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Abstract

Introduction: Studies have documented that a decrease in gait speed is linked to an increased risk of falling among older 
adults residing in the community. However, there is a lack of research examining the correlation between gait speed and 
balance in older adults who reside in long-term care settings (LTCS).
Objective: To determine the relationship between balance using a four-square step test (FSST) and gait speed using a 10-m 
walk test among older adults residing in LTCS in and around Udupi-Manipal.
Methods: A cross-sectional study was conducted among older adults residing in six LTCS. The residents above 60 years, 
either gender, able to follow commands, with functional vision and duration of stay > 6 months were included, and those who 
were bed or wheelchair-bound, use assistive devices for mobility, any acute cardiovascular events in the past 3 months, any 
orthopaedic or neurological conditions that affect mobility, and with benign paroxysmal positional vertigo were excluded. The 
participants were asked to perform the FSST and gait speed test. The demographic characteristics were summarized using 
descriptive statistics. Linear regression analysis was carried out keeping balance as the outcome variable and gait speed as 
the independent variable.   
Results: A total of ninety-four residents were screened, and thirty-five (n=35) were included in the study. The mean age of 
participants was 74.94 ± 7.54 years, with an average duration of stay in LTCS being 5.37 years. The participant's average gait 
speed was 0.994 ± 0.325 m/s, and the average time taken to complete the balance test was 12.75 ± 4.41 sec.  The regression 
analysis revealed that for every second decline in gait speed, the dynamic balance assessed by the FSST reduced by 0.036 
seconds (r2 =0.443; p = 0.008; 95% CI: -.062, -.010).
Conclusion: This study showed that with an increase in gait speed, the time taken to complete the balance test decreased. This 
suggests older adults have better balance abilities when they can walk at a faster speed.

Keywords: Older Adults; Gait Speed; Falls; Long Term Care Setting

Abbreviations: LTCS: Long-Term Care Settings; FSST: 
Four Square Step Test; STROBE: Strengthened the Reporting 
of Observational Studies in Epidemiology; SPSS: Statistical 
Package for the Social Sciences.

Introduction

Gait speed considered a sixth vital sign [1], is an important 
functional indicator of health among older adults [2]. The 
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literature suggests that a walking speed above 0.8 m/s has 
been associated with a range of positive health outcomes 
[2,3]. Slowing down of gait due to the process of ageing is 
also well documented and is highly predictive of important 
outcomes relating to health such as physical, cognitive, 
functional decline, falls, hospitalization, poor quality of life 
and mortality [4]. Another factor significantly impacting 
older adult’s health and functioning is their balance [5].

Age-related anatomical and physiological changes 
impair the individual’s ability to generate motor responses 
to control body movements concerning their environment, 
thus affecting the balance among older adults. Dynamic 
balance as seen during gait is described as the body’s ability 
to react to external stimuli while in motion and older adults 
do it by reducing their gait speed to enhance their stability 
[6]. A study has reported a decline in gait speed over 12 
months is associated with an increased likelihood of falls 
among community-dwelling older adults [7]. The place of 
living also poses a unique challenge, with better quality of 
life being observed in community-dwelling older adults than 
residing in long-term care settings (LTCS) [8].

Older adults residing in LTCS, particularly, are at higher 
risk of multiple chronic health conditions, functional 
limitations, and cognitive impairments due to lack of 
autonomy, boredom, loneliness and social isolation [9]. 
Hence compared to community dwellers, older adults 
residing in LTCS are more likely to fall and sustain injuries 
[10]. These factors can further exacerbate the decline in an 
individual’s physical and mental functions which may affect 
their gait speed and balance. However, little is known about 
the relationship between gait speed and balance among older 
adults. Hence, this study aimed to determine the relationship 
between gait speed and balance among adults residing in 
LTCS in and around Udupi-Manipal, Karnataka, India.

