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ABSTRACT

Background: The One-Leg Stance (OLS) test is a simple, cost-effective, and reliable 
tool used in clinical settings to assess static balance, particularly in those with 
musculoskeletal problems such as ACL or ankle injuries. It also holds prognostic 
value in sports. 

Aim: This study aimed to establish normative values for One-Leg Stance (OLS) in 
urban adults aged 20–40 years. 
Objectives: To assess balance with both eyes open and eyes closed in males and 
females. 
Material: A total of 284 healthy participants were recruited from community 
settings. Balance was evaluated by measuring the duration each participant could 
maintain a stance on their dominant leg. 
Result: Statistical� analysis�was�done�using� an�Unpaired� t-test,� and� the�𿿿ndings�
revealed that males aged 20–40 years achieved a mean OLS time of 111.81 ± 6.76 
seconds with eyes open and 35.65 ± 2.89 seconds with eyes closed. In comparison, 
females recorded a mean OLS time of 92.32 ± 5.84 seconds with eyes open and 
22.06� ±� 1.72� seconds�with� eyes� closed.� A� statistically� signi𿿿cant� difference�was�
observed between genders in the eyes-closed condition, with males demonstrating 
superior balance performance. 
Conclusion: This study provides normative data for OLS in urban adults aged 20–
40 years and highlights a gender-based difference in balance ability, particularly 
under eyes-closed conditions.
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INTRODUCTION
Background: The One-Leg Stance (OLS) test is 
a simple, cost-effective, and reliable tool used 
in clinical settings to assess static balance, 
especially in individuals with musculoskeletal 
conditions like ACL or ankle sprains, etc. It 
also holds prognostic value in sports.1-3 Despite 
its utility, limited normative data particularly 
for Indian adults, restricts its use in detecting 
subtle balance impairments. This study aims 
to establish normative OLS values in urban 
Indian adults aged 20–40 years, assessing 
balance duration with eyes open and closed, 
and comparing performance between males 
and females under both conditions to enhance 
clinical interpretation and monitoring in 
clinical practice.
Aim: To establish the normative values of one 
leg stance with eyes open and closed.

Primary Objective
1. To establish the duration of one leg stance 

with eyes open and closed.

Secondary Objectives
1. To compare the difference between one leg 

stance time in males and females with eyes 
open.

2. To compare the difference between one leg 
stance time in males and females with eyes 
closed.

Null Hypothesis:
• There is no difference in one leg stance 

time between males and females with 
eyes open.

• There is no difference in one leg stance 
time between males and females with 
eyes closed.

Alternate Hypothesis 1:
• Males have better one leg stance time than 

females with eyes open.
• Males have better one leg stance time than 

females with eyes closed.

Alternate Hypothesis 2:
• Females have better one leg stance time 

than males with eyes open.
• Females have better one leg stance time 

than males with eyes closed.

MATERIAL AND METHODOLOGY
284 healthy urban adults, both males and 
females, between 20 and 40 years of age, were 
enrolled in the study. Subjects were divided 
according to Body Mass Index (BMI) within the 
normal range (18.5-22.9 kg/m2), Overweight 
(23-24.9 kg/m2), Obese I (25-29.9 kg/m2), as per 
the� recent� classi𿿿cation� of� BMI� for� the�Asian�
Population updated in 2023.4 Subjects with a 
history of balance impairment due to recent 
trauma or neurological ailments were excluded 
from the study.

1. Materials used:
• Stopwatch
• Football

Figure 1: Materials used in the study

DATA COLLECTION AND PROCEDURE
Approval from the ethics committee was 
obtained before commencing the study. 
Subjects were selected based on the inclusion 
and exclusion criteria. All participants were 
explained the study in a language they could 
understand, and a written consent form was 
obtained from each of them. Demographic 
data, including age, gender, dominant limb, 
height, and weight, were recorded.

