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Introduction: Low back pain (LBP) is a common health problem worldwide and the primary 
cause of years lived with disability. Studies on the non-surgical management approaches for 
disc-related LBP are sparse and scarce, so a clear and structured guideline in this area would 
be useful. This study summarizes the non-surgical management approaches for disc-related 
LBP in a review.

Materials and Methods: Intervention studies and review articles relating to the non-surgical 
approaches for disc-related LBP treatment were curated from PubMed, EMBASE, Cochrane, 
and Google Scholar databases before July 1, 2022.

Results: Several management approaches are suggested in the studies for disc-related LBP, 
including medications, acupuncture, lumbar orthoses, exercise therapy, manual therapy, 
physical therapy modalities, and spinal injections. Some of these options have been studied 
more, like exercise therapy and injections, and there are more favorable reports for them. 
Some others have been less studied and need to be investigated in future studies, like different 
physical therapy modalities.

Conclusion: Recommendations are based on low- to moderate-quality evidence or consensus 
in the management approach studies for disc-related LBP. Therefore, the authors recommend 
intensifying research efforts concerning all aspects of the non-surgical management of LBP.
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Introduction

ow back pain (LBP) is a common health 
problem worldwide and the primary 
cause of years lived with disability [1]. 
Intervertebral discs could be one of the 
nociceptive contributors to LBP [2]. In 

a recent systematic review, Brinjikji et al. discussed 
that disc bulging (odd ratio [OR]=7.5; 95% confidence 
interval [CI], 1.3-44.6), disc extrusion (OR=4.4; 95% 
CI, 2.0%, 9.7%), disc protrusion (OR=2.7; 95% CI, 
1.5%, 4.6%), and disc degeneration (OR=2.2; 95% CI, 
1.2%, 4.2%) have strong relationships with LBP, based 
on magnetic resonance imaging (MRI) findings [3]. 
Symptoms of disc-related LPB vary from axial pain to 
lower limb radicular pain. 

Considering LBP’s high healthcare costs and social 
burden [2], sooner returning a patient to active life and 
work seems imperative, and knowledge of available 
treatment and rehabilitation options could be helpful 
for physicians. Therefore, this study reviews the vari-
ous suggested options for the treatment and rehabilita-
tion of patients with disc-related LBP. While different 
definitions are provided for disc-related LBP, such as 
discogenic LBP, which is disc degeneration without 
disc herniation [4, 5], or disc herniation, which includes 
protrusion and extrusion [6], the authors decided to dis-
cuss the disc-related LBP that contains studies related 
to the management of most of the disc pathologies. 

This study discusses the non-invasive treatment op-
tions for disc-related LBP, including acupuncture, 
lumbar brace, medications, exercise, manual therapy, 
physiotherapy modalities, and injections that were 
summarized and categorized in the algorithm (Figure 
1). Intervention studies and review articles relating to 
the non-surgical approaches for disc-related LBP treat-
ment were curated from PubMed, EMBASE, Cochrane, 
and Google Scholar databases before July 1, 2022.

Acupuncture

Acupuncture is one of the most accepted, low-cost, 
non-invasive alleviative treatments for disc-related 
LBP, which has modest side effects [7-10], and it seems 
more effective than sham or non-treatment, especially 
as a second line of treatment [11]. Most studies in this 
field are done in East Asia, especially in China. Most 
data on this technique has controversy. According 
to meridian theory and traditional Chinese medicine, 
acupuncture affects sensory nerves and decreases pain 
[12]. In a systematic review, deep acupuncture is rec-

ommended instead of shallow ones [13]. Some research 
has studied its combination with herbs such as Shin-
baro or moxibustion to assess pain relief effects [14]. 
There is a consensus against acupuncture’s routine use 
in the recent onset of lumbar radiculopathy [15]. Also, 
a specific protocol is not well determined [8], but some 
suggested points are BL 23, GB 30, BL 40, GB 34, BL 
60, and GB 39 [8].

Lumbar brace/orthoses 

The studies about the impact of lumbar braces on disc-
related LBP are limited. In one clinical trial by Munoz, 
it was shown that the lumbar brace can improve sagittal 
balance and decrease LBP in patients with discopathy 
assessed by posturography [16]. In another study by 
Prateepavanich et al., it has been shown that a lumbo-
sacral corset can improve the walking distance on the 
treadmill and decrease pain [17]. On the other hand, the 
thickness of lateral abdominal muscles and the cross-
sectional area of lumbar multifidus muscles decreased 
in healthy volunteers after four weeks of lumbar brace 
application [18]. It seems that the use of lumbar support 
for a short time in patients with discogenic LBP could 
be helpful [19].

Medications 

There are different systematic reviews and meta-
analyses on oral medications in disc-related LBP. Most 
of them mention small to moderate effects, and some 
suggest no more effective than a placebo [20, 21]. Evi-
dence for chronic discogenic LBP is controversial due 
to its adverse effects and small benefits [4, 21]. Non-
steroidal anti-inflammatory drugs (NSAIDs) and opi-
oids are the most common types of drugs prescribed 
for discogenic back pain [4, 21]. Here we discuss the 
evidence and effects of recommended medications in 
brief.

Evidence about NSAIDs is inconsistent. Although 
some reviews suggest that they are more effective than 
acetaminophen or even a placebo, they have side ef-
fects, especially in their first generations, and can be 
recommended just for the short term [21, 22]. One 
systematic review concluded that they are no more ef-
fective than placebo with no difference between the 
types of NSAID, but the evidence for this result is not 
strong [20]. All in all, it seems that the prescription is 
dependent on the physician’s judgment between risks 
and benefits.

L
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Acetaminophen is not commonly used in discogenic 
LBP because it does not have an anti-inflammatory ef-
fect. It is fair evidence for discogenic LBP [21]. The 
combination of pregabalin and NSAID was effective for 
sleep disturbance but not very effective in pain relief and 
did not improve pain relief in these patients [23]. Muscle 
relaxants are not well determined, and they seem not 
to be effective [4, 21]. Anti-depressants are ineffective 
except in patients with depression [4, 21]. Antiepileptic 
drugs have variable effects [4, 21]. In this category, topi-
ramate has some weak evidence [21]. Benzodiazepines 
in combination with opioids may be effective in decreas-
ing pain, but as they have side effects and no significant 
improvement in pain, they are not recommended [4, 21]. 
Systemic corticosteroids are not well determined [4, 21].

There is controversy about opium because of its ad-
verse effects, but a low dose of opioids can be prescribed 
for the short term without significant adverse effects. It 
improves both pain and function, but patient selection is 
important [11, 21, 24].

Herbal medicine is mostly prescribed in the east of 
Asia, and its effect is not determined [4, 21].

Agmatine sulfate is a decarboxylated arginine and is a 
neuroprotective medicine. It has been used in a clinical 
trial and was effective in decreasing radicular pain in pa-
tients with lumbar disc-related radiculopathy [25].

Exercise therapy

Exercise therapies are traditionally well known to im-
prove symptoms related to lumbar disc herniation [26], 
however, some studies have concluded almost the oppo-
site [27, 28]. A recent systematic review shows no evi-
dence of the effectiveness of exercise therapy, and its ef-
fect on reducing pain was significantly lower compared 
to epidural injections or surgery [27]. On the other hand, 
a high-quality trial provided moderate evidence that a 
protocol of lumbar stabilizing exercises (exercises that 
strengthen the stabilizer muscles) is significantly more 
effective than no treatment in reducing the severity of 
pain in patients with the herniated lumbar disc in short-
term follow-up [29].

There are several exercise programs for the treatment 
of symptomatic lumbar disc herniation, including direc-
tional preference exercises or the McKenzie approach 
(back-movement exercises in a direction to the point 
where the pain moves proximally, where it is better tol-
erated) [30], specific stabilization exercises (also known 
as motor control exercises or core exercises) that sta-

bilize the spine by increasing control of the multifidus 
and transversus abdominis muscles, strengthening other 
muscles, stretching, and general fitness exercises [29, 
31-33]. The efficiency of exercises and different proto-
cols is tough to establish, and each program’s superior-
ity has not been determined, although most appear to be 
safe (if they do not aggravate patients’ symptoms) [34]. 
Nevertheless, the most beneficial exercises used for lum-
bar disc herniation are stabilizer exercises [31]. 

