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Abstract 

Background  Non-pharmacologic management of chronic low back pain (cLBP) should be considered the first-line 
treatment. However, consensus guidelines and internationally accepted recommendations on the therapeutic algo-
rithm are missing. The present level I systematic review presents a qualitative analysis of advancements in physiother-
apy over the past decades to discuss the role of physical and rehabilitation medicine in the management of cLBP.

Methods  In August 2025, the following databases were accessed: PubMed, Web of Science and Embase. All ran-
domised controlled trials evaluating the efficacy of physiotherapy programs in patients with cLBP were assessed 
using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria. The data extraction 
and risk-of-bias evaluation were performed independently by two authors.

Results  Data from 150 randomised controlled trials (RCTs) (12,773 patients) were collected. The mean symptom 
duration was 61.2 ± 51.0 months, and the mean follow-up was 4.3 ± 5.9 months. The mean age was 44.5 ± 9.4 years, 
and the mean body mass index (BMI) was 25.8 ± 2.9 kg/m2.

Conclusions  Managing cLBP is challenging. While individual investigations highlight the efficacy of a specific 
intervention, most cLBP management strategies share common elements. Combining key elements from various 
approaches may prove crucial. Although this result is not decisive for treatment, it paves the way for further research 
that considers a more holistic and multidisciplinary approach.

Keywords  Rehabilitation, Biomechanics, Neuromuscular, Kinesiophobia, Proprioception, Telerehabilitation, 
Biopsychosocial
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Introduction
Low back pain (LBP) is defined as pain, muscle tension 
or stiffness localised in the lumbar (L1–L5 vertebral 
region) and sacral spine (S1 to sacrococcygeal junc-
tion region) [1]. This condition can be accompanied by 
radicular LBP or radicular leg pain, secondary to nerve 
root impingement or dorsal root ganglion irritation, 
which presents as lower extremity pain, paresthesia and 
leg(s) weakness along a dermatomal distribution [2].

Chronic low back pain (cLBP), defined as LBP last-
ing more than 3 months, is a globally prevalent health 
problem with a high medical and economic burden 
on both individuals and society [3, 4]. People suffering 
from cLBP do indeed show prolonged disability, lead-
ing to poorer physical function, more restrictions and 
depressive symptoms and lower health-related quality 
of life (QoL), but also to a decline in productivity [3, 5].

In cLBP, various interventions are effective, such as 
pharmacological and non-pharmacological treatments, 
including physical and rehabilitation treatments, psy-
chological treatments and complementary and alterna-
tive medicine approaches [6–8]. In particular, recent 
guidelines strongly recommend initially selecting 
non-pharmacologic treatments, including therapeutic 
exercise, educational techniques, massage techniques, 
postural therapies, physical agents, complementary 
medicine techniques and more [9–11].

Re-educational programs have become essential to 
managing cLBP and are often used with pharmaco-
logical and surgical interventions [12, 13]. This review 
presents a qualitative analysis of the advances in physi-
otherapy over the past decades to highlight the role of 
physical and rehabilitation medicine in cLBP treatment.

Methods
Eligibility criteria
All the randomised controlled trials (RCTs) evaluating 
the efficacy of physiotherapy programs in patients with 
cLBP were accessed. According to the authors’ language 
capabilities, English, German, Italian, French and Span-
ish articles were eligible. According to the Oxford Cen-
tre of Evidence-Based Medicine [14], only RCTs with 
level I of evidence were considered. Reviews, opinions, 
letters and editorials were not considered. Animals, 
in  vitro, biomechanics, computational and cadaveric 
studies were not eligible. Studies reporting on non-spe-
cific [15] or mechanical [16] cLBP were included. The 
pain was defined as chronic when symptoms persisted 
for at least 3 months [7]. Studies including patients with 
radiculopathy and neurologic symptoms were excluded 
from this analysis.

Search strategy
This study was conducted according to the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 statement [17]. The following 
algorithm was established:

•	 Problem: cLBP;
•	 Intervention: physiotherapy;
•	 Comparison: different modalities of physiotherapy;
•	 Design: RCT.

In August 2025, the following databases were 
accessed: PubMed, Web of Science and Embase. No 
time constraint was set for the search, which was 
restricted to only RCTs. The medical subject headings 
(MeSH) used in PubMed are in the appendix. No addi-
tional filters were used in the database search.

Selection and data collection
Two authors (M.N., L.S.) performed the database 
search. Disagreements were settled by a third author 
(N.M.) with long experience in systematic reviews. 
All the resulting titles were screened by hand, and 
the abstract was accessed if suitable. If the abstract 
matched the topic, the full text was accessed. If the full 
text was unavailable, the article was not considered for 
inclusion. A cross-reference of the full-text bibliogra-
phy was also conducted to identify additional studies. 
All PDFs of full texts were saved in a dedicated folder 
and shared between the authors in a private cloud. 
Duplicates were deleted. Study selection and collection 
lasted 3 months, and the search was updated at each 
revision phase.

Data items
Two authors (M.N. and L.S.) independently performed 
data extraction. The following data at baseline were 
extracted: author and year of publication, journal of 
publication, men:women ratio, number of patients, 
included with related mean age and body mass index 
(BMI; kg/m2), mean length of symptoms duration 
before physiotherapy and the length of follow-up. Data 
were extracted in Microsoft Office Excel version 16.72 
(Microsoft Corporation, Redmond, USA).

