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Low back pain: advancements and challenges in its prevention and

management
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Low back pain is defined as episodic pain that is localised to
between the lower edge of the ribs and the sacral region. It is a highly
prevalent and debilitating condition that is attributed to a range of aetio-
logies. Approximately 80% of adults experience at least one episode of
low back pain over the course of their life, while between 10% and 40%
develop a chronic form that is defined as that which persists for more
than 12 weeks. Multiple factors are linked to the development of low
back pain, including disc herniation, spinal stenosis, arthritis, ankylosing
spondylitis, spondylolisthesis, cauda equina syndrome, osteoporosis,
vertebral factures and even vertebral infections and tumours, among
other things. Nonetheless, no single specific cause is identified in the
majority of cases and the pain is usually classified as non-specific chronic
LBP or, more recently, chronic primary LBP. Recent studies have revealed
that no significant differences exist in the degenerative alterations of
the spinal column between people with and without low back pain.
In many cases, this implies that the pain cannot be clearly attributed
to these structural factors. LBP currently stands as the main cause of
disability and employee absenteeism in our country, with an economic
cost estimated to stand at approximately nine billion euros per year.

A greater degree of muscle stiffness could be animportant factorin
the appearance or persistence of the symptoms and disability associated
with low back pain. During an episode of acute low back pain, increased
muscle stiffness in the core could act as a protective mechanism to
restrict excessive movement of the spinal column and reduce the risk
of harmful loads or additional injuries. However, when this stiffness is
maintained long-term, it can generate strong compressive forces on
the spine with the potential to damage its structures and contribute
to perpetuating the pain. Furthermore, chronic muscle stiffness can
reduce movement efficiency and increase the associated energetic

cost. Evidence of poor to moderate quality exists to indicate an increase
in the stiffness of the multifidus muscles and spinal erector muscles in
individuals with low back pain when compared to asymptomatic control
subjects. This increased stiffness could be partially related to changesin
the connective tissue, such as fibrosis or alterations in elasticity. People
with chronic low back pain consistently present greater muscle activity
in the muscles of the core during such activities as standing, walking or
performing lumbar flexions. This suggests that muscle stiffness is not
only a symptom of low back pain but also a factor that may impact its
evolution and severity.

A static standing posture is commonly associated with low back
pain. People who develop pain from standing tend to maintain a pos-
ture beyond their neutral zone, with greater muscle co-contraction. A
history of low back pain, lower strength in the core and hip muscles,
lumbo-pelvic/hip motor control deficits and increased lumbar lordosis
(hyperlordosis) may be important risk factors for the development of
low back pain induced by a maintained standing posture. In fact, when
compared to control subjects, people with chronic low back pain present
anincrease in postural sway during a static standing posture. Prolonged
exposures to a standing posture increase the cumulative load on the
lumbar region as there is less movement to redistribute the load to
other tissues of the body, raising the risk of pain or local injury. Although
co-contraction of the core is usually desirable in dynamic tasks so as to
mitigate the displacement and constant load on the lumbar spine, this
seems counterproductive during a prolonged standing posture. People
with low back pain also present stronger compression forces on the
intervertebral discs during a standing posture when compared to those
without low back pain, meaning that an increase in these compression
forces could favour the development of low back pain in this posture.
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Although no link has been entirely made between a sedentary lifes-
tyle and low back pain, recent evidence suggests a possible link between
prolonged sedentary and static behaviour and the development of low
back pain. A number of studies have shown that remaining seated for
long periods without intermittent breaks increases intradiscal pressure
and stiffness in the lumbar spine musculature while reducing strength
in the lumbar muscles, factors that could contribute to the appearance
of this pain. Furthermore, increased lumbar muscle stiffness seems to be
related to the preferred adoption of a stooped posture when seated. It
has been observed in sedentary populations that varying one’s posture
can reduce the risk of low back pain. However, the optimal distribution
of time between being seated and stood in order to minimise this
risk remains unknown. Generally speaking and depending on the
predominant activity, these findings reinforce the idea that changing
posture can be beneficial: it can be useful to sit down when a lot of
time is spent standing and vice-versa. This underlines the importance of
interrupting prolonged periods of sedentarism or static bipedalism.The
act of walking increases flexion and range of movement in the lumbar
region, which helps mitigate low back pain induced by being seated
or stood for long periods. Taking breaks to walk during the course of
the day can be beneficial, especially in combination with exercise and
other ergonomic interventions. Nonetheless, it is still unclear whether
walking speed impacts the relief from low back pain induced by these
prolonged postures.

