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A locomotor disability in the geriatric population is a physical condition that impairs mobility and movement in older persons. It is frequently
caused by age-related causes such as degenerative diseases, osteoarthritis, or neurological abnormalities. This impairment can have a substan-
tial influence on older people's quality of life by limiting their ability to conduct daily activities independently, such as walking, standing, or
climbing stairs. Addressing locomotor impairments in older persons is critical for preserving their mobility, independence, and overall well-being,
ultimately improving their quality of life as they age.

A comprehensive literature search was conducted, which were sourced from PubMed, google scholar, Japanese government websites, springer
link, semantic scholar generated significant studies using the keywords like locomotor disability, older population, mobility, quality of life, aging.
We included articles which were published from 2005—2024.

Locomotive Syndrome (LS) affects a significant portion of the elderly population, with prevalence ranging from 8.4% to 50.3%, increasing with
age and higher in women. It shows the correlations with osteoporosis and sarcopenia, suggesting potential shared risk factors or pathways. By
this the older people tend to have lower quality of life, particularly concerning spinal alignment and trunk deformity. Exercise interventions,
including locomotive training, aerobic exercise, and muscle training, are suggested for LS prevention. Vitamin D supplementation may benefit
bone health and fall prevention in older individuals.

Locomotor syndrome is a substantial concern, especially in ageing populations, with considerable implications for quality of life. Its prevalence,
which is frequently associated with osteoporosis and sarcopenia, highlights the necessity of preventive measures including exercise and vita-
min D supplementation. Recognising the impact of LS on mobility and well-being is critical for establishing focused interventions to prevent and

manage its progression, thereby improving the overall health and independence of geriatric population.
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The concept of “locomotive syndrome”, coined by the
Japanese Orthopaedic Association (JOA) in 2007 to address
mobility issues stemming from musculoskeletal decline in the
aging population, remains primarily focused within Japan and
has not gained global recognition [1].

The locomotor system is primarily accountable for facili-
tating movement. Clinical approaches concerning locomotor
systems have evolved in the past 4 decades due to the increased
occurrence of chronic locomotive organ ailments in individuals
aged middle to elderly [2]. The locomotor system, crucial for
mobility, has seen a notable rise in the necessity for surgical
intervention to address chronic diseases, particularly among
individuals aged 50 and above [3]. The average Japanese life
expectancy in 2014 was 80.5 years for men and 86.8 years for
women, up from the previous year. The number of Japanese cit-
izens aged 65 and up in 2014 was 33 million (26.7% of the total
population), the highest ever recorded anywhere in the world.
This number is predicted to reach 36.57 million (30.3%) by
2025 [4].

This increased life expectancy has had an impact on many
facets of daily life for the elderly, one of which is difficulties mov-
ing around. This is illustrated by a study in Kagoshima, which
demonstrated that issues such as fear of falling (81.7%), not being
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able to stand without arm support (81.1%), not being able to
ascend stairs without using rail or wall for support (81.3%), slow
gait speed (71.7%), and refraining from going out (50%) were
common among people aged 70—74 years [5]. Difficulty with
independent mobility is a risk factor for hospital discharge delays,
and motor impairments account for 35.1% of discharge planning
complications. This figure is substantially higher than malignant
disease (16.2%), which is the second most prevalent cause of
problematic hospital discharge [6].

Search criteria. The keywords used to search were “loco-
motor syndrome”, “geriatric population”, “older adults”, “elder-
ly mobility”, “physical function”, “balance impairment”,
“frailty”, “quality of life”. Boolean operators like AND', 'OR’
used to find articles that contain all the terms. Since, locomotor
and geriatric research contains lot of studies, but here we priori-
tizing the studies from 2005—2024. Focused on peer review arti-
cle, systematic review, literature reviews, articles from govern-
ment journals and study designs such as cohort, cross sectional
and interventional studies.

Locomotive syndrome compared with frailty
The term 'frailty’ refers to elderly persons who are at high
risk of mortality, disability, or institutionalisation. The terms are
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similar, but LS is defined as physical frailty with musculoskeletal
disease rather than social or cognitive frailty (Fig. 1).

Sarcopenia is a subset of locomotive syndrome, and both
share the themes of poor physical performance and delayed gait.
In elderly persons with frailty, LS and sarcopenia are more likely
the results of a permanent breakdown of homeostasis.

Prevalence of locomotive syndrome

A prior study comprised 135 patients aged 70 years or
older [7] and identified 50.3% as having Locomotive syndrome
(LS) using Loco-Check. Another study with 722 participants
aged 56.6 years on average discovered 56 of 264 (21.2%) males
and 165 of 463 (35.6%) women were categorised as LS using cri-
teria set by Loco-check [8]. Other investigations utilising
GLFS-25 or GLFS-5 (Geriatric Locomotive Function
Scale-25) for screening of LS indicated that the prevalence of
LS in patients aged 70 years is approximately 16% [7, 9—11].
A major cross-sectional internet survey was carried out utilising
the GLFS-25. This study aimed to assess the prevalence of LS
in Japan. Among the 4500 survey participants, those in their 70s
had a considerably higher mean GLFS-25 value than the other
age groups. The LS as determined by this test was significantly
higher in women (12.3%) than in men (7.9%). The study found
that the prevalence of LS was 8.4% in those aged 40, 9.2% in
those aged 50, 8.3% in those aged 60, and 16.3% in those aged
70. This study estimated that approximately 6.5 million people
in Japan have LS [9].

