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Objectives: Locomotive syndrome refers to reduced mobility due to impairment of locomotive 
organs. Because of the importance of screening locomotive syndrome among older people, 
this article is focused on psychometric characteristics of Geriatric Locomotive Function Scale 
(GLFS)-5 and comparing it with GLFS-25 in Iranian older adults

Methods: This research was conducted on 320 older Iranian people. Validity and reliability 
of the GLFS-5 were examined and confirmed using Content Validity Index (CVI), factor 
analysis, correlation coefficient with the European Quality of Life Scale-5 Dimension (EQ-
5D) questionnaire, the Cronbach α value for internal consistency, and intraclass correlation 
and Receiver Operating Characteristic (ROC) technique to determine the cutoff score for the 
locomotive syndrome.

Results: In phase 1 of the study, 250 Iranian older people ≥60 years were analyzed. The factor 
analysis showed that the GLFS-25 is a multi-dimensional scale (Activities of Daily Livings 
[ADLs] and Quality of Life [QoL], pain, social relationship, and psychological status), and 
GLFS-5 is a one-dimensional scale (the ability to perform daily activities). The Cronbach α 
values for GLFS-25 and GLFS-5 were 0.93 and 0.84, respectively. As for association between 
the GLFS-25 and GLFS-5 with EQ-5D and Visual Analogue Scale (VAS) (health self-
perceived), the Pearson correlation coefficients were 0.85 and -0.72 for GLFS-25 (P=0.01) 
and 0.82 and -0.67 for GLFS-5 (P=0.01), respectively. The cutoff scores to identify locomotive 
syndrome for the GLFS-25 and GLFS-5 were 16 and 4, respectively. 

Discussion: Considering the good validity and reliability properties of the GLFS-5 compared to 
GLFS-25 and the more convenient use of this short version of the GLFS, its application is highly 
recommended for community-based screening of locomotive syndrome in Iranian older people.
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Highlights 

● Early and detective screening of locomotive syndrome requires reliable, standard, and user-friendly tools. 

● The psychometric properties of both versions of the GLFS tool (25 and 5 items) are very close and acceptable. 

● So, the short version (GLFS-5) can be used instead of the long version in emergencies to screen seniors. 

Plain Language Summary 

The locomotive syndrome is one of the most common disorders that can lead to dependency and limited activity 
daily living among seniors. Early detection of this condition requires screening tools that fit seniors. The question-
naire of Geriatric Locomotive Function Scale (GLFS) is one of the instruments to identify the elderly persons at lo-
comotive syndrome risk. It has been designed in two versions (5 and 25 items) by the Japan Orthopedic Association. 
To ensure the applicability and useability of this questionnaire in the Iranian older people, a psychometric review is 
necessary. Because the time saving and accuracy of screening in older people is very important, and no studies have 
compared psychometric properties of two versions of the GLFS, this research was done on a representative sample of 
community-dwelling Iranian older people. Comparison of psychometric properties of the two versions shows that both 
have good validity and reliability among Iranian seniors. Also, due to the proximity of the psychometric properties, we 
recommend using the short version in emergencies to save time.

1. Introduction

ging, as a worldwide phenomenon, is 
the result of reduced mortality in hu-
man communities, primarily due to 
more healthy lifestyles and more access 
to quality health care systems [1]. Dur-
ing this transition, chronic conditions 

such as musculoskeletal disorders have been introduced 
as main health concerns, especially in older adults [2]. 

The Japanese Orthopedic Association (JOA) has pro-
posed the concept of the locomotive syndrome (LS), 
which refers to 1) conditions that will require due care 
and consideration, or 2) high-risk conditions that need 
nursing long care soon because of locomotive organ 
dysfunction in the older people [3]. The prevalence of 
LS among seniors has been reported as 16% to 40% in 
various studies [4, 5]. According to some studies, 44% to 
60% of the Iranian older people have physical and loco-
motive disabilities [6, 7]. 

LS is one of the most critical issues that can reduce 
the quality of life and disable older people [8]. Besides, 
there is a relationship between LS and mental disorders 
among older people [9]. Studies in Iran show that one of 
the main reasons to visit the medical centers and clin-
ics among seniors is physical disability and locomotive 
disorders [10, 11].