Before starting the One leg stance test, the 
subject was asked to kick a ball placed on the 

Key Message: Urban adults aged 20–40 years show distinct gender-based 
differences in one-leg stance (OLS) performance, particularly with eyes closed, 
with� males� demonstrating� signi𿿿cantly� better� balance.� This� study� provides�
valuable normative data for OLS that can aid in clinical assessment and balance 
training strategies.
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Áoor�in�front�of�him,�and�the�kicking�limb�was�
recorded as the dominant limb.5 Subjects were 
asked to stand barefoot and 2 feet away from 
the�wall.�They�were�asked�to�𿿿xate�their�gaze�
on a given point at eye level on the wall.2,3 They 
were made to stand on the dominant lower 
limb. For the other lower limb, the hip and 
ankle�are�in�neutral�with�the�knee�Áexed�at�90°,�
hands on hips.2

The time was noted using a stopwatch from the 
moment of lifting the leg and stopped when

• Stance�limb�moved�on�the�Áoor.
• Raised foot moved towards or away from 

the�standing�limb�or�touched�the�Áoor.
• Participant’s gaze moved away from 

target.
• Used his arms.
• Opened eyes on eyes closed trials.3,5

The procedure was repeated 3 times each for 
eyes open and eyes closed. 15 seconds of rest 
was given between each trial to avoid fatigue. 
Mean�of�3�readings�was�taken�as�𿿿nal�reading�
for eyes open and eyes closed respectively. 
Subjects performed 3 trials with eyes open, 
and 3 trials with eyes closed alternating 
between eyes open and eyes closed.3,5,6 The 
data collected was used for statistical analysis.

Figure 2: Dominant limb

Figure 3: One Leg Stance (Anterior View)

Figure 4: One Leg Stance (Lateral View)

Vidhi�Kalantri,�Madhavi�Santosh�Doke,�Medha�Deo.�Normative Values of  
One Leg Stance in Urban Adults of 20-40 Years.
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RESULTS
Data�obtained�was�compiled�on�MS�Of𿿿ce�Excel�
sheet and analysis was done using SPSS Version 
26.0, IBM software. The Shapiro Wilk test of 
normality was applied. The data was normally 
distributed. For inter group comparison as the 
data was normally distributed, Unpaired t - test 
was used for comparison. For all the statistical 
tests, p<0.05 was considered to be statistically 
signi𿿿cant�(the�alpha�value�was�considered�to�
be 0.05)

Descriptive statistics:
Table 1: The demographic data:

Total no of participants 284

Gender Male 142 (50%)

Female 142 (50%)

Age (years) Mean 30.13

SD 6.18

Weight (kg) Mean 67.76

SD 11.177

Height (m) Mean 168.01

SD 10.03

BMI (kg/m2) Mean 23.91

SD 2.72

Table 2: Group-wise gender distribution: 

Variables Male Female

Age (years)

    Mean 30.05 30.19

    SD 6.01 6.33

Weight (kg)

    Mean 73.93 61.58

    SD 9.56 9.01

Height (m)

    Mean 174.64 161.37

    SD 8.07 6.87

BMI (kg/m2)

    Mean 24.22 23.59

    SD 2.52 2.86

Table 3: The normative data of males and females of 20- 
40 years with eyes open and eyes closed

Eyes open (seconds) Eyes closed (seconds)

Mean±SD Mean±SD

Males 111.81±80.55 35.65±34.50

Females 92.32±69.60 22.06±20.61

Inference: The mean One Leg Stance time for 
males with eyes open was 111.81 seconds, and 
for females with eyes open was 92.32 seconds. 
The mean One Leg Stance time for males with 
eyes closed was 35.65 seconds, and for females 
it was 22.06 seconds.

Table 4: Inter-group comparison of males and females 
with eyes open:

Outcome 
measures

Eyes open
p-value

Males Females T value

Seconds 111.81±80.55 92.32±69.60 2.182 0.059

Graph 1: Inter-group comparison of One Leg Stance 
between males and females with eyes open

Inference: The intergroup comparison of one 
leg stance between males and females with 
eyes�open�showed�statistically�non-signi𿿿cant�
differences (p>0.05).

Table 5: Inter-group comparison of males and females 
with eyes closed:

Outcome 
measures

Eyes closed
p-value

Males Females T value

Seconds 35.65±34.50 22.06±20.61 4.030 0.000

Graph 2: Inter-group comparison of the One Leg Stance 
between males and females with eyes closed
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Inference: The intergroup comparison between 
males and females with eyes closed showed 
statistically� highly� signi𿿿cant� differences�
(p<0.01) with males having a better one leg 
stance time than females.

