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INTRODUCTION
Low back pain (LBP) affects approximately 80% 

of individuals at some point during their lifetime 
and remains the leading cause of years lived with 
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Introduction. Chronic low back pain (CLBP) is one of the leading 
causes of disability worldwide and is among the most frequent 
reasons for consultation in general practice. Contemporary clinical 
guidelines consistently recommend exercise therapy as a first-
line non-pharmacological intervention; however, uncertainty 
remains regarding the most effective exercise modalities and 
their long-term benefits. To systematically review the evidence 
regarding the effectiveness of exercise therapy for adults with 
chronic non-specific low back pain, with particular emphasis on 
outcomes relevant to primary care.
Methods. A systematic literature search was conducted in 
PubMed/MEDLINE, Scopus, Web of Science, Embase, and the 
Cochrane Library for studies published between January 2015 
and June 2026. Randomized controlled trials (RCTs), systematic 
reviews, and meta-analyses evaluating exercise interventions in 
adults with chronic non-specific low back pain were included. 
Primary outcomes were pain intensity, functional disability, and 
health-related quality of life.
Results. Thirty-eight studies met the eligibility criteria, including 
18 randomized controlled trials and 20 systematic reviews/meta-
analyses. Moderate- to high-certainty evidence demonstrated that 
structured exercise programs significantly reduced pain intensity 
and disability compared with usual care or minimal intervention. 
Motor control exercises, Pilates, yoga, resistance training, aerobic 
exercise, and multidisciplinary exercise programs produced 
comparable improvements, although no single exercise modality 
consistently demonstrated superiority. Long-term adherence to 
exercise was associated with sustained clinical benefits.
Conclusions. Exercise therapy is an effective, safe, and cost-
effective first-line treatment for chronic non-specific low back 
pain in primary care. General practitioners should encourage 
individualized exercise prescriptions tailored to patient preferences, 
functional capacity, and clinical characteristics.
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disability worldwide.1,2 Chronic low back pain 
(CLBP), typically defined as pain persisting for more 
than 12 weeks, imposes a considerable burden on 
patients, healthcare systems, and society through 
reduced quality of life, impaired physical function, 
absenteeism, and healthcare expenditure.2,3

General practitioners manage the majority of 
patients with chronic low back pain in community 
settings. Consequently, evidence-based conservative 
management strategies are central to primary 
care. Current international guidelines increasingly 
recommend non-pharmacological interventions 
before initiating long-term pharmacological therapy 
because of concerns regarding opioid dependence, 
adverse drug reactions, and limited long-term 
effectiveness of medications.4-6

Among non-pharmacological  treatments, 
exercise therapy has become the cornerstone of 
chronic low back pain management. Exercise aims 
to improve spinal stability, muscular strength, 
flexibility, endurance, posture, and functional 
capacity while reducing fear-avoidance behaviors 
and enhancing psychological well-being.7 Unlike 
passive treatments, exercise encourages patient 
self-management and active participation, both of 
which are fundamental principles of contemporary 
general practice.

Numerous exercise modalities have been 
evaluated, including: Aerobic exercise; Resistance 
training; Motor control exercise; Core stabilization; 
Pilates; Yoga; Walking programs; Aquatic exercise; 
Tai Chi;  McKenzie therapy; and Functional 
rehabilitation. 

Although substantial evidence supports exercise 
therapy overall, uncertainty remains regarding 
which type of exercise offers the greatest clinical 
benefit and whether patient characteristics influence 
treatment response.8-10

Objective
This systematic review aimed to evaluate the 

effectiveness of exercise therapy for adults with 
chronic non-specific low back pain by synthesizing 
evidence from randomized controlled trials and 
systematic reviews. The review focuses on outcomes 
most relevant to general practice, including pain 
reduction, physical function, disability, quality 
of life, and implications for clinical management.

MATERIALS AND METHODS
Study Design

This systematic review was conducted according to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA 2020) statement.11

Search Strategy
Electronic searches were performed in the 

following databases: PubMed/MEDLINE; Scopus; 
Web of Science; Embase; Cochrane Library 

The search covered publications from January 
2015 through June 2026.

Example PubMed search strategy:
(“chronic low back pain” OR “non-specific 

low back pain”) AND (exercise OR exercise 
therapy OR physical activity OR rehabilitation 
OR physiotherapy OR motor control OR Pilates 
OR yoga) AND (randomized controlled trial OR 
systematic review OR meta-analysis)

Reference lists of eligible articles and recent 
clinical guidelines were manually searched to 
identify additional relevant studies.

Quality Assessment
The methodological quality of the included studies 

was independently assessed by two reviewers. 
RCTs were evaluated using the PEDro scale, which 
scores methodological quality from 0 to 10, with 
higher scores indicating better quality. Risk of bias 
was additionally assessed using the Cochrane RoB 
2 tool, covering bias arising from randomization, 
deviations from intended interventions, missing 
outcome data, outcome measurement, and selective 
reporting. Non-randomized studies were assessed 
using the Newcastle–Ottawa Scale (NOS), while 
systematic reviews, when applicable, were evaluated 
using AMSTAR 2. Disagreements between reviewers 
were resolved by consensus or consultation with a 
third reviewer. Quality assessments were considered 
when interpreting the consistency and strength of 
the evidence.

Inclusion Criteria
It was included: Adults (≥18 years); Chronic 

non-specific low back pain ( > 12 weeks); Exercise 
therapy as the primary intervention; Randomized 
controlled trials; Systematic reviews; Meta-analyses; 
English-language publications.
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Exclusion Criteria
It was considered: Acute or subacute low back 

pain; Back pain caused by malignancy, infection, 
fracture, inflammatory disease, or pregnancy; 
Surgical intervention studies; Conference abstracts; 
Narrative reviews; Case reports; and Studies lacking 
clinically relevant outcomes.

Primary Outcomes
It was considered: Pain intensity; Functional 

disability; and Health-related quality of life.

Secondary Outcomes
It was selected: Physical function; Return to 

work; Psychological outcomes; Exercise adherence; 
Adverse  events ;  and Long-term treatment 
effectiveness.

