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ABSTRACT

The study aimed to analyze research on exercise as a therapeutic strategy for treating low back pain
(LBP), with a focus on its effectiveness and exercise modalities. PRISMA guidelines were used in this
systematic review. The retrieved articles were published from 2020 to 2024 and focused on the
management of LBP with exercise. The literature search was conducted on 5 main bases. Boolean
operators and specific keywords were used. The Cochrane Collaboration and the Physiotherapy
Evidence Database (PEDro) scale were used to assess the risk of bias. This systematic review
synthesized all the studies identified. Exercise is an effective core therapeutic strategy for managing
LBP. An educational program; Back School Program significantly increased physical activity and
reduced pain intensity compared to standard therapy. Non-pharmacological approaches, including
Transcutaneous Electrical Nerve Stimulation aimed at evaluating exercise modalities and gym ball
therapy, have shown significant results in pain management in various populations, including pregnant
women and athletes.

In conclusion, the integration of physical activity with therapeutic modalities (massage and cognitive
behavioral therapy) is essential for a holistic approach to pain management. Therefore, exercise should
be considered the primary approach of managing LBP, although adjunctive treatment can contribute to
patient recovery. Hence, strengthening an exercise regimen should be an integral part of clinical
interventions for LBP.
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INTRODUCTION

Low back pain (LBP) is a common condition that
affects a large portion of the world's population, with
60% to 85% of individuals experiencing it at some
point in their lives. In many cases, this condition is
often a cause of disability and also contributes to lost
productivity and health care costs '. The multifactorial
nature of LBP can originate from inflammatory,
mechanical, or psychological factors Various
therapeutic strategies have emerged and become the
basis for the management of LBP, some of WhICh
have proven effective in reducing pain due to LBP®.
Some of the known benefits of therapeutic exercise in
the management of LBP are attributed to various
mechanisms. Muscle strength, endurance, and
flexibility can be improved with regular physical
activity. This can maintain spinal stability and prevent
further injury due to a lack of regular physical act|V|ty
Modulation of pain perception through central pain
modlflcatlon mechanisms with exercises that can
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stimulate the release of endorphins. By improving
metabolic health and reducing obesity-related
inflammation, exercise may play a role. Exercise
works to reduce inflammation, a common contributor
to chronic pain A sense of control and
empowerment in patients, which is known to ease the
psychological burden assomated with chronic pain,
can be achieved through exercise '

Pain management and |mprovement of functional
outcomes in patients with nonspecific LBP with
exercise modalities, one of which is core stabilization
exercises. In patients with nonspecific LBP, core
stabilization exercises, in conjunction with specific hip
strengthening exercises and conventional
rehabilitation therapy, have been shown to |mprove
pain relief and enhance functional outcomes >

The intensity of maximal and optimal exercise remains
an area of active research for pain management.
Some interventions still need further investigation,
such as beneficial exercise interventions and various
types of exercise, such as aerobic, resistance, and
flexibility exercises *%. The role of patient-specific
factors, such as baseline fitness level, age, and
presence of comorbidities, can influence the outcomes
of exercise interventions ®. Therefore, it is deemed
necessary for this exercise program to consider these
factors to improve treatment efficacy.

Research into exercise as a therapeutic strategy for
managing LBP is essential due to the high prevalence
and substantial impact of LBP on individuals' quality of
life and healthcare systems. Recent studies
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underscore that targeted exercise interventions,
particularly core stability exercises, can significantly
alleviate pain and enhance functional capacity among
patients with chronic low back pain (CLBP) *'°.
Moreover, systematic reviews indicate that integrating
exercise with self-determination theory (SDT) can
improve patient adherence and outcomes, suggesting
a multifaceted approach to LBP management .

The research gap this study addresses concerns the
need for clarity about specific exercise modalities and
their effectiveness in managing CLBP. The primary
objective of this study was to analyze and synthesize
relevant evidence on the efficacy of exercise in the
management of LBP and to explore the various
exercise modalities that contribute to clinical
improvement. The novelty of this study lies in its
emphasis on the effectiveness of exercise
interventions as a therapeutic strategy of managing
LBP, particularly through the implementation of
various exercise modifications. Taking into account
recent developments from 2020 to 2024, this study
presents a systematic approach, following PRISMA
guidelines, to summarize current findings and assess
risk of bias using the Cochrane and PEDro scales.

