Ganesh etal.
Bulletin of Faculty of Physical Therapy (2023) 28:47
https://doi.org/10.1186/543161-023-00156-5

Bulletin of Faculty
of Physical Therapy

Prescription of therapeutic exercise

®

Check for
updates

for chronic low back pain management:

a harrative review

G. Shankar Ganesh'*'®, Abdur Raheem Khan?, Sakti Das® and Ashfaque Khan?

Abstract

Keywords Chronic pain, Exercise, Low back pain

Background The results of recent systematic reviews have concluded that most exercise types are more effective
than minimal treatment for improving outcomes in the management of non-specific chronic low back pain. However,
exercise prescriptions are criticised for being prescribed without a clear rationale and with a high level of uncertainty.
The preferred mode of exercise in this population is not outlined in clinical guidelines. The objective of this review

is to describe the indications and dosimetry for the most common exercise interventions prescribed.

Methods Literature was sourced from searches of MEDLINE, CINAHL, SPORTDiscus, and PEDro databases until Octo-
ber 2021 using descriptors related to pain, exercise, and prescription, totaling 33 articles that fulfilled the inclusion
and exclusion criteria. The first author independently selected studies and extracted data on study characteristics

of interest. Any doubts were resolved through discussion with the other reviewers.

Results The results of the review showed that a baseline assessment comprising the patient’s pain, thoughts, beliefs,
and behaviours concerning physical activity or exercises may be undertaken, and specific exercises may be prescribed
based on the indication to reduce pain, allay fear, or re-educate neuromotor control.

Conclusion Based on the heterogeneity in the understanding, administration, and progression of exercises

and the sub-optimal or poor reporting of exercise prescriptions or dosages and outcomes reported, we conclude
that it may not be possible to synthesise any evidence to inform precision exercise prescription for CLBP. Future stud-
ies should be of higher quality for the development of effective exercise programmes.

Introduction

Numerous studies acknowledge that chronic low back
pain (CLBP) has a complex nature, with many biologi-
cal, social, and psychological elements influencing the

*Correspondence:

G. Shankar Ganesh

shankarpt@rediffmail.com; gsganesh@student.iul.ac.in

! Composite Regional Centre for Skill Development, Rehabilitation,
and Empowerment of Persons With Disabilities, Mohaan Road,
Lucknow 226017, Uttar Pradesh, India

2 Integral University, Kursi Road, Lucknow 226026, Uttar Pradesh, India
? Driems Institute of Health Science & Hospital, Kotsahi, Tangi, Cuttack
754022, India

@ Springer Open

problem, and should not be viewed as a homogeneous
condition [1]. Healthcare professionals classify patients
with low back pain (LBP) into specific spinal pathology,
radicular syndromes, or non-specific LBP using diagnos-
tic triage [2]. Developing fundamental general rehabilita-
tion therapy approaches that would apply to all or even
most LBP subgroups is impossible due to this heteroge-
neity. Researchers have categorised biological pain mech-
anisms into nociceptive, nociplastic, and neuropathic 3],
and they have expanded research to include psychologi-
cal and movement system dysfunction [4]. Researchers
classify more than 90-95% of the population as suffer-
ing from non-specific LBP, when there is no evidence of
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tissue pathology [5]. Researchers roughly equate the label
non-specific LBP to ‘nociplastic pain’ [6].

Current treatment guidelines recommend that indi-
viduals suffering from CLBP avoid bed rest and fear of
movement and return to normal activity. The clinical
and research communities agree that addressing cogni-
tive, emotional, psychological, behavioural, physical, and
social factors is necessary in managing CLBP [7]. System-
atic reviews and meta-analyses consistently show that
engaging in exercise can reduce pain and improve func-
tional outcomes among people with CLBP compared to
receiving no treatment, standard care, or other conserva-
tive therapies in the short term [8—10]. Furthermore,
studies have shown that exercises influence all the differ-
ent types of pain mechanisms [11, 12].