One of the most important issues in this context is eval-
uating the locomotive function of at-risk persons with 
appropriate screening scales. One of these instruments 
is the Geriatric Locomotive Function Scale (GLFS) de-
veloped by the Japanese Orthopedic Association in 2012. 
The GLFS was published in two versions: the GLFS-25 
and GLFS-5, in Japanese and English [12]. The GLFS-25 
includes 4 questions about pain, 16 questions about Ac-
tivities of Daily Living (ADL) and Quality of Life (QoL), 
3 questions related to social activities, and 2 questions 
related to the mental condition of older people [13]. The 
GLFS-5 is a brief version of the GLFS-25. This version 
was developed by Akaike Information Criteria (AIC) and 
named the quick-version. Because it is essential to use 
easy, accurate, and quick screening among older people, 
a short version, GLFS-5, can be helpful [14]. So, the pres-
ent study was conducted to compare the psychometric 
properties of GLFS-5 with the GLFS-25 tool for screen-
ing LS in community-dwelling Iranian older people. 

2. Materials and Methods

 The proposal of our methodological study has been 
approved by the IRB of the University of Social Welfare 
and Rehabilitation Sciences, Tehran, Iran. After explain-
ing the research goals, informed consent was obtained 
from all participants. The study data were collected from 
the seniors in various urban places such as gardens, mar-
ket places, mass gatherings, and so on (from three cities 
of Tehran, Qaemshahr, and Sari). The samples were pur-
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posively selected based on inclusion and exclusion crite-
ria from July 2017 to August 2017. The GLFS in the full 
version is a self-administered questionnaire consisting of 
25 items (4 questions for pain, 16 questions for activities 
of daily living, 3 questions related to social functioning, 
and 2 questions related to mental health status during 
the last month). These 25 items are rated with a 5-point 
Likert scaling, from no impairment (0 points) to severe 
impairment (4 points). The total score is between 0 and 
100. The higher score is associated with worse locomotive 
function. The GLFS-5 includes questions of 12, 13, 15, 17, 
and 19 from the GLFS-25 questionnaire (Table 1). The 
international quality of life assessment model (Keller, 
1998) was used for the translation and cultural adapta-
tion of GLFS-25. 

For evaluating the face validity of the questionnaire, 10 
elders from the samples scored the necessity and impor-
tance of each item. For content validity, 10 experts (Geri-
atricians, Gerontology Nursing, and Physical therapists) 
scored the relevance of the items with the core concept of 
the questionnaire, and its Content Validity Index (CVI) 
was calculated for the questionnaire. Construct validity 
using confirmatory factor analysis, concurrent criterion 
validity using the Pearson correlation coefficient, and 
reliability of the tool were assessed based on internal 
consistency (Cronbach α coefficient) and test-retest (in-
traclass correlation). In the second phase of the study, the 
GLFS-5 cutoff score was established in Iranian commu-
nity-dwelling seniors.

In this study, the inclusion criteria were men and women 
aged 60 years and older, able to read and write Farsi (offi-
cial language in Iran) and answer questions without help 
(checked with abbreviated mental test). Also, they signed 
an informed consent form to participate in our study. We 
excluded the seniors who cannot walk without assistance, 
seniors with severe neurologic, cardiovascular, pulmo-
nary, or renal disease, or with a history of mental illness 
and traumatic or pathologic fractures of the lower extrem-
ities and or spine within the preceding 6 months [14].

For all participants, data related to the following aspects 
were collected: history of chronic diseases, chronic pain 
(for 6 months and more), number of falls in the past year, 
European quality of Life Questionnaire (EQ-5D), numeric 
self-rated health status [Visual Analogue Scale (VAS)], and 
the GLFS-Farsi version. Content validity was measured 
by CVI. In factor analysis, 10 participants were recruited 
for every item in the tools (250 elders for the GLFS-25 
and 50 elders for the GLFS-5). Concurrent validities of 
the GLFS-5 and GLFS-25 were assessed with EQ-5D and 
self-rated status instruments (VAS) and calculation of the 

Pearson correlation coefficient; 120 elders participated in 
this phase. We used relevant GLFS-25 and GLFS-5 scores 
of 30 participants for calculating the Cronbach α coeffi-
cients and scores of 35 participants in a two-week interval 
for the intraclass correlation coefficient. 

After confirming the validity and reliability of two Per-
sian versions of scales and, in the second phase of the 
study, we investigated the cutoff point of the question-
naires. At first, the seniors were evaluated by primary 
physicians in community health centers (reviewing their 
health records in SIB Medical Records, i.e., the integrat-
ed health system public health database of the Ministry 
of Health, and conducting physical examinations). Then, 
they filled the screening questionnaires (GLFS-25/
GLFS-5). The cutoff scores were established by examin-
ing corresponding sensitivities and specificities and re-
ceiver operating characteristic (ROC) curve. After being 
evaluated by tests and clinical examinations, including 
two-step test, TUG (timed up and go), one-leg stand-
ing, Berg balance scale, and electronic medical records 
through the Ministry of Health System (SIB system), the 
qualified people who visited the medical clinic filled the 
GLFS-25 and GLFS-5 questionnaires. 

