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Abstract 

Aim: To find the impact of online and physical training program on postural sway among young adults. 
Design: An experimental study was conducted on young adult of Pakistan. Material and Method: on a 
sample of 60 male and female young adults. Participants registered with conveniently and were divided 
into two groups, labeled Group A and Group B, assigned to undertake 12-week of physical and online 
training programs, respectively. Pre and post Postural Sway was measured. The SPSS version 25 was 
used to get validated frequency, percentage, standard deviation and paired t-test was used. Result: The 
training had a positive impact on the participants' ability to maintain balance and control sway in different 
directions. Both Groups led to statistically significant improvements with p-value <0.05 in postural stability 
across various conditions, both with eyes open and closed. Conclusion: The online and physical training 
programs were equally effective in reducing postural sway and improving balance among young adults. 
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INTRODUCTION 

The horizontal movement around the center of gravity is called postural sway. This is not 
a passive process, but rather a complex and active one that helps us maintain our balance 
while standing upright. Older people tend to sway more and rely more on visual cues to 
keep their balance stable. [1-2]. This happens more as people get older and is caused by 
a decline in the ability to control posture [3]. The center of gravity changes constantly, so 
sway is essential. To keep their balance, people use complex sensory information from 
the vestibular, somatosensory, and visual systems. These systems work together 
harmoniously to help people stay upright. The better the balance, the less sway there is 
[4]. Many factors influence how much people sway, such as body mass index, back 
muscle strength, stamina, weight, aging, and gender. Some health conditions can also 
change how people sway [5-7].  Maintaining a stable posture is important for daily life 
activities. The body needs to regulate the small movements (postural sway) that occur 
when standing upright, as they can affect performance and even cause balance loss. 
Recent studies have found that moving the eyes quickly (saccadic eye movements) can 
improve postural stability [8-10] Physical activity is a major factor in postural balance. 
Regular exercise is essential to maintain a high level of balance ability. Therefore, many 
studies have explored how different kinds of exercise and sports affect postural balance 
[11-14]. Moving the body with the help of skeletal muscles is called physical activity. It is 
a modifiable aspect of life that is important. Physical activity helps to use up energy [15]. 
The global pandemic of COVID-19 has changed the way people live, resulting in less 
physical activity and more mental health issues. People around the world walked less 
steps after COVID-19 was announced as a global health crisis [16]. People have used 
digital technology to cope with the effects of social distancing and physical inactivity 
during the COVID-19 pandemic, allowing them to interact socially and join physical 
exercise programs remotely. Digital technology, online social networks, and video chat 
platforms have made it easier to conduct physical training programs online [17-18] 
According to these last authors, online physical exercise can help prevent the harmful 
effects of physical inactivity and sedentary lifestyle. Online physical activity has many 
benefits, such as saving money (e.g., no travel costs), and reaching more people (e.g., 
those who live far away, in bad weather, or have social or medical limitations [19-20] 

Our society has a large number of young adults. They need to be fit and healthy to 
contribute to the development of a healthy society. However, this group is more likely to 
adopt less active lifestyles due to the lockdown situation caused by the Covid-19 
pandemic. This can affect their health and fitness negatively. Physical activity can help 
improve mental health and treat many common mental disorders. It can also help people 
with severe mental health disorders to cope better and recover faster. Online training 
programs and physical training programs are two common modalities of fitness 
interventions that aim to improve health and wellness. Online training programs are 
designed to provide personalized and interactive fitness guidance. This program 
beneficial according to the evidence based study.  
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METHODOLOGY 

An experimental investigation was carried out over a span of six months, following ethical 
approval from the institute's Institutional Review Board (IRB). The study encompassed a 
sample size of 60 young adults aged 18 to 25 years. Participants were selected through 
a nonprobability convenience sampling technique, with a focus on excluding individuals 
with any health conditions. To assess fitness suitability prior to the commencement of the 
online and physical training program, the physical activity readiness questionnaire (PAR-
Q) form was employed as a screening tool. 

The participants were divided into two groups, labeled Group A and Group B, assigned 
to undertake physical and online training programs, respectively (Table 1). Those who 
were sick, smoker, or who have just had surgery, excluded from the study. 