In broad terms, exercises involve performing a series
of specific movements at a set intensity and duration
with the goal of promoting physical health [13]. Neu-
romuscular, psychological, neurophysiological, cardio-
metabolic, and tissue healing mechanisms attribute the
positive effects of exercises [14]. Clinicians attempted to
evaluate the individual effects of different types of exer-
cise interventions, such as aerobic, strengthening, direc-
tional, aquatic, Pilates, yoga, core stabilisation, and motor
control exercises, on improving outcomes in people with
CLBP. Their modes of operation fundamentally differ.
Physiology principles are used to devise some exercises
(e.g., aerobic), while concepts (e.g., directional) form the
basis of others. The results show mixed effectiveness, and
studies have not found an ideal exercise programme for
patients with CLBP [15]. A systematic review of system-
atic reviews found that different exercise types have vary-
ing effects on pain and disability in CLBP, and there is no
significant difference between them [16]. A combination
of approaches is suggested by a few articles [17], while
other studies propose considering individuals’ personal
needs, preferences, and capabilities when selecting the
appropriate form of exercise [18]. The Canadian guide-
lines emphasise incorporating low-intensity exercises
[19], while the French and German guidelines advocate
continuing regular physical activities [20, 21]. On the
other hand, the American College of Occupational and
Environmental Medicine and the North American Spine
Society consistently and emphatically endorse includ-
ing aerobic exercise [22, 23]. Another literature review
attempted to provide insights about exercise prescription
[24], but it did not specifically customise the exercise pre-
scription for people with CLBP.

Many experts widely consider exercise therapy as
the first-line care for managing CLBP. However, the
active ingredient of exercise programmes is still largely
unknown [25]. Clinicians might use international
guidelines and the findings of systematic reviews and
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meta-analyses to assist them in selecting interventions.
However, when converting the evidence into recommen-
dations for clinical practise, they only consider the effec-
tiveness of the interventions. Facilitating replications of
exercises requires a complete exercise prescription in
all aspects. Yet, healthcare professionals are prescribing
exercises for people with CLBP without a clear ration-
ale and with a high level of uncertainty. Furthermore,
many critics have widely criticised the recommendation
of general exercises, which mostly consist of a combina-
tion of muscular strength, flexibility, and aerobic fitness,
instead of targeted therapies [26]. Furthermore, despite
many people calling for activity assessment and exercise
prescription to be considered standard parts of the dis-
ease treatment and prevention paradigm [27], the clini-
cal guidelines for CLBP do not give concrete directions
regarding exercise prescription. To choose the best exer-
cises or determine the dosages and methods for prescrib-
ing them to people with CLBP, we need to consolidate
and synthesise the findings of earlier studies on exercise
therapy due to these restrictions and issues. The over-
arching goal of this review is to offer a framework for cli-
nicians to use when prescribing exercise to people with
CLBP while taking into account the unique characteris-
tics and challenges present in this population.

Methods

The objective of the review is to systematically categorise,
elucidate, examine, and assess all accessible data pertain-
ing to the indications and prescription of diverse exer-
cises across various types of studies. Given the diverse
clinical components encompassed by patient/popula-
tion, intervention, comparison, and outcomes (P1CO), the
incorporation of both randomised controlled trials and
non-randomised studies, as well as the inclusion of stud-
ies examining continuous and binary outcome measures,
a narrative review was deemed an appropriate approach
to address this research inquiry. In the context of this
study, exercise therapy is regarded as an intervention
that can be implemented by physiotherapists and other
healthcare professionals and is operationally defined as
a structured regimen of physical exercises specifically
designed and prescribed to achieve specific therapeutic
objectives.