Core stability, motor control, or stabilization exercises 
are prevalent therapeutic exercises intended to retrain-
educate the co-activation pattern of the abdominals, 
paraspinals, gluteals, pelvic floor musculature, and dia-
phragm [35, 36]. The biological reasoning behind core 
stability exercises is primarily grounded in the concept 
that the stability and control of the spine undergo altera-
tions in patients with LBP [37]. Stabilizing exercises 
which commence with acknowledgment of the spine’s 
natural position (midway between lumbar flexion and 
extension range of motion) are the position of balance 
and power for enhancing performance in different sports 
[35].

Beginning with low-level consistent isometric contrac-
tion of trunk-stabilizing musculature and their gradual in-
corporation into functional activities are required for core 
stability exercises [38, 39]. The core stability exercise ap-
proach employs motor learning rules to enhance the coor-
dination of the spine’s deep-trunk musculature. It seems 
that core stability exercises can alleviate pain, improve 
functional capacity, restore motor control, and strengthen 
the trunk, abdominal, and paraspinal musculature [40].

One conventional approach involves slowly increas-
ing the lumbar spinal segments’ mobilization, utilizing 
stretching and exercise, improving posture, and strength-
ening the muscles that stabilize the spinal column and 
pelvis. It has been challenging to demonstrate that this 
method accelerates recovery time or prevents future in-
juries, but some trials indicate that it is better than rest 
in the acute phase of sciatica [41]. A trial has studied the 
efficacy of traditional and suspension core stability pro-
grams with the designed device on discopathic LBP and 
concluded that the stability exercises, mainly suspension 
stability exercises, diminish pain, lessen the use of anti-
inflammatory drugs, and improve quality of life [42].

In sum, there is not sufficient data to determine rec-
ommendations is for or against the use of structured ex-
ercise programs as independent treatments for patients 
with herniated lumbar discs [28]. However, it seems that 
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the most beneficial exercises used for lumbar disc her-
niation are stabilization exercises.

Manual therapy 

Spinal manipulation is one of the non-invasive treat-
ments for LBP. It has been investigated in acute and 
chronic LBP with or without radiculopathy and is rec-
ommended as the second line of therapy for disc-related 
LBP [11, 34, 43-45].

Based on different systematic reviews and clinical tri-
als, manipulation has a modest effect on acute LBP and 
a significant effect on chronic LBP. In these reviews, pa-
tients with discogenic LBP were included, but patients 
with sciatica were excluded [46]. However, in some 
studies, it has been investigated for patients with radicu-
lopathy showing promising results [45]. It has not been 
shown to have superiority over other treatments [28, 47]; 
however, in some studies, it was more effective than acu-
puncture or massage [21]. Totally, in most studies, it has 
been considered in combination with other therapies and 
not alone [21, 34, 43].

Also, neural mobilization has been assessed in patients 
with radiculopathy having excellent to good results in 
most patients. Still, as there is heterogenicity in clinical 
trials, the best approach is not determined [48]. Spinal 
mobilization with leg movement combined with exer-
cise or other modalities had a remarkable improvement 
in pain and disability in patients with radiculopathy both 
in the short term and long term [44, 45].

Another form of spinal mobilization technique is 
weight hydro/traction, which has been shown effective 
in decreasing pain and improving flexibility and quality 
of life in patients with discopathy [49]. Still, there is not 
enough evidence to recommend it for disc-related LBP 
[28]. Although there is not a well-determined program, it 
seems that the best technique for considering is the one 
that centralizes the pain [45, 50].

Of course, these techniques are not completely safe and 
harmless. In a systematic review of patients with chronic 
LBP without sciatica and referral pain, it can cause some 
musculoskeletal and neural symptoms, but this relation-
ship is not well determined [43].

Physical therapy modalities 

A special selection of physical therapy interventions 
plays a significant role as adjuncts to the therapy [51, 
52]. The most common procedures include electrothera-

py, laser therapy, ultrasound, and magnetic field therapy. 
Their applications and evidence in the disc-related LBP 
are summarized below.

In general, electrotherapy can produce analgesic ef-
fects or facilitate motor function via varying parameters 
such as frequency, waveform, pulse duration, electrode 
configuration, and duration of stimulation; thus, it is 
possible to produce a range of therapeutic effects [53]. 
Transcutaneous electrical nerve stimulation (TENS), in-
terferential current, and diadynamic currents are among 
the electrical modalities employed in the managing of 
musculoskeletal pain conditions [54, 55].

TENS has an analgesic effect, commonly used in pain 
clinics or at home by patients themselves; the safety and 
efficacy of TENS applications have been stated in vari-
ous pain conditions [53, 56, 57]. Although several stud-
ies have reported the beneficial effects of TENS applica-
tions on symptom relief in patients with LBP [56, 58], 
some authors have suggested that TENS is not effective 
in the routine management of chronic LBP [59]. There is 
some evidence for the use of TENS in disc-related LBP 
[60].

Diadynamic currents are monophasic, low-frequency, 
and sinusoidal pulsed currents, with frequencies reach-
ing up to 100 Hz [61]. It has been reported that diady-
namic currents could have positive effects on chronic 
LBP by reducing pain via muscle fiber stimulation, pain 
masking, vasodilatation, and hyperemia [58, 62]. A study 
by Rajfur et al. examined 127 patients with chronic LBP 
with six different electrical currents, concluding that oth-
er electric currents are more efficient than diadynamic 
currents [62]. Nevertheless, there is insufficient evidence 
for diadynamic current use in disc-related LBP [58].

Interferential current therapy involves applying medi-
um-frequency waves at 4,000 Hz, whose amplitude is 
modulated at low frequencies ranging from 0 to 250 Hz 
[63]. An asserted benefit of interferential current com-
pared to low-frequency currents is its capacity to reduce 
the skin’s impedance and its ability to produce an ampli-
tude-modulated frequency parameter, resulting in a low-
frequency current produced deep within the treatment 
area [64]. A few studies have investigated the effects of 
interferential currents on chronic LBP [62, 65, 66]. One 
study showed the ineffectiveness of using interferential 
currents as an adjunct to exercise therapy for discogenic 
LBP [65]. Another research compared the efficacy of se-
lected electrical therapies on chronic LBP and concluded 
that using interference currents led to greater remission 
of symptoms than TENS currents and high voltage elec-
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trical stimulation [62]. Also, a study found that treatment 
with transregional interferential currents for two weeks, 
compared to routine care, had a significant short-term ef-
fect on reducing pain and improving function in people 
with chronic LBP [66]. Overall, there is limited evidence 
in favor of using interferential currents for treating disc-
related LBP [65, 67].

Low-level laser therapy (LLLT), also known as photo-
biomodulation, is a form of low-intensity light therapy 
with photochemical effects capable of reducing inflam-
mation and edema, inducing analgesia, and fostering 
healing in various musculoskeletal pathologies [68]. 
One trial (with 60 participants) states that there is no dif-
ference between LLLT, mechanical traction, and ultra-
sound for patients with acute lumbar disc herniation LBP 
in the improvement of pain intensity, disability, and size 
of the herniated mass on MRI [69]. There is insufficient 
evidence to recommend the use of low-power lasers in 
the treatment of disc-related LBP [69].

High-intensity laser therapy (HILT) is a new applica-
tion of laser treatment. This procedure is painless, non-
invasive, convenient, and effectively stimulates deep 
tissues, with functions including anti-inflammation, anti-
pain, and detumescence effects [70]. However, studies 
on HILT’s efficacy on disc-related LBP are few [71, 72]. 
A randomized clinical trial (RCT) by Chen et al. dem-
onstrates that HILT can accelerate the enhancement of 
lumbar segment motion, angle of straight leg raising, and 
overall function and  facilitate the early return of patients 
with lumbar disc protrusion to their families and society 
[71]. A study comparing the effects of HILT, ultrasound, 
and exercise therapy on discopathy concluded that all 
methods were effective in reducing pain and improving 
function, but that HILT and ultrasound had a more pro-
longed effect on the quality of life vitality, social func-
tioning, and mental health [72].

Therapeutic ultrasound consists of inaudible acoustic 
vibrations delivered at a frequency between 0.75 and 3.0 
MHz and an intensity between 0.5 and 3 W/cm2 [73]. 
There is inadequate evidence to endorse the application 
of ultrasound in the treatment of lumbar disc herniation 
with radiculopathy, while reports are in favor of using 
ultrasound [69, 74, 75]. One study shows no difference 
between ultrasound, mechanical traction, and laser, re-
garding improvement in disability and repeated MRI 
scans [69].

