefs, 
Anxiety or Depression). Adverse effects were also collected, when 
reported.

Outcome measures must have been collected both at baseline and 
at another time point, e.g., short- (up to 3 months after baseline), 
mid- (between 3 and 6 months), or long-term (more than 6 months) 
follow-ups.

Data Extraction and quality assessment
Selection and coding
Two reviewers (KS, CV) independently conducted data extraction 
and collection using an Excel spreadsheet. To obtain missing data, 
we contacted the study authors.

Risk of bias assessment
Two authors (KS, LT) independently conducted the risk of bias 
assessment using the Cochrane Collaboration’s Risk of Bias (RoB 2.0) 
tool.13,16

Quality of evidence assessment
Two authors (AP, LT) independently conducted the overall qual-
ity of evidence assessment using the Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) approach.17

We rated the evidence across studies for specific clinical outcomes, 
by considering the 5 GRADE domains: i) study limitations from 
RoB assessment; ii) indirectness; iii) inconsistency; iv) imprecision, 
and v) publication bias. The quality of the evidence was adjusted 
by a level based on the performance of the studies against the 
5 domains.18

Data synthesis and analysis
Strategy for synthesis
We provided a descriptive synthesis of the findings from the 
included studies commenting on the difference between treatments 
and summarizing intervention effects for each study using mean dif-
ference. To calculate the effects of interventions, different analyses 
were made according to traction type, patient position, and force 

H I G H L I G H T S

• Traction is commonly used in patients who complained of low back pain, 
despite conflicting opinions on its effectiveness. This study aimed to inves-
tigate the comparative effectiveness of different types of traction or the 
same traction delivered with different parameters (patient position or force 
delivered).

• The results showed that no significant difference in clinical effectiveness 
appears between diverse tractions modalities, at short-term follow-up. High-
force and low-force traction both demonstrate clinically significant improve-
ments in pain.

• The literature suggests the short-term effectiveness of traction on pain in low 
back pain with or without lumbar radiculopathy, regardless of the type or 
dosage employed. These results highlight that the so-called “sham” traction is 
actually a clinically effective traction.
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delivered. When possible, meta-analyses of aggregate data were 
conducted using statistical analysis to generate a summary (pooled) 
estimate using effect estimates of individual studies. The data were 
synthesized using a meta-analytic method based on a random-effects 
model to calculate Hedge’s g in order to give a more conservative 
estimate of effect. Hedges g is an inferential measure that assesses 
the magnitude of differences between 2 groups incorporating a small 
sample bias correction.19

Analysis
For statistical analysis, the software ProMeta v.2.0 (Internovi 
by Scarpellini Daniele s.a.s., Cesena (FC), Italy; now owned by 
Idostatistics) was used. Standardized mean differences (SMDs) with 
95% CIs were calculated for continuous data. To interpret the effect 
size calculated with SMD, we used Cohen’s interpretations of d20 as 
a guide to identify small (0.20), medium (0.50), or large (0.80) effects. 
The calculation of effect size was based on the best possible data 
(e.g., final means/standard deviations/sample sizes of intervention 
and control groups). The studies for which these or other essential 
data were not reported or obtainable by contacting authors were 
excluded.

To evaluate heterogeneity, we addressed 2 questions: Is there sig-
nificant heterogeneity across studies? And how large is this hetero-
geneity? To answer these, the Q2 and I2 statistics were used. The 
first question was addressed by means of the Q statistic, with a 
significant Q value indicating significant heterogeneity of results 
among studies. The second question was addressed by computing 
the I2 index.21 The I2 estimates the proportion of observed variance 
that reflects real differences in effect sizes, with values of 25%, 
50%, and 75% that might be considered as low, moderate, and high, 
respectively.22 The potential publication bias was assessed using the 
Egger t-test.

These methods were applied both to between-groups and within-
groups analyses. The first one aimed to calculate the different effects 
of diverse traction types/parameters, whereas the second one aimed 
to calculate the cumulative differences between pre- and post-treat-
ment for each traction group. This second analysis attempted to 
explore if the minimum clinically important difference (MCID) was 
reached for the outcome pain. We adopted a within-group change of 
25 on a 0-100 NRS as a threshold for MCID on pain.7

Results

We identified 1326 records through database searching, and 36 
further studies were obtained through other sources. After dupli-
cate removal, 701 articles were screened; after reading titles and 
abstracts, 30 were assessed for reading full texts. By screening these 
studies, 14 full texts were excluded; 16 studies were selected for qual-
itative analysis, and 5 were selected for quantitative synthesis and 
meta-analysis (Figure 1). The complete list of excluded articles with 
reasons is presented in Appendix 2.

