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Abstract: Non-specific chronic low back pain is the most common self-reported kind of 
musculoskeletal ache associated with substantial health and socioeconomic problem and 
responsible for most years lived with a disability as compared with any other medical 
condition. So treating chronic non-specific low back pain is one of the main problems 
faced among physical therapists in the rehabilitation area. The effects of ultrasound 
for patients with non-specific chronic low back pain remain unknown, however it is 
commonly used to treat clients with low back pain in rehabilitation setting. Therefore, the 
main aim of this review was to evaluate the up-to-date confirmation in the efficacy of 
ultrasound therapy on the treatment of non-specific chronic low back pain. 
A comprehensive search of four computerized electronic databases was performed to identify 
the effectiveness of ultrasound therapy on the management of chronic non-specific low back 
pain. Searching was done through the Google Scholar, PubMed, ScienceDirect, and 
Physiotherapy Evidence Databases (PEDro) and reported using preferred reporting items 
for systematic reviews and meta-analyses guidelines. The qualities of articles were appraised 
by the PEDro scale. The primary outcome measure visual analog scale was used. Six 
randomized clinical trials with a total sample size of 699 patients from the electronic 
database published in English were identified. In this review, the effect of UST in five 
articles was statically significant in reducing the visual analog scale (p<0.05) score. So this 
systematic review found ultrasound therapy could be an alternative treatment to reduce the 
intensity of pain in subjects with non-specific chronic LBP. 
Keywords: back pain, biophysical agents, effectiveness, low back pain, rehabilitation and 
ultrasound therapy

Introduction
Low back pain (LBP) can be defined as an ache and discomfort below the 12th rib 
of the lumbar spine and above the gluteal fold. According to the suggested 
diagnostic triage, there are three forms of LBP. Those are non-specific LBP, LBP 
with nerve root symptoms, LBP resulting from serious pathology (eg malignancy, 
fracture, ankylosing spondylitis). Non-specific LBP can define as if there is no 
known pathoanatomical cause and frequently benign with a self-limiting condition.

LBP is also categorized based on its duration as acute (less than 6 weeks), sub- 
acute (6 to 12 weeks), and chronic (greater than 12week).15

Low back pain (LBP) is the most common self-reported kind of musculoskeletal 
ache. It is frequently recurrent and had burdened on socioeconomic. The prevalence 
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of LBP differs significantly between studies and reaches 
33% for point prevalence, 65% for one-year prevalence, 
and 84% for lifetime prevalence. Chronic non-specific low 
back pain (CNSLBP) and its resulting infirmity have 
become a huge health and socioeconomic burden.4 LBP 
is reportedly associated with decreased activities of daily 
living and quality of life.12

Electrotherapy is modalities like interferential current 
therapy, transcutaneous electrical nerve stimulation, and 
high voltage are effective in treating chronic LBP.24 In 
physiotherapy next to manual therapy and exercises, elec
trotherapy modalities are widely used to decrease pain. 
Among them, the best-known modalities are transcuta
neous electrical nerve stimulation and interferential current 
therapy.9,29,32 There were positive results in chronic LBP 
improvement both with transcutaneous electrical nerve 
stimulation and interferential current, without significant 
difference between transcutaneous currents.9,29 Modalities 
like low-level laser therapy; magnetic therapy, and shock 
wave therapy significantly reduce pain symptoms and 
leads to an improvement of functional ability in patients 
with LBP.13,28,30 However, there is still a lack of evidence 
supporting its effect on improving functional activities.13

Ultrasound therapy (UST) is often used by physical 
therapy in the management of LBP and is almost surely 
the most commonly used electro-physical agent in current 
clinical practice.3 Ultrasound therapies is one of the most 
common electro physical agents which commonly used in 
the management of LBP in the clinical practice by physi
cal therapist professions. It is also frequently used for the 
management of musculoskeletal conditions by other health 
professionals such as osteopaths, chiropractors, and sports 
therapists. The assumption is that ultrasound therapy deli
vers energy to deep tissue sites through ultrasonic waves, 
to produce increases in tissue temperature or non-thermal 
physiologic changes.2

Ultrasound therapy can be provided in two modes, 
continuous or pulsed. Continuous ultrasound includes the 
delivery of non-stop ultrasonic waves throughout the treat
ment period; while in pulsed ultrasound, the delivery is 
intermittently interrupted.25 Ultrasound for medical ima
ging which transmits ultrasonic waves and processes 
a returning echo to generate an image) however, ultra
sound therapy is a one-way energy delivery which uses 
a crystal sound head to transmit acoustic waves at 1 or 
3MHz and amplitude densities between 0.1 watts/cm2 and 
3 watts/cm2.2,25

In most studies, the effect of ultrasound therapy was 
compared with other modalities,7,22 or is presented in 
a package of physiotherapy.6 The efficacy of therapeutic 
ultrasound for musculoskeletal conditions remains not 
constant.26 There is also a lack of proof for clinical use 
in patients with chronic low back pain.14 This systematic 
review was aimed to assess the efficacy of ultrasound 
therapy in the treatment of patients with CNSLBP. 
Therefore, this review provides additional current evi
dence on the efficacy of therapeutic ultrasound on patients 
with CNSLBP focusing on too early published studies.