 

Data was gathered both before and after the 12-week training program. Postural Sway 
was measured. A warm-up session of 10 minutes and a cool-down period of 10 minutes 
were included in the training's total length of 60 minutes. For a period of 12 weeks, each 
activity in the training program was performed for 30 seconds, with a 20-second rest 
between each one and a 3-minute break in between sets [21]. 
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The assessment of postural sway utilized various tools, including a sway meter, graph 
paper, blocks, and footprints. The sway meter comprised a 40-cm rod connected to a belt, 
featuring a pen at its end. It was securely fastened at the front upper hip bone level, 
positioned behind the subject to nullify visual influence. Subjects stood on standardized 
footprints on paper, maintaining a consistent 3-inch gap between their feet. The graph 
paper, fixed to prevent displacement, was situated behind the subject and adjusted for 
the initial horizontal alignment of the sway meter rod. Subjects, barefoot, were instructed 
to keep hands by their sides and stand as motionless as possible for each 30-second 
test. Clear instructions were provided before each test, and no feedback was given during 
the trials. A set starting point on the graph paper marked the initial position of the pen 
attached to the sway meter rod, which was removed after the 30-second duration [12]. 

To determine the frequency, mean, and standard deviation, descriptive analysis was used 
to analyses the collected data. Additionally, the SPSS version 25 statistical package for 
social sciences was used to get validated frequency, percentage, and standard deviation. 
A paired T-test was also used to determine whether the data was significant at a P-value 
of 0.05. 
 
RESULT 

The mean of participants was 22.4 2.242 years old, among the 60 participants, 65 were 
male and 24 were female. The results from Table 3, which presents the mean values of 
the postural sway test before and after the training program in Group A, reveal significant 
changes in postural stability across various conditions. In Anterior Sway with Eye Open, 

the mean sway significantly decreased from 1.6 0.32 cm before training to 0.99 0.46 
cm after training (p = 0.031). This suggests an improvement in anterior postural stability 
with eyes open following the training program. Posterior sway showed a substantial 

reduction from 1.55 0.65 cm to 1.11 0.61 cm after training (p < 0.001). This indicates 
an enhancement in postural control in the posterior direction with eyes open. Lateral sway 

significantly decreased from 2.45 0.37 cm to 1.66 0.51 cm after training (p = 0.002), 
reflecting an improvement in lateral postural stability with eyes open. A significant 

reduction in right lateral sway was observed from 2.66 0.81 cm to 1.92 0.99 cm after 
training (p = 0.011), indicating enhanced stability in the right lateral direction with eyes 

open. Anterior sway exhibited a significant decrease from 2.5 0.51 cm to 1.42 0.72 cm 
after training (p = 0.004), suggesting improved anterior postural stability with eyes closed. 

Posterior sway significantly decreased from 2.6  0.44 cm to 1.89 0.51 cm after training 
(p = 0.028), indicating improved postural control in the posterior direction with eyes 

closed. Lateral sway showed a significant reduction from 3.01 0.65 cm to 1.96 0.69 cm 
after training (p < 0.001), suggesting enhanced lateral postural stability with eyes closed. 

Right lateral sway significantly decreased from 3.22 0.59 cm to 2.11 0.64 cm after 
training (p = 0.016), indicating improved stability in the right lateral direction with eyes 
closed. The training program in Group a led to statistically significant improvements in 
postural stability across various conditions, both with eyes open and closed. These 
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findings suggest that the training had a positive impact on the participants' ability to 
maintain balance and control sway in different directions.  

 

The results from Table 4, which outlines the mean values of the postural sway test before 
and after the training program in Group B. The mean anterior sway significantly 

decreased from 1.70 0.33 cm before training to 1.02 0.62 cm after training (p = 0.031). 
This indicates an improvement in anterior postural stability with eyes open following the 
training program in Group B. Posterior sway exhibited a significant reduction from 1.45 

0.62 cm to 1.09 0.58 cm after training (p = 0.012), suggesting enhanced postural 
control in the posterior direction with eyes open. Lateral sway significantly decreased from 