The prevalence of LS was found to be considerably higher
in women than in males, and it tended to rise substantially
beyond the age of 70. In participants who were 70 years of age or
older, the prevalence was found to be between 16% and 17%
when using the GLFS-25 or GLFS-5. We may anticipate that
the use of physical functioning tests and other novel screening
techniques will become more common in the future, and that
these tests will help us determine the prevalence of LS. Because
the screening test chosen may have an impact on the prevalence,
clinicians should exercise caution when choosing which tests to
utilise.

Osteoporosis
There is a relationship between LS and osteoporosis [10,
11]. Using quantitative ultrasound (QUS) methods, the percent-
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Fig. 1. Relationship between frailty and locomotive syndrome

age of young adult mean (%YAM) of the speed of sound was
shown to be considerably lower in 43 patients with LS as deter-
mined by the GLFS-25 than in 244 subjects without LS (68% vs.
78%) [10]. When the severity of LS increases, the prevalence of
osteoporosis detected by QUS techniques rises (32.5% vs.
57.9%) [12]. However, instead of utilising dual-energy X-ray
absorption (DXA), which is the gold standard for diagnosing
osteoporosis, all investigations assessed bone mass using QUS.
Therefore, it is unclear to what extent LS suggests low bone
mass. But, because greater QUS readings indicate a higher risk of
fracture, people who were diagnosed with LS may also have low
bone mass [13].

Sarcopenia

Two studies have a relationship between LS and sar-
copenia [12, 14]. According to a study, individuals with sar-
copenia were more likely to have LS, as determined by loco-
check, and they also had lower body mass index and calf cir-
cumference. Multivariate research revealed a substantial cor-
relation between LS and sarcopenia [14]. A further study
found that 15.8% of older persons with LS also had sarcope-
nia; however, the multivariate analysis that took age and sex
into account did not find a connection between LS and sar-
copenia [12].

Since both studies used a cross-sectional design, sarcopenia
has a substantial correlation with age and sex, but sarcopenia does
not have a clear cause-and-effect relationship with LS.

Quality of life (QOL)

According to a study a population identified as having
LS through the application of Loco-check also had a lower
quality of life connected to their health. A finding of LS based
on Loco-check is strongly associated with both the Euro QOL-
VAS (Quality of Life-Visual Analog Scale) score and the Euro
QOL-5D utility value [15]. A poorer quality of life (QOL)
score is linked to worse spinal alignment, such as trunk defor-
mity [16].

The term “locomotive dysfunction” was used to describe
LS because musculoskeletal disorders, particularly those affecting
the spine and lower extremities, impair gait function and thus
reduce social activities in older persons.

Preventing locomotive syndrome

For older persons with reduced locomotive dysfunction due
to musculoskeletal issues, LS is a comprehensive concept.
Medications, pain management, and maintaining bone strength
may be necessary to treat the primary musculoskeletal condition
that LS patients experience.

Exercise intervention has often been suggested as a means
of preventing LS. For elderly individuals with LS, locomotive
training (Loco-Tre) — which includes squats and one-leg stand-
ing exercises — may help to enhance muscle strength and bal-
ance [17]. One-leg standing is a common exercise used to
improve balance and prevent falls [18]. 69.3% of participants in
the two-month period adhered to these exercises [19]. This is an
easy-to-understand exercise that can help with compliance for
older persons.

Aerobic exercise is advised to help people lose weight if
they are middle-aged and have LS due to a metabolic disease
[20] stated In people with greater BMIs, loco-tre intervention
did not enhance physical measures. In contrast, we discovered
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Fig. 2. The locomotive syndrome conceptual framework

0b30Pbl

that those with LS had a greater frequen-
cy of osteoporosis than those without
[12]. For each type of LS, we advise pre-
scribing appropriate exercise. Aerobic
activity is advised to lower and regulate
body weight, while muscle training is
advised to maintain bone and muscle
mass. Vitamin D may also be required to
keep bones strong and lower the chance
of falling. While exercise and vitamin D
supplements are advised to help older
persons avoid falling [21].

As complete care is required to
prevent or improve LS, we advise that
exercise be recommended depending on
the results of an assessment of the type
of LS.

Conclusion

Locomotive syndrome is a substan-
tial concern, especially in ageing popula-
tions, with considerable implications for
quality of life. Its prevalence, which is fre-
quently associated with osteoporosis and
sarcopenia, highlights the necessity of
preventive measures including exercise
and vitamin D supplementation.
Recognising the impact of LS on mobility
and well-being is critical for establishing
focused interventions to prevent and
manage its progression, thereby improv-
ing the overall health and independence
of geriatric population.
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