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Abstract---Background In the elderly, one of the most common causes
of chronic disability is Locomotive syndrome. Locomotive syndrome is
a decrease in mobility function due to locomotive organ disorders.
Physical activity in the elderly is known to decrease compared to
young adults, and good functional mobility is needed to carry out
daily physical activities. Objectives To analyze the correlation between
functional mobility and physical activity in the elderly with Locomotive
syndrome. Methods This study is a cross-sectional observational
study. 44 participants (15 men and 29 women) aged 60-78 years
participated after screening with the Indonesian version of the Loco-
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check questionnaire. Subjects performed the Five Time Sit to Stand
(FTSTS) test and filling out the Indonesian version of the International
Physical Activity Questionnaire - Short Form (IPAQ-SF). The
correlation between FTSTS and IPAQ-SF scores with Loco-check were
analyzed using the Spearman correlation test. Results A significant
correlation was shown between FTSTS values and Loco-check which
yielded with a p value of 0.008, and a correlation coefficient of 0.395.
No correlation found between IPAQ-SF scores and Loco-check.
Conclusion There is a positive correlation between functional mobility
and Locomotive syndrome.

Keywords---locomotive syndrome, loco-check, FTSTS, physical
activity, IPAQ, elderly.

Introduction

Over a period of almost 50 years (1971-2018), the percentage of the elderly
population in Indonesia has approximately doubled. In 2018, the percentage of
the elderly reached 9.27 percent or around 24.49 million people!. According to the
Central Statistics Agency the life expectancy of the Indonesian population
continues to increase. When classified by age, the age category 15-64 years old is
projected to increase from 67.3 to 68.1 percent and those aged 65 years old and
over are projected to increase from 8.49 to 13.82 percent in the period of 2015-
2030. From these projections, it is predicted that the number of elderly people in
2030 would be 40.95 million2:3.

One disorder that occurs in the elderly is Locomotive syndrome (LS), which is
defined as a decrease in mobility caused by weakness of the locomotive organs#.
This syndrome is one of the most common causes of chronic disability in the
elderly population. In Japan, 5.5 million individuals between 40-70 years old
suffer from LS. The average prevalence of LS is 10.2%5. The number of patients
with LS is equivalent to patients suffering osteoarthritis (OA) or osteoporosis. As
many as 25% of patients aged over 40 years old suffer from a progressive decrease
in mobility and increases exponentially after age 70 years old%. In Indonesia, the
prevalence of knee OA reaches 15.5% in men and 12.7% in women. It is estimated
that 1-2 million elderly people in Indonesia suffer from disabilities due to OAS®.

Conditions such as OA and osteoporosis can cause mobility impairments in
elderly patients®. Simple field tests are often used to assess functional mobility in
a clinical setting”.8. Functional mobility is a term used to describe balance
condition and walking activity in daily life (i.e. sitting, standing, walking, turning
around)®. The use of functional mobility tests remains popular tests used to
assess in the clinical and elderly population?:8. Five Time Sit To Stand (FTSTS)
test is one that is often used, which could assess mobility function and risk of
falls in elderly groups!0.11,

There is evidence to suggest that losses in functional mobility could be prevented
in many older persons through physical activity (PA)!2. Doing physical activities at
a minimum level per day in correct way could bring a good impact on overall
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health!3. PA is defined by the American College of Sports Medicine and the
Centers for Disease Control and Prevention as any bodily movement caused by
skeletal muscle contraction that results in a substantial increase in energy output
at restl415. Physical activities based on their type, could be categorized into
working, walking, and leisure time!¢. PA data around the world vary widely. A
study on the number of footsteps from 47 countries!” revealed that Hong Kong is
the country with the most individual footsteps, while Indonesia is the fewest. If PA
measurement was not carried out properly, it could obscure the detection of the
important relationship and effects of PA!8. The most frequently used PA
assessment method in population-based cohort studies and surveillance systems
is the questionnaire!®. The International Physical Activity Questionnaire (IPAQ) is
the most widely used and has been validated in various countries!8. The
International Physical Activity Questionnaire — Short Form (IPAQ-SF) is an
examination tool that can be used to determine the number of daily activities.
This questionnaire could measure the amount of PA of an individual in the past
week, and determine the individual's PA level20. In Indonesia, research on
functional mobility and PA in the elderly is still limited, while research on LS are
only a few. Based on this phenomenon, this study aims to analyze the correlation
between functional mobility and PA in elderly with LS.