Studies were sub-grouped according to population (LBP without LR, 
LBP with/without LR, LBP with LR) and comparison (traction force, 
traction type, patient position) (Table 1). When possible, the study 
population was classified into acute (less than 6 weeks), sub-acute 
(6-12 weeks), and persistent (more than 12 weeks) categories.

Results at follow-ups were classified as short-, mid-, and long- (longer 
than 6 months) term. In this review, we analyzed results on pain and 

disability at short-term follow-ups (up to 3 months post-intervention), 
because long-term follow-up was reported in only 1 study.23

Of the 16 RCTs selected for qualitative analysis, 1 included patients 
who complained of LBP without LR and compared mechanical trac-
tion combined with additional vibration vs. mechanical traction 
alone;24 7 included patients who complained of LBP with or without 
LR; of those, 4 compared the same traction delivered with differ-
ent force amounts 23,25-27; 2 compared traction delivered in different 
positions,28,29 and 1 compared intermittent traction delivered with 
different hold and rest time combinations.30 Eight RCTs included 
patients who complained of LBP with LR; 4 compared different trac-
tion forces,31-34 1 same traction delivered in different positions,35 and 
3 different traction types.36-38 The information collected through the 
qualitative analysis is summarized in Table 1.

We pooled together studies on the same population subgroup, com-
paring different traction delivered in treatment and control groups, 
and analyzing the same outcomes through similar measures, at the 
same follow-up time. Of the 16 RCTs selected, 5 met the criteria for 
quantitative synthesis, the others being only considered for the quali-
tative analysis. The studies included in our meta-analysis were con-
ducted in France,31 Switzerland,33 Turkey,32,38 and South Korea36 and 
were published between 1988 and 2018.

Of these articles, 2 compared different types of tractions, and the 
meta-analysis considered the effects on pain and disability.36,38 The 
other 3 compared tractions with different force amounts;31-33 for all 
these 3 studies, we meta-analyzed data on pain, whereas for 2 out 
of 3 also on disability.31,32 Short-term results were considered for all 
included studies. Effect sizes and associated 95% CIs were calculated 
and reported for each outcome. Meta-analyses are also presented in 
forest plots depicting the effect size calculated for each study by the 
outcome as well as the overall effect size obtained for the outcome 
across studies at each time interval. They also indicate whether the 
effects obtained across studies favor the control or the intervention 
group (Figure 2).

Comparison between different tractions types/parameters
Mechanical traction delivered in different positions
Two RCTs compared traction delivered in prone vs. supine posi-
tion (Beyki et  al, 2007;28 Bilgilisoy-Filiz et  al, 201835), while 1 RCT 
compared different inversion angle: 0° vs. −30° vs. −60° (Kim et al, 
201329). Due to the heterogeneity of studies for population (Beyki 
et  al28 included LBP with or without LR, whereas Bilgilisoy-Filiz 
et al35 only patients with LR) or intervention, no meta-analysis was 
performed.

Mechanical traction delivered with different hold and rest time 
combinations
One RCT (Santhumayor et al, 201630) compared intermittent traction 
delivered with 20 seconds hold and 1 second rest vs. 40 seconds hold 
and 5 seconds rest vs. 60 seconds hold and 10 seconds rest vs. 80 
seconds hold and 20 seconds rest.

Mechanical traction combined with additional vibration versus 
mechanical traction alone
One trial (Tanabe et  al, 2021324) compared intermittent traction 
(repeated cycles for 30 seconds hold and 5 seconds rest, for a total 
of 10 minutes) added to 10 minutes of vibration vs. intermittent trac-
tion alone.
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Mechanical traction versus spinal decompression
Three RCTs compared mechanical traction (delivered by motor-
ized devices performing general traction), to other traction modali-
ties: spinal decompression, inducing segmental traction (Choi et al, 
2015;36 Koçak et al, 201838), and inversion spinal traction (Güvenol 
et  al, 200037). Given the similarity between mechanical traction 
and spinal decompression, we pooled together 2 studies (Choi et al, 
2015;36 Koçak et al, 201838), including 78 participants with a mean 
age of 43 years, who complained of persistent LBP with LR.