Materials and Methods 

Study Design

To find out the relationship between gait speed and 
balance among older adults, an observational cross-sectional 
study was carried out. This study was initiated after 
obtaining the ethical clearances and approvals (Mpl/IRC/
UG/2023/009). This study adhered with the Declaration of 
Helsinki and strengthened the reporting of observational 
studies in epidemiology (STROBE) requirements [11].

Study Setting

The study was carried out between September 2023 
and January 2024 in six LTCS in and around Udupi-Manipal, 
Karnataka, India. The convenience method of sampling was 

used by the investigators who were the students pursuing 
the Bachelor of Physiotherapy.

Inclusion and Exclusion Criteria

The residents above 60 years, either gender, able to 
follow commands, with functional vision and a duration of 
stay > 6 months were included, and those who were bed 
or wheelchair-bound, used assistive devices for mobility, 
any acute cardiovascular events in the past 3 months, any 
orthopaedic or neurological conditions that affect mobility, 
and with benign paroxysmal positional vertigo were 
excluded.

Study Participants

A total of ninety-four (n = 94) participants from six LTCS 
were screened, and thirty-five (n=35) eligible participants 
completed the test (Figure 1). 

Figure 1: Flow of participants.

Outcome Measures and Procedure

Participants were screened according to the selection 
criteria. Those who met the criteria and wished to participate 
were given a detailed explanation of the study by providing 
them with a participant information sheet and informed 
consent was obtained. Participants were given detailed 
instructions about the tests. First, gait speed was assessed 
using a 10m walk test followed by a four-square step test 
after a brief rest period during the same visit. 

Gait speed was determined using a 10m walk test. A 
clear pathway free of obstruction was identified, followed 
by measuring 10 meters and placing the cones at either 
end. 2-meter marks were made from each cone to allow 
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for acceleration and deceleration phases. Only the central 
6 meter was used to calculate the speed. During the study, 
each participant was provided with specific instructions to 
walk the distance between the initial and final cones at their 
regular walking pace. The timing of each individual’s walk 
was initiated when the toe of their leading foot crossed the 
initial 2-meter mark and concluded when the same foot’s toe 
crossed the final 2-meter mark. To determine the gait speed, 
the researchers divided the distance of 6 meters by the time 
taken to complete the course. Each participant was given two 
opportunities to complete the course, and the average of the 
two attempts was calculated and utilized as their final gait 
speed in meters per second [12].

Balance was assessed using a four-square step test 
(FSST). Canes were set up in cross configuration on the 
ground to form four squares and they were numbered 
1,2,3,4 respectively. The participants were asked to stand 
in square-1 facing the square-2. Facing only one direction 
throughout the sequence was encouraged to ensure the 
participant steps forward, backward and sideways to right 
& left. The participants were required to step as fast as 
possible into each square in the following sequence 1-> 2-> 
3-> 4-> 1-> 4-> 3-> 2-> 1. Demonstration of the sequence 
was done, and participants were given a familiarization 
trial. The timer was started when the first foot contacted the 
floor of square 2 and stopped when the last foot contacted 
square 1 after both clockwise and anti-clockwise directions 
were completed. They were encouraged to contact both feet 
in each square. The test was repeated when the participant 
missed the sequence, lost balance or touched the cane. Two 
FSSTs were performed with the best time taken as the score 
[13].

Statistical Method

The data was analyzed using Statistical Package for the 
Social Sciences 16 version (IBM SPSS Modeler 16.0) software. 
Descriptive analysis was used to examine demographic data. 
Linear regression analysis was carried out keeping balance 
as the outcome variable and gait speed as the independent 
variable. 

Results

Demographic Characteristics of the Participants

Among the n=35 participants, there were n=15 men 
(42.9%) and n=20 women (57.1%). The mean age of 
participants was 74.94 ± 7.54 years with the average duration 
of stay in LTCS being 5.37 years. Further, demographic details 
of the study participants can be found in Table 1.