Assessment of the risk of bias and quality 
of the recommendations
The risk of bias was evaluated in accordance with the 
guidelines in the Cochrane Handbook for Systematic 
Reviews of Interventions [18]. Two reviewers (M.N. 
and L.S.) independently assessed the risk of bias in the 
extracted studies. Disagreements were solved by a third 
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senior author (N.M.). RCTs were evaluated using the 
risk of bias of the software Review Manager 5.3 (The 
Nordic Cochrane Collaboration, Copenhagen). The fol-
lowing endpoints were evaluated: selection, detection, 
performance, attrition, reporting and other biases.

Synthesis methods
The principal author (F.M.) performed the statistical 
analyses following the recommendations of the Cochrane 
Handbook for Systematic Reviews of Interventions 
[19]. For descriptive statistics, IBM SPSS version 25 
was used. The mean and standard deviation were used. 
To assess baseline comparability, data distribution was 
analysed using the Shapiro–Wilk test. Analysis of vari-
ance (ANOVA) and the Kruskal–Wallis test were used 
for parametric and non-parametric data, with P values 
> 0.1 considered satisfactory. Given the substantial het-
erogeneity in intervention protocols, comparator groups, 
follow-up durations, outcome measures and reporting 
formats, no formal quantitative synthesis was attempted, 
and the findings were therefore interpreted qualitatively.

Results
Study selection
After a total of 2354 RCTs were retrieved, 1156 studies 
were excluded because they were duplicates. Another 
1006 articles did not fulfil the eligibility criteria and were 
therefore discarded. Reasons for non-inclusion include, 
in detail: study design (N = 697), low level of evidence (N 
= 148), therapy protocols that could not be classified into 
one of the categories of interest (N = 149) and language 
limitations (N = 12). After full-text evaluation, an addi-
tional 42 investigations were excluded because quantita-
tive data on the outcomes of interest were not available. 
Finally, 150 RCTs were available for inclusion. The results 
of the literature search are shown in Fig. 1.

Risk of bias assessment
The risk of bias analysis showed a low risk of selection 
bias, as all included studies were RCTs. The allocation of 
patients to each treatment group was performed with a 
high degree of quality in most studies, resulting in a low 
to moderate risk of allocation bias. Moderate risk was 
present for detection and performance bias, attributed 
to the lack of information on the blinding of investigators 
and patients during treatment and follow-up. In some 
studies, information on study dropouts during enrolment 
or analysis was incompletely reported, resulting in mod-
erate attrition bias. The risk of reporting bias was over-
whelmingly moderate, and the risk of other biases was 
primarily low. In summary, the risk of bias graph indi-
cates a moderate quality methodological assessment of 
RCTs (Fig. 2).

Study characteristics and results of individual studies
Data from 12,773 patients were collected. The mean 
symptom duration was 61.2 ± 51.0 months, and the mean 
follow-up was 4.3 ± 5.9 months. The mean age was 44.5 ± 
9.4 years. The mean BMI was 25.8 ± 2.9 kg/m2. The gen-
eralities and demographics of the included studies are 
presented in Table 1.

Discussion
Physiotherapy (PT) offers a comprehensive approach 
to managing cLBP [10]. By employing manual therapy, 
exercises and education techniques, PT can help reduce 
pain, improve mobility and enhance overall function [20]. 
Additionally, PT can address underlying contributing fac-
tors such as muscle imbalances, poor posture and biome-
chanical issues, providing long-term relief and preventing 
future episodes of cLBP [21]. PT helps restore physiologi-
cal movement patterns and function of the lower back 
[22]. This allows patients to resume daily activities more 
efficiently and reduces limitations caused by pain [23, 
24]. Thus, PT can function as a term that encompasses 
several approaches [25, 26].

Patient education techniques
Patient education is a cornerstone of PT for cLBP [27]. 
This encompasses various approaches, including tradi-
tional ‘back school’ programs, active self-management 
strategies and contemporary techniques [28–30]. A pri-
mary goal of education techniques in cLBP management 
is to ‘demedicalize’ the patient’s condition, fostering a 
biopsychosocial self-management approach [31, 32]. This 
involves shifting attitudes away from viewing pain as 
solely a medical problem and towards understanding its 
complex interplay with psychological, social and biologi-
cal factors [33]. However, attending exercise classes in a 
clinical setting with a physiotherapist may inadvertently 
reinforce patients’ perceptions of themselves as medical 
patients in need of treatment [33]. This could undermine 
demedicalization, perpetuating the belief that some-
thing is fundamentally wrong with the patient’s physical 
structure or health [33]. The existing literature presents a 
mixed picture regarding the outcomes of combining edu-
cation and exercise to manage cLBP. While some stud-
ies have reported positive effects [34–38], others have 
yielded less favourable results [39–42].

The so-called ‘back schools’ are educational programs 
designed to prevent and rehabilitate back pain [43]. The 
original back school comes from Sweden and aims to 
raise patients’ awareness of their clinical condition while 
improving mobility, flexibility and strength through spe-
cific exercises [44, 45]. Historically, back school programs 
in hospital settings often follow a top-down approach, 
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linearly presenting information and focusing on basic ill-
ness information [46]. However, contemporary research 
generally supports the effectiveness of back-school pro-
grams in managing cLBP [43, 47–49]. In the articles ana-
lysed in the present investigation, we found an anecdotal 
comparison suggesting that hirudotherapy may be more 
effective than back school in managing certain cases of 
cLBP [50]. The available data are limited and lack the rig-
our of controlled clinical trials.

