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A B S T R A C T   

Introduction: Geriatric Locomotive Function Scale-25 (GLFS-25) is a 25-item tool most commonly 
used to diagnose locomotive syndrome in the elderly. The purpose of the present study was to 
investigate the validity and reliability of the GLFS-25 questionnaire using factor analysis. 
Materials and methods: This descriptive-analytical study was conducted on 186 elderly people. The 
GLFS-25 questionnaire contains 25 items, and each item is scored on a five-point Likert scale from 
0 to 4. Data were analyzed by SPSS V.19 software. Descriptive (frequency, percentage, mean, and 
standard deviation) and inferential (Cronbach’s alpha, correlation coefficient, Bartlett test, KMO 
index, scree plot, and factor analysis) statistics were used to present the findings. 
Results: Factor analysis revealed two hidden factors in the four dimensions of the questionnaire (i. 
e., pain, daily activities, social relations, and mental health). The first factor, named mobility and 
its consequential concerns), with a variance percentage of 74.323, had an effect on questions No. 
19, 11, 25, 16, 6, 24, 5, 4, and 3. The second factor, named the problems and risks associated with 
daily and social activities, with a variance percentage of 78.680, had an effect on questions No. 
17, 22, 7, 18, 14, 20, 13, 9, 12, 8, 10, 21, 2, 15, 1, and 23. Cronbach’s alpha coefficient among the 
questionnaire’s dimensions was 78.4%. 
Conclusion: The GLFS-25 questionnaire can be used as a valid and reliable tool to diagnose 
locomotive syndrome in the elderly.   

1. Introduction 

Locomotive syndrome is a condition in which, due to defects in one or more locomotors organs, the movement function of an 
elderly person, including standing, sitting, and walking, is disrupted or is going to be compromised in the near future. The severe form 
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of this syndrome can lead to variable degrees of dependence in performing daily life activities, and consequently, leading to isolation 
and seclusion. Also, locomotive syndrome can lead to muscular deterioration, loss of balance, pain, and restricted joint or spine 
functionality [1]. In order to improve the health of the elderly, the World Health Organization (WHO) emphasizes the need for regular 
exercise, avoiding smoking and alcohol consumption, proper nutrition, and age-adjusted safety measures. Movement restrictions in the 
elderly generally result in the loss of incentives, deprivation from attending social gatherings, going to natural places, social isolation, 
feeling incompetent, worthlessness, and depressed. Due to the fact that elderly people generally suffer from several debilitating co 
morbidities, which increase the per capita costs of treatment and care, the timely prevention and treatment of psychological disorders 
can improve their quality of life. Therefore, neglecting the health requirements of the elderly may cause irreparable damage to their 
functioning [2]. 

Geriatric Locomotive Function Scale-25 (GLFS-25) is the most commonly used tool for monitoring locomotive syndrome in the 
elderly. This questionnaire contains 25 items and assesses different life dimensions of the elderly (pain, daily activities, social relations, 
and psychological health). Each item of this tool is scored between 0 and 4 on a five-point Likert scale (from none = 0 to very severe =
4). The final score of the questionnaire is between 0 and 100, and the cut-off point for the diagnosis of locomotive problems in the 
elderly is 16. So, people acquiring a score of 16 or higher are considered to suffer from locomotive syndrome [3–5]. 

In a study by Yu Tanabe et al. [6], the researchers conducted the factor analysis of the GLFS-25 tool in the elderly. Here, we used 
EFA to develop the short form of GLFS-25 (i.e., GLFS-9), which contained nine questions that were originally embedded in the GLFS-25 
scale. These nine questions were scored on a 5-point Likert scale, and the total score, ranging from 0 to 36, was used to diagnose grade I 
(i.e., a of score 3–5) or II (a score ≥6) locomotive syndrome, while a score of ≤2 indicated no abnormality. We found that GLFS-9 could 
stratify locomotive syndrome into grades I and II diseases, providing an opportunity for screening and preventing locomotive syn-
drome [6]. 

In the study of Kimura et al. [7], who investigated the risk of falling in the elderly using the GLFS-25 tool, out of 360 patients, 61 
(16.9%), 31 (8.6%), 4 (1.1%), and 6 (1.7%) people experienced falling in the year following the operation one, two, three, four to five, 
and six or more times, respectively, while 102 (28%) and 41 (11%) of the elderly experienced falls at least once and twice or more, 
respectively, in the subsequent years. The mean score of GLFS-25 was obtained as 30.2 ± 22.7, and 242 (62%) of the participants 
obtained a score of 16 or higher, fulfilling the full diagnostic criteria of locomotive syndrome. The elderly under study were divided 
into the two categories of repetitive and non-repetitive falls [7]. 