Reducing backpack loads is essential due to their frequent asso-
ciation with physical discomfort and the link between fatigue while
carrying them and prolonged use time with the appearance of cervical
and lumbar pain, especially in children and adolescents. Carrying a
backpack leads to displacement of the body’s centre of gravity towards
the load, which forces the carrier to adopt compensatory postures. For
example, when a heavy backpack is positioned low over the sacrum, it
is common for the carrier to lean their head and core forward. Another
common strategy consists of lumbar hyperextension, often accompa-
nied by supporting the hands on the shoulder straps. These postural
deviations alter the natural shock absorption capabilities of the spinal
column and demand additional muscle effort to maintain balance and
stability. Backpacks weighing more than 10% of the body weight favour
these postural alterations. As backpack mass increases, a proportional
increase is observed in the vertical and anteroposterior forces exercised
on the low and high sections of the back. Furthermore, the time spent
carrying a backpack is positively correlated to the appearance of low
back pain, highlighting the importance of limiting both the weight of
backpacks and the time spent carrying them.

Comprehensive management of low back pain requires the im-
plementation of specific interventions. Clinical practice guidelines for
the treatment of LBP recommend physical exercise as the first line of
therapy. Despite these recommendations, the prescription of medica-
tions continues to be the most frequent option in primary healthcare,
often leading to the excessive use of opioids and their associated risks,
such as dependency and serious side effects. This raises the question:
what is the most suitable type of exercise for tackling low back pain?
The scientific literature on exercise interventions presents a considerable
range of different methods. Although many studies focus on strength
exercises, activities aimed at the core and improving mobility, they

also include a broad range of formats, such as stabilisation exercises,
aerobic exercises, yoga, home exercise programmes and motor control.
However, a detailed analysis reveals inconsistencies: some studies claim
to use aerobic or muscle strengthening exercises, whereas a detailed
analysis reveals that, in fact, said exercises are actually activities that are
more aimed at postural control or diaphragm activation. Moreover, many
interventions lack specific details about the FITTP principle (frequency,
intensity, time, type, progression), making it difficult to compare and
reproduce results between studies. This lack of uniformity limits the
capacity of professionals to translate scientific findings into effective,
evidence-based clinical practices. It is fundamental for future research
to tackle these shortcomings in order to guarantee significant advan-
cements in the prevention and treatment of low back pain.

Approaches based on strengthening the muscles and working
the core, including Pilates exercises, stand out among the various
exercise types as those being especially beneficial for people with LBP.
Interestingly, improvements to not only strength in the lumbar and ab-
dominal area but also to upper and lower body musculature have been
linked to a significant reduction in low back pain. This suggests that a
comprehensive approach aimed atimproving overall muscle condition
could be key to maintaining autonomy in the activities of daily life and
preserving the capacity to work in patients, while also reducing their
need for medical care at the same time. These findings underline the
importance of a holistic approach to working the body that not only
considers the areas directly affected by the pain but also strengthens
the body overall. Nonetheless, conducting more intervention studies
of quality to back up this hypothesis is fundamental.

The risk of injury rises considerably with heavy load and high repe-
tition values, especially in the spinal region, where uneven body weight
distribution increases the load borne by the lower section of the spine.
Compressive forces can reach very high levels in the lumbar region,
intensifying in proportion to the weight lifted and the biomechanical
demands associated with the movement. For example, a study in adult
athletes revealed that the average estimated compressive force on the
L4/L5 segment while standing is approximately 600 N, which equates
to 93% of the body weight. However, this force increases significantly
during core flexion to reach values of 1.8 times the body weight at
300 of flexion and up to 3.1 times at 90°. These figures highlight how
forces on the spine noticeably change even with simple movements
and explain why spinal flexion generates much stronger compressive
forces on the intervertebral discs when compared to an upright posture.
When weight is added, these forces increase even further. For example,
the average estimated compressive force on L4/L5 when lifting a 10 kg
bar of weights can reach 2,600 N, equal to 3.9 times the body weight.
These forces can exceed 9,500 N in the case of 150 kg loads, repre-
senting around 14 times the body weight. These figures highlight the
importance of using a suitable technique when lifting heavy objects in
order to protect spinal health. Lifting technique has a decisive impact
on the compressive forces being generated. Experienced lifters tend
to generate weaker compressive forces when compared to those with
less experience in lifting, which underlines the need for training and
supervision on suitable techniques in order to minimise the risk of injury.