Patients were treated in supine position, during a period of 4 to 6 
weeks for 12 to 20 sessions lasting 20 to 30 minutes. Short-term fol-
low-up was made at the end of treatments for both studies. No partici-
pant was lost to follow-up.

Outcome: pain. The mean difference was −0.31, CI ranging from 
−7.60 to 6.99. The overall effect (Z) was 0.08, with non-significant 
P-value = .93.

Outcome: disability. The mean difference was 1.42, CI ranging from 
−4.59 to 7.42. The overall effect (Z) was 0.46, with non-significant 
P-value = .64.

High-force versus low-force traction
Eight RCTs made a comparison between the same traction deliv-
ered with different traction forces. Six studies compared the effects 
of traction force equal to 30% to 50% of bw for the experimental 
groups and 10% to 25% bw for the control group (Beurskens et al, 
1995;27 Beurskens et  al, 1997;23 Isner-Horobeti et  al, 2016;31 Murat 
et al, 2018;32 Reust et al, 198833; van der Heijden et al, 199125); 1 RCT 
compared 50% bw + 4.45 kg to 4.45 kg traction force (Schimmel et al, 
200926), and 1 article compared 1/3 bw to 7 kg traction force (Weber, 
197334).

Three RCTs (Isner-Horobeti et  al, 2016;31 Murat et al, 2018;32 Reust 
et al, 198833) were pooled together on 118 participants with a mean 
age of 41 years who complained of LBP with LR. Participants received 
traction in supine position, with intermittent32 or continuous31-33 
modality. Treatment lasted 10 to 20 minutes for 10 to 12 sessions 
within 2 weeks. The outcomes were measured only at post-treatment. 
Participants were divided into 2 groups (effective and sham traction), 
the first one receiving mechanical traction with force >30% bw, and 
the other one receiving the same traction with force <20% bw. The 
25% bw was taken as a threshold value. Eight participants were lost 
to follow-up; all of them took part in Murat et al’s32 study.

Figure 1. Flow chart of included studies.
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Outcome: pain. The mean difference was −2.84, CI ranging from 
−10.12 to 4.44. The overall effect (Z) was 0.77, with non-significant 
P-value = .44.

Outcome: disability. The mean difference was −0.07, CI ranging 
from −0.54 to 0.40. Test overall effect (Z) was 0.30, with non-signifi-
cant P-value = .77.

No meta-analysis reached statistical significance: no difference 
emerged in the considered outcomes between different traction 
delivering. More specifically, no difference was observed between 
mechanical traction and decompression, or high-force vs. low-force 
traction.

Clinical significance of effects
The within-groups analyses, aiming to explore the clinical signifi-
cance of traction for pain, were performed on the studies which 
compared different traction forces. Both effective (−30.25) and sham 
(−32.26) traction groups reached the MCID at post-treatment com-
pared to pre-treatment for pain (see Figure 3).

Adverse events
Side effects related to traction among the meta-analyzed studies were 
only found in 1 study (Murat et al, 201832), reporting that 3 partici-
pants out of 61 had severe pain at the end of treatment and 1 showed 
neurological deficiency at follow-up; all these 4 patients took part in 
the experimental group (high-force traction).

Risk of bias and quality assessment
The Cochrane Collaboration’s Risk of Bias (RoB 2.0) tool was applied 
to all studies included in the qualitative analysis. The follow-up study 
published by Beurskens et al23 was considered together with the origi-
nal study of the same author.27 The risk of bias analysis showed that 
only 5 studies have a low risk of bias, whereas 6 have some concerns 
and 4 have a high risk of bias (see Figure 4).

The results on quality assessment according to GRADE criteria were 
applied to the 5 meta-analyzed studies and showed that low quality 
of evidence supports the results concerning the comparison between 
different traction forces and very low quality of evidence supports 
the results concerning the comparison between different traction 
types. A complete description of quality of evidence for each com-
parison and each outcome is shown in Table 2.