Search strategy

An electronic search of MEDLINE, CINAHL, SPORT-
Discus, and PEDro databases was conducted for research
published during any time period until October 2021
using Medical Subject Headings (MeSH) for ‘pain” AND
‘exercise’” AND ‘prescriptions. The ‘OR’ search terms
used for MeSH keywords are presented in Table 1 and
were combined with ‘AND’ and searched in ‘All Fields’
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Table 1 Shows MeSH search keywords for ‘pain,‘exercise, and 'prescriptions’ searched in‘All Fields'

Pain terms combined with Exercise terms combined Prescription terms Outcome terms combined Others

‘OR’ with ‘OR’ combined with‘OR’ with ‘OR’

Low back pain Exercise Exercise/physiology Treatment Outcome Adult

Back pain Physical activity Aerobic Physical Fitness/physiology  Exercise Therapy/adverse Aged

Lumb pain Resistance prevention & control effects Randomized Controlled Trials
Lumbago Strength Exercise Therapy/methods ~ Adaptation, Psychological as Topic

Backache Endurance Exercise intensity Avoidance Learning Review Literature as Topic
Backache Pilates Muscle Strength/physiology  Fear/psychology

Sprains and strains Core stabilization Physical Fitness/physiology  Pain

Intervertebral disk displace-

Spinal stabilization

Range of Motion, Articular/

Behavior Control

ment

Low Back Ache

Low Back Pain, Mechanical
Low Back Pain, Posterior
Compartment

Low Back Pain, Postural
Low Back Pain, Recurrent
Low Backache

Lower Back Pain

Lumbago

Mechanical Low Back Pain
Postural Low Back Pain
Recurrent Low Back Pain
Chronic Low Back Pain
Back Pain/physiopathology
Back Pain/therapy

Motor control Training physiology

Catastrophization

The same method was extended to other databases.
The search strategies employed for PubMed and PEDro
databases are presented in Additional file 1. We also
conducted manual searches on the reference lists of pri-
mary articles found from initial searches and previously
published systematic reviews identified on the Cochrane
Database of Systematic Reviews (search terms: chronic
back pain exercise; limits: none).

The abstracts and titles obtained from the search tech-
nique were examined by two authors (SG and ARK)
in a separate and unbiased manner. Both authors then
used the predetermined inclusion and exclusion criteria
to all the abstracts. The complete text of the paper was
acquired in cases where the abstract appeared to meet
the specified requirements or when the eligibility of the
study was uncertain. The two authors individually col-
lated and examined all full-text publications based on the
established criteria for inclusion. The authors resolved
any issues through the process of the discussion and
arrived at a consensus. In the event of persistent differ-
ences, a third author was consulted.

Selection procedure

To be considered for the review, studies should have
been published in English in a peer-reviewed journal.
The other criteria followed the PICO framework, Pop-
ulation: adults >18 years old with CLBP of minimum
more than a 3-month duration; Interventions: selected

interventions satisfying the definition of exercise ther-
apy as described above; Comparators: not applicable;
Outcomes: any one of the below: pain, strength, endur-
ance, fear avoidance; Study design: any; Length of fol-
low-up: any. Studies were excluded if the population
group comprised participants with symptomatic LBP
such as conditions associated with pregnancy, infec-
tion, tumour, osteoporosis, fracture, structural deform-
ity (e.g., scoliosis), inflammatory disorder, or cauda
equina syndrome. Studies that included participants
before or after surgery were also disqualified. Similarly,
grey literature and articles published as conference
abstracts, letters to the editor, and non-peer works were
not considered. The exercises should have been catego-
rised as spinal stability, motor control, Pilates, McKen-
zie therapy, general strengthening, aerobic stretching,
or quota-based exercises. These exercises were cho-
sen based on the popularity of these exercises in the
authors’ place of practice. The articles should not have
evaluated mixed interventions, i.e.,, combinations of
aerobics and strengthening, aerobics, and flexibility, or
interventions apart from specified exercises, e.g., psy-
chological or non-physiotherapy-specific interventions.
Studies were only taken into consideration for the final
review if they met all the inclusion and exclusion crite-
ria, including mentioning the indication or prescription
of exercises, rather than just looking at the effectiveness
of the various exercise types taken into consideration in
this review in people with CLBP.
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Data extraction