Methods

This study is a cross sectional observational study. Participants were Indonesian
elderly adults at the community health services for the elderly (Posyandu Lansia)
in Rungkut Barata, Surabaya, Indonesia. Participants were selected by
consecutive sampling in October 2020. Inclusion criteria were Indonesian males
and females aged 60 years old and above which were screened for LS using the
Indonesian version of the Loco-check, could read and answer questionnaires in
Indonesian language. Individuals were excluded if having any uncorrected
eyesight disorders, hearing disorders, cognitive disorders, or heavy
cardiopulmonary disorders. 44 participants with LS were identified and recruited
to partake in this study. Age, sex, height, weight and body mass index (BMI) were
recorded. All participants provided written informed consent and the study
protocol was approved by the Health Research Ethics Committee of the Faculty of
Medicine of Universitas Airlangga.

LS was assessed and screened by using the Indonesian version of the Loco-check,
which had previously been adapted for cross-cultural adaptation to Indonesian
language21.22. The Loco-check consists of a 7-item questionnaire to assess
locomotive disability based on activities of daily living. Participants were
considered as having LS if at least one of the seven items was answered yes?2!.
Loco-check was self-completed by the participants. Functional mobility was
examined using the FTSTS test. The test measures in seconds, the time it took for
a person to get up from a chair and sit back down five times, as quickly as
possible. Subjects did 1-2 trial tests before the actual test. The actual test was
performed twice and the average time was recorded as the final measurement.
The chair used is a standard chair (approximately 46 cm in height) with an
upright backrest. Subjects wear ordinary footwear and arms are folded in front of
their chest during the whole test10.23. Vital signs were examined before and after
the test. No physical assistance was provided. PA was evaluated using the
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Indonesian version of the IPAQ-SF which had been previously adapted for cross-
cultural adaptation to the Indonesian language2¢. The IPAQ-SF assesses the
amount of PA in the last 7 days, recording the duration of daily activities of
vigorous-intensity activity, moderate-intensity activity, walking, and sitting of
each participant. Results were recorded as MET-min/week and participants were
classified in three categories, low, moderate, and high PA20,

Elderly at Community Health Services (Posyandu)

Rungkut Barata, Surabaya (n = 65)

Elderly without
| ano-(E—r Locomotive Syndrome

(n=21)

y

Inclusion Criteria (n = 44)

Exclusion Criteria (n = 0)

»~

A

Research Subjects (n=44)

Elderly with
Locomotive Syndrome

Five Time Sit To Stand (FTSTS)

International Physical
Activity Questionnaire -
Short Form
(IPAQ-SF)

Data Processing and Analysis (n=44)

Figure 1. Research Flow

Statistical analysis

The data collected were analyzed using SPSS v26.0. Data were tested for normal
distribution with the Shapiro Wilk test. Non parametric Spearman’s correlation
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test was used to analyze correlation outcomes. Results were significant if p <
0.05.

Results

The total research subjects who met the inclusion criteria with LS were 44 people,
consisting of 15 men and 29 women as seen in table 1. Research subjects were
assessed for their base characteristics i.e age, weight, height, and body mass
index. Characteristics of research subjects could be seen in table 2.

Table 1
Percentage of research subjects based on gender
Gender Total Subjects
(n =44
Male 15 (34.09 %)
Female 29 (65.91 %)
Total 44 (100 %)
Table 2
Characteristics of research subjects
Mean (SD) Minimum value  Maximum value
Age (Years) 67.7 (4,7) 60 77
Body weight (kg) 61.7 (11,9) 33.9 87.8
Body height (cm) 1.56 (0,08) 1.38 1.80
Body Mass Index (kg/m?) 25.23 (4,41) 15.07 33.69
IPAQ-SF scores (MET-min/week) 1,873 (2.011) 0 9,732
FTSTS (sec) 13.47 (4,80) 7.00 30.00

Grouping results of the individual FTSTS scores of subjects, the majority had
poor FTSTS performance, while subjects with good FTSTS performance were only
limited to 18 people as seen in table 3.