Magnetic therapy entails weak static magnetic fields 
generated by a permanent magnet [76]. A few studies 
have investigated the therapeutic effect of magnetic field 

therapy in managing disc-related LBP [77, 78]. Taradaj 
et al. showed short-term (3 weeks) beneficial effects of 
magnetic fields (10 mT, 50 Hz, 20 min) in the manage-
ment of patients with discopathy-related LBP [78]. Also, 
they concluded that the application of magnetic therapy 
with a low induction value of 5 mT, which is immensely 
popular in clinical practice, proved pointless in treat-
ing symptoms of chronic lumbosacral discopathy [78]. 
Moreover, two other RCTs about lumbar radiculopathy, 
in 2002 and 2012, concluded that the application of mag-
netic therapy significantly reduces pain symptoms and 
leads to an improvement in functional ability in patients 
with lumbosacral radiculopathy in comparison to pla-
cebo [77].

Consequently, more data is required before any conclu-
sions can be drawn on the efficacy of physical therapy 
modalities in patients with disc-related LBP. In other 
words, due to the low number of studies and variations 
in the applied interventions and assessment methods, 
current evidence provides limited guidance for physical 
therapy practice for disc-related LBP.

Injections

Spinal injections are among the most common thera-
peutic options for low back and lower extremity pain 
management [4, 28, 79]. There is still controversy con-
cerning the short- and long-term effects of injection ther-
apy as a minimally invasive procedure for the treatment 
of axial/radicular LBP; this may be the result of the vari-
able methods of injection approach, target tissues, injec-
tive agents, and dosage in the literature [80, 81]. Hence, 
it seems necessary to provide a guide to assist physicians 
in selecting the more effective injection method based on 
current evidence.

Epidural steroid injections: The most popular and prim-
itive spinal injection recommended in clinical guidelines 
is epidural steroid injection, regardless of the injection 
technique [28, 79]. Despite the extensive recommenda-
tions, based on the literature, the effect of this procedure 
on pain and disability is small and more effective in the 
short term (especially within the first month); also, there 
is conflicting data regarding whether this effect is clini-
cally significant [81, 82].

In comparing the use of local anesthetics alone or with 
corticosteroids, although there are contradictory results 
about the efficacy of using local anesthetics alone, it may 
be accepted that epidural injection of local anesthetics 
in combination with steroids has an additional clinical 
effect [83, 84].
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Concerning the best epidural injection approach, de-
spite many review articles, it is not yet clear which ap-
proach is superior, especially in the long term, because 
of insufficient evidence. Nevertheless, it seems that the 
transforaminal epidural injection is better and more clin-
ically effective than interlaminar and caudal approaches 
in the reduction of pain and disability [28, 82-84].

The use of biologics (cell-based therapy), including 
platelet-rich plasma (PRP) and mesenchymal stem cells 
(MSCs), called regenerative medicine, is suggested to 
improve symptoms and inhibit disc degeneration prog-
ress. Preclinical and clinical studies that have been per-
formed so far are different in terms of techniques and 
mesenchymal cell sources (such as bone marrow, fat, 
and chondrocyte), and there is a lack of clinical studies 
and RCTs with high quality and strong evidence [85, 
86]. However, according to current evidence, intradis-
cal and epidural injections of PRP and MSCs can be 
potentially effective treatment methods with weak and 
variable levels of evidence. It seems that the evidence 
is slightly stronger for intradiscal injections of biolog-
ics than for epidural injections. Therefore, further high-
quality studies are essential to account for standard treat-
ment approaches for disc-related LBP  [4, 85, 86].

Ozone therapy is one treatment option for musculo-
skeletal disorders such as disc-related LBP. Current stud-
ies and systematic reviews have demonstrated the posi-
tive effect of ozone injection on the improvement of pain 
and function in patients with back pain related to lumbar 
disc herniation due to analgesic and anti-inflammatory 
effects and disc volume reduction [87-89]. The oxygen-
ozone mixture is usually injected through intradiscal 
and intraforaminal or periradicular approaches. Some 
physicians may add concomitant paravertebral or intra-
muscular injections. The oxygen-ozone mixture can be 
combined with steroid and local anesthetic injections to 
provide better symptom relief [87, 88]. Although a few 
or no side effects and complications are reported in the 
literature when it is injected at therapeutic concentra-
tions, physicians should be cautious about serious ozone 
therapy complications [87, 88].

Some other therapeutic medications have also been 
used for epidural injections in clinical trials, such as 
disease-modifying anti-rheumatic drugs (etanercept, to-
cilizumab) and tumor necrosis factor inhibitors (adalim-
umab). To date, because of the limited studies and lack 
of evidence, it is not ascertained if these medications are 
effective for pain and function improvement [79].

Conclusion

Recommendations are based on low to moderate-
quality evidence or on consensus in the management 
approach studies for disc-related LBP. Some of these op-
tions have been studied more like exercise therapy and 
injections, and there are more favorable reports for them. 
Some others have been less studied and need to be inves-
tigated in future studies like different physical therapy 
modalities or drugs. Therefore, the authors recommend 
that research endeavors concerning all facets of the non-
surgical management of LBP be intensified.

Ethical Considerations

Compliance with ethical guidelines

This article is a review with no human or animal sample.

Funding

This study was supported by the Sports Medicine Re-
search Center, Neuroscience Institute, Tehran University 
of Medical Sciences.

Authors' contributions

Conceptualization: Shima Ghannadi, Pardis Noormo-
hammadpour, Mahshid Nazarieh, Faezeh Maleklou, 
Fatemeh Ejtehadi; Sudy design and supervision: Pardis 
Noormohammadpour, Babak Mirzashahi, Mohammad 
Hossein Pourgharib Shahi; Data acquisition, data analy-
sis, and data interpretation: Babak Mirzashahi, Shima 
Ghannadi, Pardis Noormohammadpour, Mahshid Naz-
arieh, Fatemeh Ejtehadi, Faezeh Maleklou; Drafting of 
the manuscript: Shima Ghannadi, Mahshid Nazarieh, 
Faezeh Maleklou, Fatemeh Ejtehadi, Pardis Noormo-
hammadpour; Review and editing: All authors. 

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

The authors are grateful of the Tehran University of 
Medical Sciences & Health Services for the support.

Noormohammadpour P, et al. Non-Surgical Management for Back Pain. JMR. 2024; 18(2):133-143.

April 2024, Volume 18, Number 2

https://jmr.tums.ac.ir/index.php/jmr
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiKi7StkIWFAxWCgf0HHWTbDnIQFnoECAkQAQ&url=https%3A%2F%2Fen.tums.ac.ir%2F&usg=AOvVaw0MD5Tki9e2RJ8HgsjX3CTg&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiKi7StkIWFAxWCgf0HHWTbDnIQFnoECAkQAQ&url=https%3A%2F%2Fen.tums.ac.ir%2F&usg=AOvVaw0MD5Tki9e2RJ8HgsjX3CTg&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiKi7StkIWFAxWCgf0HHWTbDnIQFnoECAkQAQ&url=https%3A%2F%2Fen.tums.ac.ir%2F&usg=AOvVaw0MD5Tki9e2RJ8HgsjX3CTg&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiKi7StkIWFAxWCgf0HHWTbDnIQFnoECAkQAQ&url=https%3A%2F%2Fen.tums.ac.ir%2F&usg=AOvVaw0MD5Tki9e2RJ8HgsjX3CTg&opi=89978449


140

References

[1] Institute for Health Metrics and Evaluation. Findings from 
the global burden of disease study 2017. London: The Lancet; 
2018. [Link]

[2] Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira 
ML, Genevay S, =. What low back pain is and why we need to 
pay attention. Lancet. 2018; 391(10137):2356-67. [DOI:10.1016/
S0140-6736(18)30480-X] [PMID] 

[3] Brinjikji W, Diehn FE, Jarvik JG, Carr CM, Kallmes DF, Mu-
rad MH, et al. MRI findings of disc degeneration are more 
prevalent in adults with low back pain than in asymptomatic 
controls: A systematic review and meta-analysis. AJNR. 
American Journal of Neuroradiology. 2015; 36(12):2394-9. 
[DOI:10.3174/ajnr.A4498] [PMID] [PMCID]

[4] Zhao L, Manchikanti L, Kaye AD, Abd-Elsayed A. Treat-
ment of discogenic low back pain: Current treatment strate-
gies and future options-a literature review. Current Pain and 
Headache Reports. 2019; 23(11):86. [DOI:10.1007/s11916-019-
0821-x] [PMID] 