SPSS v. 23 was used for all statistical analyses, includ-
ing descriptive and analytical statistics (correlation coef-
ficients, the Cronbach α, and ROC curve). The process of 
examination and confirmation of validity and reliability 
of the GLFS-25 has been done by the researcher in the 
previous research [15]. In this article, we compared the 
psychometric properties of the GLFS-5 and GLFS-25. 

3. Results

The study was done in two separate phases. A total 
of 320 community-dwelling seniors participated in this 
study (Table 1). In the first phase, data were obtained 
for analysis from 250 participants (168 men, 82 women; 
Mean±SD age: 69.68±7.8 years, ranged: 60-91 years). 
The CVI values of the GLFS-25 and GLFS5 were 0.856 
and 0.88, respectively. The factor analysis showed that 
the GLFS-25 is a multi-dimensional scale and consists 
of four factors (daily activities and quality of life, pain, 
social relationships, and psychological status), and the 
GLFS-5 is a one-dimension scale and consists of only 
one factor (the ability to perform daily activities). Based 
on the examination of the total variance, four factors in 
GLFS-25 explained 68.5% of the total variance of data, 
and the sole factor in GLFS-5 has explained 58.6% of 
the variance. The Pearson correlation coefficients of 
the GLFS-25 with the EQ-5D questionnaire and VAS 
scale were estimated as +0.86 and -0.72, respectively 
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(P=0.01). These figures for GLFS-5 questionnaires were 
+0.83 and -0.67, respectively (P=0.01). The internal con-
sistency (the Cronbach α) for the GLFS-25 and GLFS-5 
were calculated as 0.93 and 0.84, respectively. Stabil-
ity of scores as an indicator of reliability examined and 
confirmed for two scales as follows: The Pearson´ cor-
relation coefficient between test-retest (Interval time=2 
weeks) for the GLFS-25 (Normal parameters: Shapiro-
wilk Test: W(35)=0.947, P=0.094) and GLFS-5 (Normal 
parameters: Shapiro-wilk Test: W(35)=0.943, P=0.063), 
were 0.96 and 0.89 respectively, (P<0.01). Table 2 pres-
ents the reproducibility of all items.

Phase two of the study aimed to examine and establish cut-
off scores for the GLFS-25 and GLFS-5 in Iranian elders. 
we recruited 70 elders for this phase of our study (Mean±SD 
age: 70.44±7.35; female: 26, male: 44). At this stage, the 
gold standard was the final diagnosis by a specialist physi-
cian. Based on our available data, the cutoff point for screen-
ing LS was established for two scales as follows: 16 for the 
GLFS-25 (sensitivity=0.88, specificity=0.84) and 4 for the 

GLFS-5 (sensitivity=0.81, specificity=0.80) among the Ira-
nian community-dwelling older people (Tables 3 and 4). 

4. Discussion

In this study, we calculated and compared the psycho-
metric properties of the two questionnaires of GLFS-25 
and GLFS-5 among Iranian older people. The psycho-
metric indexes of the GLFS-5 showed that this brief ver-
sion has good reliability and validity for screening LS in 
Iranian older people and is comparable with GLFS-25. 
The results of this study are similar to the original re-
search in Japan [14].

According to the results of our previous study, GLFS-
25 has high reliability among Iranian older people [15]. 
The current study also showed that the reliability of the 
GLFS-5 questionnaire was good and comparable with 
GLFS-25. The factors affecting the reliability of scales 
are as follows: the quality of items in the questionnaire, 
the sequencing of the items, the number of questions, the 

Table 1. Characteristics of the participants in phase 1 and 2 

Variables No. (%)

Sex
Female 

Male

108(23.8)

212(66.3)

Age groups (y)

60-64

65-69

70-74

75-79

80-84

85-89

90 to up

91(28.4)

85(26.6)

51(15.9)

50(15.6)

25(7.8)

16(5)

2(0.6)

Marital status 

Single

Married 

Other 

112(3.8)

242(75.6)

66(20.6)

Education 

Diploma of high school

Associate degree

Bachelor’s degree and upper

274(85.6)

20(6.3)

26(8.1)

Work status 

Government’s employee

Business working

Housekeeper

Retired

Worker 

Farmer

13(5.2)

44(17.6)

50(20)

126(50.4)

4(1.6)

13(5.2)
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variation in the demographics of the participants, and 
the mindset and psychological status of the respondents 
[16]. It seems that the main contributing factor to the 
lower reliability for the GLFS-5 in our study is merely 
related to its brevity and fewer questions. 