2.30 0.74 cm to 1.70 0.45 cm after training (p = 0.001), reflecting an improvement in 
lateral postural stability with eyes open. A significant reduction in right lateral sway was 

observed from 2.52 0.42 cm to 1.88 0.64 cm after training (p = 0.001), indicating 
enhanced stability in the right lateral direction with eyes open. Anterior sway showed a 

significant decrease from 2.35 0.69 cm to 1.53 0.72 cm after training (p < 0.001), 
suggesting improved anterior postural stability with eyes closed. Posterior sway 

significantly decreased from 2.55 0.46 cm to 1.93 0.67 cm after training (p = 0.011), 
indicating improved postural control in the posterior direction with eyes closed. Lateral 

sway showed a significant reduction from 3.25 0.81 cm to 2.001 0.76 cm after training 
(p < 0.001), suggesting enhanced lateral postural stability with eyes closed. Right lateral 

sway significantly decreased from 3.10 0.63 cm to 2.24 0.77 cm after training (p = 
0.033), indicating improved stability in the right lateral direction with eyes closed. The 
training program in Group B led to statistically significant improvements in postural 
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stability across various conditions, both with eyes open and closed. These findings 
suggest that the training had a positive impact on participants' ability to maintain balance 
and control sway in different directions in Group B. 

 

 
DISCUSSION 

This study adds to the existing knowledge about how physical training programs can 
affect postural sway. It focuses on the effects of such a program on young adults, and 
shows the possible benefits and outcomes of having specific interventions for this age 
group. The findings can help design exercise protocols and training strategies based on 
evidence that can improve physical fitness and postural control among young adults. 
Online home-based resistance exercise improved physical fitness. This suggested that 
online home-based resistance exercise could help fitness and mental health without using 
drugs. Also, the results were similar to a previous study by the similar authors [23] many 
studies have shown that being physically active can protect against cognitive decline and 
mental health problems such as depression in advance age [24] Being physically active 
is very important for a person’s health and well-being. It can boost mental and physical 
health and have long-term health benefits. It can also lower the risk of many diseases 
such as heart disease, cancer, and type 2 diabetes. People who exercise regularly can 
improve their quality of life and prevent chronic illness. It can help them in control insomnia 
their body weight, enhance their memory and brain functionally, strengthen the joint, 
muscle and improve body balance. Smartphone apps can help people stay fit and healthy 
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at home by offering various home-based activities [25]. Regular exercise is essential for 
a healthy lifestyle and it can be done through innovative methods that encourage active 
living. Smartphone apps can be a great way to support physical activity and overall well-
being. In current study show training physically as well as online makes significant effects 
on postural sway among young adults [26] During the COVID-19 outbreak, many people 
turned to digital sports activities that they could do at home. These are sports and fitness 
activities that use or are supported by digital media, such as apps, DVDs, technologies, 
videos, and live streams. Digital sports activities became popular because they allowed 
people to stay active and engaged while following the COVID-19 restrictions. Duration of 
Covid 19 situation effects the physical activity of the population, current study show that 
we can use online technique for fitness of the society and can use it in remote areas [27]. 
VRF is a new way to increase physical activity and healthy habits. It is widely used for 
health promotion. VR applications are important for health and fitness in this technological 
age. VR technology and how it can be used with common training equipment and 
rehabilitation methods have been of great interest in the fields of biomechanics and 
population health [28-29]. A study with older adults tested the effects of home-based 
strength training without online guidance. The results showed that the experimental group 
improved their lower limb strength significantly more than the control group [30]. The 
researchers tested how a home-based exercise program that was done remotely affected 
the mental state, balance, physical function, and fall risk of older adults. The exercise 
program helped prevent falls and improved all the other things they measured. However, 
exercising before the study did not make a difference [31] Cohen and Hockets taller found 
that telling young adults to stand with effort made them sway more and have less balance 
control than telling them to stand lightly or relaxed. This means that using too much 
muscle to stand upright can make people less steady and less accurate in keeping their 
balance. They also found that telling people to stand with effort made them move more in 
the front-back direction than telling them to stand relaxed [32] a study found that closing 
the eyes would make people sway more in their posture, but we only found this effect 
when people were not tired. When people were tired, closing the eyes did not change 
their posture sway. This is different from what most studies have found, which show that 
closing the eyes makes people sway more in their posture [33-34] In current study also 
found that with closing eyes participant sway more as compare to the open eyes.  
 
CONCLUSION 

In conclusion, this study showed that online and physical training programs were equally 
effective in reducing postural sway and improving balance among young adults. Online 
training programs may offer a convenient and accessible alternative to physical training 
programs for enhancing postural sway and balance. The study also highlighted the role 
of digital devices in providing feedback and motivation for postural sway training. The 
findings have implications for the design and delivery of balance interventions for different 
populations and settings. 
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