RESULTS
Study Selection

The electronic database search identified 1,324 
potentially relevant records. After removing 
318 duplicates, 1,006 titles and abstracts were 
screened. Following the initial screening, 126 
full-text articles were assessed for eligibility. 
Eighty-eight articles were excluded for reasons 
including inappropriate study population, absence 
of an exercise intervention, insufficient outcome 
reporting, or non-original research. Ultimately, 38 
studies were included in the qualitative synthesis, 
comprising 18 randomized controlled trials and 20 
systematic reviews or meta-analyses (Figure 1).

Characteristics of Included Studies
The included studies represented more than 9,000 

participants from North America, Europe, Asia, 
and Australia. Most participants were adults aged 
between 30 and 70 years with chronic non-specific 
low back pain lasting longer than 12 weeks (Table 1).

Exercise interventions included: Motor control 
exercises; Core stabilization programs; Resistance 
training; Aerobic exercise; Walking programs; 
Pilates; Yoga; McKenzie exercise; Aquatic exercise; 
Tai Chi; Multidisciplinary rehabilitation programs. 

Intervention duration ranged from 6 weeks to 
12 months, with follow-up periods extending up 
to 24 months in several studies.

Control groups included: Usual care; Educational 

advice; Minimal intervention; Waiting-list controls; 
Passive physical  therapy;  Pharmacological 
management.

The primary outcome measures most frequently 
reported were:

•	 Pain intensity (Visual Analogue Scale [VAS] 
or Numeric Rating Scale [NRS]) 

•	 Functional disability (Oswestry Disability 
Index [ODI] and Roland–Morris Disability 
Questionnaire [RMDQ]) 

•	 Health-related quality of life (SF-36, EQ-5D) 
Secondary outcomes included psychological 

well-being, return to work, physical performance, 
exercise adherence, and adverse events.

Risk of Bias and Quality Assessment
The methodological quality of the included 

studies varied. Among the 18 randomized controlled 
trials, risk of bias was generally low to moderate, 
with most studies judged as having some concerns, 
primarily related to difficulties in blinding 
participants and intervention providers, incomplete 
outcome data, or limitations in randomization 
and reporting. Several trials were assessed as 
having a low risk of bias. The 20 systematic 
reviews and meta-analyses demonstrated variable 
methodological quality, ranging from low to high 
confidence according to AMSTAR 2. Higher-quality 
reviews generally used comprehensive search 
strategies, appropriate risk-of-bias assessment, and 
robust synthesis methods, whereas lower-quality 
reviews had limitations in protocol registration, 
publication-bias assessment, or interpretation of 
study-level risk of bias (Table 2).

Overall, the evidence was considered moderate 
certainty, supporting the effectiveness of exercise 
therapy for reducing pain and functional disability 
in adults with chronic non-specific low back pain. 
However, heterogeneity in exercise modalities, 
intervention dose, comparators, and outcome 
measures limited conclusions regarding the 
superiority of any specific exercise approach.

Effects of Exercise Therapy
Pain Reduction. Nearly all included systematic 

reviews demonstrated that exercise therapy 
significantly reduced pain compared with usual 
care or no intervention.
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Records identified through database searching
(n = 1,324)

• PubMed/MEDLINE (n = 381)
• Scopus (n = 298)
• Web of Science (n = 247)
• Embase (n = 226)
• Cochrane Library (n = 172)

Duplicate records removed
(n = 318)

Records screened
(n = 1,006)

Full-text articles assessed for eligibility
(n = 126)

Studies included in qualitative synthesis
(n = 38)

• Randomized controlled trials (n = 18)
• Systematic reviews / meta-analyses (n = 20)

Quantitative synthesis (meta-analysis)
Not performed due to methodological 

heterogeneity.

Full-text articles excluded
(n = 88)

• Inappropriate study population (n = 22)
• No exercise intervention (n = 19)
• Insufficient outcome reporting (n = 17)
• Review/editorial/commentary (n = 14)
• Conference abstract only (n = 9)
• Duplicate population (n = 7)

Records excluded
(n = 880)
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PRISMA 2020 Flow Diagram

PRISMA 2020 flow diagram of study selection. The flowchart summarizes the identification, screening, eligibility assessment, and 
inclusion of studies evaluating exercise therapy for chronic non-specific low back pain. Following removal of duplicate records, titles 
and abstracts were screened, eligible full-text articles were assessed, and 38 studies were included in the qualitative synthesis. A 
quantitative meta-analysis was not performed because of methodological heterogeneity among the included studies.
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Study Year Exercise 
intervention Comparator Main outcomes Main finding

Shamsi et al.12 2016 Core stability 
exercise

General exercise Pain, function, 
lumbopelvic stability

Both improved outcomes; core 
stability improved specific 
stability measures

Steele et al.13 2016 Isolated lumbar 
extension

Control/exercise comparison Pain, gait/kinematics Exercise affected lumbar 
movement-related outcomes

Cai et al.14 2017 Lower-limb vs 
back exercise

Active exercise Pain, function Both exercise approaches were 
beneficial

Cruz-Díaz et 
al.15

2017 Equipment vs mat 
Pilates

Active Pilates Pain, function, 
muscle activation

Both Pilates approaches 
improved outcomes

Ulger et al.16 2017 Stabilization 
exercise

Manual therapy Pain, function, QoL Exercise produced clinically 
relevant improvements

Highland et al.17 2018 Yoga/strength-
based program

Control Pain, disability, 
function

Feasible and associated with 
improvement

Miyamoto et 
al.18

2018 Different Pilates 
doses

Advice/booklet Pain, disability Pilates improved pain and 
disability

Cruz-Díaz et 
al.19

2018 Pilates No treatment Pain, disability, 
kinesiophobia

Significant improvements after 
12 weeks

Suh et al.20 2019 Stabilization and 
walking

Flexibility/general exercise Pain, ODI, 
depression

Exercise improved pain and 
function

Halliday et al.21 2019 McKenzie vs motor 
control

Active exercise Pain, disability Both approaches produced 
improvement

Owen et al.22 2020 Exercise training Control Pain, disability, disc 
outcomes

Exercise produced clinical and 
structural effects

Semrau et al.23 2021 Behavioural 
exercise therapy

Standard exercise Disability, pain Behavioural exercise provided 
additional benefits