Methods
Design and Protocol Registration
This systematic review was showed and reported follow
ing the preferred reporting items for systematic reviews 
and meta-analyses (PRISMA).20

Search Strategy
Searching articles were done that published from 2005 to 
august 2020 and conducted on PubMed, Google Scholar, 
ScienceDirect, and PEDro databases. By taking an article 
that is similar to some reference. The following keywords 
“ultrasound or ultrasound therapy”, “back pain and RCT 
were used.

Eligibility Criteria
Studies were considered as eligible if met the criteria as 
follows: All adult patients with CNSLBP were included. It 
is also all adult men and women were included. Only 
randomized controlled clinical trials (RCTs) assessing the 
effect of UST on CNSLBP were included. The interven
tion groups received UST modalities included. The pri
mary outcome measure visual analog scale (VAS) was 
used included. Only full articles available, published in 
English were selected. RCT Studies display abstract only 
were excluded. Studies of post-operative patients and 
patients in whom a specific cause for their LBP had been 
determined were excluded. Observational studies and 
quasi-experimental studies were excluded from this 
review.

Study Selection
One review (GH) is the initial response for the selection of 
the studies and the studies were retrieved in detail through 
methodological quality and data extraction tools by two 
reviewers (GH and TT). The third reviewer (TG)) was 
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solved the difference between the two reviewers. All 
authors revised and approved the final manuscript.

Methodological Quality Assessment
After searching articles that were relevant to this literature 
review the quality was assessed by two reviewers. The 
reviewers evaluated the quality of the included studies 
based upon the Physiotherapy Evidence Database 
(PEDro) Scale scored using ten items but the 1st item 
only indicates the external validity of (applicability of 
the trial) the article not included in the score.5,19 Finally 
the overall quality of the studies was also ranked using the 
GRADE approach.11 The GRADE approach is categorized 
into high, moderate, low, and very low. Accordingly, the 
PEDro score of the six included articles score ranges from 
6–9. In all studies, randomization and assessors blinding 
were carried 100% but no blinding for therapists was 
found. See Table 1

Results
Study Selection
The searching strategy that fulfills the criteria for inclusion 
six articles were identified and 24 full-text articles were 
excluded. Our selection process of the studies was dis
played in Figure 1

Data Extraction
The reviewers were prepared the tools and pull out the 
data. Those data were pulled out from each study; the 
number of participants in both groups, follow-up time, 
frequency of treatments, kind of treatment and mean age 

of the participants, outcome measures, study results, and 
conclusions.

Study Characteristics
A total of 699 patients with CNSLBP their age running 
from 31 to 56 years old were included. The overall 
descriptions of characteristics for the included six trials 
displayed in Table 2

Intervention for LBP
In this review, the included sample sizes were running 
from 30 to 445 participants, and its treatment durations 
3wks to 6 months. In this systematic review, six rando
mized clinical trials were included that assessed the 
effectiveness of ultrasound therapy on CNSLBP. In 
each of those studies, therapeutic ultrasound was found 
to be more effective than a dummy in reducing 
pain.7,10,22,27 However, in one study UST was not effec
tive when compared to placebo.18 No study reported 
adverse effects.

Durmus et al7 reviewed the efficacy of ultrasound 
therapy in the management of CNSLBP. These authors 
enough information stated which support the use of ultra
sound therapy in the decrease of pain, increase muscle 
strength and quality of life. Also, three studies reviewed 
these Mohseni-Bandpei et al, Fiore et al, and Tantawy 
et al10,22,27 the efficacy of therapeutic ultrasound therapy 
in the management of CNSLBP. These studies reported 
enough evidence which supports the use of ultrasound 
therapy in decreasing pain, disability, and increase range 
of motion.