We used factor analysis to examine and verify the di-
mensionality of our Iranian versions of GLFS-25 and 

GLFS-5. Factor analysis is a mathematical method that 
explores the internal correlations of the items in a ques-
tionnaire and extracts corresponding factors. Based on 
our factor analysis, the GLFS-25 consists of the fol-
lowing four factors: pain (items 1-4), ADL/QOL (items 
5-21), social relationships (items 22,23), and mental 
health status (items 24,25). The GLFS-5, as a brief ver-
sion of GLFS-25, has been developed using the Akaike 

Table 2. Reproducibility of each item for GLFS-25 and GLFS-5

GLFS-25 GLFS-5

Items Test-Retest Interclass 
Correlation 95%CI Test-Retest Interclass 

Correlation 95%CI

1 0.957** 0.902-1.000

2 0.961** 0.910-1.000

3 0.870** 0.790-0.930

4 0.763** 0.631-0.856

5 0.825** 0.695-0.921

6 0.795** 0.649-0.887

7 0.947** 0.852-1.000

8 0.929** 0.843-0.980

9 0.736** 0.588-0.836

10 0.671** 0.476-0.834

11 0.687** 0.408-0.868

12 0.921** 0.863-0.965 0.493** 0.157-0.955

13 0.868** 0.766-0.932 0.871** 0.769-0.936

14 0.596** 0.219-0.860

15 0.944** 0.859-0.984 0.944** 0.875-0.986

16 0.949** 0.873-1.000

17 0.928** 0.866-0.974 0.928** 0.856-0.972

18 0.732** 0.353-0.906

19 0.851** 0.667-0.947 0.851 0.643-0.945

20 0.898** 0.767-0.976

21 0.891** 0.839-0.950

22 0.868** 0.558-0.978

23 0.921** 0.776-0.979

24 0.862** 0.677-0.967

25 0.640** 0.306-0.856

** Correlation is significant at the 0.01 level (2-tailed).
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Information Criterion (AIC) method by the Japan re-
search team [14]. Based on our results, it was revealed 
that the GLFS-5 questionnaire mainly consisted of the 
ADL factor of GLFS-25. 

Concurrent validity evidence was provided by a high 
and statistically significant correlation between GLFS-
25/GLFS-5 and EQ-5D scores (0.86 and 0.83). In this 
study, the GLFS-25 cutoff score for detecting LS in Ira-
nian elders appointed as scores ≥16, which is the score 
determined for Japanese counterparts. On the other 
hand, we yield a different GLFS-5 cutoff score for older 
Iranian people than one in the Japanese study (4 vs 6). A 
nationwide study done by the Ministry of Health in Iran 
has shown that 24% of seniors have musculoskeletal 
problems and 71% chronic diseases and disabilities [17]. 
We didn’t find any study about this issue. 

Noge et al (2017) evaluated Locomotive Syndrome in 
older Japanese females with loco-check questionnaire 
[18]. Loco-check, a 7-item questionnaire, is useful for 
estimating the severity of the locomotive syndrome. The 
results showed that higher scores on loco-check were 
significantly correlated with smaller thigh muscle mass 

(a major measure of physical performance), poor nu-
tritional status, and quality of life. This score was also 
significantly larger in the participants experiencing fall-
ings, fractures, and lumbar pain than those without these 
adverse episodes [18]. 

Ishibashi (2018), states that with acceleration of popu-
lation aging in Japan; prevention and treatment of dis-
eases in the locomotor system and maintenance of motor 
function are important measures for extending healthy 
life years and gearing down the escalating demand for 
long-term care and rehabilitation services [19]. Adopt-
ing an active lifestyle, balanced and healthy nutrition, and 
screening for locomotion-related diseases are efficient 
preventive measures for LS. The JOA, therefore, pro-
posed a set of exercises for LS called locomotion train-
ing comprising standing on one leg with the eyes open, 
squats, heel raises, and front lunges to improve locomotor 
function and countermeasure locomotive syndrome [19]. 