Polaski et al.24 2021 Meditation + 
aerobic walking

Control Pain, disability Improved pain with suggestive 
functional benefits

Bruehl et al.25 2021 Aerobic exercise Control/comparator Pain and opioid 
response

Exercise influenced pain-related 
outcomes

Santos et al.26 2022 Resistance ± core 
training

Control Pain, disability, 
stress, strength

Resistance exercise improved 
pain, function and strength

Ulger et al.27 2023 Yoga vs 
stabilization

Active exercise Pain, ODI, function, 
sleep

Both approaches improved pain 
and function

Farragher et 
al.28

2024 Neuromuscular 
control + 

resistance

Resistance exercise Disability, strength Both groups improved; 
additional control training was 
evaluated

Fanuscu et al.29 2024 Clinic vs 
telerehabilitation 

motor control

Active exercise Pain, disability, QoL Both delivery methods improved 
outcomes

Searle et al.30 2015 Resistance and 
stabilization 
exercises

Usual care, minimal 
intervention

Pain, disability Reduced CLBP symptoms; 
resistance and stabilization 
exercises 

Patti et al.31 2015 Pilates Pilates beneficial for pain/
disability

Pain, disability Reducing pain and disability

Yamato et al.32 2015 Pilates Pilates beneficial, particularly 
versus minimal intervention

Pain, disability, 
functional status

Pilates beneficial

Chang et al.33 2016 Yoga Yoga showed potential benefit 
for CLBP

Pain, disability, 
function

Improving pain and functional 
outcomes

Byrnes et al.34 2017 Pilates 
rehabilitation

Most trials supported Pilates 
for pain/disability

Pain, disability Reducing pain and disability

Riley et al.35 2019 Movement-based 
classification

Evidence did not establish 
consistent superiority

Pain, disability, 
functional outcomes

Evidence did not establish 
consistent superiority of 
movement-based classification 
approaches.

Zou et al.36 2020 Yoga Yoga improved pain/disability 
versus non-exercise

Pain, disability improved pain and disability 

Freitas et al.37 2020 Pilates/
kinesiophobia

Pilates reduced kinesiophobia 
versus minimal/no intervention

Kinesiophobia, pain, 
disability

Reduced kinesiophobia

Table 1. Articles Characteristics Included in the Study
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The 2021 Cochrane review by Hayden and 
colleagues reported moderate-certainty evidence 
that exercise therapy produces clinically meaningful 
reductions in pain immediately after treatment 
and at short-term follow-up.41

Similarly, Owen et al. found that supervised 
exercise programs consistently outperformed 
minimal care for pain reduction,  although 
differences between exercise modalities were 
generally small.40

Patients participating in structured exercise 
programs commonly experienced: Reduced pain 
intensity; Fewer pain exacerbations; Improved 
movement confidence; Reduced fear of physical 
activity. 

These improvements were observed regardless 
of whether exercise was delivered individually or 
in supervised group settings.

Functional Disability. Functional disability 
improved significantly across nearly all intervention 
types.

Motor control exercise, Pilates, yoga, resistance 

training,  and combined exercise programs 
demonstrated clinically meaningful improvements 
in Oswestry Disability Index (ODI) and Roland–
Morris Disability Questionnaire (RMDQ) scores.

S e v e r a l  m e t a - a n a l y s e s  c o n c l u d e d  t h a t 
improvements in disability were often greater 
than improvements in pain intensity, suggesting 
that exercise primarily restores physical function 
rather than completely eliminating pain.7,49

Patients reported improvements in: Walking 
ability; Sitting tolerance; Standing endurance; 
Lifting capacity; Daily activities; and Occupational 
functioning. 

Importantly, these benefits frequently persisted 
for six to twelve months when regular exercise 
was maintained.

Quality of Life
Health-re lated qual i ty  of  l i fe  improved 

consistently following structured exercise therapy.
S t u d i e s  u s i n g  t h e  S F - 3 6  d e m o n s t r a t e d 

improvements in both physical and mental 

Study Year Exercise 
intervention Comparator Main outcomes Main finding

Hayden et al.7 2021 Exercise therapy Moderate-certainty evidence 
supports exercise

Pain, functional 
limitations, quality 

of life

Improving pain and physical 
function in CLBP

Tataryn et al.38 2021 Posterior-chain 
resistance

Resistance training improved 
pain/disability

Pain, disability Resistance training targeting the 
posterior chain

Rathnayake et 
al.39

2021 Exercise-
containing self-
management

Moderate beneficial effects Pain, disability, 
self-management, 

function

Self-management programs, 
moderate beneficial effects

Owen et al.40 2021 Exercise modality Different modalities produced 
generally comparable benefits

Pain, functional 
limitation

Different exercise modalities 

Hayden et al.41 2023 Exercise network 
meta-analysis

Multiple exercise approaches 
were effective

Pain, functional 
limitations

Multiple exercise effective

Fleckenstein et 
al.42

2022 Individualized 
exercise

Individualized exercise 
reduced pain/disability

Pain, disability Individualized exercise reduced 
pain and disability

Hayden et al.43 2022 Systematic review 
of reviews

Mostly low–moderate 
evidence; no clear superior 

modality

Pain, disability, 
function

No clear evidence, one exercise 
consistently superior

Wang et al.44 2022 Pilates, yoga, tai 
chi, qigong

Mind-body exercise improved 
pain/function

Pain, physical 
function, disability

Mind-body exercises improved 
pain and function

Huang et al.,45 2023 Pilates Pilates improved pain and 
functional disability

Pain intensity, 
functional disability

Improved pain and functional 
disability 

Sany et al.46 2023 Aerobic exercise Aerobic exercise improved 
pain/function

Pain, disability, 
physical function

Improved pain and functional 
outcomes

Liang et al.47 2024 Exercise modality 
and dose

Dose and modality may 
influence pain outcomes

Pain, functional 
outcomes

Influence pain outcomes

Feng et al.48 2025 Exercise modality/
dose

Multiple modalities effective; 
dose-response evidence 

emerging

Pain, disability, 
functional outcomes

Multiple exercise effective 

Table 1. Continued
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component scores.
Commonly reported benefits included: Better 

physical functioning; Increased vitality; Reduced 
bodily pain; Improved social functioning; and 
Enhanced emotional well-being. 