One of the authors who performed the screening (SG)
independently conducted the data extraction. Data were
extracted onto a standardised form. The following data
were extracted from the studies: (1) study population; (2)
characteristics of the interventions: theoretical ration-
ale (indication or prescription for exercises, schedule,
type, frequency, intensity, and duration). In addition, we
also extracted post-treatment follow-up points and the
outcome measures used to evaluate the interventions,
as well as whether clinical or statistical significance was
noted. When there were discrepancies, a consensus was
reached within the research group.

Results

There were 1165 results from searches. 121 full-text
evaluations were completed following the screening of
abstracts and titles. Based on the inclusion and exclusion
criteria, we were able to focus on 67 studies, of which 33
met our criteria for selection. The PRISMA flowchart is
shown in Fig. 1.
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Study indings
The study findings may be broadly classified into two
major headings:

+ Objectives of exercises and need for assessment
+ Common exercises prescribed

Objectives of exercise and need for assessment

Out of the 33 publications included in the analysis, one
study examined the utilisation of goal-setting strate-
gies that were centred on achieving functional outcomes
by pacing up activity levels; this may help to indirectly
reduce pain. This is important, as failure to reduce pain
with exercises can lead to disability [28]. Another study
focused on exploring the thoughts, beliefs, and behav-
iours components of patients in order to address the
intricate process of prescribing exercise for CLBP [29].
As patients’ who exhibit positive yellow flags are candi-
dates at risk of progression to chronic disability, graded
exposure and supervision may be required to identify
the limits of activities and exercises that can be safely

)
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EE (n=1165) (n=12)
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Records after duplicates removed
) (n=1041)
o
£
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Z (n=1041) > objective.
— v
Full-text articles assessed Full-text articles excluded, with
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2 (n=121) (n=54)
2 Duplicate: 1
& . -
= Patient group consisting of
v symptomatic LBP and other
Studies included matching musculoskeletal disorders: 9
the inclusion / exclusion Reviews of source articles: 3
criteria Not involving studied exercise
(n=67) interventions: 25
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- Conference abstract: 1
g Non-relevant outcomes: 6
= Y
g
= Studies included satisfying
the research aim
(n=33)

Fig. 1 PRISMA flow diagram of the search process for studies examining the indications and dosimetry for the most common exercise

interventions prescribed in patients with CLBP
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initiated without increasing symptoms. Several studies
have documented exercise prescription strategies that are
guided by the categorisation of pain. A region-specific
exercise may be chosen when the pain is driven by noci-
ceptors, and patients with nociplastic and neuropathic
pain may be prescribed generalised exercises such as aer-
obics [30-32].

Common exercise prescribed

Exercise encompassed strengthening exercises (n=5),
fear avoidance/quota based exercises (n=3), direction-
specific exercises (n=4), core stability (#=>5), motor con-
trol exercises (n=2), pilates (n=4), and others (n=5). As
the theoretical rationale behind the prescription of these
exercises, including the dosages, has not been addressed
completely by these studies, and the heterogeneous prin-
ciples underlying these exercises, it was not possible
to synthesise the findings of the review. Therefore, the
results are presented individually.

Strengthening exercises

Typically, the exercises aimed at enhancing strength
mostly focus on the extensor muscles situated in the
thoracic, lumbar, and posterior hip areas, commonly
referred to as ‘posterior chain resistance training’ [32].
Individuals who do not have any cardiovascular or ortho-
paedic contraindications to resistance exercises and
possess the ability to independently manage their own
well-being are recommended to engage in strengthen-
ing exercises [33]. When advised, it is recommended to
do these exercises with a complete range of motion and
at a higher level of intensity [34]. It is recommended to
perform eight to 12 repetition maximum (RM) each set
once or twice per week. It was observed that there were
no significant differences in repeating the exercises once
or three times per week [35]. Individuals who have been
diagnosed with spinal anomalies or structural deformi-
ties, as well as those with disc protrusions or herniations,
are generally deemed unsuitable candidates for engaging
in posterior chain exercises [36].