[5] Sharafi SE, Hafizi S, Shahi MH, Kordi R, Noorbala AA, Arb-
abi M, et al. The Persian version of Örebro musculoskeletal 
pain screening questionnaire: Translation and evaluation of 
its psychometric properties. International Journal of Preven-
tive Medicine. 2017; 8:14. [DOI:10.4103/2008-7802.201658] 
[PMID] [PMCID]

[6] Fardon DF. Nomenclature and classification of lumbar disc 
pathology. Spine. 2001; 26(5):461-2. [DOI:10.1097/00007632-
200103010-00006] [PMID] 

[7] Mo Z, Li D, Zhang R, Chang M, Yang B, Tang S. Compari-
sons of the effectiveness and safety of tuina, acupuncture, 
traction, and Chinese herbs for lumbar disc herniation: A 
systematic review and network meta-analysis. Evidence-
Based Complementary and Alternative Medicine. 2019; 
2019:6821310. [DOI:10.1155/2019/6821310] [PMID] [PMCID]

[8] Liu CH, Kung YY, Lin CL, Yang JL, Wu TP, Lin HC, et 
al. Therapeutic efficacy and the impact of the "dose" effect 
of acupuncture to treat sciatica: A randomized controlled 
pilot study. Journal of Pain Research. 2019; 12:3511-20. 
[DOI:10.2147/JPR.S210672] [PMID] [PMCID]

[9] Tang S, Mo Z, Zhang R. Acupuncture for lumbar disc 
herniation: A systematic review and meta-analysis. Acu-
puncture in Medicine. 2018; 36(2):62-70. [DOI:10.1136/
acupmed-2016-011332] [PMID] 

[10] Tavakol Z, Shariat A, Ansari NN, Ghannadi S, Honarp-
ishe R, Dommerholt J, et al. A double-blind randomized 
controlled trial for the effects of dry needling on upper limb 
dysfunction in patients with stroke. Acupuncture & Electro-
Therapeutics Research. 2021; 45(2-3):115-24. [DOI:10.3727/03
6012921X16112663844923] 

[11] Fujii K, Yamazaki M, Kang JD, Risbud MV, Cho SK, 
Qureshi SA, et al. Discogenic back pain: Literature review 
of definition, diagnosis, and treatment. JBMR Plus. 2019; 
3(5):e10180. [DOI:10.1002/jbm4.10180] [PMID] [PMCID]

[12] Zhou W, Benharash P. Effects and mechanisms of acupunc-
ture based on the principle of meridians. Journal of Acupunc-
ture and Meridian Studies. 2014; 7(4):190-3. [DOI:10.1016/j.
jams.2014.02.007] [PMID] 

[13] Sun J, Wang Y, Zhang Z, Cao H, Wang P, Zhao M, et al. [Ef-
fects of needling depth on clinical efficacy of lumbar disc her-
niation: A systematic review (Chinese)]. Zhongguo Zhen Jiu. 
2017; 37(9):1015-20. [DOI:10.13703/j.0255-2930.2017.09.029] 
[PMID]

[14] Li X, Han Y, Cui J, Yuan P, Di Z, Li L. Efficacy of warm nee-
dle moxibustion on lumbar disc herniation: A meta-analysis. 
Journal of Evidence-Based Complementary & Alternative 
Medicine. 2016; 21(4):311-9. [DOI:10.1177/2156587215605419] 
[PMID] 

[15] Stochkendahl MJ, Kjaer P, Hartvigsen J, Kongsted A, 
Aaboe J, Andersen M, et al. National clinical guidelines for 
non-surgical treatment of patients with recent onset low back 
pain or lumbar radiculopathy. European spine Journal. 2018; 
27(1):60-75. [DOI:10.1007/s00586-017-5099-2] [PMID] 

[16] Munoz F, Salmochi JF, Faouën P, Rougier P. Low back pain 
sufferers: Is standing postural balance facilitated by a lordotic 
lumbar brace? Orthopaedics & Traumatology, Surgery & 
Research. 2010; 96(4):362-6. [DOI:10.1016/j.otsr.2010.01.003] 
[PMID] 

[17] Prateepavanich P, Thanapipatsiri S, Santisatisakul P, 
Somshevita P, Charoensak T. The effectiveness of lumbosa-
cral corset in symptomatic degenerative lumbar spinal ste-
nosis. Journal of the Medical Association of Thailand. 2001; 
84(4):572-6. [PMID]

[18] Rostami M, Noormohammadpour P, Sadeghian AH, 
Mansournia MA, Kordi R. The effect of lumbar support on 
the ultrasound measurements of trunk muscles: A single-
blinded randomized controlled trial. PM & R. 2014; 6(4):302-8. 
[DOI:10.1016/j.pmrj.2013.09.014] [PMID] 

[19] Choo YJ, Chang MC. Effectiveness of orthoses for treatment 
in patients with spinal pain. Yeungnam University Journal of 
Medicine. 2020; 37(2):84-9. [DOI:10.12701/yujm.2020.00150] 
[PMID] [PMCID]

[20] Rasmussen-Barr E, Held U, Grooten WJA, Roelofs PDDM, 
Koes BW, van Tulder MW, et al. Nonsteroidal anti-inflamma-
tory drugs for sciatica: An updated cochrane review. Spine. 
2017; 42(8):586-94. [DOI:10.1097/BRS.0000000000002092] 
[PMID] 

[21] Manchikanti L, Hirsch JA. An update on the management 
of chronic lumbar discogenic pain. Pain Management. 2015; 
5(5):373-86. [DOI:10.2217/pmt.15.33] [PMID] 

[22] Rasmussen-Barr E, Held U, Grooten WJ, Roelofs PD, Koes 
BW, van Tulder MW, et al. Non-steroidal anti-inflammatory 
drugs for sciatica. The Cochrane Database of Systematic 
Reviews. 2016; 10(10):CD012382. [DOI:10.1002/14651858.
CD012382] [PMID] [PMCID]

[23] Kataria D, Jumani L, Ahmed MU, Kumar V, Makda A. 
Comparison of pregabalin versus placebo in reduction of 
pain due to lumber disc herniation. Cureus. 2020; 12(8):e9985. 
[DOI:10.7759/cureus.9985] 

[24] Goldberg H, Firtch W, Tyburski M, Pressman A, Ackerson 
L, Hamilton L, et al. Oral steroids for acute radiculopathy 
due to a herniated lumbar disk: A randomized clinical trial. 
JAMA. 2015; 313(19):1915-23. [DOI:10.1001/jama.2015.4468] 
[PMID] [PMCID]

Noormohammadpour P, et al. Non-Surgical Management for Back Pain. JMR. 2024; 18(2):133-143.

April 2024, Volume 18, Number 2

https://jmr.tums.ac.ir/index.php/jmr
https://www.healthdata.org/sites/default/files/files/policy_report/2019/GBD_2017_Booklet.pdf
https://doi.org/10.1016/S0140-6736(18)30480-X
https://doi.org/10.1016/S0140-6736(18)30480-X
https://www.ncbi.nlm.nih.gov/pubmed/29573870
https://doi.org/10.3174/ajnr.A4498
https://www.ncbi.nlm.nih.gov/pubmed/26359154
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7964277/
https://doi.org/10.1007/s11916-019-0821-x
https://doi.org/10.1007/s11916-019-0821-x
https://www.ncbi.nlm.nih.gov/pubmed/31707499
https://doi.org/10.4103/2008-7802.201658
https://www.ncbi.nlm.nih.gov/pubmed/28348724
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5353775/
https://doi.org/10.1097/00007632-200103010-00006
https://doi.org/10.1097/00007632-200103010-00006
https://www.ncbi.nlm.nih.gov/pubmed/11242371
https://doi.org/10.1155/2019/6821310
https://www.ncbi.nlm.nih.gov/pubmed/31015852
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6446119/
https://doi.org/10.2147/JPR.S210672
https://www.ncbi.nlm.nih.gov/pubmed/32021387
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6942513/
https://doi.org/10.1136/acupmed-2016-011332
https://doi.org/10.1136/acupmed-2016-011332
https://www.ncbi.nlm.nih.gov/pubmed/29496679
https://doi.org/10.3727/036012921X16112663844923
https://doi.org/10.3727/036012921X16112663844923
https://doi.org/10.1002/jbm4.10180
https://www.ncbi.nlm.nih.gov/pubmed/31131347
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6524679/
https://doi.org/10.1016/j.jams.2014.02.007
https://doi.org/10.1016/j.jams.2014.02.007
https://www.ncbi.nlm.nih.gov/pubmed/25151452
https://www.cnki.net/kcms/doi/10.13703/j.0255-2930.2017.09.029.html
https://pubmed.ncbi.nlm.nih.gov/29354926/
https://doi.org/10.1177/2156587215605419
https://www.ncbi.nlm.nih.gov/pubmed/26378088
https://doi.org/10.1007/s00586-017-5099-2
https://www.ncbi.nlm.nih.gov/pubmed/28429142
https://doi.org/10.1016/j.otsr.2010.01.003
https://www.ncbi.nlm.nih.gov/pubmed/20452305
https://pubmed.ncbi.nlm.nih.gov/11460971/
https://doi.org/10.1016/j.pmrj.2013.09.014
https://www.ncbi.nlm.nih.gov/pubmed/24107427
https://doi.org/10.12701/yujm.2020.00150
https://www.ncbi.nlm.nih.gov/pubmed/32204582
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7142031/
https://doi.org/10.1097/BRS.0000000000002092
https://www.ncbi.nlm.nih.gov/pubmed/28399072
https://doi.org/10.2217/pmt.15.33
https://www.ncbi.nlm.nih.gov/pubmed/26255722
https://doi.org/10.1002/14651858.CD012382
https://doi.org/10.1002/14651858.CD012382
https://www.ncbi.nlm.nih.gov/pubmed/27743405
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6461200/
https://doi.org/10.7759/cureus.9985
https://doi.org/10.1001/jama.2015.4468
https://www.ncbi.nlm.nih.gov/pubmed/25988461
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5875432/