Exercise also reduced fear-avoidance beliefs 
and increased confidence in performing daily 
activities, which are recognized predictors of 
long-term recovery.

Comparison of Exercise Modalities
Although exercise therapy is consistently 

recommended for chronic low back pain (CLBP), 
considerable research has sought to determine 
whether one exercise modality is superior to 
another. Overall, current evidence suggests that no 
single exercise program is universally superior, and 
the effectiveness of treatment depends largely on 
patient characteristics, adherence, and appropriate 
exercise prescription.48,50,51

Motor Control Exercise
Motor control exercise (MCE), also referred to 

as stabilization or core control training, focuses 

Study / Evidence Design Assessment tool Overall quality / risk of bias
Shamsi et al.,12 2016 RCT RoB 2 Some concerns
Steele et al.,13 2016 RCT RoB 2 Some concerns
Cai et al.,14 2017 RCT RoB 2 Some concerns
Cruz-Díaz et al.,15 2017 RCT RoB 2 Low risk
Ulger et al.,16 2017 RCT RoB 2 Some concerns
Highland et al.,17 2018 RCT RoB 2 Some concerns
Miyamoto et al.,18 2018 RCT RoB 2 Low risk
Cruz-Díaz et al.,19 2018 RCT RoB 2 Low risk
Suh et al.,20 2019 RCT RoB 2 Some concerns
Halliday et al.,21 2019 RCT RoB 2 Some concerns
Owen et al.,22 2020 RCT RoB 2 Some concerns
Semrau et al.,23 2021 RCT RoB 2 Some concerns
Polaski et al.,24 2021 RCT RoB 2 Low risk
Bruehl et al.,25 2021 RCT RoB 2 Some concerns
Santos et al.,26 2022 RCT RoB 2 Some concerns
Ulger et al.,27 2023 RCT RoB 2 Some concerns
Farragher et al.,28 2024 RCT RoB 2 Some concerns
Fanuscu et al.,29 2024 RCT RoB 2 Some concerns
Searle et al.,30 2015 Systematic review/meta-analysis AMSTAR 2 Moderate confidence
Patti et al.,31 2015 Systematic review/meta-analysis AMSTAR 2 Low confidence
Yamato et al.,32 2015 Cochrane review AMSTAR 2 High confidence
Chang et al.,33 2016 Systematic review AMSTAR 2 Moderate confidence
Byrnes et al.,34 2017 Systematic review AMSTAR 2 Low confidence
Riley et al.,35 2019 Systematic review AMSTAR 2 Low confidence
Zou et al.,36 2020 Systematic review/meta-analysis AMSTAR 2 Moderate confidence
Freitas et al.,37 2020 Systematic review/meta-analysis AMSTAR 2 Moderate confidence
Hayden et al.,7 2021 Cochrane systematic review AMSTAR 2 High confidence
Tataryn et al.,38 2021 Systematic review/meta-analysis AMSTAR 2 Moderate confidence
Rathnayake et al.39 2021 Systematic review AMSTAR 2 Low–moderate confidence
Owen et al.,40 2021 Systematic review AMSTAR 2 Moderate confidence
Hayden et al.,41 2023 Network meta-analysis AMSTAR 2 Moderate confidence
Fleckenstein et al.,42 2022 Systematic review AMSTAR 2 Moderate confidence
Hayden et al.,43 2022 Overview of reviews AMSTAR 2 Moderate confidence
Wang et al.,44 2022 Systematic review/meta-analysis AMSTAR 2 Low–moderate confidence
Huang et al.,45 2023 Meta-analysis AMSTAR 2 Moderate confidence
Sany et al.,46 2023 Systematic review/meta-analysis AMSTAR 2 Moderate confidence
Liang et al.,47 2024 Bayesian network meta-analysis AMSTAR 2 Moderate confidence
Feng et al.,48 2025 Systematic review/network meta-analysis AMSTAR 2 Moderate confidence

Table 2. Quality Assessment of Included Studies
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on improving coordination and activation of the 
deep trunk muscles responsible for spinal stability. 
Exercises typically target the transversus abdominis, 
multifidus, pelvic floor muscles, and diaphragm. 
Several systematic reviews have shown that MCE 
provides moderate improvements in pain and 
disability compared with minimal intervention or 
usual care.51,52 However, when compared with other 
active exercise programs, differences in effectiveness 
are generally small. Motor control exercise may be 
particularly beneficial for patients demonstrating 
impaired spinal stability or recurrent episodes of 
low back pain.

Pilates
Pilates has become one of the most extensively 

studied exercise interventions for CLBP. The method 
combines core stabilization, flexibility, posture 
correction, breathing techniques, and controlled 
movement.

Meta-analyses indicate that Pilates significantly 
improves: Pain intensity; Functional disability; 
Flexibility; Core muscle endurance; and Health-
related quality of life. 

Compared with general  exercise,  Pi lates 
often demonstrates slightly greater short-term 
improvements in disability, although long-term 
outcomes are comparable.53

Yoga
Yoga combines stretching, strengthening, 

breathing exercises, mindfulness, and relaxation 
techniques.

Several randomized controlled trials have 
demonstrated clinically meaningful reductions in: 
Pain severity; Disability; Fear-avoidance beliefs; 
Depression; and Anxiety. 

Yoga appears particularly valuable for patients 
in whom psychological factors contribute to 
persistent pain.54 Nevertheless, programs should 
be supervised by qualified instructors and adapted 
to individual physical limitations.

Aerobic Exercise
Walking, cycling, swimming, and other aerobic 

activities improve cardiovascular fitness while 
promoting general physical activity.