Fear avoidance/quota-based exercises

The use of graded or quota-based workouts is recom-
mended in situations where the primary goal is to dis-
courage sickness behaviours and aid in the process of
fear desensitisation [37]. The implementation of exer-
cises targeting activities that pose challenges for the
patient is commenced with low-intensity levels, gradually
advanced over time to enhance the patient’s capacity to
engage in those activities, and are integrated into indi-
viduals’ regular routines and activities. The participants
are required to completely fulfil the predetermined daily
quotas of exercises [38], and the symptoms experienced
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by the participants do not impose any restrictions on the
activities that can be undertaken. Positive reinforcement
has been found to decrease the anxiety that is linked to
movement and activities [39].

Direction-specific exercises (McKenzie)

Patients who demonstrate the centralization phenom-
enon of back pain are commonly recommended McKen-
zie exercises. Centralization is the process by which distal
referred pain is gradually eliminated, with the pain even-
tually becoming localised at the midline of the body. In
the McKenzie Method exercises, patients’ are classified
into posture, dysfunction, and derangement sub-types,
and sustained postures or repeated movements, along
with an educational component and postural training
[40, 41], are prescribed based on the patient’s responses
to a clinical examination of posture and range of motion
of the spine. The exercises are progressed either based on
the concept of ‘progression of forces’ or the use of ‘alter-
native forces” and the choice of self-overpressure, manual
mobilisation, or ‘patient movement in a greater range
of motion with extra pressure applied by the therapist’
[42]. Though there is no consensus regarding the optimal
number of sessions for the McKenzie method, 3 sets of
10 repetitions that could be performed on the same day
or at different times of day depending on the patient’s
availability are recommended [43].

Core stability exercises

The prescription of core stability exercises is based on
the concept that CLBP occurs because of the decrease in
spinal stability due to delayed or decreased activation of
the lumbar multifidi and transversus abdominus [44, 45].
Core muscle strengthening is intended to increase spi-
nal stability and neuromuscular control around the lum-
bopelvic region [46] by training the localised stabiliser
muscles. Variables that were found to accurately predict
the candidates who are more likely to improve with lum-
bar stabilisation exercises are (1) age less than 40 years,
(2) average straight leg raise of 91° or greater, (3) the pres-
ence of aberrant lumbar movement, and (4) a positive
prone instability test [47]. For optimal success, evidence
recommends 20-30 min per session, three to five times
a week [48].

Motor control exercises

Motor control exercises use the principles of segmenta-
tion and simplification to train control and coordination
of the spine and pelvis based on the movement and mus-
cle activation patterns of the superficial and deep trunk
muscles [49, 50]. The patient is assumed to have learned
proper activation if they are able to maintain contrac-
tions of the muscles for 10 repetitions of 10 s while
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maintaining optimal posture and normal respiration [51].
Feedback is provided when required. The exercises are
progressed by incorporating these contractions in func-
tional static and dynamic activities [50] based on patient’s
fatigue, pain thresholds, or observed movement control.

Pilates

In this method, isometric contraction of the transver-
sus abdominis, perineal, gluteal, and multifidus muscles
is performed without any postural compensation while
maintaining diaphragmatic breathing. On average, 10
repetitions of 15 to 20 exercises are performed per ses-
sion, and the exercises are performed at 3 difficult levels:
basic, intermediate, and advanced, according to individ-
ual needs [51] and pain. For optimal outcomes, interven-
tions have to be performed for 30—60 min at least twice
per week [52]. A Delphi study has indicated that per-
sons with CLBP with maladaptive movement patterns, a
lack of body awareness, fear avoidance behaviour, weak
lumbar stabilisers, and poor breathing patterns are ideal
candidates for Pilates [53]. Another study indicated indi-
viduals with a total trunk flexion range of motion (ROM)
of 70° or less, a duration of 6 months or less, symptoms
not radiating to the leg, a body mass index of 25 kg/m?
or more, and a hip rotation ROM of 25° or more would
benefit better from Pilates-based exercise [54].