In the last decades, a new biopsychosocial back school 
approach, based on the Health Action Process Approach, 
has been shown to be more effective in short- and long-
term outcomes than the traditional back school [51]. This 

interdisciplinary, patient-oriented program is delivered 
through interactive sessions in which the trainers actively 
involve patients in the educational process, using a com-
bination of methods (short lectures, group discussions, 
small-group work, practice and individual work) [51]. 
Educational processes comprehended basic knowledge 
about back pain (e.g. epidemiology, risk factors, develop-
ment, disorders, therapy) regarding physical, psychologi-
cal (fear-avoidance-endurance model, coping behaviour) 
and social aspects [51].

Another promising educational approach to managing 
cLBP involves the Movement System Impairment (MSI) 
classification model [52].  MSI utilises a standardised 

Articles removed because of
duplication
(n = 1156)

Articles screened
(n = 1198)

Full-text articles assessed for
eligibility
(n = 192)

Articles included in quantitative
synthesis
(n = 150 )
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of quantitative data

(n = 42)
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database search
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Fig. 1  PRISMA flow chart of the literature search
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examination to identify specific movement and pos-
tural impairments associated with cLBP symptoms [52]. 
Treatment based on the MSI model focuses on educat-
ing patients and prescribing exercises designed to correct 
the identified impairments [52].  The primary goal is to 
minimise excessive lumbar spine movements,  encour-
age movement in other joints, and avoid extreme spinal 
postures [52]. While the MSI-based approach appears 
logical,  comparative studies have not demonstrated sig-
nificant differences in outcomes compared with symp-
tom-guided stretching and strengthening exercises in 
individuals with cLBP [52].

Physiotherapists also teach exercises that patients can 
perform at home to maintain their progress and manage 
future flare-ups; moreover, periodic remote monitoring 
or reminders of having to perform the prescribed exer-
cises appear to improve outcomes [53, 54]. The literature 
provides evidence of the non-inferiority of home-based 
exercises when guided by qualified personnel [55]. Sen-
sory feedback during motor re-education could also be 
considered a different form of education, which could be 
applied as a supplement [56]. Evidence exists for the ben-
eficial effects on self-reported pain and sensory percep-
tion, suggesting that simple feedback interventions could 
significantly improve outcomes of standard treatment 
[56].

Motor re‑educational program and therapeutic exercise
A wide range of re-educational techniques fall under 
the category “therapeutic exercise” (TE), which can be 
defined as "movement prescribed to correct impairments, 
restore muscular and skeletal function and maintain 
a state of wellbeing" [57]. TE is a core component of a 
motor re-educational program, which can also involve 
Adapted Physical Exercise (APE) [57, 58]. APE is car-
ried out on people with disability in a phase of clinical 

stability to ease their return to movement [58]. Under 
the guidance and following the prescription of a physia-
trist,  physiotherapists administer personalised TE pro-
grams that often incorporate components such as core 
strengthening,  flexibility improvement,  spinal stabili-
sation,  and overall fitness training [59–65].  These pro-
grams are tailored to meet the specific needs of each 
patient and address the underlying causes of their LBP 
[59–65]. Results of TE usually include increased mus-
cle strength, improved joint range of motion (ROM), 
reduced pain and an overall improvement in QoL [66, 
67]. TE can be “active” (if the patient himself performs 
the movement) or “passive” (if the movement of the body 
segment is entirely in the hands of the physiotherapist) 
[62, 68]. If patients contribute to the movement while the 
physiotherapist provides assistance, it is referred to as an 
active-assisted technique [62]. Nowadays, passive mobi-
lisation can also be applied through several devices, even 
remotely at home, but always under the supervision of 
a physiatrist or physiotherapist and with guidance from 
technological aids [68]. The physiatrist will consider the 
patient’s clinical and functional status when selecting 
the most appropriate treatment approach.  Active tech-
niques are generally preferred whenever possible, as they 
empower patients to take an active role in their recovery 
and can lead to more sustainable long-term outcomes 
[69]. Active patient engagement enhances treatment 
adherence and improves long-term outcomes signifi-
cantly [70], and individualised approaches seem to be 
even more effective than standardised ones [71]. In any 
case, it has not yet been established which type of mobi-
lisation is more appropriate for managing LBP, and there 
is evidence in the literature of therapeutic failures (e.g. 
lumbar rotations) to date [72]. TE can improve blood 
flow and reduce inflammation, promoting healing, reduc-
ing muscle tension, improving circulation and alleviating 

Fig. 2  Cochrane risk of bias tool
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pain [57]. Introducing low-impact aerobic exercise pro-
grammes could further improve results [73]. Sometimes 
the exercises are not focused exclusively at the lumbar 
level but consider the entire spine, especially in cases of 
more widespread alterations (e.g. anteposed neck) [74], 
or consider pelvic floor muscles training to coactivate 
superficial and deep core muscles, resulting in signifi-
cantly better improvements in pain and disability scores 
compared with routine treatment alone [75].