The link between the load and health in strength work is a key
aspect in the design of training programmes and the prevention of
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injuries. This link is governed by the principle of progressive overload,
which states that the body must be exposed to greater loads than usual
in orderto improve muscle strength and endurance. However, improper
or excessive load management can lead to musculoskeletal injuries.
Moderate physical exercise generally offers significant health benefits
with low risks, but the risks increase sharply at high intensity levels. The
optimum load for each individual depends on such factors as their
experience, technique, pre-existing conditions and even psycho-social
factors, highlighting the importance of defining personalised guidelines
for physical exercise. At present, there is no absolute consensus on safe
load limits for lumbar health due to individual variability. Nonetheless,
research suggests that working with loads within the 40-85% range
of one-repetition maximum (RM) is effective for developing strength
and hypertrophy, provided that a suitable technique is maintained and
poorly controlled loads are avoided. As general recommendations, prio-
rity should be given to gradual load progression, focusing on the correct
technique firstand alternating between days of high intensity and active
recovery. According to the American College of Sports Medicine and
the World Health Organisation, muscle strengthening exercises should
be performed between 2-3 days a week for each muscle group, with a
volume of 2 to 4 sets of between 8 and 15 RMs per muscle group, with
2-3 minutes of rest between sets; working all the main muscle groups,
such as back, legs and core, and focusing on moderate to high loads,
ensuring that a suitable technique is maintained to minimise the risk.
There should be at least 48 hours of rest between training sessions
aimed at the same muscle group.

This approach is in line with evidence that supports the health
benefits of improving overall muscle strength. However, in terms of
working the core specifically and the abdominal muscles in particular,
it is important to note that traditional repetitive exercises, such as
crunches or sit-ups, may not be the most suitable option. In their stead,
such isometric exercises as planks have been shown more effective at
developing core stability and functional strength. These exercises acti-
vate the core muscles in a sustained manner without joint movement,
encouraging more efficient motor control and facilitating the transfer
of strength through the kinetic chains. One important challenge for
isometric exercises lies in the difficulty in quantifying them in terms of
RMs, which complicates their integration into current recommendations
based on the FITT principle. Furthermore, existing guidelines do not
specifically tackle how to structure anisometric training programme for
the core, which poses a significant limitation. It is therefore necessary
to review and update future recommendations to include specific and
standardised strategies. A more precise approach to the prescription of
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exercises would not only foster the implementation of more effective tra-
ining programmes but would also enable beneficial adaptations stem-
ming from specific load types to be tackled. These adaptations could
counteract the deterioration associated with the age of intervertebral
discs; arelevantissue given that their degeneration is a potential causal
factor in chronic low back pain. In contrast, there is a mistaken trend
towards linking lumbar spine health with the presence of a six-pack, a
concept without any sound scientific basis that can lead to misleading
practices. Influenced by disinformation, this search for extreme muscle
development often encourages such activities as lifting excessively high
loads. These behaviours pose significant risks for spinal column health,
increasing the likelihood of injury and dysfunction. However, recent
research has shown that both training with heavy loads and training with
moderate loads but higher volume can generate similar adaptations in
terms of muscle hypertrophy and increased strength. By posing a lower
overload risk for the spinal column, this latter approach stands as a safer
and more sustainable alternative for musculoskeletal health.

Raising public awareness about the importance of adopting healthy
lifestyle habits for protecting the lumbar region is essential. In summary,
avoiding prolonged postures—both standing and sitting—, incorpora-
ting active breaks and walking regularly are recommended. Furthermore,
regular physical exercise, avoiding excessive loads on the back and
maintaining optimal muscle condition levels are essential practices. To
that end, learning proper load lifting and handling techniques under
the supervision of a physical-sports education professional is crucial.
Following current exercise recommendations will help to prevent or
mitigate low back pain.
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