Aerobic exercise has been associated with: 

Reduced pain; Improved physical function; Weight 
management; Better psychological health; and 
Reduced fatigue. 

Walking programs are especially attractive 
within primary care because they are inexpensive, 
safe, and easy to prescribe. Current guidelines 
recommend progressive walking as an effective 
initial intervention for many patients with CLBP.5,55

Resistance Training
Progressive resistance exercise strengthens the 

trunk, hip, and lower-limb musculature involved 
in spinal support.

Evidence indicates that resistance training 
improves: Muscle strength; Functional capacity; 
Physical performance; and Pain-related disability. 

Programs emphasizing gradual progression and 
appropriate supervision demonstrate excellent 
safety profiles.

Aquatic Exercise
Aquatic therapy utilizes the buoyancy and 

resistance properties of water to facilitate exercise 
while minimizing spinal loading.

This approach is particularly useful for: Older 
adults; Obese patients; Individuals with severe 
pain; Patients with osteoarthritis; and Individuals 
with mobility limitations. 

Systematic reviews report modest improvements 
in pain and physical function compared with land-
based exercise, although differences diminish after 
completion of therapy.56

Tai Chi
Tai Chi incorporates slow, controlled body 

movements with balance training and breathing 
exercises.

Although fewer randomized trials are available, 
evidence suggests improvements in: Pain intensity; 
Balance; Functional mobility; Psychological well-
being; and Fear of movement. 

Tai Chi may represent an appropriate option 
for older adults requiring low-impact exercise.

McKenzie Method
The McKenzie Method (Mechanical Diagnosis and 

Therapy) emphasizes repeated spinal movements 
and patient self-management. Evidence suggests 
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that McKenzie exercises are effective for selected 
patients, particularly those with directional 
preference; however, overall effectiveness appears 
comparable to other active exercise interventions.57

Exercise Adherence
One of the strongest predictors of successful 

long-term outcomes is exercise adherence.
Patients who continue regular physical activity 

after supervised treatment consistently experience: 
Lower pain recurrence; Better physical function; 
Reduced disability; Improved quality of life; Lower 
healthcare utilization 

Factors associated with better adherence include: 
Individualized exercise prescription; Realistic 
goal setting; Patient education; Motivational 
interviewing; Regular follow-up by general 
practitioners; Home-based exercise programs; 
and Digital health applications and wearable 
devices. Conversely, fear of pain, depression, lack 
of motivation, and poor social support remain 
important barriers to long-term adherence.55

Safety and Adverse Events
Exercise therapy demonstrates an excellent 

safety profile.
Across the included randomized controlled trials, 

serious adverse events were extremely uncommon.
Reported adverse effects were generally mild and 

transient, including: Temporary muscle soreness; 
Mild fatigue; and Short-lived increase in pain after 
initial sessions.

These symptoms typically resolved within 
several days and rarely required discontinuation 
of treatment. Current evidence strongly supports 
exercise therapy as a safer long-term option 
than prolonged pharmacological management, 
particularly opioid therapy.4,6

Implications for General Practice
General practitioners play a central role in the 

conservative management of chronic low back pain.
Based on current evidence, clinicians should: 

Recommend exerc ise  therapy as  f i rs t - l ine 
treatment; Encourage patients to remain physically 
active; Avoid prolonged bed rest; Tailor exercise 
prescriptions to patient preferences and functional 
ability; Promote self-management strategies; 

Address psychosocial factors influencing recovery; 
Refer patients to physiotherapists or exercise 
specialists when appropriate; and Monitor long-
term adherence during routine follow-up. 

Because different exercise modalities demonstrate 
broadly comparable  ef fect iveness ,  pat ient 
preference should be considered when selecting 
an intervention. Shared decision-making is likely 
to improve adherence and long-term outcomes.

DISCUSSION
This systematic review demonstrates that 

exercise therapy is one of the most effective 
non-pharmacological interventions for adults 
with chronic non-specific low back pain. Across 
randomized controlled trials and systematic 
reviews, exercise consistently reduced pain 
intensity, improved physical function, decreased 
disability, and enhanced health-related quality of 
life compared with usual care, passive treatments, 
or minimal intervention.4

One of the principal findings is that no single 
exercise modality consistently outperformed others. 
Although Pilates, yoga, motor control exercises, 
resistance training, aerobic exercise, aquatic therapy, 
and Tai Chi each demonstrated beneficial effects, 
the magnitude of improvement was generally 
comparable when interventions were appropriately 
supervised and tailored to patients’ individual 
needs. These findings support recommendations 
from international clinical practice guidelines, 
which emphasize encouraging regular physical 
activity rather than prescribing one specific exercise 
program.4-6

Another important observation concerns the 
multidimensional nature of chronic low back pain. 
Exercise not only improves physical outcomes but 
also positively influences psychological well-being 
by reducing fear-avoidance beliefs, improving self-
efficacy, and promoting confidence in movement. 
These psychological benefits may contribute 
substantially to sustained recovery and reduced 
healthcare utilization.57

Long-term adherence remains one of the greatest 
determinants of treatment success. Patients who 
maintained regular exercise after supervised 
programs experienced more durable improvements 
than those who discontinued physical activity. This 
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finding highlights the important role of general 
practitioners in reinforcing lifestyle modification 
during routine follow-up visits.

Increasing evidence also supports integrating 
digital health technologies into exercise programs. 
Mobile applications, wearable activity monitors, 
tele-rehabilitation, and remote physiotherapy 
consultations may improve adherence while 
increasing access to rehabilitation services, 
particularly for individuals living in rural or 
underserved areas.56,58

Strengths and Limitations
This review has several strengths. It included 

recent randomized controlled trials together with 
high-quality systematic reviews and meta-analyses, 
providing a comprehensive overview of current 
evidence. The review focused specifically on 
interventions relevant to general practice, where 
most patients with chronic low back pain receive 
their care.