141

[25] Keynan O, Mirovsky Y, Dekel S, Gilad VH, Gilad GM. Safe-
ty and efficacy of dietary agmatine sulfate in lumbar disc-as-
sociated radiculopathy. An open-label, dose-escalating study 
followed by a randomized, double-blind, placebo-controlled 
trial. Pain Medicine. 2010; 11(3):356-68. [DOI:10.1111/j.1526-
4637.2010.00808.x] [PMID] 

[26] Gadjradj PS, Arts MP, van Tulder MW, Rietdijk WJR, Peul 
WC, Harhangi BS. Management of symptomatic lumbar 
disk herniation: An international perspective. Spine. 2017; 
42(23):1826-34. [DOI:10.1097/BRS.0000000000002294] [PMID] 

[27] Lewis RA, Williams NH, Sutton AJ, Burton K, Din NU, 
Matar HE, et al. Comparative clinical effectiveness of man-
agement strategies for sciatica: Systematic review and net-
work meta-analyses. The Spine Journal. 2015; 15(6):1461-77. 
[DOI:10.1016/j.spinee.2013.08.049] [PMID] 

[28] Kreiner DS, Hwang SW, Easa JE, Resnick DK, Baisden JL, 
Bess S, et al. An evidence-based clinical guideline for the di-
agnosis and treatment of lumbar disc herniation with radicu-
lopathy.The Spine Journal. 2014; 14(1):180-91. [DOI:10.1016/j.
spinee.2013.08.003] [PMID] 

[29] Bakhtiary AH, Safavi-Farokhi Z, Rezasoltani A. Lumbar 
stabilizing exercises improve activities of daily living in pa-
tients with lumbar disc herniation. Journal of Back and mus-
culoskeletal Rehabilitation. 2005; 18(3-4):55-60. [DOI:10.3233/
BMR-2005-183-401] 

[30] Żurawski A, Kiebzak W, Zmyślna A, Pogożelska J, Kotela 
I, Kowalski TJ, et al. Efficacy of the use of the McKenzie and 
Vojta methods to treat discopathy-associated syndromes in 
the pediatric population. International Journal of Occupa-
tional Medicine and Environmental Health. 2019; 32(1):33-41. 
[DOI:10.13075/ijomeh.1896.01309] [PMID] 

[31] Kennedy DJ, Noh MY. The role of core stabilization in lum-
bosacral radiculopathy. Physical Medicine and Rehabilitation 
Clinics of North America. 2011; 22(1):91-103. [DOI:10.1016/j.
pmr.2010.12.002] [PMID] 

[32] Noormohammadpour P, Kordi M, Mansournia MA, Ak-
bari-Fakhrabadi M, Kordi R. The role of a multi-step core sta-
bility exercise program in the treatment of nurses with chron-
ic low back pain: A single-blinded randomized controlled 
trial. Asian Spine Journal. 2018; 12(3):490-502. [DOI:10.4184/
asj.2018.12.3.490] [PMID] [PMCID]

[33] Alizadeh R, Shariat A, Ansari NN, Kordi R, Cleland JA, 
Hakakzadeh A, et al. Office-based exercise therapy as a non-
pharmacological treatment for discogenic low back pain 
among army staff. Iranian Journal of Public Health. 2018; 
47(12):1969-70. [Link]

[34] Hahne AJ, Ford JJ, McMeeken JM. Conservative man-
agement of lumbar disc herniation with associated radicu-
lopathy: A systematic review. Spine. 2010; 35(11):E488-504. 
[DOI:10.1097/BRS.0b013e3181cc3f56] [PMID] 

[35] Akuthota V, Ferreiro A, Moore T, Fredericson M. Core stabil-
ity exercise principles. Current Sports Medicine Reports. 2008; 
7(1):39-44. [DOI:10.1097/01.CSMR.0000308663.13278.69] [PMID] 

[36] Noormohammadpour P, Hosseini Khezri A, Linek P, Man-
sournia MA, Hassannejad A, Younesian A, et al. Comparison 
of lateral abdominal muscle thickness and cross sectional area 
of multifidus in adolescent soccer players with and without 
low back pain: A case control study. Asian Journal of Sports 
Medicine. 2016; 7(4):e38318. [DOI:10.5812/asjsm.38318] 
[PMID] [PMCID]

[37] Hodges PW, Richardson CA. Inefficient muscular stabi-
lization of the lumbar spine associated with low back pain. 
A motor control evaluation of transversus abdominis. Spine. 
1996; 21(22):2640-50. [DOI:10.1097/00007632-199611150-
00014] [PMID] 

[38] Shamsi MB, Sarrafzadeh J, Jamshidi A. Comparing core 
stability and traditional trunk exercise on chronic low back 
pain patients using three functional lumbopelvic stability 
tests. Physiotherapy Theory and Practice. 2015; 31(2):89-98. 
[DOI:10.3109/09593985.2014.959144] [PMID] 

[39] Sadeghi H, Shariat A, Asadmanesh E, Mosavat M. The 
Effects of core stability exercise on the dynamic balance of 
volleyball players. International Journal of Applied Exercise 
Physiology. 2013; 2(2):1-10. [Link]

[40] Moghadam N, Ghaffari MS, Noormohammadpour P, 
Rostami M, Zarei M, Moosavi M, et al. Comparison of the re-
cruitment of transverse abdominis through drawing-in and 
bracing in different core stability training positions. Journal 
of Exercise Rehabilitation. 2019; 15(6):819-25. [DOI:10.12965/
jer.1939064.352] [PMID] [PMCID]

[41] Kim YS, Park J, Shim JK. Effects of aquatic backward loco-
motion exercise and progressive resistance exercise on lumbar 
extension strength in patients who have undergone lumbar 
diskectomy. Archives of Physical Medicine and Rehabilita-
tion. 2010; 91(2):208-14. [DOI:10.1016/j.apmr.2009.10.014] 
[PMID] 

[42] Khanzadeh R, Mahdavinejad R, Borhani A. The effect 
of suspension and conventional core stability exercises on 
characteristics of intervertebral disc and chronic pain in of-
fice staff due to lumbar herniated disc. The Archives of 
Bone and Joint Surgery. 2020; 8(3):445-53. [DOI:10.22038/
abjs.2019.40758.2102] [PMID] [PMCID]

[43] Rubinstein SM, de Zoete A, van Middelkoop M, Assend-
elft WJJ, de Boer MR, van Tulder MW. Benefits and harms 
of spinal manipulative therapy for the treatment of chronic 
low back pain: Systematic review and meta-analysis of ran-
domised controlled trials. BMJ. 2019; 364:l689. [DOI:10.1136/
bmj.l689] [PMID] [PMCID]

[44] Satpute K, Hall T, Bisen R, Lokhande P. The effect of spi-
nal mobilization with leg movement in patients with lum-
bar radiculopathy-A double-blind randomized controlled 
trial. Archives of Physical Medicine and Rehabilitation. 2019; 
100(5):828-36. [DOI:10.1016/j.apmr.2018.11.004] [PMID] 

[45] Bello B, Danazumi MS, Kaka B. Comparative effective-
ness of 2 manual therapy techniques in the management of 
lumbar radiculopathy: A randomized clinical trial. Journal 
of Chiropractic Medicine. 2019; 18(4):253-60. [DOI:10.1016/j.
jcm.2019.10.006] [PMID] [PMCID]

[46] Mo Z, Zhang R, Chen J, Shu X, Shujie T. Comparison be-
tween oblique pulling spinal manipulation and other treat-
ments for lumbar disc herniation: A systematic review 
and meta-analysis. Journal of Manipulative and Physi-
ological Therapeutics. 2018; 41(9):771-9. [DOI:10.1016/j.
jmpt.2018.04.005] [PMID] 

[47] Assendelft WJ, Morton SC, Yu EI, Suttorp MJ, Shekelle 
PG. Spinal manipulative therapy for low back pain. A meta-
analysis of effectiveness relative to other therapies. Annals of 
Internal Medicine. 2003; 138(11):871-81. [DOI:10.7326/0003-
4819-138-11-200306030-00008] [PMID] 

Noormohammadpour P, et al. Non-Surgical Management for Back Pain. JMR. 2024; 18(2):133-143.