TE has demonstrated comparable efficacy to pharma-
cotherapy in managing cLBP [76]. Additionally, TE offers 
the potential advantage of improving QoL by reducing 
the risk of adverse side effects often associated with med-
ications [76]. Lastly, modern technology has facilitated 
the remote delivery of TE through telerehabilitation [77]. 
Current research suggests that various methods, such as 
smartphone applications, can effectively manage cLBP 
using this approach [78]. Telerehabilitation offers sev-
eral advantages, including increased patient convenience 
(eliminating the need for in-clinic visits), reduced health-
care costs and potentially lower environmental impact 
[78–83]. However, potential drawbacks include less phy-
siatrist oversight, which could compromise treatment 
efficacy [78–83]. Studies evaluated in the present study 
suggest that supervised TE interventions typically dem-
onstrate superior outcomes compared with unsupervised 
approaches [78–83].

Both exercises with moderate and high loads seem to 
positively stimulate the muscular and articular apparatus, 
improving strength, mobility and pain [84, 85]. Patients 
who undergo low-load exercises seem to obtain better 
results; this could be explained by the fact that they can 
focus more on performing correctly and specific exer-
cises to their condition rather than lifting higher loads 
[84, 85]. Conversely, the higher load results in excellent 
strength improvement related to greater muscle stimula-
tion [84, 85].

Comparative studies have also investigated the efficacy 
of high-intensity strengthening (HIT) versus moderate-
intensity strengthening (MIT) for managing cLBP [86, 
87]. HIT significantly improved disability scores and 
exercise capacity during and after a 12-week supervised 
exercise therapy program [86]. High-intensity aerobic 
exercise has also shown positive effects for patients with 
cLBP [87].

Another possible approach is lumbar stabilisation 
[88, 89]. Lumbar stabilisation exercises (e.g. hamstring 
stretch, pelvic tilt, bridge, side plank on knees) are specif-
ically designed to strengthen the trunk and core muscles 
and thus support the lower back [88, 89]. These exer-
cises aim to decrease joint instability, which can lead to 
pain, spinal cord impairments or damage to nerve roots 
[88, 89]. The benefits of lumbar stabilisation exercises 

include reduced LBP, improved posture, increased neuro-
muscular control and increased strength and endurance 
of spinal muscles [88, 89], even in people with seden-
tary occupations [90]. Physiotherapists could make use 
of closed or open kinetic chain exercises [91]. An open 
kinetic chain exercise isolates a limb’s movement, such 
as leg extensions on a machine [91]. On the other hand, 
closed-chain exercises involve the patient’s foot or hand 
being fixed against something, mimicking real-world 
activities such as squats [91]. Physiotherapists use both 
types to target specific muscles or improve functional 
movement for different goals [91]. Literature reports a 
possible superiority of lumbar stabilisation in the closed 
chain modality [91]. Stronger core muscles support the 
spine, while better flexibility allows for pain-free move-
ment [34]; core stabilisation could also be combined with 
other types of motor re-education (e.g. myofascial tech-
niques) [92], and the addition of breathing exercises has 
been suggested as a tool to improve outcomes (mostly 
pain, fatigue and sleep quality) [93]. A lumbar stabilisa-
tion approach is assumed to offer greater benefits than 
dynamic strengthening and Pilates [94]. A possible rea-
son for this is that stabilisation exercises incorporate a 
drawing-in technique highly effective in simultaneously 
activating the transversus abdominis and multifidus mus-
cles, fostering a pattern that primes the deep abdominal 
and multifidus muscles in a feedforward manner, which 
aids in preserving their supportive function and ensures 
they work in harmony with the overarching muscle 
groups [94]. During stabilisation exercises, deep focus is 
also given to the specific postural abnormalities shown 
by patients, making it possible to individualise treat-
ment [95, 96]. Moreover, lumbar stabilisation exercises 
enhance the lumbar extensors, improve functional abil-
ity and increase the lumbar range of motion [94–96]. 
Impaired function or weakness of the lumbar erector 
spinae, which provides lumbar stability during sustained 
posture and movements, may result in cLBP [97]. Its 
activity can be successfully promoted by proprioceptive 
neuromuscular facilitation (PNF) training, focused on 
alternated isometric contractions of the trunk flexor and 
extensor muscles against maximum resistance, alternated 
concentric and eccentric contractions of trunk agonists, 
and on trunk movement in rotational and diagonal direc-
tions using bilateral diagonal limb movements [97]. PNF 
training, providing lumbar stability in both static and 
dynamic conditions, seems to be effective in reducing 
pain intensity and functional disability and improving 
patient satisfaction [97]. When combined with walking, 
lumbar stabilisation exercises effectively reduce pain and 
improve muscle endurance in patients with LBP [98]. 
This combination may also help prevent recurrences [98]. 
Lumbar traction is another technique widely used in the 
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past for LBP but increasingly less today [99, 100]. Lum-
bar traction stretches the lower back to ease lower back 
pain [99, 100]. It can be done with a machine or directly 
by a physical therapist [99, 100]. While effective for 
some patients in reducing pain and improving mobility, 
research is not conclusive, and side effects can occur (e.g. 
muscle soreness, pain, headache) [99, 100].

Emerging evidence suggests that TE targeting the lower 
limbs may be valuable to manage cLBP in recreational 
runners [101]. Current evidence has shown that individu-
als with cLBP often exhibit impairments in their lower 
limb muscles, including weakness in knee extensors and 
reduced hip extensor activation and endurance [101]. 
These impairments can compromise shock absorption 
during activities such as running, potentially transfer-
ring excessive forces to the lower back and contributing 
to pain [101]. Strengthening lower limb muscles may help 
alleviate pain and improve function by reducing load-
ing on the lower back [101]. Therefore, lower limbs TE 
warrants consideration as an alternative or complemen-
tary approach for treating cLBP [101]. This strategy holds 
promise for superior re-educational outcomes, particu-
larly improving running ability, knee extension strength 
and overall running gait [101]. However, it is impor-
tant to acknowledge that the current research primarily 
focuses on the effects on runners, and further investiga-
tion is needed to determine the generalizability of these 
findings to other populations with cLBP [101].