Discussion

This review aimed to investigate the comparative effectiveness of 
different traction modalities on pain and disability, in adults who 
complained of LBP with or without LR. This systematic review sub-
grouped RCTs according to Population, Intervention, Comparator/
control, and Outcome model. Although several different types of 
traction are investigated in the literature, only few studies compared 
different traction devices or modalities with each other. Out of the 
16 included RCTs, due to the lack of homogeneity in participants’ 
selection and traction parameters, only 5 studies on the population 

Figure 2. Results of meta-analyses (between-groups comparisons).
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Figure 3. Results of meta-analyses (within-groups comparisons).

Figure 4. Risk of bias assessment. Y. Yes, N: No, PN: Probably No, PY: Probably Yes, NA: Not applicable, NI: No information.
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who complained of LBP with LR could be pooled together.31-33,35-37 
Our meta-analysis considered only the short-term effects on pain and 
disability in patients with LBP and LR, comparing different traction 
devices or the same traction delivered with different parameters.

No significant difference appeared by comparing the same type of 
traction delivered with different forces. Regarding the hypothesized 
superiority and selectivity of spinal decompression compared to 
common mechanical traction, our meta-analysis did not show higher 
results using this modality vs. mechanical traction, on pain and 
disability.

Only single studies showed some differences between different trac-
tion positions (better results in prone vs. supine position28,35 and 
better results with −60° inversion traction angle29), between differ-
ent hold and rest time (better results with 60-80 seconds hold and 
10-20 seconds rest30), or between intermittent traction with vibra-
tion vs. intermittent traction only (better results with the addition 
of vibration24).

Several mechanisms have been proposed to explain the effects of 
traction (e.g., elongation of soft tissues around the facet joints, cor-
rection of displaced intervertebral discs and facet joints, separation 
of facet joints, expansion of intervertebral foramina, reduction of 
intervertebral discs pressure, reduction of disc protrusions, elonga-
tion of anterior and posterior longitudinal ligaments, relaxation of 
muscle spasm, improvement of blood circulation, and psychological 
effects).10

According to the biomechanical model, separation of vertebral bod-
ies, distraction of lumbar joints, and widening of intervertebral 
foramina have been shown as a result of lumbar traction.5 Also a 
reduction of intradiscal pressure and an increased level of oxygen, 
nutrients and water content, with higher intervertebral disc height, 
particularly in the posterior regions of lower lumbar discs, have been 
demonstrated.12,39

Concerning the amount of traction force, according to Judovich 
et al.41,42 a force of at least 26% of the patient’s bw should be used 
to obtain a separation between vertebrae and traction of less than 
25% of patient’s bw should be considered as a “sham” traction. 
However, our between-groups meta-analyses yielded similar results 
regardless of the different traction forces. The equivalence of results 
between high-force and low-force traction may confirm the hypoth-
esis that the effects of traction may not be only mechanical but also 
neurophysiological.

A reduction of muscle spasm, together with inhibition of nociceptive 
impulses and increasing mobility, have been hypothesized. However, 

no significant differences emerged after traction in studies on spinal 
muscles tone,42 and short-term effects of traction on morphology and 
mechanical properties of lumbar muscles (thickness and stiffness) 
appear conflicting.43,44

According to the same mechanisms hypothesized for manual thera-
pies,45 other effects may be suggested. Stimulation of mechanorecep-
tors, provoking a decrease of sensitivity within the muscle spindles 
and the increase or the pressure pain threshold, as well as pain mod-
ulation and inhibition of ectopic impulse generators, may be taken 
into consideration as possible traction-induced effects.46 This hypoth-
esis could be confirmed by the better results obtained by combining 
distraction force with additional vibration, probably due to a stron-
ger stimulation of the somatosensory system.47 These effects seemed 
not in direct relation to the force exerted, being also low-threshold 
stimuli clinically effective.48

Given the equivalence in results between different tractions, it could 
be concluded that lumbar traction is ineffective, in line with some 
systematic reviews.1-5 However, taking into consideration pre- and 
post-treatment within-groups analysis, this assumption may be dis-
puted. In fact, our review showed clinically significant effects on 
pain, regardless of different traction forces. The lack of a control 
group which did not receive traction must be considered as a limita-
tion; however, from a clinical point of view, these results are in line 
with the more recent reviews on lumbar traction.6-9

Adverse events were reported in only 1 study32 and were related to 
high-force traction. The results of this systematic review provide 
physical therapists with some suggestions for avoiding such epi-
sodes, by delivering low-force traction, well tolerated by patients and 
not related to worsening symptoms in any study.