April 2024, Volume 18, Number 2

https://jmr.tums.ac.ir/index.php/jmr
https://doi.org/10.1111/j.1526-4637.2010.00808.x
https://doi.org/10.1111/j.1526-4637.2010.00808.x
https://www.ncbi.nlm.nih.gov/pubmed/20447305
https://doi.org/10.1097/BRS.0000000000002294
https://www.ncbi.nlm.nih.gov/pubmed/28632645
https://doi.org/10.1016/j.spinee.2013.08.049
https://www.ncbi.nlm.nih.gov/pubmed/24412033
https://doi.org/10.1016/j.spinee.2013.08.003
https://doi.org/10.1016/j.spinee.2013.08.003
https://www.ncbi.nlm.nih.gov/pubmed/24239490
https://doi.org/10.3233/BMR-2005-183-401
https://doi.org/10.3233/BMR-2005-183-401
https://doi.org/10.13075/ijomeh.1896.01309
https://www.ncbi.nlm.nih.gov/pubmed/30666057
https://doi.org/10.1016/j.pmr.2010.12.002
https://doi.org/10.1016/j.pmr.2010.12.002
https://www.ncbi.nlm.nih.gov/pubmed/21292147
https://doi.org/10.4184/asj.2018.12.3.490
https://doi.org/10.4184/asj.2018.12.3.490
https://www.ncbi.nlm.nih.gov/pubmed/29879777
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6002169/
file:///C:/Users/erfan/Downloads/15533-Article%20Text-34237-1-10-20181205.pdf
https://doi.org/10.1097/BRS.0b013e3181cc3f56
https://www.ncbi.nlm.nih.gov/pubmed/20421859
https://doi.org/10.1097/01.CSMR.0000308663.13278.69
https://www.ncbi.nlm.nih.gov/pubmed/18296944
https://doi.org/10.5812/asjsm.38318
https://www.ncbi.nlm.nih.gov/pubmed/28144414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5259683/
https://doi.org/10.1097/00007632-199611150-00014
https://doi.org/10.1097/00007632-199611150-00014
https://www.ncbi.nlm.nih.gov/pubmed/8961451
https://doi.org/10.3109/09593985.2014.959144
https://www.ncbi.nlm.nih.gov/pubmed/25317504
https://www.researchgate.net/profile/Hassan-Sadeghi-4/publication/319953009_The_Effects_of_Core_Stability_Exercise_on_the_Dynamic_Balance_of_Volleyball_Players/links/59c33402a6fdcc69b9301b18/The-Effects-of-Core-Stability-Exercise-on-the-Dynamic-Balance-of-Volleyball-Players.pdf
https://doi.org/10.12965/jer.1939064.352
https://doi.org/10.12965/jer.1939064.352
https://www.ncbi.nlm.nih.gov/pubmed/31938704
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6944888/
https://doi.org/10.1016/j.apmr.2009.10.014
https://www.ncbi.nlm.nih.gov/pubmed/20159123
https://abjs.mums.ac.ir/error_page
https://pubmed.ncbi.nlm.nih.gov/32766406/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7358225/
https://doi.org/10.1136/bmj.l689
https://doi.org/10.1136/bmj.l689
https://www.ncbi.nlm.nih.gov/pubmed/30867144
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6396088/
https://doi.org/10.1016/j.apmr.2018.11.004
https://www.ncbi.nlm.nih.gov/pubmed/30521781
https://doi.org/10.1016/j.jcm.2019.10.006
https://doi.org/10.1016/j.jcm.2019.10.006
https://www.ncbi.nlm.nih.gov/pubmed/32952470
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7486465/
https://doi.org/10.1016/j.jmpt.2018.04.005
https://doi.org/10.1016/j.jmpt.2018.04.005
https://www.ncbi.nlm.nih.gov/pubmed/30871713
https://doi.org/10.7326/0003-4819-138-11-200306030-00008
https://doi.org/10.7326/0003-4819-138-11-200306030-00008
https://www.ncbi.nlm.nih.gov/pubmed/12779297


142

[48] Efstathiou MA, Stefanakis M, Savva C, Giakas G. Ef-
fectiveness of neural mobilization in patients with spinal 
radiculopathy: A critical review. Journal of Bodywork and 
Movement Therapies. 2015; 19(2):205-12. [DOI:10.1016/j.
jbmt.2014.08.006] [PMID] 

[49] Oláh M, Molnár L, Dobai J, Oláh C, Fehér J, Bender T. The 
effects of weightbath traction hydrotherapy as a component 
of complex physical therapy in disorders of the cervical and 
lumbar spine: A controlled pilot study with follow-up. Rheu-
matology International. 2008; 28(8):749-56. [DOI:10.1007/
s00296-008-0522-y] [PMID] 

[50] Lisi AJ. The centralization phenomenon in chiropractic 
spinal manipulation of discogenic low back pain and sciati-
ca. Journal of Manipulative and Physiological Therapeutics. 
2001; 24(9):596-602. [DOI:10.1067/mmt.2001.118986] [PMID] 

[51] Fronczyk K, Kuliński W. Lumbosacral discopathy: Analy-
sis of physical therapy. Medical Studies/Studia Medyczne. 
2017; 33(1):9-16. [DOI:10.5114/ms.2017.66950] 

[52] Krawczyk–Suszek M, Szlichta–Kołeczek K, Bednarski J. Ef-
ficacy of rehabilitation in patients with segmental discopathy 
lumbar-sacral spine. World Scientific News. 2018; 111:40-50. 
[Link]

[53] Johnson M, Martinson M. Efficacy of electrical nerve stim-
ulation for chronic musculoskeletal pain: A meta-analysis 
of randomized controlled trials. Pain. 2007; 130(1-2):157-65.
[DOI:10.1016/j.pain.2007.02.007] [PMID] 

[54] Fuentes JP, Armijo Olivo S, Magee DJ, Gross DP. Effective-
ness of interferential current therapy in the management of 
musculoskeletal pain: A systematic review and meta-anal-
ysis. Physical Therapy. 2010; 90(9):1219-38. [DOI:10.2522/
ptj.20090335] [PMID] 

[55] Noori SA, Rasheed A, Aiyer R, Jung B, Bansal N, Chang 
KV, et al. Therapeutic ultrasound for pain management in 
chronic low back pain and chronic neck pain: A systematic 
review. Pain Medicine. 2020; 21(7):1482-93. [DOI:10.1093/
pm/pny287] 

[56] Khadilkar A, Odebiyi DO, Brosseau L, Wells GA. Transcu-
taneous electrical nerve stimulation (TENS) versus placebo for 
chronic low-back pain. The Cochrane Database of Systematic 
Reviews. 2008; 2008(4):CD003008. [DOI:10.1002/14651858.
CD003008.pub3] [PMID] [PMCID]

[57] Tavakol Z, Shariat A, Ghannadi S, Ansari NN, Ingle L, Ho-
narpishe R, et al. Effect of intensive neuromuscular electrical 
stimulation on chronic neck pain: A case report. Journal of 
Pain Management. 2019; 12(2):173-7. [Link]

[58] Ratajczak B, Hawrylak A, Demidaś A, Kuciel-Lewandows-
ka J, Boerner E. Effectiveness of diadynamic currents and 
transcutaneous electrical nerve stimulation in disc disease 
lumbar part of spine. Journal of Back and Musculoskeletal 
Rehabilitation. 2011; 24(3):155-9. [DOI:10.3233/BMR-2011-
0289] [PMID] 