METHODOLOGY

The primary objective of this study was to analyze and
synthesize relevant evidence on the effectiveness of
exercise in the management of LBP and to explore
the various exercise modalities that contribute to

Table I: Eligibility criteria based on PICO framework
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clinical improvement. To ensure comprehensive and
transparent reporting of the systematic review
process, this study followed the Preferred Reporting
Items for Systematic Reviews guidelines.

PROSPERO Register Number

This research has been registered with the
PROSPERO Database under the Registration
Number Kasim Jaiddin, Arisandy Achmad. Exercise
as a Therapeutic Strategy for Managing Low Back
Pain: A Systematic Review. PROSPERO 2025
CRD420251009355. Available from https://
www.crd.york.ac.uk/PROSPERO/view/
CRD420251009355

Eligibility Criteria

The review included studies published in clinical trials
between 2020 and 2024 that focused on the
implementation of exercise interventions to manage
LBP and articles available in English. The criteria were
selected based on PICO as listed below.

Population: Women and Men with complaints and
diagnoses of CLBP due to work. (Table I)
Interventions: Various forms of therapeutic exercise,
including aerobic, strengthening, and flexibility
programs. (Table I)

Comparisons: The control group consists of
individuals who do not receive any treatment or
intervention. (Table I)

Outcomes: included studies had to report one of the
following: the Numeric Pain Rating Scale (NPRS),
pain intensity, functional capacity, or quality of life.
(Table I)

PICO Inclusion Criteria Exclusion Criteria
1. Post-Op Spinal Surgery
. Participants in various sectors especially livestock, fields, 2. Fracture cor]c.iltlon
Population and plantations, of all ages and genders 3. Tumor condition
P ’ 9 9 4. Farming activities using modern tools and
machines
Various forms of exercise, such as aerobic exercise, 1. Injection
Intervention strength training, stretching, yoga, Pilates, and physical 2. High-dose pain medication usage
rehabilitation programs, are designed to reduce back pain. 3. Spinal Surgery
Comparison standgard care, conventional intervention, other non- ; ﬁ]?ér;?iloiurgery
exercise interventions 3. High-dose pain medication usage
VAS (Visual Analog Scale)
ODI (Oswestry Disability Index)
NPRS (Numeric Pain Rating Scale)
Roland-Morris Disability Questionnaire (RMDQ) 1. Hamilton Anxiety Rating Scale and any
Outcomes ROM (Range of Motion) mental test
Pain Disability Index 2. Generalized Anxiety Disorder
MMT (Manual Muscle Testing)
EMG (Electromyography)
Core Stabilizer Pressure Biofeedback
WHO-QOL (World Health Organization Quality of Life
Settings All Countries -
RCT 1. Cross-sectional studies
Study Designs Quasi-Experimental 2. Case-control studies

Experimental study
Case Study

3. Prospective cohort studies
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Information Source and Searches

A comprehensive literature search was conducted
from January 2020 to 2024 across five major
databases: Scopus, ProQuest, Web of Science, and
ScienceDirect. To identify studies on exercise
interventions for LBP, a systematic search was
conducted using various keywords. The last search
was conducted on December 30, 2024. The Boolean
search strings employed were as follows: ("low back
pain" OR "LBP" OR "chronic low back pain") AND
("exercise therapy" OR "exercise interventions” OR
"physical activity" OR "strength training" OR "aerobic
exercise")

To ensure a thorough search, references from
relevant studies were also hand-searched for
additional articles meeting the eligibility criteria. The
studies included were peer-reviewed, published in
English, and examined the effects of exercise
interventions on LBP in adults. The search was
updated regularly, and any studies published before
or after the specified period that met the inclusion
criteria were considered. Additionally, a search for
grey literature, such as government reports or
conference proceedings, was performed to identify
any studies not indexed in the databases.