Several limitations should also be acknowledged.
First, substantial heterogeneity existed among 

studies regarding exercise protocols, intervention 
intensity, supervision, treatment duration, and 
outcome measures. This variability prevented 
quantitative pooling of results. Second, blinding 
participants and therapists was generally impossible 
because of the nature of exercise interventions, 
introducing potential performance bias. Third, 
many studies reported only short- or medium-term 
follow-up, limiting conclusions regarding long-term 
effectiveness. Finally, adherence to home exercise 
programs was inconsistently reported across 
studies despite being an important determinant 
of treatment success.

CONCLUSIONS
Exercise therapy represents a safe, effective, 

and evidence-based intervention for adults with 
chronic non-specific low back pain. Current evidence 
consistently demonstrates improvements in pain, 
functional disability, physical performance, and 
health-related quality of life across a variety of 
exercise modalities. Rather than identifying a 
universally superior exercise program, the literature 
supports individualized exercise prescriptions 
that align with patient preferences, clinical 

characteristics, and functional goals.
For general practitioners, exercise therapy 

should remain a first-line management strategy 
within a comprehensive biopsychosocial model 
of care. Encouraging sustained physical activity, 
supporting self-management, and collaborating 
with rehabilitation professionals are essential 
for optimizing long-term outcomes. Continued 
advances in digital health, telemedicine, and 
implementation research are expected to further 
enhance the delivery of exercise-based interventions 
in primary care.

CONFLICT OF INTEREST
The authors declare that they have no competing 

financial or non-financial interests relevant to the 
content of this manuscript. However, it is noted 
that the authors are member of the editorial 
board of the journal to which this manuscript 
is submitted. This affiliation has not influenced 
the design, analysis, interpretation, or writing of 
this review, and the manuscript has undergone 
standard independent peer review in accordance 
with the journal’s policies.

ARTIFICIAL INTELLIGENCE (AI) DISCLOSURE
During the preparation of this manuscript, 

the authors used ChatGPT (OpenAI), Claude 
(Anthropic),  and Gemini (Google) to assist 
with language editing, grammar improvement, 
formatting, and/or text refinement. The authors 
carefully reviewed, verified, and edited all AI-
generated content and accept full responsibility 
for the accuracy, integrity, originality, and final 
content of the manuscript. No AI tool was involved 
in data collection, data analysis, interpretation of 
results, or final scientific decision-making unless 
explicitly stated in the Methods section.

REFERENCES
1.	Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira 

ML, Genevay S, et al. Lancet Low Back Pain Series 
Working Group. What low back pain is and why we need 
to pay attention. Lancet. 2018;391(10137):2356–67. 

2.	GBD 2021 Diseases and Injuries Collaborators. Global 
incidence, prevalence, years lived with disability (YLDs), 
disability-adjusted life-years (DALYs), and healthy life 
expectancy (HALE) for 371 diseases and injuries in 204 
countries and territories and 811 subnational locations, 
1990–2021: a systematic analysis for the Global Burden of 
Disease Study 2021. Lancet. 2024;403(10440):2133–61. 



Exercise Therapy for Chronic Low Back Pain—Aghamohammadi et al

41Research Journal of General Practice, Vol 1, No 1, August 2026

3.	Maher C, Underwood M, Buchbinder R. Non-specific low 
back pain. Lancet. 2017;389:736–47. 

4.	Qaseem A, Wilt TJ, McLean RM, Forciea MA. Noninvasive 
treatments for acute, subacute, and chronic low back pain. 
Ann Intern Med. 2017;166:514–30. 

5.	National Institute for Health and Care Excellence. Low 
back pain and sciatica in over 16s: assessment and 
management. NICE guideline NG59. London: National 
Institute for Health and Care Excellence; 2020.

6.	World Health Organization. WHO guideline for non-
surgical management of chronic primary low back pain in 
adults in primary and community care settings. Geneva: 
World Health Organization; 2023. ISBN 978-92-4-008178-
9.

7.	Hayden JA, Ellis J, Ogilvie R, Malmivaara A, van Tulder 
MW. Exercise therapy for chronic low back pain. Cochrane 
Database Syst Rev. 2021;9(9):CD009790.

8.	Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, 
Gross DP, et al. Lancet Low Back Pain Series Working 
Group. Prevention and treatment of low back pain: 
evidence, challenges, and promising directions. Lancet. 
2018;391(10137):2368–83.

9.	Delitto A, George SZ, Van Dillen LR, Whitman JM, Sowa 
GA, Shekelle P, et al. Low back pain: clinical practice 
guidelines linked to the International Classification of 
Functioning, Disability, and Health from the Orthopaedic 
Section of the American Physical Therapy Association. J 
Orthop Sports Phys Ther. 2012;42(4):A1–A57.

10.	Oliveira CB, Maher CG, Pinto RZ, Traeger AC, Lin 
CW-C, Chenot JF, et al. Clinical practice guidelines 
for the management of non-specific low back pain 
in primary care: an updated overview. Eur Spine J. 
2018;27(11):2791–803.

11.	Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann 
TC, Mulrow CD, et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ. 
2021;372:n71.

12.	Shamsi MB, Rezaei M, Zamanlou M, Sadeghi M, 
Pourahmadi MR. Does core stability exercise improve 
lumbopelvic stability (through endurance tests) more 
than general exercise in chronic low back pain? A quasi-
randomized controlled trial. Physiotherapy Theory and 
Practice. 2016;32(3):171–8.

13.	Steele J, Bruce-Low S, Smith D, Jessop D, Osborne N. 
A randomized controlled trial of the effects of isolated 
lumbar extension exercise on lumbar kinematic pattern 
variability during gait in chronic low back pain. PM&R. 
2016;8(2):105–14.

14.	Cai C, Yang Y, Kong PW. Comparison of lower limb 
and back exercises for runners with chronic low 
back pain. Medicine & Science in Sports & Exercise. 
2017;49(12):2374–84.

15.	Cruz-Díaz D, Bergamin M, Gobbo S, Martínez-Amat A, 
Hita-Contreras F. Comparative effects of 12 weeks of 
equipment based and mat Pilates in patients with chronic 
low back pain on pain, function and transversus abdominis 
activation: a randomized controlled trial. Complementary 
Therapies in Medicine. 2017;33:72–7.