[59] van Middelkoop M, Rubinstein SM, Kuijpers T, Verhagen 
AP, Ostelo R, Koes BW, et al. A systematic review on the ef-
fectiveness of physical and rehabilitation interventions for 
chronic non-specific low back pain. European Spine Journal. 
2011; 20(1):19-39. [DOI:10.1007/s00586-010-1518-3] [PMID] 
[PMCID]

[60] Wang L, Fan W, Yu C, Lang M, Sun G. Clinical effects of 
electrical stimulation therapy on lumbar disc herniation-
induced sciatica and its influence on peripheral ROS level. 
Journal of Musculoskeletal & Neuronal Interactions. 2018; 
18(3):393-8. [PMID] [PMCID]

[61] Sayilir S, Yildizgoren MT. The medium-term effects of 
diadynamic currents in chronic low back pain; TENS ver-
sus diadynamic currents: A randomised, follow-up study. 
Complementary Therapies in Clinical Practice. 2017; 29:16-9. 
[DOI:10.1016/j.ctcp.2017.07.002] [PMID] 

[62] Rajfur J, Pasternok M, Rajfur K, Walewicz K, Fras B, Bolach 
B, et al. Efficacy of selected electrical therapies on chronic low 
back pain: A comparative clinical pilot study. Medical Sci-
ence Monitor. 2017; 23:85-100. [DOI:10.12659/MSM.899461] 
[PMID] [PMCID]

[63] Palmer S, Martin D. Interferential current for pain control. 
In: Kitchen S, editor. Electrotherapy: Evidence-based practice. 
Edinburgh: Churchill Livingstone; 2002. [Link]

[64] Robertson V, Ward A, Low J, Reed A. Electrotherapy ex-
plained: Principles and practice. Edinburgh: Elsevier Health 
Sciences; 2006. [Link]

[65] Döhnert MB. Interferential current combined with lum-
bopelvic stabilization exercises in patients with degenerative 
disc disease with symptoms of chronic low back pain. EC Or-
thopaedics. 2016; 3:335-44. [Link]

[66] Albornoz-Cabello M, Maya-Martín J, Domínguez-Mal-
donado G, Espejo-Antúnez L, Heredia-Rizo AM. Effect of in-
terferential current therapy on pain perception and disability 
level in subjects with chronic low back pain: A randomized 
controlled trial. Clinical Rehabilitation. 2017; 31(2):242-9. 
[DOI:10.1177/0269215516639653] [PMID] 

[67] Ariel E, Levkovitz Y, Goor-Aryeh I, Motti R. The effects of 
TENS, interferential stimulation, and combined interferen-
tial stimulation and pulsed ultrasound on patients with disc 
herniation-induced radicular pain. Journal of Back and Mus-
culoskeletal Rehabilitation. 2022; 35(2):363-71. [DOI:10.3233/
BMR-200302] [PMID]

[68] Yousefi-Nooraie R, Schonstein E, Heidari K, Rashid-
ian A, Pennick V, Akbari-Kamrani M, et al. Low level la-
ser therapy for nonspecific low-back pain. The Cochrane 
Database of Systematic Reviews. 2008; 2008(2):CD005107. 
[DOI:10.1002/14651858.CD005107.pub4] [PMID] [PMCID]

[69] Unlu Z, Tasci S, Tarhan S, Pabuscu Y, Islak S. Compari-
son of 3 physical therapy modalities for acute pain in lum-
bar disc herniation measured by clinical evaluation and 
magnetic resonance imaging. Journal of Manipulative and 
Physiological Therapeutics. 2008; 31(3):191-8. [DOI:10.1016/j.
jmpt.2008.02.001] [PMID] 

[70] Song HJ, Seo HJ, Lee Y, Kim SK. Effectiveness of high-
intensity laser therapy in the treatment of musculoskeletal 
disorders: A systematic review and meta-analysis of ran-
domized controlled trials. Medicine. 2018; 97(51):e13126. 
[DOI:10.1097/MD.0000000000013126] [PMID] [PMCID]

[71] Chen L, Liu D, Zou L, Huang J, Chen J, Zou Y, et al. Ef-
ficacy of high intensity laser therapy in treatment of patients 
with lumbar disc protrusion: A randomized controlled trial. 
Journal of Back and Musculoskeletal Rehabilitation. 2018; 
31(1):191-6. [DOI:10.3233/BMR-170793] [PMID] 

Noormohammadpour P, et al. Non-Surgical Management for Back Pain. JMR. 2024; 18(2):133-143.

April 2024, Volume 18, Number 2

https://jmr.tums.ac.ir/index.php/jmr
https://doi.org/10.1016/j.jbmt.2014.08.006
https://doi.org/10.1016/j.jbmt.2014.08.006
https://www.ncbi.nlm.nih.gov/pubmed/25892373
https://doi.org/10.1007/s00296-008-0522-y
https://doi.org/10.1007/s00296-008-0522-y
https://www.ncbi.nlm.nih.gov/pubmed/18193231
https://doi.org/10.1067/mmt.2001.118986
https://www.ncbi.nlm.nih.gov/pubmed/11753334
https://doi.org/10.5114/ms.2017.66950
https://agro.icm.edu.pl/agro/element/bwmeta1.element.agro-53d368af-9547-4614-8897-3e575d5fc059
https://doi.org/10.1016/j.pain.2007.02.007
https://www.ncbi.nlm.nih.gov/pubmed/17383095
https://doi.org/10.2522/ptj.20090335
https://doi.org/10.2522/ptj.20090335
https://www.ncbi.nlm.nih.gov/pubmed/20651012
https://doi.org/10.1093/pm/pny287
https://doi.org/10.1093/pm/pny287
https://doi.org/10.1002/14651858.CD003008.pub3
https://doi.org/10.1002/14651858.CD003008.pub3
https://www.ncbi.nlm.nih.gov/pubmed/18843638
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7138213/
https://openurl.ebsco.com/EPDB%3Agcd%3A7%3A9882647/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A137998145&crl=c
https://doi.org/10.3233/BMR-2011-0289
https://doi.org/10.3233/BMR-2011-0289
https://www.ncbi.nlm.nih.gov/pubmed/21849729
https://doi.org/10.1007/s00586-010-1518-3
https://www.ncbi.nlm.nih.gov/pubmed/20640863
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3036018/
https://pubmed.ncbi.nlm.nih.gov/30179218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6146184/
https://doi.org/10.1016/j.ctcp.2017.07.002
https://www.ncbi.nlm.nih.gov/pubmed/29122255
https://doi.org/10.12659/MSM.899461
https://www.ncbi.nlm.nih.gov/pubmed/28062862
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5240899/
https://uwe-repository.worktribe.com/index.php/output/1083602/interferential-current-for-pain-control
https://books.google.com/books/about/Electrotherapy_Explained.html?id=XBUEfp5ZfcgC
https://d1wqtxts1xzle7.cloudfront.net/47643440/ECOR-03-000061-libre.pdf?1469876933=&response-content-disposition=inline%3B+filename%3DInterferential_Current_Combined_with_Lum.pdf&Expires=1708899425&Signature=QhLogaRJWF1LHfBDfMhVqoGY~o8WCnGcgGO3lnzKz13bNW3~ZCrlq4O416WJUASz4GKXga7wWFZjyfe1F04oulNRzkDzYLfsQHxhUfHloPz7DKmSisiUMcE6MhPuPtGMBgWJMkbhYeortYZgZuUq70168ZeNAupKTj6kQfjiw1pSC~N0BTAgGRhpSLWmdQyh-YVWGx7zR2u0wsbts9lZjCS-5enVM4mJc~obbFIQ8wbcc93Q1kDgiTU0w6-yIlQ8v7dPwYWbtOYKawMh6xaTRMPCR1SoLOYO~xzBben7GFXDkat7F260JR-lJ6KI3FuQf0ZEQ0zQhmmR463I43-miA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1177/0269215516639653
https://www.ncbi.nlm.nih.gov/pubmed/26975312
https://content.iospress.com/articles/journal-of-back-and-musculoskeletal-rehabilitation/bmr200302
https://pubmed.ncbi.nlm.nih.gov/34180407/
https://doi.org/10.1002/14651858.CD005107.pub4
https://www.ncbi.nlm.nih.gov/pubmed/18425909
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9044120/
https://doi.org/10.1016/j.jmpt.2008.02.001
https://doi.org/10.1016/j.jmpt.2008.02.001
https://www.ncbi.nlm.nih.gov/pubmed/18394495
https://doi.org/10.1097/MD.0000000000013126
https://www.ncbi.nlm.nih.gov/pubmed/30572425
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6319951/
https://doi.org/10.3233/BMR-170793
https://www.ncbi.nlm.nih.gov/pubmed/28854500