Others

As chronic pain may result in facilitation (increased)
muscle tension [55], interventions that induce relaxa-
tion, such as stretching, may be considered in the pres-
ence of muscle spasms or motor facilitation. End-range
loading exercises may be prescribed for patients with
radicular low back pain whose symptoms extend below
the buttocks and who exhibit centralization and periph-
eralization of symptoms on repeated movement testing
[56]. When patients have been assessed to receive gen-
eral exercises, a choice can be provided to select the type
of aerobic exercises they would enjoy to ensure exercise
adherence (walking, stationary cycling, or swimming).
Patients may be asked to work at moderate exercise
intensity for optimal benefits. For example, trials have
shown that exercises lasting 20-30 min twice or three
times a week may be adequate to induce exercise-induced
analgesia in patients with chronic pain [57].

Promoting physical activity as an intervention for peo-
ple with CLBP looks vague at this point in time, as the
relationship between physical activity and the risk of
CLBP is unclear. While some studies relate too little or
too much physical activity as a risk factor for CLBP [58],
other works reveal no association between physical activ-
ity and a sedentary lifestyle with CLBP [59].
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Discussion

Many reviews and clinical practice guidelines have rec-
ommended exercise programmes to reduce pain and
disability [60]. An exercise prescription is a physical
activity plan created in a systematic and individualised
way according to the FITT-VP (frequency, intensity, time,
type, volume, and progression) principle. We could not
find many studies that prescribed exercise to people with
CLBP in accordance with the aforementioned criteria.
Instead of determining whether individuals were appro-
priate for the selected exercises, many of the studies we
analysed randomly assigned participants to one of the
studied interventions. The fact that many of the trials
have studied the effects of integrated flexibility, strength,
and aerobic training may limit drawing firm conclusions
from the results. Additionally, very few trials have com-
pared exercise programmes at different dosages.

Baseline assessments form the basis of traditional exer-
cise prescriptions. Critics argue that these assessments
do not measure true physical performance and are influ-
enced by the patient’s psychological status [61]. Studies
have not reported any association between muscle endur-
ance and pain or disability [47], postural control and the
persistence of chronic LBP symptoms [62], or pain and
deconditioning [63]. Therefore, it is unclear whether
exercises should target improvement in strength-loaded
or mobility-unloaded positions.

The overall findings of this review do not allow for the
synthesis of any evidence regarding precision prescrip-
tion. Studies have found that exercises reduce pain and
disability in people with CLBP without changing physi-
ological measures such as strength, endurance, or flex-
ibility [64]. Prescribing active exercise therapies as an
effective treatment for CLBP may be done due to their
potential for improving pain, physical function, muscle
strength, and mental health, as there is limited evidence
to support the prescription of one type of exercise over
another based on indications. For example, previous
studies have shown that exercise programmes that target
strength and movement are equally effective [65]. While
studies have conducted abundant literature on the effi-
cacy of strength training [10, 66], they have found mixed
support for aerobic exercises [67]. A systematic analysis
of 43 clinical trials concluded that interventions involving
muscle strengthening showed significantly greater effi-
cacy in promoting functional improvements compared
to other active approaches [68]. A network meta-analy-
sis concluded that Pilates, stabilisation/motor control,
resistance training, and aerobic exercise training are the
most effective treatments based on low-quality evidence
for the outcomes of interest [10]. Another network meta-
analysis [69] concluded that Pilates, McKenzie therapy,
and functional restoration were more effective than other



Ganesh et al. Bulletin of Faculty of Physical Therapy (2023) 28:47

types of exercise treatment in reducing pain and func-
tional limitations. However, the authors recommended
encouraging people with CLBP to perform the exercises
they enjoy.