Table 1 PEDro Score for Each Studies

PEDro Items Durmus et al 
(2010)7

Mohseni-Bandpei 
et al (2006)22

Tantawy et al 
(2018)27

Ebadi et al 
(2012)8

Fiore et al 
(2011)10

Licciardone 
et al (2013)18

Eligibility No Yes Yes Yes Yes Yes

Random allocation Yes Yes Yes Yes Yes Yes
Concealed allocation No No Yes Yes Yes Yes

Base line comparability Yes Yes Yes Yes Yes Yes

Blind participants Yes No No Yes No Yes
Blind therapist No No No No No No

Blind assessor Yes Yes Yes Yes Yes Yes

Adequate follow-up No Yes Yes No Yes Yes
Intention to treat analysis No No No Yes Yes Yes

Between-group comparisons Yes Yes Yes Yes Yes Yes

Point estimates and variability Yes Yes Yes Yes Yes Yes
PEDro score 6/10 6/10 7/10 8/10 8/10 9/10

Type of RCT quality Moderate Moderate High High High High
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A study conducted in Iran by Ebadi et al8 assessed the 
effectiveness of UST and placebo UST plus semi- 
supervised exercise on a patient with CNSLBP. After the 
treatment session, the mean VAS score drops out on both 
groups and vary with time. Both group analyses showed 
that VAS scores improved significantly from baseline to 
after the 10th session (p < 0.001) and continued to 
improve until the one-month follow-up measurement 

(p = 0.004). In this study for CNSLBP apply UST the 
same improvement being applied placebo UST plus semi- 
supervised exercise. Another study was done by 
Licciardone et al18 determined the effectiveness of UST 
on CNSLBP. However, at the end of the treatments, the 
analysis did not showed signify cant reductions in pain 
scores on the visual analog scale overtime when UST 
compared with sham UST (P = 0.99). So the author 

Figure 1 Flow diagram of selection of studies using preferred reporting items for systematic reviews and meta-analyses (PRISMA). 
Notes: Modified from Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009) Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. PLoS med. 2009;6(7):e1000097. Copyright: © 2009 Moher et al Creative Commons Attribution License.21
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concluded that UST was not effective in the treatment of 
CNSLBP.

Discussion
This is the primary systematic review as long as our knowl
edge designs that evaluating the clinical evidence supporting 
the use of UST based on the highest quality research evi
dence. The systematic review of randomized controlled trials 
(RCTs) has been designed to investigate the effectiveness of 
therapeutic ultrasound on the management of CNSLBP. All 
six RCTs compare UST with different therapeutics like high- 
intensity laser therapy (HILT), placebo, manipulation, photo
biomodulation therapy, and exercise therapy. Although 
electrotherapeutic modalities and physical agents are com
monly used in the treatment of CNSLBP however, still out of 
the overall studies four of them were found to support their 
use.7,10,22,27 Four of those articles revealed that UST is 

effective in the management of non-specific chronic LBP in 
reducing the intensity of pain. Those studies also supported 
the study conducted by Lewis et al17 Prescribed physiother
apy exercises such as general fitness and aerobic exercises, 
flexibility regimes, stretches, muscle strengthening, and 
spinal stabilizing exercises were found to be effective in 
reducing pain in patients with chronic LBP.

In this review, almost all of the included studies on UST 
can be considered of relatively higher methodological qual
ity. The quality of those articles that include in this study four 
of them high-quality RCTs,8,10,18,27 and two of them are 
moderate-quality RCTs.7,22 According to this review shows 
UST in four studies great effectiveness in reducing the inten
sity of pain. For instance, the study had done by Durmus 
et al7 showed a great improvement in the reduction VAS than 
exercise only. The maximum treatment sessions that were 
given in this could be contributed to patient improvement.

Table 2 The Characteristics of the Six Studies

Author 
(Year)

Ebadi et al 
(2012)8

Durmus et al 
(2010)7

Mohseni- 
Bandpei et al 
(2006)22

Licciardone 
et al (2013)18

Fiore et al 
(2011)10

Tantway et al 
(2018)27

Types of 

study

RCT RCT RCT RCT RCT RCT

N 

Mean age �
SD

N=50 

(G1=25 
G2=25), 

G1=31.4±12.3 

G2=37.4±11.9

N=59 

(G1=20 
G2=19 

G3=20) 

G1= 49.00 ±, 7.87 
G2= 48.31 ±8.95 

G3= 47.05 ±12.46

N=60 

(G1=60 
G2=60), 

G1= 34.8y (10.6) 

G2= 37.2y (10.2

N=455 

(G1=230 
G2=225)

N=30 

G1=15 
G2=15 

G1&G2=51.2 

±6

N=45 

(G1=15 
G2=15 

G3=15), 

G1= 37.03 ± 6.74. 
G2= 36.32 ± 7.82. 