Table 3
Classification of FTSTS of research subjects

Total Subjects

(n =44)
FTSTS
Good performance 18 (40.9%)
Poor performance 26 (59.1%)

PA levels of the research subjects based on the IPAQ-SF were divided into 3
categories, low, medium, and high PA. The average PA of research subjects was
categorized as moderate PA. The majority of subjects were also categorized as
moderate level of PA based on their individual IPAQ-SF scores, while subjects
categorized with low and high levels of PA were fewer and of equal amount, as
seen in table 4.
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Table 4
Level of physical activity of research subjects

Total Subjects

(n = 44)
Physical Activity Category (IPAQ-SF)
Low 11 (25%)
Moderate 22 (50%)
High 11 (25%)

The normality test of the FTSTS test showed values that were not normally
distributed (p value < 0.05), hence non-parametric Spearman’s correlation test
was used. The correlation test between functional mobility based on the FTSTS
scores and LS based on the total number of yes answered in the Loco-check
resulted in a significant value, with a level of correlation categorized as low
(0.395), which concludes that there is a correlation between functional mobility
and LS. The correlation test between FTSTS and the Loco-check can be seen in
table 5. The normality test of the IPAQ-SF score showed values that were not
normally distributed (p value < 0.05), hence non-parametric Spearman’s
correlation test was also used. The correlation test between PA based on IPAQ-SF
scores and LS based on the total number of yes answered in the Loco-check
yielded no significant value, which concludes that there is no correlation between
PA and LS. The correlation test between IPAQ-SF and the Loco-check can be seen
in table S.

Table S
Correlation between FTSTS and IPAQ-SF with the Indonesian version of the Loco-
check questionnaire on research subjects

Loco-check

(n = 44)

Correlation coefficient p value
FTSTS 0.395 0.008 *
IPAQ-SF - 0.049 0.752

* Spearman’s correlation test were significant if p value < 0.05.
Discussion

The data of the current study shows that LS in women is more prominent than
men, which is in accordance with research of Kimura et al5. They conducted an
internet survey study using the Geriatric Locomotive Function Scale-25 (GLFS-25)
on subjects aged 40-79 years old and obtained a higher mean score in group of
women than in men, and also found a higher prevalence of LS in the elderly over
70 years of age when compared to the age group under 70 years. This can be due
to the fact that in Japan the female population has a life expectancy of up to 86
years, which is higher than that of men, which is 79 years?5. Similarly Ohtsuki et
al.?6 examined subjects aged 18-64 years old at various companies in Japan,
which showed a higher risk of LS at the age of 45 years old and over, and women
having higher risk of LS. In the current study, it could be estimated that the
population with LS is quite large in Indonesia since the elderly population in 2020
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is approximately 26.82 million people, with a higher percentage of elderly women
(52.29%) than men?Z7.

Characteristics of subjects in the form of weight, height, and BMI have been
obtained in the current study with homogeneous values. The average BMI of
subjects was 25.23 kg/m2, while average height was 1.56 meters. Comparing to
data from Nakamura et al.4, that study explained the relationship between height
and BMI with LS in the elderly female population in Japan, which subjects with
LS had lower height than subjects without LS, additionally it revealed that LS
subjects had a higher BMI with a limit value of 23.5 kg/m?2. It was explained that
BMI is one of the indicators that can detect LS#. In our current study, the average
height of subjects were similar to data from Nakamura et al.* (1.50 meters), and
our subjects had an average BMI above the limit value. Similarly, Mitani et al.28
also researched that BMI in the LS group was higher than without LS. What
distinguishes that research is the population was aged 40-74 years old. That
study also included conditions for metabolic syndrome disorders other than LS.
Both LS groups with and without combined metabolic syndrome showed a higher
average BMI than the group without LS28, although this value was lower than the
BMI limit set by Nakamura et al.#