Study Selection

All records identified during the search process were
imported into Microsoft Excel for organization and
management. Two independent reviewers conducted
the initial screening of studies, ensuring consistency
and cross-checking of results. The reviewers
assessed the titles, abstracts, and full texts of studies
based on the inclusion and exclusion criteria
established for this review. Studies that did not meet
the eligibility criteria were excluded, and any
disagreements regarding eligibility were resolved
through discussion between the two reviewers. The
final set of full-text articles that met the inclusion
criteria was selected for data extraction and qualitative
analysis.

Data Synthesis

The synthesis of data from included studies was
primarily qualitative, focusing on thematic analysis of
exercise modalities and their effects on LBP. Given
the heterogeneity in study designs, interventions, and
outcome measures, a meta-analysis was deemed
inappropriate. Therefore, relevant findings on pain
intensity, functional capacity, and quality of life from
various studies were categorized thematically,
allowing identification of consistent trends across the
evidence base.

Data Collection

Data extracted from the included studies included: the
authors and publication date of each study, type and
details of the exercise interventions (e.g., aerobic
exercise, strength training, flexibility programs), the
population of adults included in the study, the setting
in which the interventions were delivered, and the
primary outcomes measured (such as pain intensity,
functional ability, and quality of life). The intensity,
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duration, and frequency of the exercise interventions
were also noted. The design of each study (e.g.,
randomized controlled ftrials, cohort studies) and the
authors' conclusions about the efficacy of the
interventions were recorded. In cases where multiple
studies addressed similar interventions, the reviewers
noted any updates or new findings from more recent
studies that superseded older evidence. All necessary
data to answer the research questions were provided
in the published articles, and no direct contact with the
authors was required. Any disagreements in the
selection of full-text articles were resolved by
consensus between the two reviewers.

Quality Assessment

Two independent reviewers (e.g., Reviewer 1 and
Reviewer 2) assessed the risk of bias in the included
studies. To evaluate risk of bias in controlled trials, the
Cochrane Collaboration Risk of Bias Scale was used,
assessing 6 main categories: selection bias,
performance bias, attrition bias, reporting bias, and
other potential sources of bias. The categories
evaluated were grouped into low, high, and unclear
bias.

Quality assessment of the studies used the Cochrane
Collaboration Risk of Bias Tool for randomized
controlled trials (RCTs) and the Risk of Bias in Non-
randomized Studies of Interventions (ROBINS-I) for
quasi-experimental studies. The Physiotherapy
Evidence Database (PEDro) scale was used to
evaluate the methodological quality of trials, ensuring
rigorous assessment of bias risk across different study
designs. Any discrepancies in bias evaluations were

reconciled through discussion, enhancing the
credibility of the assessment process.
RESULTS

Four main databases were used as search engines in
the systematic search, including Scopus, ProQuest,
Web of Science, and ScienceDirect. The systematic
search results found a total of 13,892 articles. The
next step was to remove flagged duplicate articles and
filter them according to eligibility criteria. Therefore, 38
articles were included in the final analysis stage that
specifically discussed exercise-based interventions in
the management of LBP.

Various systematic reviews show that
pharmacological interventions can be used to treat
LBP. In the study of Hock M et al. %, the Back School
Program (BSP) is more effective than regular exercise
therapy at reducing chronic nonspecific low back pain
(cnsLBP) and increasing physical activity. Structured
physical therapy has been shown to increase spinal
mobility and improve athletes' quality of life .
Through group physical activity for unresolved back
pain, health improvements can also be achieved .
TENS therapy ', Endorphin massage therapy ', and
Combined rehabilitation ", also demonstrated
significant pain relief. More details are shown in
Table Il
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| Previous studies Identification of new studies via databases and registers Identification of new studies via other methods
Records identified through Records removed before
journal searching ) i ing:
5 (n=13,892) Records identified from™: scregs:laigc;m records removed
ProQuest (n=10,465) ProQuest, Scopus, Science = o .
$ Direct, Web of Sci Records identified from:
= Scopus (n=370) rocd, Ve i i Records marked as ineligible Journals = 13,892
] ScienceDirect (n=1,120) Databases (n = 4) by automation tools. {n = 0)
3 Web of Science (n=150) Registers (n = 13,892) Records removed for other
reasons (n =0)
Records screened - Records excluded™
(n=13,892) (n=11,765)
I i
Reports sought for retrieval | Reports not retrieved Reports sought for retrieval Reports not retrieved
,g (n=2127) (n=0) (n=2,127) ™ (=0
o T
5 I !
) v
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility
(n=38) —M Protocol Development (n = (n=11) il
12) .
Mot Experimental Study 2 (n Reports excluded:0
=15)
— b4
New studies included in review
{n=11)
Reports of new included studies <+
(n=11)
o
-1
=
2 v
Total studies included in review
(n=11)
Reports of total included studies
{n=11)
Figure 1: PRISMA 2020 flow diagram for the process of study selection
Table I: Summary of Results
Authors Type of Intervention Sample Intervention Conclusion