G3= 36.85 ± 7.14

PEDro score 8/10 6/10 6/10 9/10 8/10 7/10

Out 

commeasures

VAS VAS, FRI VAS,OLBPD VAS VAS, 

OLBPDQ

VAS,OLBPDQ,

Intervention UST (1 MHz &1.5 

W/cm2) plus 

exercise (TG) and 
placebo UST plus 

exercise (CG)

UST (1MHz and 1 w/ 

cm2) plus exercise 

(TG1), ES plus exercise 
(TG2), and only 

exercise (CG)

UST (1MHz 1.5 

and 2.5 W/cm2 

plus exercise and 
manipulation plus 

exercise

UST(TG1) or 

sham UST(CG) 

and OMT 
(TG2) or sham 

OMT(CG)

UST (G1) 

and HILT 

(G2)

UST (1 MHz, and 1 

W/cm2 plus exercise 

(TG1), PBT plus 
exercise(TG2) and 

exercise (CG)

Frequency 

and Follow- 

up time

3days/wk. for 4wks 3days/wk. for 3wks 6 treatment 

session follow for 

6 months

6 treatment 

sessions follow 

for 8 wks.

5days/wk. for 

3wks

2 days/wk. for 8wks

P-value TG: p=0.004 

CG: p=0.004

TG: p<0.05 

CG: p>0.05

TG1:p=0.019 

TG2;p=0.001

TG: p=0.99 TG:P <0.001 TG:P<0.05

Abbreviations: G1, group one; G2, group two; G3, group three; VAS, visual analog scale; FRI, Functional Rating Index; OLBPD, Ostwestry low back pain disability 
questioners; ROM, range of motion; PDI, Pain Disability Index; UST, ultrasound therapy; TG, treatment group; CG, control group; OMT, osteopathic manual treatment; PBT, 
photobiomodulation therapy; wk, week; wks, weeks; TG1, treatment one; TG2, treatment two; RCT, randomized control trial; N, sample size; SD, standard deviation; ES, 
electrical stimulation; HILT, high-intensity laser therapy; y, year.

Journal of Pain Research 2021:14                                                                                                     https://doi.org/10.2147/JPR.S277574                                                                                                                                                                                                                       

DovePress                                                                                                                       
1255

Dovepress                                                                                                                                                            Haile et al

https://www.dovepress.com
https://www.dovepress.com


In another two studies,8,18 when UST compare with 
placebo shows the same improvement and ineffective 
respectively. The possible explanation could be not effec
tive due to the small number of treatment sessions (only 
six sessions)). Other explanations for ineffectiveness could 
be for instance the study that was done in Iran 2012 high
est dropout recorded. The difference in effectiveness level 
of UST among studies could due to the variations of mean 
VAS score running from 46–74mm. Besides that, all of the 
studies used different sample size, treatment sessions, and 
treatment time to do the research. Most of the studies were 
done without blinding patients or therapists so they were 
vulnerable to bias and only a few studies had adequate 
treatment time.

Electrotherapy is one the non-invasive procedure used 
to treat non-specific chronic LBP,16,23 among interferential 
currents and transcutaneous electrical nerve stimulation 
are used.9 Interferential therapy is used to relieve pain 
and to increase blood flow to the tissues,1 and also more 
useful than transcutaneous electrical nerve stimulation.31 

This study was consistent with the study done in turkey by 
Durmus et al7 comparing ultrasound therapy with electri
cal stimulation and exercise therapy at the end of the 
treatment both UST and electrical stimulation was effec
tive in reducing pain than exercise therapy. A research was 
conducted in 2011 by Fiore et al10 at the University of 
Foggia Italy participants randomly assigned to take HILT 
and UST for 3wks with 15 treatment sessions. The VAS 
score of the subjects was 7 (median) intensity those who 
took HILT were reducing from 7 (median) to 3 (median) 
and took UST 7 (median) to 4 (median) after treatment 
respectively. At the end of the treatment, both of them 
were effective in the management of LBP.

This review reveals that ultrasound is usually evaluated 
as part of a treatment package or in comparison with 
physiotherapeutic modalities. Generally; the report of two 
studies stated that UST did not have a beneficial effect on 
the management of non-specific LBP. However, based on 
the findings of four similar studies, reported that UST 
effective in the management of LBP.

Limitations
In this review only English-language articles were 
included, other important studies written in another lan
guage might be ignored. The majority of studies did not 
assess evaluate ultrasound therapy as alone, making it 
somewhat difficult to measure the effectiveness of ultra
sound therapy.

Clinical Implication
The evidence for the effectiveness of UST for non- 
specific chronic LBP was observed only in a few groups 
of separate trials. This review suggests that UST had an 
important in improving pain, functional activities, and 
reducing disability. Clinical decision-making will be 
based on the accessibility of UST when there is con
strain modalities.

Conclusion
In general, in this review, we can conclude that UST has 
a role in reducing the intensity of pain subjects 
presented with non-specific chronic LBP. Increased 
attention should be given to the risks and benefits of 
long-term use of UST, which more appropriately 
addresses the realities of managing chronic low back 
pain. Although in most parts of the world used as 
routine protocol treatment currently but needed further 
multi clinical trial studies with larger sample size and 
better studies with UST only.
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