Motor control exercises (MCE) are another category 
widely applied to manage cLBP [102]. Spine control and 
stability are usually abnormal in people with cLBP (e.g. 
delayed activation of the deep trunk muscles in dynamic 
tasks, fat infiltration in the paravertebral muscles and 
increased stiffness to compensate for low mobility) 
[103]. MCE seems to help reduce these burdens through 
a motor-learning approach to improve spine and pel-
vis control, posture, movement and muscle coordina-
tion with re-educational exercises [103, 104]. Compared 
with sham therapy (i.e. detuned ultrasound therapy and 
detuned short-wave therapy), MCE (i.e. re-education 
of the multifidus and transversus abdominis muscles, 
pelvic-floor muscles, breathing control and control of 
spinal posture and movement) improve activity and 
global feeling of recovery but not pain at 2 months, with 
effects lasting up to 1 year [102, 105]. When the effects 
of a program based on individualised MCE combined 
with cognitive-behavioural therapy (CBT) are compared 
with those of a standard motor program alone (i.e. pas-
sive spinal mobilisation, stretching, muscle strengthening 
and postural control), MCE plus CBT produced greater 
benefits on disability, kinesiophobia, catastrophising and 
QoL; probably these patients had better coordination of 
spinal muscles with less lumbar dysfunction and need of 

compensatory strategies achieving better functional out-
comes [106, 107]. Adding CBT can help improve therapy 
outcomes for patients’ awareness of the problem and help 
them adopt a more functional compensatory strategy 
[106, 107]. When MCEs are compared with lumbar sta-
bilisation exercises, no differences in pain or disability are 
found, and both approaches appear effective [108].

Graded activity is a form of TE that progressively 
increases demands on the patient, with incremental goals 
that lead to greater activity tolerance [109]. It usually 
works best in deconditioned patients [109]. Compared 
with MCE, graded activity seems superior to MCE in 
patients with low spine instability, low coping, low fear 
and low psychosocial risk [110]. Conversely, MCE have 
greater benefits in patients with self-reported signs of 
clinical instability [110]. This is consistent with the nature 
of the two approaches (one focused on gradually improv-
ing patients’ performances, the other on spine instability) 
and their clinical rationale [109, 110].

Stretching is another component of a motor re-edu-
cational program that could benefit the management of 
cLBP [111]. By improving flexibility, reducing muscle 
tension and increasing ROM, stretching can help allevi-
ate pain and discomfort. Systematic stretching manoeu-
vres enhance the functional gains of patients with cLBP 
[111]. Isostretching  is a form of static stretching where 
a muscle is stretched to its maximum point and held in 
that position for an extended period. Unlike dynamic 
stretching, which involves movement, isostretching is a 
static exercise [112]. Tension is produced within the mus-
cle and its connecting tissues when a muscle is stretched 
[112]. By holding this stretch, the muscle fibres gradu-
ally lengthen, achieving increased flexibility and ROM 
[112]. Isostretching is a valuable technique to reduce pain 
and improve function, patient satisfaction and QoL in 
patients with cLBP [112].

Manual therapy/manipulation
Another possible PT approach to cLBP is Manual Ther-
apy (MT) (or spinal manipulation): spinal manipulation 
differs from mobilisation as it involves high-velocity 
thrusts that exceed the joint’s normal range of motion, 
often producing audible clicks [113]. MT can reduce pain 
if applied by specific methods, such as the Arthrokine-
matic Approach-Hakata method [114] or fascial manipu-
lation [115]. When followed by targeted active exercises, 
it significantly decreases functional disability and fur-
ther attenuates pain intensity [116]. Electromyographic 
(EMG) analysis has shown that MT can effectively reduce 
abnormal electrical signals and activity within muscles 
[117]. Some authors have reported superior short- and 
long-term outcomes of spinal manipulation compared 
with back school or individual physiotherapy regarding 
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functional improvement and pain relief [48, 118, 119]. 
However, while confirming the effectiveness of spinal 
manipulation, different techniques and approaches do 
not show significant differences [120–122]. Moreo-
ver, comparative studies on region-specific versus non-
region-specific spinal manipulation have demonstrated 
no immediate differences in pain intensity or pressure 
pain threshold [29]. Some studies have reported a more 
pronounced effect of MT on pain reduction compared 
with functional improvement [123].  This disparity may 
be attributed to the limitations of MT in addressing psy-
chosocial factors or other underlying contributors to dis-
ability [123]. Further, more rigorous research is necessary 
to address the observed heterogeneity in study outcomes 
and establish more definitive conclusions regarding the 
effectiveness of various interventions.