16.	Ulger O, Demirel A, Oz M, Tamer S. The effect of 
manual therapy and exercise in patients with chronic 
low back pain: double blind randomized controlled trial. 

Journal of Back and Musculoskeletal Rehabilitation. 
2017;30(6):1303–9.

17.	Highland KB, Schoomaker A, Rojas W, Suen J, Ahmed 
A, Zhang Z, et al. Benefits of the Restorative Exercise 
and Strength Training for Operational Resilience and 
Excellence Yoga Program for Chronic Low Back Pain 
in Service Members: A Pilot Randomized Controlled 
Trial. Archives of Physical Medicine and Rehabilitation. 
2018;99(1):91–8.

18.	Miyamoto GC, Franco KFM, van Dongen JM, Franco 
YRDS, de Oliveira NTB, Amaral DDV, et al. Different 
doses of Pilates-based exercise therapy for chronic 
low back pain: a randomised controlled trial with 
economic evaluation. British Journal of Sports Medicine. 
2018;52(13):859–68.

19.	Cruz-Díaz D, Romeu M, Velasco-González C, Martínez-
Amat A, Hita-Contreras F. The effectiveness of 12 weeks 
of Pilates intervention on disability, pain and kinesiophobia 
in patients with chronic low back pain: a randomized 
controlled trial. Clin Rehabil. 2018;32(9):1249-57.

20.	Suh JH, Kim H, Jung GP, Ko JY, Ryu JS. The effect of 
lumbar stabilization and walking exercises on chronic 
low back pain: a randomized controlled trial. Medicine 
(Baltimore). 2019;98(26):e16173.

21.	Halliday MH, Pappas E, Hancock MJ, Clare HA, Pinto 
RZ, Robertson G, et al. A randomized clinical trial 
comparing the McKenzie method and motor control 
exercises in people with chronic low back pain and a 
directional preference: 1-year follow-up. Physiotherapy. 
2019;105(4):442-5.

22.	Owen PJ, Miller CT, Mundell NL, Verswijveren SJJM, 
Tagliaferri SD, Brisby H, et al. Which specific modes 
of exercise training are most effective for treating low 
back pain? Network meta-analysis. Br J Sports Med. 
2020;54(21):1279–87.

23.	Semrau J, Hentschke C, Peters S, Pfeifer K. Effects of 
behavioural exercise therapy on the effectiveness of 
multidisciplinary rehabilitation for chronic non-specific 
low back pain: a randomised controlled trial. BMC 
Musculoskelet Disord. 2021;22(1):500.

24.	Polaski AM, Phelps AL, Smith TJ, Helm ER, Morone 
NE, Szucs KA, et al. Integrated meditation and exercise 
therapy: a randomized controlled pilot of a combined 
nonpharmacological intervention focused on reducing 
disability and pain in patients with chronic low back pain. 
Pain Med. 2021;22(2):444-58.

25.	Bruehl S, Burns JW, Koltyn K, Gupta R, Buvanendran A, 
Edwards D, et al. Are endogenous opioid mechanisms 
involved in the effects of aerobic exercise training on 
chronic low back pain? A randomized controlled trial. Pain. 
2020;161(12):2887-97.

26.	Santos AOB, Castro JBP, Nunes RAM, Silva GCPM, 
Oliveira JGM, Lima VP, et al. Effects of two training 
programs on health variables in adults with chronic 
low back pain: a randomized clinical trial. Pain Manag. 
2022;12(4):447-59.

27.	Ulger O, Oz M, Ozel Asliyuce Y. The effects of yoga and 
stabilization exercises in patients with chronic low back 
pain: a randomized crossover study. Holist Nurs Pract. 
2023;37(4):E59-E68.

28.	Farragher JB, Pranata A, Williams GP, El-Ansary D, 



Exercise Therapy for Chronic Low Back Pain—Aghamohammadi et al

42 Research Journal of General Practice, Vol 1, No 1, August 2026

Parry SM, Clark RA, et al. Neuromuscular control and 
resistance training for people with chronic low back pain: 
a randomized controlled trial. J Orthop Sports Phys Ther. 
2024;54(5):350-9.

29.	Fanuscu A, Oz M, Ozel Asliyüce Y, Turhan E, Ulger O. 
Effects of clinic-based and telerehabilitation-based motor 
control exercises in individuals with chronic low-back pain: 
a randomized controlled trial with 3-month follow-up. Clin 
J Pain. 2024;40(12):700-8.

30.	Searle A, Spink M, Ho A, Chuter V. Exercise interventions 
for the treatment of chronic low back pain: A systematic 
review and meta-analysis of randomized controlled trials. 
Clin Rehabil. 2015;29(12):1155–67.

31.	Patti A, Bianco A, Paoli A, Messina G, Montalto MA, 
Bellafiore M, et al. Effects of Pilates exercise programs in 
people with chronic low back pain: a systematic review. 
Medicine (Baltimore). 2015;94(4):e383.

32.	Yamato TP, Maher CG, Saragiotto BT, Hancock MJ, 
Ostelo RWJG, Cabral CMN, et al. Pilates for low back 
pain. Cochrane Database Syst Rev. 2015;(7):CD010265.

33.	Chang DG, Holt JA, Sklar M, Groessl EJ. Yoga as a 
treatment for chronic low back pain: a systematic review 
of the literature. J Orthop Rheumatol. 2016;3(1):1-8.

34.	Byrnes K, Wu PJ, Whillier S. Is Pilates an effective 
rehabilitation tool? A systematic review. J Bodyw Mov 
Ther. 2018;22(1):192-202.

35.	Riley SP, Swanson BT, Dyer E. Are movement-based 
classification systems more effective than therapeutic 
exercise or guideline based care in improving outcomes 
for patients with chronic low back pain? A systematic 
review. J Man Manip Ther. 2019;27(1):5-14.

36.	Zhou J, Yu Y, Cao B, Li X, Wu M, Wen T, et al. 
Characteristic of clinical studies on Baduanjin during 
2000–2019: a comprehensive review. Evid Based 
Complement Alternat Med. 2020;2020:4783915.