The study uses the Back
School Program (BSP) to
educate patients on

12 managing low back pain
(LBP) and encourage
physical activity as a
treatment and prevention
method.

The study participants were
306, including healthy
individuals and patients with
chronic nonspecific low back
pain (cnsLBP), stratified into
three groups: healthy
patients, BSP-enrolled
patients, and exercise
therapy-only patients.

The study included 306
participants, including healthy
individuals and patients with
cnsLBP, stratified into three
groups: healthy patients, BSP-
enrolled patients, and exercise
therapy-only patients.

The study found that cnsLBP
patients who participated in the
BSPshowed lower sedentary
behaviour, increased moderate-
intensity physical activity, and
lower pain intensity than those
receiving only exercise therapy.
Participation in the program
improves physical activity levels
and reduces back-related
disability.

The study implemented a
structured physical therapy
program for chronic back

13 pain in old-timer athletes,
specifically wrestlers,
involving muscle relaxation,
myocorrection, and
myotonization phases.

The study examined chronic
back pain among older
athletes, focusing on
wrestlers who sought
physical therapy intervention
for their sport-related
condition.

The physical therapy program
aimed to improve spinal mobility
and quality of life through various
modalities. These included morning
hygienic gymnastics, post-isometric
relaxation, hydrokinesiotherapy
with traction elements, and
kinesiotherapy with Pilates
elements. These interventions
aimed to promote physical health,
flexibility, and overall well-being.

The physical therapy program
significantly improved spinal
mobility and quality of life for
aging athletes with chronic
back pain, highlighting the
effectiveness of tailored
interventions in managing
chronic pain.

The study explored a
rehabilitation program
combining pain management
17 and pain perception in older
patients with acute vertebral
compression fractures
(VCFs), aiming to improve
daily activities despite pain.

65 elderly adults with acute

VCFs were divided into two

groups: 32 in an intervention
program and 33 in a control

group.

The intervention group
underwent a rehabilitation
program with pain
management strategies, while
the control group received
standard rehabilitation without
pain management.
Assessments showed
significant improvements in
pain intensity and
psychological measures.

Rehabilitation programs
with pain management
targeting perception and
activity avoidance may
effectively treat older
patients with acute VCFs,
reducing pain intensity,
catastrophizing, and
enhancing physical activity.

81
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The study participants were
34 pregnant women from
Lubuk Alung Health Centre,
and the study used a quasi-
experimental pretest-posttest

The study utilized regular
physical activity to alleviate
the intensity of back pain
commonly experienced by

pregnant women. design to evaluate the

intervention's effectiveness.

The study used regular
physical activity to alleviate
back pain, comparing the
intensity of pain before and
after treatment, to measure its
effectiveness.

The study found that physical
activity significantly reduced back
pain intensity in pregnant women.
These interventions are effective in
addressing back pain issues. The
study emphasizes the importance
of integrating these methods into
prenatal care and suggests further
exploration in medical and sports
contexts.

The study uses Swiss ball
therapeutic exercises for
chronic LBP, aiming to
improve spinal stabilization
and overall function by
challenging the body's motor
control.

low back pain (CLBP)
patients aged 17-40,

This study examines chronic

predominantly white-collar,
who may be affected by
sedentary work habits.

Participants were divided into
two groups: one used a Swiss
ball for back-strengthening
exercises, while the other
performed exercises without a
ball, aiming to improve motor
control and stability.