Massage techniques
Massage techniques (e.g. lumbar tender point deep mas-
sage and deep cross-friction massage)  have emerged as 
valuable adjuncts in managing various musculoskeletal 
conditions,  including cLBP [124–126]. Deep tissue mas-
sage is designed to modify soft tissue structures and 
restore muscle mobility [124]. The physiotherapist gradu-
ally applies pressure to the tissues until they respond with 
relaxation [124]. Optimal therapeutic effects are achieved 
by positioning the patient’s muscles in an extended posi-
tion [125]. The massage therapist focuses on the muscle 
belly and tendon-bone attachments, aiming to soften the 
tendon and influence muscle stretch receptors [126]. The 
ultimate goal is to release chronic muscle tension and 
restore physiological movement patterns [127], reduc-
ing pain and disability at the end of the treatment and in 
the medium term, compared with transcutaneous elec-
trical nerve stimulation (TENS) [125]. Massage can also 
be applied following specific methods, such as the Gua 
Sha Therapy, an instrument-assisted “pressure-stroking” 
of a lubricated area of the body surface [128], or Thai 
traditional massage, a form of bodywork that combines 
acupressure, stretching and passive yoga to improve cir-
culation, flexibility and overall wellbeing by applying 
pressure to specific points on the body using hands, feet, 
elbows and knees [129].

Postural therapies
Postural therapies (e.g. McKenzie Method, Souchard, and 
Feldenkrais)  emphasise improving body align-
ment and reducing spinal strain to alleviate cLBP 
[79, 130, 131].  These approaches incorporate exer-
cises,  stretches,  and educational components to 
address postural imbalances and enhance spinal align-
ment.  These therapies can relieve pain,  improve mobil-
ity,  and prevent future flare-ups by reducing strain on 

the spine.  Moreover,  these methods empower patients 
by teaching them self-care strategies and proper body 
mechanics, enabling them to manage their cLBP actively.

The Feldenkrais method is a postural therapy that uses 
gentle movement and directed attention to help peo-
ple learn new and more effective moving methods [79]. 
The process is based on the concept that our movement 
patterns are internalised, and, by becoming more aware 
of our habits, we can improve them for the better [79]. 
Feldenkrais lessons typically involve lying on a mat and 
slowly moving through small, precise movements [79]. 
At the same time, an operator guides participants ver-
bally, helping them focus on their sensations and how 
their bodies are moving in space [79]. The Feldenkrais 
method effectively improves body awareness and pos-
ture, increases flexibility and ROM and reduces pain, 
stress and anxiety [79].

McKenzie’s method, also called Mechanical Diag-
nosis and Therapy (MDT), for LBP is based on specific 
exercises, repetition and an educational approach [132]. 
MDT empowers patients to learn exercises and tech-
niques to manage their pain, reducing reliance on health-
care professionals for long-term care [132]. Unlike some 
passive treatments, the McKenzie Method uses specific 
repeated movements to improve mobility and function 
in the spine [132]. Patients undergoing MDT are classi-
fied into three categories (i.e. derangement, dysfunction 
and postural) according to their response to repeated 
movements and maintaining precise positions for long 
periods [131]. This is used to apply a tailored re-educa-
tional program and enable patients to self-manage LBP’s 
symptoms [131]. The validity of the McKenzie method 
has been demonstrated, with improvement in pain meas-
ures compared with placebo [131]. MDT actively involves 
patients through education for back, neck and extrem-
ity disorders, encouraging patients to learn the exercises 
and techniques to manage their pain [133]. Compara-
tive studies have shown that MCE and MDT may yield 
similar short- and long-term outcomes regarding mus-
cle recruitment, pain and function [134, 135]. However, 
the duration of treatment appears to be a critical factor 
[134, 135]. A limited number of sessions, such as 12 ses-
sions over eight weeks, might not be sufficient to achieve 
optimal results [134, 135]. MDT has also been compared 
with back school [136]. Both MDT and back school seem 
effective in reducing cLBP-related pain and disability, 
with the latter having slightly better results [136]. MDT 
reduces work-related LBP more than interferential cur-
rent, ultrasound and heat [137].

Souchard is a postural therapy that addresses underly-
ing postural imbalances to reduce cLBP symptoms and 
improve overall spinal health [130]. The method involves 
a series of exercises and stretches designed to improve 
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flexibility and  strengthen core muscles [130].  Souchard 
can also help patients develop better body awareness and 
learn how to maintain good posture throughout the day 
[130]. This technique effectively improves pain, function 
and QoL aspects (emotional, limitations in physical func-
tioning, vitality and mental health) in cLBP [130].

Physical agents
PT can be combined with physical agents such as heat, 
cold, electricity, vibration, ultrasound and electromag-
netic waves to reduce pain and inflammation, promote 
tissue healing, improve muscle and joint function and 
re-educate movement. The main categories include ther-
motherapy (heat), cryotherapy (cold), electrotherapy 
(electric current), magnetotherapy (magnetic fields) and 
laser therapy (laser light). Antalgic electrotherapy (i.e. 
TENS, interferential current) is particularly useful for 
pain reduction and is widely applied in LBP; it is essential 
to acknowledge that the existing literature presents con-
flicting evidence regarding the efficacy of antalgic electro-
therapy intervention on function and mobility compared 
with traditional approaches like mobilisation and exercise 
[138–140]. While some studies report limited benefits 
[138], others suggest positive outcomes [139]. The more 
remarkable agreement is present, however, regarding the 
reduction of pain [139], both if the TENS was applied 
in conventional (continuous stimulation at 100  Hz for 
100 µs with sensory intensity) and burst mode (stimula-
tion at 100 Hz modulated at 2 Hz for 100 µs with motor-
level intensity) [140]. On the other hand, the association 
of exercises (e.g. core strengthening, aerobic exercises) 
and TENS seem to be a valid option, adding up the ben-
efits of the two techniques [141, 142]. This association 
produces greater improvements in pain, disability, anxi-
ety, depression and sleep patterns than those obtained by 
kinesio taping and exercises [143]. In the literature, data 
about how effectiveness is affected by the type of appli-
cations, site of application, treatment duration, optimal 
frequencies and intensities are broadly lacking [144]. 
Electrotherapy could also be used for muscle stimulation 
and strengthening: neuromuscular electrical stimulation, 
electrical impulses to stimulate nerves and cause muscles 
to contract, and it has shown necessary improvements 
in both performance-based and self-reported measures 
of function [145]. Whole body vibration (WBV) is a via-
ble and effective instrumental physiotherapy approach 
which uses oscillatory muscle stimulation: feet are placed 
on a vibrating platform [146]. Vibrations spread to the 
whole body, stimulating muscle activation through tonic 
reflexes [147]. Mechanical vibration could strengthen 
muscles, particularly paravertebral and lower limbs, and 
improve balance and neuromuscular performance, thus 
reducing pain and improving mobility [146–148]. To 