According to a forecast by the WHO, 80% of the elderly populations will reside in low- and middle-income countries by 2050, when 
the rate of population aging will be considerably faster compared to the past. In 2020, people aging 60 years or older exceed the 
population of<5-year-old children. From 2015 to 2050, the world’s elderly population aged 60 years or higher will almost double, 
reaching 22% from 12% [8]. 

According to the estimation of the United Nation, the population of the elderly worldwide will surpass one billion by 2050, which 
necessitates planning for this enormous population to increase their welfare and life expectancy. Currently, the average life expectancy 
among women is 4.5 years higher than in men [9]. Also, the World Bank’s statistics show an increasing trend in the elderly population 
from 1990 until today, comprising 10% of the world’s population [10]. 

Exploratory and confirmatory factor analysis and Cronbach’s alpha coefficient provide useful measures to determine research tools 
‘construct validity, reliability, and internal consistency. Exploratory factor analysis discloses hidden or unmeasured variables based on 
their interrelationships and generates hypotheses accordingly, and confirmatory factor analysis assesses the hypotheses related to the 
construct validity of these variables [11,12]. Considering the increase in elderly populations worldwide, an accurate and compre-
hensive tool is required to reliably detect movement disorders among these people. Considering that the GLFS-25 questionnaire 
contains an asymmetrical cut-off point, which is a weakness that has not been addressed so far, we here aimed to assess the validity and 
reliability of this tool by factor analysis. 

2. Materials and methods 

This was a descriptive-analytical study conducted on 186 elderly people referring to the special care units (CCU and ICU) of the 
Shahid Mustafa Khomeini Hospital of Ilam city in 2022. The GLFS-25 questionnaire was used to identify the elderly at risk of loco-
motive syndrome. The inclusion criterion in this study was admission to special care units (CCU and ICU), and exclusion criteria 
encompassed the requirement for mechanical ventilation and undergoing limb amputation. After talking with the mentioned elderly 
and explaining the objectives of the study to them and receiving informed consent, a questionnaire was given to them. 

After completing the questionnaire, the data were analyzed by SPSS V.19 software using descriptive (frequency, percentage, mean, 
standard deviation), and inferential (one-way and two-way analysis of variance, Cronbach’s alpha, correlation coefficient, Bartlett’s 
test, KMO sample adequacy index, scree plot, and factor analysis)statistics. The sample adequacy index was interpreted as excellent 
(for an index above 0.8) or adequate (for an index above 0.7). Bartlett’s test was used to check inter-variable correlations. A P value of 
<0.05 was regarded to reject the null hypothesis. 

The factor analysis method was used to determine the validity of the questionnaire and its constructs, and the reliability of the tool 
was checked using the internal consistency (Cronbach’s alpha coefficient) method. In order to confirm the reliability of the ques-
tionnaire, the final version of the instrument was provided to ten elderly people (who were not among the final participants of the 
study) twice with one-week interval. Cronbach’s alpha method was used to determine the reliability of the questionnaire, showing a 
correlation coefficient of 0.76. Regarding that the responses provided were close to each other, the reliability of the questionnaire was 
verified. Most importantly, the content validity of the questionnaire was assessed to determine if it truly diagnosed locomotive syn-
drome in the elderly patients hospitalized at special care units (ICU, CCU). The construct validity of the instrument was also assessed. 

H. Taghinejad et al.                                                                                                                                                                                                   



Heliyon 9 (2023) e18111

3

It should be noted that in all stages of the study, compliance with the provisions of the Helsinki and Belmont declarations was 
considered and the research was ethically approved by the Ilam University of Medical Sciences Ethic Committee (ethic code: IR. 
MEDILAM.REC.1401.043). It is confirming that informed consent was obtained from all patients/participants for experiments. 

3. Results 

Out of 186 participants, 106 (57%) were men, and 80 (43%) were women. Ninety-four people (50.5%) had an age between 60 and 
74 years old; 54 (29%) aged between 75 and 84 years, and 38 (20.4%) of the participants were older than 85 years. 

The results showed that 21 (11.3%) of the elderly had no movement disorders (i.e., a score below 16), while 165 (88.7%) of the 
participants suffered from locomotive syndrome (i.e., a score of least 16to 100). Table 1 shows correlation coefficients between the 
dimensions of the questionnaire. Table 2 shows the results of the factor analysis of the GLFS-25 questionnaire. 