The major strengths of our study are the extensive search, reducing 
the publication bias, and the selection, risk of bias, and qualitative 
assessment independently done by 2 authors.

Limitations
The small number of studies included in quantitative synthesis is the 
most important limitation of this review. Including only RCTs may 
have influenced the potential publication bias and we do not exclude 
that negative studies were not published. Because of the relatively 
scarce studies retrieved within the different subgroups, it was not 
possible to conduct a sensitivity analysis.

No study included in quantitative synthesis declared a registered 
protocol, including the statistical analysis intention, and thus, it 
was difficult assessing reporting bias. Very often, no information 
was reported about dropouts, and even if they are reported, the data 

Table 2. Results of GRADE assessment

Traction vs. traction

Quality Summary of findings

Outcome (no. of studies) RoB Inconsistency Indirectness Imprecision No. of participants Effect size (SMD) with CI GRADE

Effective traction vs. “sham” traction

Pain31,32,33 Serious Not serious Not serious Serious (60 + 17 + 61) = 138 −2.84 (−10.12, 4.44) Low

Disability31,32 Serious Not serious Not serious Serious (17 + 61) = 78 −0.07 (−0.54, 0.40) Low

Mechanical traction vs. spinal decompression

Pain36,38 Serious Serious Not serious Serious 39 1.42 (−4.59, 7.42) Very low

Disability36,38 Serious Serious Not serious Serious 39 −0.31 (−7.60, 6.99) Very low
SMD, standardized mean difference.
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related to the participants who have not completed the study were 
not specified. Several studies were excluded due to incomplete data 
on the outcomes, mostly when only percentages of improvement or 
worsening were reported, instead of pre- and post-treatment means 
and standard deviations. All the authors of these studies were con-
tacted to obtain complete data, but only in 2 cases, an exhaustive 
answer was obtained. In other cases, we were not able to retrieve full 
texts or complete data, forcing the exclusion of some studies.

Concerning internal validity, several articles did not report the ran-
domization method, preventing the authors from evaluating whether 
this was appropriate or not. The lack of double blind was a common 
finding in the RCTs analyzed: the physical therapist delivering the 
treatment was always informed about the patient’s allocation, or 
there was no clear statement about the clinician’s blindness. In 7 out 
of 16 articles, the patient was blind to the assignment; in the other 
cases, information about the blinding was not reported or impos-
sible, due to the study design, when different devices or positions 
were used. Only 5 studies have a low risk of bias, and this may have 
reduced the strength of our results.

Concerning GRADE assessment, only very low- to low-quality evi-
dence supports our results.

Further research is highly likely to have an important impact on 
the estimate of effect. We suggest improving the quality of future 
RCTs in this field to reduce biases in future systematic reviews, 
especially by more rigorous selection and definition of participants 
and treatments. As recently suggested, better patient stratification49 
and parameter setting in a repeatable way, according to therapeutic 
goals,50 may be the future of studies on lumbar traction.

Conclusion

This systematic review with meta-analysis did not find any significant 
difference in results on pain and disability using different types of 
traction (lumbar decompression vs. mechanical traction) or the same 
traction delivered with different forces (using high-force vs. low-force 
traction).

Clinically significant effects of traction on pain in adults who 
complained of LBP and LR emerged, regardless of traction force 
delivered. Traction may be considered a therapeutic tool for the 
short-term reduction of pain and disability in patients with LBP and 
LR. A clinician can use it regardless of the availability of devices able 
to carry out traction on specific levels or deliver high-force amount 
since it can be administered with different parameters without losing 
its effectiveness.
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Appendix 1. Details of search strings adopted for each database.