achieve the same objectives, vibration can also be applied 
to the cables of a sling suspension system while patients 
perform sling exercises (Neurac system) [149]. The com-
bination of vibratory stimulation and sling exercise allows 
for high-level stimulation of the neuromuscular system, 
which is particularly effective for lumbar stabilisation 
[149]. However, a multidisciplinary approach incorporat-
ing physical therapy could be better at optimising long-
term pain reduction and functional outcomes in patients 
with LBP [150]. Shockwave therapy is a non-invasive 
treatment for cLBP that involves delivering focused 
acoustic waves to the affected area [151]. This therapy 
can reduce pain, improve function, reduce medication 
reliance and minimise side effects, mainly if administered 
alongside a standard exercise program [151].

A combination of repetitive peripheral magnetic stimu-
lation (RPMS) and motor training of the superficial mul-
tifidus muscle might favour motor learning and brain 
plasticity more than training alone [152]. Brain plasticity 
improves the corticomotor control of the multifidus and 
lumbopelvic spine during activities of daily living without 
generating pain [152].

Photobiomodulation therapy,  or low-level laser ther-
apy,  is a non-invasive treatment that uses light energy 
to stimulate cellular processes and promote heal-
ing [153].  When applied to cLBP,  photobiomodula-
tion can offer several benefits [153]. It can help alleviate 
pain, reduce muscle tension, and accelerate tissue repair 
by reducing inflammation, improving blood circulation 
and modulating pain signals [153].  Additionally,  photo-
biomodulation may enhance the effectiveness of other 
treatments, such as physical therapy or deep water run-
ning, leading to improved outcomes for individuals with 
LBP [153].

Electro-acupuncture uses electrical current to stimu-
late acupuncture needles [154]. This technique is believed 
to enhance the therapeutic effects of traditional acupunc-
ture [154].  While electro-acupuncture can effectively 
manage cLBP,  the exact mechanisms by which it works 
are not fully understood [154]. Electro-acupuncture may 
help to reduce pain,  improve muscle function and pro-
mote healing by stimulating the release of endorphins 
and other neurotransmitters [154]. Emerging evidence 
suggests that combining electro-acupuncture with back 
exercises may effectively manage cLBP [154].  This syn-
ergistic combination could enhance pain relief and func-
tional outcomes [154].

In addition to physical therapy, the back care pillow 
helps decrease pain intensity and disability and improve 
the ROM [155]. Its use has multiple benefits, such as 
maintaining the appropriate lumbar curvature and 
decreasing back muscle spasms and intra-disc pressure 
by changing the distribution of loads between discs [155].
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Other miscellaneous approaches
A variety of other approaches have been employed in 
the management of cLBP. The efficacy of these regimens 
suggests that TE alone cannot fully account for the man-
agement of cLBP. Psychological factors, such as altered 
attentional focus and reduced pain-related avoidance 
behaviours, are crucial in mitigating the effects of decon-
ditioning [156]. Cognitive-behavioural therapies (CBT) 
are effective in addressing these psychological compo-
nents [156–159]. CBT (involving education with making 
sense of pain, graded movement exposure and lifestyle 
changes) was more effective than manual therapy and 
exercise (MT-EX) in reducing disability at 6-months and 
1-year follow-up [156], but also at 3-year follow-up with-
out concomitant reductions in pain intensity, suggesting 
a decoupling of the pain – disability relationship, prob-
ably related to the reductions in anxiety and depression 
and pain related fear regarding work [157], in contrast 
to previous studies with positive results both in disabil-
ity, fear-avoidance beliefs and pain [158, 159]. Instead, 
no additional benefits were found with the use of an 
internet-delivered CBT program (MoodGYM) to physi-
cal treatments in those patients with non-specific cLBP 
at medium risk of ongoing disability [160].

Another alternative technique is therapeutic climbing, 
which offers a unique approach that combines physical 
and psychological benefits [161]. It provides a structured 
environment for core and trunk muscle strengthening 
while simultaneously addressing pain-related fear and 
avoidance behaviours [161]. Therapeutic climbing may 
facilitate a more positive body image and improved cop-
ing mechanisms by shifting attention away from pain and 
towards physical accomplishment [161]. Guided moun-
tain hiking is another possible alternative to benefit indi-
viduals with cLBP [162].  The gradual inclines in guided 
hikes allow for a controlled increase in physical demands, 
reducing the risk of strain [162]. Hiking strengthens mus-
cles in the legs, core and back while improving flexibility 
and range of motion [162]. As a weight-bearing activity, 
hiking helps maintain bone density and enhance balance 
[162]. Being in nature can provide a distraction from pain 
and reduce stress, both of which can contribute to cLBP 
[162].