DISCUSSION
OLS is one of the tests used to assess static 
balance. It has several advantages over the 
others, which make it a useful tool to use in 
clinical setups. Limited normative data for 
the Indian population of the age group 20-40 
years�makes�it�dif𿿿cult�for�clinicians�to�assess�
and monitor subtle balance impairments. 
Thus, this study was undertaken to estimate 
the normative data for males and females with 
eyes open and eyes closed. Also, to compare 
the OLS time between the two genders with 
eyes open and closed.

The results of the current study report that 
OLS of males of 20-40 years with eyes open was 
111.81±6.76 seconds and with eyes closed was 
35.65±2.89 seconds. OLS of females of 20-40 
years with eyes open was 92.32±5.84 seconds 
and with eyes closed was 22.06±1.72 seconds. 
Also,�males�had�a�statistically�highly�signi𿿿cant�
OLS time than females with eyes closed.

Barbara A. Springer et al conducted a study 
to establish the normative values for repeated 
trials of Unipedal Stance Test (UPST) with eyes 
open and eyes closed across age groups 18 to 
99 years for each decade and gender wise. They 
found that for the age group 18 to 39 years, 
UPST of males with eyes open was 43.2±6.0 
seconds and with eyes closed was 10.2±9.6 
seconds. UPST of females with eyes open was 
43.5±3.8 seconds and with eyes closed was 
8.5±9.1 seconds.5

In a study evaluating the relationship 
between UPST and aging, Bohannon et al 
obtained normative values for each decade 
from 20 to 79 years for both eyes open and 
closed. In the 2nd and 3rd decades, subjects 
were able to maintain OLS for 30 seconds with 
both eyes open and closed.7 Amin Ansari et 
al conducted a study to determine normative 
values of OLS with eyes open across 6 age 
groups�18–29,�30–39,�40–49,�50–59,�60–69,�≥70�
years, and gender in healthy Iranian adults.

They found OLS for age group 18-29 years 
for the Right lower limb was 56.4±8.8 seconds 
and for the Left lower limb was 56.7±8.69 
seconds. OLS for age group 30-39 years for the 

Right lower limb was 47.0±16.5 seconds and 
for the Left lower limb was 46.5±15.4 seconds. 
OLS of males for the Right lower limb was 
56.9±7.8 seconds and for the Left lower limb 
was 58.0±7.1 seconds. OLS of females for the 
Right lower limb was 55.9±9.8 seconds and for 
the Left lower limb was 55.4±10 seconds.8

McKay et al through their study found age 
and� sex� strati𿿿ed� reference� values� for� OLS�
with eyes closed for the age group 3-60 years 
and above. For the age group 20-59 years, OLS 
for males was 12.6±7.0 seconds and for females 
was 12.7±6.6 seconds.9

The� 𿿿ndings� of� this� study� align� with� the�
conclusions drawn in previous studies that 
OLS time decreases with eyes closed.

Key sources of sensory information used 
to control balance and prevent body sway 
during OLS are somatosensory signals from 
legs and vision.10 Stones and Kozma reported 
that important sources of feedback for the 
maintenance of balance are visual cues and 
visual information from the environment.11 
The visual system is the predominant sensory 
system used by young adults as reported by 
Liaw, Chen, Pei, Leong, and Lau.12 As visual 
inputs provide exteroceptive information 
about the environment, they are the most 
reliable source of perceptual information for 
balance control.13

The current study’s results follow Fitzpatrick 
et al, Lord et al, and Paulus et al who reported 
that removing visual cues by closing eyes 
increases body sway by about 1/3rd. Closing 
the eyes affects the reliance on proprioceptive 
sensory input from the legs.14-16 Patricia A 
Hageman, Michael L, and Daniel B conducted 
a study, on age and gender effects on postural 
control measures, where they found out 
values of body sway were smaller during eyes 
open with visual feedback than when eyes 
were closed.17 A similar result was found in 
a study by Seong-Gil Kim, and Wan-Soo Kim 
where sway length and velocity were larger 
in the absence of visual information.18 Sway 
measurements were greater with eyes closed 
than with eyes open.17,19,20

Gatev et al reported that postural control 
while standing still is performed through 
feedforward in the presence of visual 
information and through feedback in the 
absence of visual information.21