PUBMED
("traction"[MeSH Terms] OR traction*[All Fields] OR 
distraction*[All Fields]) AND ("low back pain"[MeSH Terms] OR 
"back pain"[MeSH Terms] OR "spinal pain"[All Fields] OR lum-
bar* OR "lower extremity"[MeSH Terms] OR "leg pain"[All Fields]) 
AND ("intervertebral disc degeneration"[MeSH Terms] OR "inter-
vertebral disc displacement"[MeSH Terms] OR "discopathy" OR 
"radiculopathy"[MeSH Terms] OR "sciatica"[MeSH Terms] OR "radic-
ular syndrome"[All Fields] OR "nerve root pain"[All Fields] OR “radic-
ular pain”[All Fields])

CINAHL
traction OR distraction

AND "low back pain" OR "lumbar pain" OR "lumbar spine pain" OR 
"leg pain" OR "lower extremity" 

AND "disc displacement" OR "disc degeneration" OR radiculopathy 
OR sciatica OR radicular OR "nerve root"

PEDRO
traction*

COCHRANE
#1 MeSH descriptor: [Traction] explode all trees
#2 (traction);ti,ab,kw
#3 (distraction);ti,ab,kw
#4 MeSH descriptor: [Low Back Pain] explode all trees
#5 ("spinal pain");ti,ab,kw
#6 (lumbar);ti,ab,kw
#7 ("lower extremity");ti,ab,kw
#8 ("leg pain") ti, ab, kw
#9 MeSH descriptor: [Radiculopathy] explode all trees
#10 MeSH descriptor: [Sciatica] explode all trees
#11 ("nerve root");ti, ab, kw
#12 (radicular);ti, ab, kw
#13 ("disc degeneration");ti, ab, kw
#14 ("disc displacement");ti, ab, kw
#15 (discopathy) ti, ab, kw
#16 (#1 OR #2 OR #3) AND (#4 OR #5 OR #6 OR #7 OR #8) AND (#9 OR 
#10 OR #11 OR #12 OR #13 OR #14 OR #15)

WEB OF SCIENCE
TOPIC (traction* OR distraction*) AND

TOPIC ("low back pain" OR "spinal pain" OR "leg pain" OR "lower 
extremity" OR lumbar*) AND

TOPIC ("disc displacement" OR "disc degeneration" OR discopathy 
OR sciatica OR radicul* OR "nerve root")

SCOPUS
(traction OR distraction) AND ("low back pain" OR "spinal pain" 
OR "lower extremity" OR "leg pain") AND ("disc displacement" OR 
"disc degeneration" OR discopathy OR radiculopathy OR sciatica OR 
"nerve root" OR radicular)

Appendix 2. Details of the studies excluded from this review, with 
reasons.

Author Title

Population (4)

Mathews W. (1988) Manipulation and traction for lumbago and sciatica: 
physiotherapeutic techniques used in two controlled trials

Pal B. (1986) A controlled trial of continuous lumbar traction in the 
treatment of back pain and sciatica

Shealy C. (1997) Decompression, reduction and stabilization of the lumbar 
spine: a cost-effective treatment for lumbosacral pain

Kiliç C (2021) Clinical and functional effects of traction for lumbar disk 
hernia patients

Intervention (2)

Oh H. (2018) The impact of manual spinal traction therapy on the pain 
and Oswestry Disability Index of patients with chronic 
back pain 

Tesio L. (1993) Autotraction versus passive traction: an open controlled 
study in lumbar disc herniation 

Comparison (1)

Konrad K. (1992) Controlled trial of balneotherapy in treatment of low back 
pain

Outcome (2)

Cevik R. (2007) Effect of new traction technique of prone position on 
distraction of lumbar vertebrae and its relation with 
different application of heating therapy in low back pain

Tadano S. (2019) Lumbar mechanical traction: a biomechanical assessment 
of change at the lumbar spine 

Study design (5)

Bonaiuti D. (2004) Manual autotraction: preliminary study of the 
effectiveness of a new device for back pain treatment 

Letchuman (1993) Comparison of sacrospinalis myoelectric activity and pain 
levels in patients undergoing static and intermittent 
lumbar traction 

Ljunggren A.E. (1984) Autotraction versus manual traction in patients with 
prolapsed lumbar intervertebral disc 

Meszaros T.F. (2000) Effect of 10%, 30%, and 60% body weight traction on the 
straight leg raise test of symptomatic patients with low 
back pain

Zhang Y. (2011) A comparison between multi-directional mechanical 
traction and longitudinal traction for treatment of lumbar 
disc herniation: a randomized clinical trial with 
parallel-group design