Swiss ball exercises
significantly reduced pain and
improved range of motion in
patients with CLBP, indicating
their effectiveness in managing
impaired motor control of spine
-stabilizing muscles.

The study utilized a
combined intervention
strategy involving physical
exercise to assess its
cumulative impact on
women's LBP.

from Yaoundé.

Thirty (30) women with LBP
were randomly divided into
three groups of 10 each, all

The intervention was a 21-day
micro-program involving
physical activity, divided into
three groups: those who
exercised solely, those who
received Swedish massage
sessions, and those who
combined both.

The study found that combining
physical exercise with Swedish
massage significantly reduced
pain intensity and discomfort in
women, suggesting an
integrated approach to
addressing risk factors for LBP.

The study utilized endorphin
massage, a combination of
light techniques and positive
affirmations from the
husband, to stimulate the
release of endorphins, which
are known to alleviate pain.

20

Temanggung District.

This study targeted 46 third-
trimester pregnant women,
primarily at 36 weeks of
gestation, from the Pare
Public Health Centre in

The study used a quasi-

-equivalent control group,
dividing participants into two

groups (an endorphin massage

intervention group and a
control group) to analyse its
effectiveness.

experimental design with a non

The study found that endorphin
massage significantly reduced
lower back pain in third-trimester
pregnant women, with a stronger
effect than the control group.
Endorphin massage, combined
with positive affirmations from
husbands, can effectively alleviate
pain in pregnant women.

The study participants were
71 LBP patients receiving
TENS treatment in the active
arm and 70 conventionally
treated cases in a control

Transcutaneous Electrical
Nerve Stimulation (TENS)
therapy.

group.

Patients in the active arm
scores measured before and
control group's pain scores

were recorded from historical
data.

received TENS units, with pain

after the intervention, while the

TENS is a viable treatment for
managing LBP in the
emergency department, with
no significant difference in pain
scores or length of stay
compared to conventional
treatments.

The study participants were
30 respondents from 43
mothers in East Jakarta,
divided into two groups: one
receiving gym ball therapy
and the other receiving a

The study explores gym ball

therapy and back massage
21 as non-pharmacological

treatments for third-trimester

regnant women to alleviate h
preg back massage, using

The intervention involved two

approaches: Gym Ball Therapy
for strengthening core muscles

and posture, and Back
Massage for relieving muscle
tension and promoting
relaxation, both of which are

The study found significant
changes in back pain scores for
both gym ball and back massage
interventions, with gym ball therapy
being more effective. It emphasizes
the importance of considering non-
pharmacological treatments like

back pain gym ball exercises and back
’ purposive sampling. effective in managing massage for pregnant women's
pregnancy back pain. home-based pain management.
DISCUSSION through structured group physical activity, with a

The BSP has shown significant benefits for patients
with chronic nonspecific LBP (cnsLBP). This was
reflected in a study of 306 participants, which showed
that sedentary behaviour can be reduced through this
BSP program. It was also seen that increased activity
involvement and lower pain intensity were in the BSP
therapy group compared to the regular exercise
therapy group. Of course, BSP education can
significantly increase physical activity and reduce LBP
2" This is supported not only by one study; various
studies have also shown that education can be a tool
to overcome LBP, thereby improving the quality of life
of patients with LBP 2 Activation of endogenous pain
inhibitory mechanisms has also been shown to be a
result of exercrse therapy, thus supporting pain
management

Improved self—management of LBP can be achieved
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multifaceted approach that includes erX|b|I|ty, aerobic
fitness, core activation, and muscle strength Group
dynamics in physical activity interventions directly
promote motlvatlon among participants and social
support Combining dietary advice with self-
monitoring tools, such as pedometers, supports
positive health outcomes and sustained engagement
to improve fitness and body composition 2°. Structured
physical activity, when appropriately |mpIemented can
significantly reduce pain and |mprove quality of life for
individuals with chronic LBP? Social interaction
and physical activity not only improve phyS|caI health
but can also enhance psychological well-being®®

A rehabilitation program that combines pain
management strategies with psychological programs
in older individuals with acute vertebral compression
fractures (VCF) can reduce pain mtensrty and
increase  activity in LBP  sufferers?®®.  Early



Jaiddin et al.