Kinesio taping (KT), or K-tape, is a therapeutic tech-
nique that could aid during PT [143, 163]. KT involves 
applying elastic adhesive tape to the skin [164]. The tape 
is designed to mimic the elasticity of human skin [164]. 
It should provide various benefits, including pain relief, 
supporting muscles and joints, reducing inflammation, 
improving circulation and healing and enhancing pro-
prioception (body awareness) [165]. The tape is applied 
in specific ways depending on the intended outcome 
(e.g. paravertebral application in case of LBP) [165]. KT 

can effectively reduce pain in LBP patients, regardless 
of whether it is applied with or without tension [165]. 
Moreover, when used with tension, KT has demonstrated 
the ability to improve disability, ROM and pain at short-
term post-application [164] with positive effects on ROM 
and disability sustained for long [165]. KT might be help-
ful, mainly when used alongside PT [143, 163].

Complementary medicine techniques
Various complementary medicine techniques have been 
applied to treat cLBP. Yoga combines physical postures, 
breathing exercises and meditation. It aims to promote 
physical and mental wellbeing [166]. Immersive yoga-
based lifestyle programs can effectively manage pain-
related disability and improve spinal flexibility [167]. 
These programs often demonstrate superior outcomes 
compared with traditional physical exercise regimens 
[166–168]. Compared with PT, yoga seems to produce 
similar results, with sustained improvements observed at 
1 year, regardless of the maintenance strategy employed, 
without increasing rates of adverse events, primarily 
involving joint and back pain [169]. Yoga has the advan-
tage of having demonstrated its effectiveness in address-
ing not only pain intensity and functional disability but 
also psychological factors such as depression and anxi-
ety,  which can significantly influence pain perception 
[170, 171]. Shiatsu is a Japanese bodywork therapy that 
involves applying pressure to specific points on the body 
[172]. Current literature reports that combining Shi-
atsu with standard care for cLBP could lead to improve-
ments in pain symptoms and overall QoL shortly after 
the completion of Shiatsu treatments [172]. Tai Chi and 
Qi Gong  are ancient Chinese practices that focus on 
cultivating vital energy,  or  qi [173, 174].  Both involve 
slow,  fluid movements coordinated with breathing  and 
aim to improve physical and mental health [173–175]. 
While research on the effectiveness of Tai Chi for man-
aging cLBP is ongoing, existing studies offer mixed find-
ings. Some authors suggest that Tai Chi may protect the 
nervous system in ageing individuals with non-specific 
LBP while also alleviating pain [173]. On the other hand, 
others report that, while Tai Chi can reduce pain, it may 
not improve lower limb proprioception in patients with 
chronic nonspecific LBP [174]. Qigong, instead, signifi-
cantly reduces pain and improves range of motion and 
core muscle strength while ameliorating heart rate, res-
piratory rate and mental status [175].

Fu’s subcutaneous needling  is a traditional Chinese 
medicine technique that involves inserting fine nee-
dles into specific points beneath the skin [176].  Unlike 
acupuncture,  which targets more profound points,  Fu’s 
subcutaneous needling focuses on superficial layers 
[176].  This technique stimulates circulation, reduces 
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pain and improves overall health [176]. It is often used to 
treat conditions like chronic pain,  stress  and insomnia. 
Reports regarding the benefits of Fu’s subcutaneous nee-
dling in cLBP are available [176].

Pilates, developed in the early twentieth century, is a 
physical fitness system that focuses on strengthening the 
body, improving flexibility, and enhancing posture. Mul-
tiple studies have demonstrated the effectiveness of 
Pilates in managing cLBP [177–180]. Pilates improves 
pain,  function,  and QoL,  including functional capacity 
and vitality [177–181]. A comparative study found that 
mat and water Pilates programs can benefit individuals 
with LBP [181]. However, the study identified a potential 
limitation of Pilates in improving balance [181]. Further 
research may be necessary to explore the combination 
of Pilates with additional exercises to address balance 
deficits.

Multidisciplinary approaches
In the present review, different techniques have been 
discussed individually. Research increasingly supports 
the superiority of a multidisciplinary approach in man-
aging cLBP [182–190].  This holistic approach encom-
passes physical training, occupational therapy, workplace 
interventions,  back school, education,  relaxation train-
ing,  psychological support  and cognitive-behavioural 
stress management methods [182–190]. While PT can be 
valuable, combining it with these additional interventions 
often leads to more comprehensive and long-lasting out-
comes [182–190]. The effectiveness of multidisciplinary 
approaches can vary,  and some studies have reported 
mixed results  [191]. However,  the growing body of evi-
dence suggests that a holistic approach is generally more 
beneficial in addressing the complex nature of chronic 
pain,  which often involves physical,  psychological  and 
social factors.

Conclusions
Managing cLBP is challenging. While individual inves-
tigations highlight the efficacy of a specific intervention, 
most cLBP management strategies share common ele-
ments. Combining key elements from various approaches 
may prove crucial. Although this result is not decisive in 
treatment, it paves the way for further research consider-
ing a more holistic and multidisciplinary approach.
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