Bohannon?° analyzed the estimated normal value of FTSTS in individuals aged 60
years old and over. The meta-analysis estimated normal performance of FTSTS in
individuals over 60 years old, stratified by 10-year age groups (60-69, 70-79, and
80-89). The estimated normal FTSTS value in the 60-69 year age range is 11.4
seconds, 70-79 year age group is 12.6 seconds, and 80-89 year age group is 14.8
seconds. FTSTS scores exceeding the normal value indicated poorer performance
than the average population. When grouped with individuals over 60 years of age,
the value was not homogeneous and the average FTSTS value is 12.1 seconds?9.
In our current study, the average FTSTS obtained from subjects was 13.47
seconds. Comparing to Bohannon's results?9, average FTSTS of our subjects
exceeds the normal estimated value. Subjects in our study based on age groups
performed worse than in Bohannon's study, which indicated impaired functional
mobility.

Average FTSTS in our subjects showed a longer FTSTS time, which is similar from
Taniguchi et al.3° which showed a shorter FTSTS time in subjects without LS, but
assessment of LS in that study used the GLFS-25. Although our study used the
Loco-check, results were in accordance with the study of Taniguchi et al.3° which
concluded a poorer functional mobility in subjects with LS. Yoshimura et al.3!
also assessed FTSTS in subjects with and without LS, but with subjects ranging
from young adults to the elderly. FTSTS value in that study stated a decrease in
functional mobility which was described with a longer FTSTS time (> 12 seconds)
and slow walking speed3!l. However, that study also assessed LS using GLFS-2531.
Comparing those two studies with ours, there is a similarity in the tendency of
the FTSTS to be performed slower in subjects with LS which indicates a decrease
in mobility function.

Correlation test between functional mobility using FTSTS and LS using the
Indonesian version of the Loco-check resulted in a significant value with a low
level correlation. Comparing to research done by Yoshimura et al.3!, that study
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examined the FTSTS against several LS risk indicators (two step test, one leg
stand test, and GLFS-25) of subjects aged 40 years old and over, with results of
the odds ratio between the value of a slow performance FTSTS (>12 seconds)
against LS risk indicators, which increased with each indicator accumulation.
Although that study did not directly test the correlation between FTSTS and LS, it
concluded that the risk indicators for LS had an impact on the slow performance
FTSTS values indicating a decrease in functional mobility3!. Further, the research
done by Taniguchi et al.3? resulted in slower FTSTS performance as the severity of
LS was increased. However that study did not specifically test the correlation
between FTSTS and LS, but only compared FTSTS values in subjects with
different LS severities, and used the GLFS-25. Hence both studies support the
current study of a significant correlation between functional mobility using FTSTS
and LS using the Indonesian version of the Loco-check, even though a low level
correlation was obtained.

Based on the IPAQ-SF scores of the current study, 11 subjects were categorized to
low PA and an equal amount categorized to high PA, but the majority were 22
subjects categorized to moderate PA. Comparing to a study by Meisner et al.32
which involved a survey on PA of 130,000 participants aged 60 years old and over
in Canada based on the Canadian Community Health Survey, the majority were
inactive PA respondents (53.8%), while moderate and active PA were respectively
only 24.9% and 21.3%. Another study was by Santoso et al.33 which assessed the
PA of elderly participants in Bantul, Indonesia using the Self-reporting of Physical
Activity Questionnaire, categorizing into adequate and inadequate PA. That study
showed the majority of subjects with adequate PA (55.8%)33. If those two studies
were compared to ours, the number of our subjects classified as having adequate
PA, namely with moderate and high PA reaches 75%, which would be in line with
the study by Santoso et al33 while contrary to study by Meisner et al.’2 We
suspect this could be due to differences in culture and habits of the Indonesian
and Canadian elderly people.

Additionally, research done by Tomioka et al.3* explained that the total IPAQ of
elderly men was higher than that of elderly women, with an average of 2,170
MET-min/week for men, and 1,320 MET-min/week for women. In that study, the
average IPAQ score was similar to our current study, and indicated that most of
the research subjects carried out moderate-intensity PA34. Although those studies
did not take into account the presence of LS, another comparison would be the
research done by Ohtsuki et al.2® comparing subjects with and without LS. That
study stated PA was higher in subjects without LS. That study assessed PA using
the University of California Los Angeles 10-point activity level scale with subjects
ranging young adults to middle-aged adults26. Since in our current study we did
not compare PA on subjects without LS, we would be unable to know for sure if
PA in LS subjects would be higher than those without LS, though the majority of
subjects still had moderate to high levels of PA. Otani et al.35 on the other hand
took subjects from the Locomotive Syndrome and Health Outcome in Aizu Cohort
Study (LOHAS) with subjects aged 40 years old and over.