Fujita et al. (2018), investigated the association between 
two pathologies, locomotive syndrome and Lumbar Spi-
nal canal Stenosis (LSS) [20]. A total of 200 participants 
comprising 120 men and 80 women, were enrolled in this 

Table 3. GLFS-25 cutoff score

Scores Sensitivity Specificity 1 - Specificity Youden Index 

14 1 0.577 0.423 0.577

15 0.977 0.692 0.308 0.669

16 0.886 0.846 0.154 0.732

17 0.773 0.885 0.115 0.658

18 0.705 0.885 0.115 0.590

19 0.659 0.923 0.077 0.582

Table 4. GLFS-5 cutoff score

Scores Sensitivity Specificity 1 - Specificity Youden Index 

2 0.955 0.500 0.500 0.455

3 0.932 0.615 0.385 0.547

4 0.818 0.808 0.192 0.626

5 0.727 0.885 0.115 0.612

6 0.545 0.962 0.038 0.507

7 0.386 0.962 0.038 0.348
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study. Association of the severity of LSS (evaluated by 
Zurich claudication quesionnaire scores) was assessed 
with three LS risk tests (stand-up test, the two-step test, 
and a 25-question risk assessment) and TUG test. Logis-
tic regression analysis revealed that LSS severity was 
positively correlated with the risk level of LS evaluated 
by the two-step test (OR=3.45, CI: 1.33–8.96) [20]. 

Endo (2016) investigated Osteoporosis, as a cause of 
locomotive syndrome [21]. Osteoporosis influences func-
tional mobility and activities of daily living in older peo-
ple. Patients with vertebral fractures and or first-time hip 
fracture are at high risk of a subsequent hip fracture [21]. 

Matsumoto et al (2016), reviewed screening, preva-
lence, causal and related factors, and the relationship 
between locomotive syndrome and falls and fractures in 
older adults with this syndrome [4]. They showed that the 
prevalence of the LS is significantly higher in women than 
in men, and this risk tends to increase markedly with ad-
vancing ages (≥70 years). A more severe LS is related to 
knee pain, osteoporosis, sarcopenia, and lumbar disease. 
The incidence of falling in persons diagnosed with LS is 
higher than that of the older population in general [4]. 

Momoki et al (2016), investigated the relationship be-
tween sarcopenia, household status and locomotive syn-
drome among elderly women in Japan [22]. A total of 
186 women aged over 65 years attending preventive care 
classes were enrolled in the study. Sarcopenia was identi-
fied in 21% of participants. Participants with sarcopenia 
were older, had a lower body mass index and calf cir-
cumference, were more likely to have LS, and living with 
their children and or grandchildren. In multivariate analy-
sis, age, body mass index <18.5 kg/m2, and LS were sig-
nificantly associated with sarcopenia, living with children 
and or grandchildren (OR 2.46, 95% CI: 0.71–8.54), and 
dietary variety score ≥9 (OR 4.98, 95% CI: 0.97–25.56). 
Sarcopenia was associated with age, body mass index, 
dietary variety score, LS, and household status [22]. 

Kim et al (2016), conducted an outpatient cohort study 
on diagnostic abilities of two screening tools, the Loco-
check and the GLFS-25 [23]. They investigated the as-
sociations of LS with clinical information, including the 
general status, orthopedic diseases, past medical histo-
ries, and exercise activities using a questionnaire survey. 
These analyses provide critical information to help clini-
cians decide whether to use the loco-check or GLFS-25 
in various clinical conditions [23]. 

A healthy locomotive system is essential. Screening is a 
way to detect a locomotive syndrome in elders to have a 

disability-free life course. Screening and on-time diagno-
sis and management of locomotion diseases can preclude 
the advancement of functional disabilities. Many studies 
have shown that early diagnosis and management of LS 
has many desirable patient outcomes, such as alleviating 
chronic pain and improving physical functioning, social 
participation, and health-related quality of life.

5. Conclusion

GLFS is a standard method for measuring the health of 
the LS and monitoring the effectiveness of relevant inter-
ventions. The psychometric properties of both versions of 
the GLFS (25 and 5 items) show that both instruments 
have the proper validity and reliability characteristics in 
Iranian older people. The psychometric results of the short 
version (GLFS-5) show that its psychometric characteris-
tics are very comparable to the long version (GLFS-25). 
Based on these findings and because using brief question-
naires is more convenient and feasible in elderly persons, 
we recommend the short version (GLFS-5) for older 
people with locomotive syndrome risk. Although the 
study provided valuable information about the validity 
and credibility of GLFS-5, it has some limitations. These 
limitations include time constraints on conducting and 
completing research and difficult access to representative 
samples. Therefore, further studies are recommended in 
larger populations and different communities. 
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