Vidhi�Kalantari,�Madhavi�Santosh�Doke,�Medha�Deo.�Normative Values of  
One Leg Stance in Urban Adults of 20-40 Years.
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Feedforward is more commonly used than 
feedback in controlling balance. The number 
of times action is needed to control posture 
in feedforward is higher than feedback. Thus, 
the load on structures stabilizing the ankle 
increases, and there is the use of more muscles 
around the ankle.21 As there is a loss of balance, 
feedback�modi𿿿es�posture,�hence�the�number�
of muscles used for postural control will be 
relatively less and the role of non-contractile 
structures will also be relatively less.18

Integration of visual, vestibular, and 
somatosensory input is needed for the 
maintenance of balance while performing 
OLS. Also, it requires both biomechanical 
properties and neuromuscular control.13 
Changes of integrity in physiological systems, 
mainly sensory, has an effect on stability 
during an upright stance.22 Thus, when vision 
is suppressed greater role of the sensory-
motor, vestibular system occurs to maintain 
balance.20,23

Butler Annie et al reported that people with 
lower limb weakness and without visual 
acuity or proprioceptive loss rely more on 
vision to detect and stabilize their body sway 
than people with strong lower limb muscles.10

Considering OLS as an inverted pendulum, 
it is a strategy used to reduce the number of 
biomechanical variables that could affect COM 
and COP sways. The body stiffness and inertia 
of the ankle are the two parameters of the 
inverted pendulum model. With closed eyes, 
the difference between the position of COM 
and COP increases. Also, the muscle activation 
around the ankle increases leading to stiffness 
at the ankle and other joints in an attempt to 
decrease fall.20

The� 𿿿ndings� of� the� current� study� are� in�
agreement with earlier studies conducted by 
different authors, Balogun J.A., and Salwa B. 
El-Sobkey, which concluded that OLS is related 
to gender and that men had a better OLS time 
than females.3,24 However, Springer A. Barbara 
et al�reported�that�OLS�is�age-speci𿿿c�and�not�
gender� speci𿿿c.5 Gender-related differences 
could be due to factors such as anthropometric 
factors,� muscle� 𿿿bre� activation� pattern,�
muscle� 𿿿bre� morphology,� muscle� strength,�
adipose tissue distribution, ligament laxity, 
proprioception, menstruation, lean body mass, 
anatomical variations in the pelvis. 

Balance ability is affected by body 
characteristics, muscle weakness, and 
Áexibility.25 Differences in muscle strength and 
anthropometric factors have been reported 
between males and females.25-27 According to 
the inverted pendulum model, increased height 
would cause a greater amplitude of movement 
than shorter height. This affects the selection of 
motor strategies between males and females to 
maintain balance.27

Pincivero et al reported that males show 
higher strength values than females in 
normalized muscle force or torque production 
which may be due to gender differences in 
muscle� activation� pattern� and� muscle� 𿿿bre�
morphology.28 According to previous studies, 
men� had� signi𿿿cantly� higher� skeletal� muscle�
mass and stronger knee extension strength than 
women.25 There is a high correlation between 
muscle strength and muscle cross-sectional 
area. Men have greater absolute muscle 
strength due to their larger muscles relatively.29 
Prince et al, and Sale et al reported larger 
amounts of intramuscular fat or connective 
tissue in females which do not contribute to 
force production.30,31 As per previous studies, 
in the vastus lateralis muscle, males have larger 
type�II�𿿿bres�than�type�I,�whereas,�women�have�
larger�type�I�𿿿bres�than�type�II.�The�increased�
cross-sectional area of male muscle is mainly 
the�result�of�larger�𿿿bres�rather�than�increased�
𿿿bre�number.29

Concentric strength tends to peak in the 
20’s and 30’s, and plateaus until 50 years of 
age. Women’s concentric strength was more 
affected by age than eccentric strength. Changes 
in neural, muscular and mechanical, and/or 
elastic properties of muscle may contribute 
to the maintenance of eccentric strength with 
age.32 Males exhibit greater peak isometric 
and isokinetic strength measures for the hip 
and knee compared to females.33,34 Strength 
differences may cause differences in perceived 
exertion in males and females. Pincivero et al 
found that males rated their perceived exertion 
response during isometric and isokinetic knee 
extension contraction lower than females.35,36