Fig. 1 shows the scree plot of the GLFS-25 questionnaire, indicating the number of desirable factors. The results of factor analysis 
revealed two hidden factors within the four dimensions of the questionnaire (i.e., pain, daily activities, social relations, and psy-
chological health). The first hidden factor, named “mobility and its consequential concerns”, with a variance percentage of 74.323%, 
affected questions No. 11, 19, 25, 16, 6, 24, 5, 4, and 3. The second hidden factor, “the problems and risks associated with daily and 
social activities”, with a variance percentage of 78.680%, affected questions No. 18, 7, 22, 17, 14, 20, 13, 9, 12, 8, 10, 21, 2, 15, 1, and 
23. Bartlett’s test (6.576, P = 0.000) verified the opposite hypothesis, and the KMO index (0.970) indicated the adequacy of the sample 
size. Finally, Cronbach’s alpha correlation between the questionnaire’s dimensions was obtained as 78.4%. 

4. Discussion 

The aim of this study was to investigate the validity and reliability of the GLFS-25 questionnaire by factor analysis. The present 
study showed that the GLFS-25 questionnaire could be used as a valid and reliable screening tool for locomotive syndrome among the 
elderly. In the present study, Cronbach’s alpha coefficient of the GLFS-25 questionnaire was higher than 75, indicating that the 
questionnaire had satisfactory internal consistency to be used in an elderly population. The variance of the tool’s factors confirmed the 
theoretical and main constructs of the questionnaire. The values of residual and measured errors were low (these types of errors are 
inherent to some extent to all research instruments and are independent of background hidden constructs) [11–13]. In general, these 
low residual values confirmed the reliability and validity of the instrument despite the fact that the tool’s questions were subjective, 
meaning that if it is used on different occasions, it will provide the same results. Finally, the high correlation coefficients between items 
in each factor indicated that they were relevant to each other [11–13]. 

5. Conclusion 

The GLFS-25 questionnaire can be used as a valid and reliable screening tool for locomotive syndrome in the elderly. This 

Table 1 
Correlation between different dimensions of the Geriatric Locomotive Function Scale-25 questionnaire.   

GLSF-25 Pain Activity Social Mental Total 

Pain Pearson Correlation 1 .881** .764** .793** .909** 
Sig. (2-tailed)  .000 .000 .000 .000 
Sum of Squares and Cross-products 1.979E3 8.448E3 1.621E3 1.073E3 1.312E4 
Covariance 10.698 45.664 8.764 5.802 70.928 
N 186 186 186 186 186 

Activity Pearson Correlation .881** 1 .842** .884** .992** 
Sig. (2-tailed) .000  .000 .000 .000 
Sum of Squares and Cross-products 8.448E3 4.644E4 8.651E3 5.790E3 6.933E4 
Covariance 45.664 251.011 46.760 31.295 374.731 
N 186 186 186 186 186 

Social Pearson Correlation .764** .842** 1 .832** .889** 
Sig. (2-tailed) .000 .000  .000 .000 
Sum of Squares and Cross-products 1.621E3 8.651E3 2.273E3 1.207E3 1.375E4 
Covariance 8.764 46.760 12.284 6.522 74.331 
N 186 186 186 186 186 

Mental Pearson Correlation .793** .884** .832** 1 .912** 
Sig. (2-tailed) .000 .000 .000  .000 
Sum of Squares and Cross-products 1.073E3 5.790E3 1.207E3 924.629 8.994E3 
Covariance 5.802 31.295 6.522 4.998 48.618 
N 186 186 186 186 186 

Total Pearson Correlation .909** .992** .889** .912** 1 
Sig. (2-tailed) .000 .000 .000 .000  
Sum of Squares and Cross-products 1.312E4 6.933E4 1.375E4 8.994E3 1.052E5 
Covariance 70.928 374.731 74.331 48.618 568.607 
N 186 186 186 186 186 

**. Correlation is significant at the 0.01 level (2-ailed). 
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Table 2 
Factor analysis of the Geriatric Locomotive Function Scale-25 questionnair.  

Factor question Name Initial Eigen values Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

Total % of 
Variance 

Cumulative 
% 

1 19-11-25-16-6-24-5-4-3 Moving and worrying about the 
consequences 

74.323 74.323 18.581 41.418 41.418 10.354 74.323 74.323 18.581 

2 17-22-7-18-14-20-13-9-12-8-10- 
21-2-15-1-23 

Problems and risks of daily and social 
activities 

78.680 4.357 1.089 78.680 37.262 9.316 78.680 4.357 1.089  
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questionnaire can be employed as a practical guide for the diagnosis and monitoring of locomotive syndrome in the elderly hospi-
talized in special care units. For better interpretation, it is suggested to stratify scores above 16 to 100 to better manage patients and 
plan therapeutic interventions. 
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