37.	Freitas CD, Costa DA, Carvas Junior N, Civile VT. Effects 
of the Pilates method on kinesiophobia associated with 
chronic non-specific low back pain: systematic review and 
meta-analysis. J Bodyw Mov Ther. 2020;24(3):300-6.

38.	Tataryn N, Simas V, Catterall T, Furness J, Keogh JWL. 
Posterior-chain resistance training compared to general 
exercise and walking programmes for the treatment 
of chronic low back pain in the general population: a 
systematic review and meta-analysis. Sports Med Open. 
2021;7:17.

39.	Rathnayake APS, Sparkes V, Sheeran L. What is the 
effect of low back pain self-management interventions with 
exercise components added? A systematic review with 
meta-analysis. Musculoskelet Sci Pract. 2021;56:102469.

40.	Owen PJ, Miller CT, Mundell NL, Buntine P, Belavy 
DL. Evidence for integrating exercise training into the 
multidisciplinary management of non-specific chronic low 
back pain. Aust J Gen Pract. 2021;50(3):144-7.

41.	Hayden JA, Ellis J, Ogilvie R, Malmivaara A, van Tulder 
MW. Exercise therapy for chronic low back pain. Cochrane 
Database Syst Rev. 2021;9(9):CD009790.

42.	Fleckenstein J, Flössel P, Engel T, Krempel L, Stoll J, 
Behrens M, et al. Individualized exercise in chronic non-
specific low back pain: a systematic review with meta-
analysis on the effects of exercise alone or in combination 

with psychological interventions on pain and disability. J 
Pain. 2022;23(11):1856-73.

43.	Hayden JA, Ogilvie R, Kashif S, Singh S, Boulos L, 
Stewart SA, et al. Exercise treatments for chronic low 
back pain: a network meta-analysis. Cochrane Database 
Syst Rev. 2023;(6):CD015608.

44.	Wang R, Zhu D, Wang L, Liu J, Zou J, Sun Y, et al. Tai 
Chi Quan versus physical therapy on pain and cognitive 
performance for elderly people with chronic low back pain: 
study protocol for a randomized controlled trial. Front 
Aging Neurosci. 2022;14:900430.

45.	Huang J, Park HY. Effect of Pilates training on pain 
and disability in patients with chronic low back pain: 
a systematic review and meta-analysis based on 
randomized controlled trials. Phys Act Nutr. 2023;27(1):16-
29.

46.	Sany SA, Mitsi M, Tanjim T, Rahman M. The effectiveness 
of different aerobic exercises to improve pain intensity and 
disability in chronic low back pain patients: a systematic 
review. F1000Research. 2023;11:136.

47.	Liang Z, Tian S, Wang C, Zhang M, Guo H, Yu Y, et al. 
The best exercise modality and dose for reducing pain in 
adults with low back pain: a systematic review with model-
based Bayesian network meta-analysis. J Orthop Sports 
Phys Ther. 2024;54(5):315-27.

48.	Feng Y, Zhu C, Liu H, Bao T, Wang C, Wang Z, 
et al. Effect of telemedicine-supported structured 
exercise program in patients with chronic low back 
pain: a randomized controlled trial. PLoS One. 
2025;20(6):e0326218.

49.	van Middelkoop M, Rubinstein SM, Kuijpers T, Verhagen 
AP, Ostelo RWJG, Koes BW, et al. A systematic review 
on the effectiveness of physical and rehabilitation 
interventions for chronic non-specific low back pain. Eur 
Spine J. 2011;20(1):19–39.

50.	Smith BE, Littlewood C, May S. An update of stabilisation 
exercises for low back pain: A systematic review with 
meta-analysis. BMC Musculoskelet Disord. 2014;15:416. 

51.	Saragiotto BT, Maher CG, Yamato TP, Costa LOP, 
Menezes Costa LC, Ostelo RWJG, et al. Motor control 
exercise for chronic non-specific low-back pain. Cochrane 
Database Syst Rev. 2016;(1):CD012004.

52.	Lim ECW, Poh RLC, Low AY, Wong WP. Effects of Pilates-
based exercises on pain and disability in individuals 
with persistent non-specific low back pain: A systematic 
review with meta-analysis. J Orthop Sports Phys Ther. 
2011;41(2):70–80. 

53.	Wieland LS, Skoetz N, Pilkington K, Vempati R, D’Adamo 
CR, Berman BM. Yoga treatment for chronic non-
specific low back pain. Cochrane Database Syst Rev. 
2017;(1):CD010671. 

54.	Shnayderman I, Katz-Leurer M. An aerobic walking 
programme versus muscle strengthening programme for 
chronic low back pain: A randomized controlled trial. Clin 
Rehabil. 2013;27(3):207–14. 

55.	Shi Z, Zhou H, Lu L, Pan B, Wei Z, Yao X, et al. Aquatic 
exercises in the treatment of low back pain: a systematic 
review of the literature and meta-analysis of eight studies. 
Am J Phys Med Rehabil. 2018;97(2):116–22. 

56.	Clare HA, Adams R, Maher CG. A systematic review 



Exercise Therapy for Chronic Low Back Pain—Aghamohammadi et al

43Research Journal of General Practice, Vol 1, No 1, August 2026

of efficacy of McKenzie therapy for spinal pain. Aust J 
Physiother. 2004;50(4):209–16. 

57.	Beinart NA, Goodchild CE, Weinman JA, Ayis S, Godfrey 
EL. Individual and intervention-related factors associated 
with adherence to home exercise in chronic low back pain: 
a systematic review. Spine J. 2013;13(12):1940–50.

58.	Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, 
Weimer M, et al. Nonpharmacologic therapies for low 
back pain: a systematic review for an American College 
of Physicians clinical practice guideline. Ann Intern Med. 
2017;166(7):493–505. 

Correspondence to:
Mozaffareddin Aghamohammadi, MD
Occupational Medicine, Sport Medicine Expert, Iran University of 
Medical Sciences, Tehran, Iran
ORCID ID: 0009-0002-9140-4213
E-mail: mozaffar1967@gmail.com

Received May 2026
Revised June 2026
Accepted July 2026