rehabilitation, including therapeutic ~exercise, is
significant for |mprovmg physical activity and function
and can reduce pain in VCF patients®°. Broadly,
combining physical rehabilitation and psychological
support can reduce stress and increase physical
act|V|ty

Regular physical act|V|t}/ therapy can reI|eve LBP in
the pregnant populat|on Supported by®', stating that
regular exercise can srgnrfrcantly reduce pain intensity
in pregnant women. Proper education for pregnant
women by providing material related to physical
activity can be a means of reducing LBP complaints.
This is evidence that the integration of these
interventions can be included in prenatal care®. 70%
of pregnant women experience discomfort due to
lower back pain during pregnancy; this has been
widely documented®.

Swiss ball therapy exercises have also been shown to
be effective in treatmg CLBP, specifically in individuals
with sedentary jobs'. Spinal stabilization and motor
control can also be improved with Swiss ball
exercises. The unstable surface of the Swiss ball can
increase muscle activation and core stability, which
are essential for managing CLBP **. More broadly,
the Swiss ball can target local muscles thereby
improving spinal stability and reducmg discomfort
associated with prolonged sitting %

Simultaneously performing phyS|caI exercises is
effective in managing LBP . Other studies have
shown that an integrated, multimodal approach can
relieve back pain. Combining cognitive behavioral
therapy with exercise can improve pain relief
outcomes. Although not consistently increased, the
majority of cases W|th the combined intervention
consistently increased . Although the effects of these
interventions are srgnlflcant without the sustainability
of the intervention program in |nd|V|duaIs with LBP, the
effects will diminish over time*. Specific muscle-
strengthening exercises have a posmve impact on
functional improvement in people with LBP.

One viable option for managing LBP s
Transcutaneous Electrical Nerve Stimulation (TENS)
Therapy™. TENS shows variable efficacy across
individuals*. TENS's capacity to activate nerve fibres,
which alter pain perception by processes such as
endogenous opioid production and maodifications in
nerve conduction, lends credence to its effectiveness
“I_TENS is a popular choice for pain relief because of
its safety, affordability, and simplicity of application®.
This is consistent with research showing that TENS is
a successful non-pharmacological treatment for
several pain conditions, including persistent LBP*.
Exercise ball therapy is a non-pharmacological
intervention that can naturally reduce back pain in
pregnant women. Exercise ball therapy showed higher
effectiveness in reducmg pain during the third
trimester of pregnancy %'. This is supported by other
studies that state that relaxatlon techniques and the
role of physical activity can help manage discomfort
during pregnancy®’. Non-pharmacological
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approaches, such as exercise, have excellent effects
on pain management. The effectiveness of
acupressure therapy in reducmg the |nten3|y of back
pain in pregnant women in the third trimester**

In summary, cnsLBP management beneflts from
multifaceted interventions, notably the BSP, which
effectively reduces sedentary behavior, increases
physical activity, and lowers pain intensity compared
to standard exercise therapy. Successful strategies
include structured group physical activity, which
fosters social support and motivation, and combined
approaches integrating dietary advice and self-
monitoring tools. Therapeutic exercise is vital for pain

management in various populations, including
pregnant women, where regular physical activity
significantly alleviates LBP. Swiss ball therapy

effectively targets muscle activation, enhances spinal
stability, and helps manage discomfort associated with
prolonged sitting. Non-pharmacological interventions,
including exercise ball therapy, also demonstrate
promise for pain relief.

CONCLUSION

Exercise is an effective therapeutic strategy for
managing LBP. Meanwhile, multiple therapeutic
approaches have shown effectiveness to manage
CLBP in various population types, including pregnant
women, individuals with sedentary lifestyles, and
athletes. Interventions such as structured physical
activity and educational programs have been shown
to significantly reduce LBP and improve quality of life.
At the same time, complementary therapeutic
exercises, including cognitive therapy, can enhance a
holistic approach to pain management. Several non-
pharmacological interventions have also emerged to
manage LBP, including TENS and exercise ball
therapy. Collectively, these findings provide evidence
that psychological and physical factors can together
constitute a comprehensive rehabilitation strategy. In
the future, exploration of these pain management
modalities is needed of diverse populations.
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