The Guide to Physical Therapist Practice acknowl-
edges that categorising patients according to clusters of
signs and symptoms is the major objective of the diag-
nostic procedure [70]. Clinicians believed that classifying
patients with CLBP into homogeneous subgroups would
help them to receive individualised treatment [47] and
avoid the problems that arise from providing the same
treatments to a group of patients with different needs.
However, it is worth noting that clinicians were able to
classify individuals with low back pain in fewer than 10%
of cases [71], and a systematic review concluded that
treatment-based subgroup analyses have low credibility
[72].

Patient recruitment has been found to influence the
results of exercise as a confounding factor. Studies have
found that people who actively seek treatment for LBP
better represent the population with LBP compared to
when patients are recruited from the community [32].
Moreover, clinicians face a challenge in determining the
precise number of sessions due to the observed trend of
an increase in the treatment effect size with each addi-
tional exercise session [73]. Contrary to popular belief,
studies have shown that higher dosages of exercises do
not necessarily lead to better outcomes in musculoskel-
etal rehabilitation [66, 74].

Recent studies have confirmed that exercise interven-
tions are designed to temporarily aggravate patients’ pain
and symptoms, as no relationship between pain and tis-
sue damage has been identified [75, 76]. Studies speculate
that these treatments redefine the meaning of pain [77]
and reduce the overall sensitivity of the central nervous
system [76, 77]. Another systematic review suggested no
relation between pain modulation and exercises, despite
touting exercise-induced endogenous analgesia effects
and activation of spinal inhibitory mechanisms as rea-
sons for pain reduction [78, 79]. On the other hand, Van
Oosterwijck et al. [80] reported dysfunction of endoge-
nous analgesia in patients with musculoskeletal pain and
recommended that patients exercise non-painful body
parts [81]. When prescribing ‘exercises in pain, the clini-
cian must provide an appropriate recovery period [82].

The review’s main limitation is that it only searched
for selected exercises. We have another limitation in that
this narrative review allowed us to highlight the state of
the literature for the selected objectives, and we did not
statistically weigh the included studies. However, we
hope clinicians will gain an understanding of the dif-
ferent exercises discussed through the results of this
study. The review showed a lack of large, high-quality
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randomised trials. The majority of the published stud-
ies were shown to have a high risk of bias [83], with sub-
optimal or poor reporting of exercise prescriptions or
dosages [84]. A study seeking to determine the primary
therapeutic objectives of exercise for CLBP concluded
that exercise interventions should explicitly outline their
treatment goals, which may include enhancing function-
ality, improving quality of life, alleviating pain, address-
ing patient-specific objectives, mitigating fear associated
with movement [85]. Studies should further prioritise
investigating the mediating effects of exercises that align
with the proposed mechanisms of their action and assess-
ing their cost-effectiveness. This will help gain a more
comprehensive understanding of the underlying reasons
for the efficacy of exercise in CLBP. Emerging evidence
suggests that structures in the lower back can cause
structural and functional alterations in the cerebral cor-
tex, leading to CLBP [86]. Researchers may consider the
neuroplastic behaviour of the nervous system in future
studies and develop exercise recommendations based on
cortical responses while administering exercises [87].

Conclusion

From the results of the review, it may be safely assumed
that more research is required for the development of
effective exercise programmes. As exercise prescrip-
tions have the power to either build up or destroy the
patient’s demonization about the relationship between
pain and activity, exercise prescriptions may be carefully
constructed to ensure patient adherence. If the clinicians
are not confident regarding the type and dosage of exer-
cise prescription, the approach may be based on patient
preference, and patients may be permitted to self-select
their dosages or may be encouraged to work at lower
intensities.
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