Variables Mean Standard deviation
Age (Years) 74.94 7.542
Height (m) 1.57 0.10145

Weight (Kg) 60.97 12.538
Body mass index (Kg/m2) 24.44 4.61639
Duration of stay (Years) 5.37 5.1

Table 1: Demographic Characteristics of Participants (n=35).

The mean gait speed of the participants was 0.994 m/s 
with a standard deviation of 0.325 ranging from a minimal 
value of 0.49 to a maximum of 2.00 m/s. The mean time 
taken to complete the balance test was 12.75 sec with a 
standard deviation of 4.41, ranging from the fastest time 
of 7.34 sec to the slowest time of 24.83 sec. The regression 
analysis revealed that for every second decline in gait speed, 
the dynamic balance assessed by the FSST was reduced by 
0.036 seconds (r2 =0.443; p = 0.008; 95% CI: -.062, -.010) 
(Table 2).

 Mean 
(SD) r r2 p value (95% 

CI)
Gait Speed 

(m/s)
0.994 

(0.325)
-0.479 0.443

0.008

Balance 
(seconds)

12.75 
(4.412) (-.062, -.010)

Table 2: Relationship between Gait Speed and Balance 
(n=35).

Discussion 

This study intended to determine the relationship 
between gait speed and balance among older adults residing 
in long-term care settings. Our study findings reveal that 
for every second decline in gait speed, the dynamic balance 
assessed by the FSST was reduced by 0.036 seconds.

With ageing changes in multiple systems are common, 
resulting in reduced physical performance. To evaluate the 
functional status, an assessment of the gait speed is a valuable 
resource [14,15]. The assessment of gait speed considered 
as the sixth vital sign Fritz S, et al. [1] is quite common in 
geriatric research and clinical settings.  Gait speed is a 
clinically feasible measure, as it is quick, inexpensive, and 
requires minimal equipment to administer [16].

Accurate quantification of balance deficits allows 
clinicians to determine if their patient is at risk of a fall, as well 
as guide intervention. Evidence demonstrates that clinical 
measures can capture balance impairments that signify 
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increased fall risk in community-dwelling older patients [17]. 
Foot clearance is an important function required in everyday 
life. The ability to do this in different directions is essential 
when reacting to stimuli such as navigating crowds on a busy 
street or walking on uneven pavement. Compared to straight 
path walking, walking a curved path and changing direction 
further challenges balance and requires increased motor 
planning [18]. The FSST was developed by Dite and Temple 
and incorporates rapid stepping whilst changing direction. 
The test requires a person to step forward, backwards and 
sideways over obstacles in a specified sequence [19].

The determinants of falling are multifactorial, with 
important determinants of are performance of physical 
abilities such as gait speed and balance [4]. The study has 
shown that higher performance in gait speed and balance 
reduces the risk of falling by up to 0.34 and 0.44 times, 
respectively [4]. On a similar line, our study among older 
adults residing in LTCS has found a negative correlation 
between gait speed and balance. The result signifies that with 
an increase in gait speed, the time to complete the balance test 
decreases, which would ultimately result in the reduction of 
falls. Another study done among community-dwelling older 
adults has concluded that fast gait speed showed stronger 
associations and better predictive capabilities compared 
with usual gait speed with physical performance measures 
and balance confidence in older adults [5]. The results 
from the meta-analysis suggest a reduction in gait speed 
among long term care facility residents compared to their 
community dwelling counterparts [20].

Limitations 

This study was carried out in LTCS belonging to a 
particular geographical location where rehabilitation 
interventions are done regularly. Hence, the results from this 
study cannot be generalized to all the older adults residing 
in LTCS, which may or may not have rehabilitation facilities. 

Conclusion

This study showed that with an increase in gait speed, 
the time taken to complete the balance test decreased. This 
suggests older adults residing in LTCS have better balance 
abilities when they can walk at a faster speed. 
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