P.X. Ku et al reported that there is a trend 
in female young adults to generate greater 
postural sway in AP and ML directions when 
compared to male young adults. There was 
an increase in COP displacement towards 
the limit of BOS. A plausible explanation for 
gender difference could be related to adipose 
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tissue distribution as the android type exists 
in males, whereas, the gynoid type exists in 
females. In the android type, adipose tissue 
distribution occurs in thorax abdominal 
region while in the gynoid type, adipose tissue 
distribution occurs around the thigh and hip 
area. Females have an arch angle in the foot 
causing greater ligament laxity.37 Aurichio et 
al� reported� higher� body� weight� and� Áexible�
longitudinal arch in females would lead to a 
greater postural sway.38 Increased joint laxity 
in females can be a contributing factor to their 
lower proprioceptive acuity.39 Rozzi, Lephart, 
Gear, and Fu (1999) concluded that at the 
end range of knee extension, females showed 
lower proprioceptive acuity than males as 
proprioception may be less stimulated in 
females than males.40

Hewett reported that males tend to be more 
muscle dominant while females tend to be 
more ligament dominant in their joint control 
strategy.41 Hu, Li, and Wang conducted a study 
that� reported� that� males� had� a� signi𿿿cantly�
higher ankle and knee joint kinesthetic sense 
than females, particularly females in the 
ovulatory and luteal phases. For ankle and knee 
joint� kinesthetic� sense,� signi𿿿cant� differences�
were found for ankle DF/PF/knee extension 
at different phases of the menstrual cycle i.e., 
follicular, ovulatory, and luteal phases.34

OLS was more in the ovulation phase 
compared to the early follicular phase. 
During the respective phases, hormonal levels 
are controlled through the hypothalamic–
hypophyseal–ovarian system.42 Studies have 
shown that neurological function may be 
inÁuenced�by�estradiol�and�progesterone�during�
menstrual cycle.55 During ovulation, a peak of 
estrogen was detected, whereas, during the 
early follicular phase, a low level of estrogen and 
almost no progesterone was detected.42 These 
Áuctuations�of� estradiol�and�progesterone� can�
inÁuence�the�sensitivity�of� the�central�nervous�
system via binding to related neurotransmitters 
and altering their interactions.34,42 Female sex 
hormonal changes might compromise the 
homeostasis�of�labyrinthine�Áuids�which�might�
inÁuence�balance.

Estrogen has positive effects on preserving 
muscle strength and connective tissue 
elements. Fluctuation of hormones affects 
tissue elasticity. Also, it has strengthening 
effects on skeletal muscle, and contractile 
proteins and reduces joint laxity.42

A study conducted by Alonson AC et al 
reported that lean mass and fat mass only 
correlated among males, which indicates that 
greater body mass in men interfered more 
with balance than it did in females. The greater 
lean mass in men and smaller BOS during OLS 
cause greater displacement and sway area. This 
doesn’t increase their risk of falls; however, it 
is one of the strategies to maintain COP within 
an area of stability to maintain balance. Also, 
balance in men is more dependent on the 
action of joint and muscle effectors.23

There are anatomical differences between 
male and female pelvis anatomy. The male 
pelvis has a conical cavity with a sacral concavity 
shallower. The female pelvis has a cylindrical 
cavity with a sacral concavity deeper. The 
male sacrum is longer and narrower, whereas, 
the female sacrum is shorter and wider. Males 
have a narrower anterolateral wall of the pelvis 
and greater sciatic notch, whereas, females 
have a wider anterolateral wall of the pelvis 
and greater sciatic notch. In males, the ischium 
is relatively and absolutely longer than the 
pubis. In females, the pubis is relatively and 
absolutely longer than the ischium.43

Figure 5: Anatomical differences between male and 
female pelvis43

The above anatomical variations affect OLS. 
Women have wider hips and BOS, which may 
contribute to increased stability during OLS. 
Men have narrower hips and narrower BOS 
which may require more effort to maintain 
balance.43

Conclusion: This study provides normative 
data for OLS in urban adults aged 20–40 years 
and highlights a gender-based difference in 
balance ability, particularly under eyes-closed 
conditions.
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