143

[72] Boyraz I, Yildiz A, Koc B, Sarman H. Comparison of high-
intensity laser therapy and ultrasound treatment in the pa-
tients with lumbar discopathy. BioMed Research Interna-
tional. 2015; 2015:304328. [DOI:10.1155/2015/304328] [PMID] 
[PMCID]

[73] van der Windt DAWM, van der Heijden GJMG, van den 
Berg SGM, Ter Riet G, de Winter AF, Bouter LM. Ultrasound 
therapy for musculoskeletal disorders: A systematic review. 
Pain. 1999; 81(3):257-71. [DOI:10.1016/S0304-3959(99)00016-
0] [PMID] 

[74] Noormohammadpour P, Aghaei-Afshar M, Mansournia 
MA, Mirzashahi B, Akbari-Fakhrabadi M, Linek P, et al. The 
relationship between low back pain incidence and ultrasound 
assessment of trunk muscles in adult soccer players: A cohort 
study. Asian Journal of Sports Medicine. 2020; 11(2):e102810. 
[DOI:10.5812/asjsm.102810] 

[75] Barati AH, Shoja’Aldin S, Karami M, Pourgharib-Shahi 
MH, Haghighi M. [Identifying base position for women’s 
thoracolumbar fascia ultrasound (Persian)]. Journal of Isfahan 
Medical School. 2017; 35(433):671-6. [Link]

[76] Yadollahpour A, Rashidi SA. Therapeutic applications of 
electromagnetic fields in musculoskeletal disorders: A review 
of current techniques and mechanisms of action. Biomedical 
and Pharmacology Journal. 2015; 7(1):23-32. [DOI:10.13005/
bpj/448] 

[77] Omar AS, Awadalla MA, El-Latif MA. Evaluation of pulsed 
electromagnetic field therapy in the management of patients 
with discogenic lumbar radiculopathy. International Journal 
of Rheumatic Diseases. 2012; 15(5):e101-8. [DOI:10.1111/
j.1756-185X.2012.01745.x] [PMID] 

[78] Taradaj J, Ozon M, Dymarek R, Bolach B, Walewicz K, 
Rosińczuk J. Impact of selected magnetic fields on the thera-
peutic effect in patients with lumbar discopathy: A prospec-
tive, randomized, single-blinded, and placebo-controlled 
clinical trial. Advances in Clinical and Experimental Medi-
cine. 2018; 27(5):649-66. [DOI:10.17219/acem/68690] [PMID] 

[79] Ropper AH, Zafonte RD. Sciatica. The New England Jour-
nal of Medicine. 2015; 372(13):1240-8. [DOI:10.1056/NEJM-
ra1410151] [PMID] 

[80] Poquet N, Lin CW. Management strategies for sciatica 
(PEDro synthesis). British Journal of Sports Medicine. 2016; 
50(4):253-4. [DOI:10.1136/bjsports-2015-095268] [PMID] 

[81] Chou R, Hashimoto R, Friedly J. Epidural corticosteroid 
injections for radiculopathy and spinal stenosis. Annals of In-
ternal Medicine. 2016; 164(9):635-6. [DOI:10.7326/L15-0567] 
[PMID] 

[82] Oliveira CB, Maher CG, Ferreira ML, Hancock MJ, Ol-
iveira VC, McLachlan AJ, et al. Epidural corticosteroid 
injections for lumbosacral radicular pain. The Cochrane 
Database of Systematic Reviews. 2020; 4(4):CD013577. 
[DOI:10.1002/14651858.CD013577] [PMID] [PMCID]

[83] Lee JH, Kim DH, Kim DH, Shin KH, Park SJ, Lee GJ, et al. 
Comparison of clinical efficacy of epidural injection with or 
without steroid in lumbosacral disc herniation: A systematic 
review and meta-analysis. Pain Physician. 2018; 21(5):449-68. 
[DOI:10.36076/ppj.2018.5.449] [PMID] 

[84] Knezevic NN, Jovanovic F, Voronov D, Candido KD. Do 
corticosteroids still have a place in the treatment of chronic 
pain? Frontiers in Pharmacology. 2018; 9:1229. [DOI:10.3389/
fphar.2018.01229] [PMID] [PMCID]

[85] Basso M, Cavagnaro L, Zanirato A, Divano S, Formica C, 
Formica M, et al. What is the clinical evidence on regenerative 
medicine in intervertebral disc degeneration? Musculoskel-
etal Surgery. 2017; 101(2):93-104. [DOI:10.1007/s12306-017-
0462-3] [PMID] 

[86] Sanapati J, Manchikanti L, Atluri S, Jordan S. Do regen-
erative medicine therapies provide long-term relief in chronic 
low back pain: A systematic review and meta analysis. Pain 
Physician. 2018; 21(6):515-40. [DOI:10.36076/ppj.2018.6.515] 

[87] Costa T, Linhares D, Ribeiro da Silva M, Neves N. Ozone 
therapy for low back pain. A systematic review. Acta Reuma-
tologica Portuguesa. 2018; 43(3):172-81. [PMID]

[88] Migliorini F, Maffulli N, Eschweiler J, Bestch M, Tingart 
M, Baroncini A. Ozone injection therapy for intervertebral 
disc herniation. British Medical Bulletin. 2020; 136(1):88-106. 
[DOI:10.1093/bmb/ldaa032] [PMID] 

[89] Buric J, Rigobello L, Hooper D. Five and ten year follow-up 
on intradiscal ozone injection for disc herniation. Internation-
al Journal of Spine Surgery. 2014; 8:17. [DOI:10.14444/1017] 
[PMID] [PMCID]

Noormohammadpour P, et al. Non-Surgical Management for Back Pain. JMR. 2024; 18(2):133-143.

April 2024, Volume 18, Number 2

https://jmr.tums.ac.ir/index.php/jmr
https://doi.org/10.1155/2015/304328
https://www.ncbi.nlm.nih.gov/pubmed/25883952
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4390181/
https://doi.org/10.1016/S0304-3959(99)00016-0
https://doi.org/10.1016/S0304-3959(99)00016-0
https://www.ncbi.nlm.nih.gov/pubmed/10431713
https://doi.org/10.5812/asjsm.102810
https://jims.mui.ac.ir/article_15269_en.html
https://biomedpharmajournal.org/vol7no1/therapeutic-applications-of-electromagnetic-fields-in-musculoskeletal-disorders-a-review-of-current-techniques-and-mechanisms-of-action/
https://biomedpharmajournal.org/vol7no1/therapeutic-applications-of-electromagnetic-fields-in-musculoskeletal-disorders-a-review-of-current-techniques-and-mechanisms-of-action/
https://doi.org/10.1111/j.1756-185X.2012.01745.x
https://doi.org/10.1111/j.1756-185X.2012.01745.x
https://www.ncbi.nlm.nih.gov/pubmed/23083041
https://doi.org/10.17219/acem/68690
https://www.ncbi.nlm.nih.gov/pubmed/29616749
https://doi.org/10.1056/NEJMra1410151
https://doi.org/10.1056/NEJMra1410151
https://www.ncbi.nlm.nih.gov/pubmed/25806916
https://doi.org/10.1136/bjsports-2015-095268
https://www.ncbi.nlm.nih.gov/pubmed/26286837
https://doi.org/10.7326/L15-0567
https://www.ncbi.nlm.nih.gov/pubmed/27136217
https://doi.org/10.1002/14651858.CD013577
https://www.ncbi.nlm.nih.gov/pubmed/32271952
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7145384/
https://doi.org/10.36076/ppj.2018.5.449
https://www.ncbi.nlm.nih.gov/pubmed/30282390
https://doi.org/10.3389/fphar.2018.01229
https://doi.org/10.3389/fphar.2018.01229
https://www.ncbi.nlm.nih.gov/pubmed/30443214
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6221932/
https://doi.org/10.1007/s12306-017-0462-3
https://doi.org/10.1007/s12306-017-0462-3
https://www.ncbi.nlm.nih.gov/pubmed/28191592
https://www.painphysicianjournal.com/current/pdf?article=NTUwMg%3D%3D&journal=114&utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/30414366/
https://doi.org/10.1093/bmb/ldaa032
https://www.ncbi.nlm.nih.gov/pubmed/33128379
https://doi.org/10.14444/1017
https://www.ncbi.nlm.nih.gov/pubmed/25694935
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4325503/