PA level of subjects from that study was assessed using the IPAQ and were
classified into low, medium and high PA levels, differentiated between men and
women. The result of that study showed that subjects with high level of PA were
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greater than those with moderate or low level PA. The percentage of subjects with
high PA level also increases with older age compared to subjects aged 40-50 years
old. That study did not compare the intensity of PA for subjects with LS and
without LS, but the percentage of subjects who had risk of LS in the form of OA
and disorders of the spine or low back pain was around 30-50% of the total
participants (3,243 subjects)35. Compared to the current study, the majority of
subjects were categorized as moderate to high levels of PA which would still be in
line with the study by Otani et al.35

The correlation test between PA using IPAQ-SF and LS using the Indonesian Loco-
check resulted in a non-significant value. At the time of writing, there is no
research known to the author that explains the correlation between the IPAQ-SF
and the Loco-check. However, Kitada et al.3¢ examined the relationship between
PA using the IPAQ-SF and the GLFS-25 to determine the severity of LS in the
elderly after walking and climbing stairs for 3 months, and found that PA was not
significantly correlated with the severity of LS. Though there was an increase in
PA but the changes in the GLFS-25 score and the two-step test had no significant
effect on the severity of LS36. This fits with results of the current study. In
contrast, research by Hirano et al.37 described the relationship between quality of
life using Short Form 36 (SF-36) and the influence of LS using Loco-check. The
value of the 10 sections of SF-36 including physical functioning (limitation of
physical activity), is negatively correlated with LS in that study, stating that
subjects with LS have greater PA limitations than those without LS37.

This is in contrast to our research and Kitada et al.3¢ The differences in results
could possibly due to the use of IPAQ-SF in our study, since each subject gave
subjective answers on duration of vigorous and moderate physical activities,
walking and sitting per day for the past week. It could be possible these questions
could not be calculated properly by the participants and resulted in an IPAQ-SF
score that is either too low or too high. Another possibility is that examples of
activities written in the IPAQ-SF describing vigorous and moderate physical
activities, did not reflect the activities undertaken by the participants. While the
SF-36, consists of 36 questions regarding quality of life, but only 10 questions
examine physical functioning (limitation of PA), additionally only 2 of the 10
questions regarding limitations of heavy and moderate PA, while 8 other
questions specifically concern the limitations in physical activities (i.e. carrying
shopping bags, distance climbing up the stairs, bending or squatting position,
walking distance, and bathing or dressing activities). These possibilities could
explain the seemingly wide standard deviation value of the average IPAQ-SF score
of our subjects. The author considers further research in PA of elderly LS subjects
could be explored with different methods.

Conclusion

In conclusion, our current study showed a significant correlation between
functional mobility based on FTSTS and LS based on Loco-check, but no
correlation was found between between PA based on IPAQ-SF and LS based on
Loco-check. Therefore the author suggests that FTSTS could be used as a
screening tool for risk of LS. Limitations of this study include that IPAQ-SF scores
reflect subjectively the research subjects’ response on daily activities which could
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impact on IPAQ-SF scores, and did not take into account correlation to each
question of the Loco-check. Additionally only the elderly population was assessed
and did not take into account of comorbidities found on research subjects.
Recommendations for further research include the need to conduct research on
correlation between IPAQ-SF scores based on PA levels and with each question of
the Loco-check. Furthermore, IPAQ-SF scores could be more objectively if
incorporated with other techniques such as diary of daily activities with METs
score, or the use of objective measurements (i.e. pedometers, accelerators) on
daily activities. We would also suggest further research on more varied age
subject groups and therefore results could be generalized to reflect the population
as a whole. Account on comorbidities (i.e. cardiopulmonary, metabolic and BMI
problems) of research subjects would also be further explored to recognize its
effect on functional mobility, PA, and LS.
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