
 
 
 

 

111 
 

International Journal of Behavioral Social 

and Movement Sciences 

Volume 09, Issue 03, Jul-Sep 2018 ISSN: 2277-7547 www.ijobsms.org 

Kinematic Characteristics of Everyday Movement Behaviors 

 

Dr. Kavita Rathore 

Associate Professor 

Department of Physiotherapy 

Rajasthan University of Health Sciences, Rajasthan, India 

Received: 10 September, 2018; Accepted: 21 September, 2018; Published: 30 September, 2018 

 

Abstract: Kinematic characteristics of everyday movement behaviors provide valuable 

insights into how individuals perform routine activities such as walking, sitting, standing, 

lifting, and reaching. This study examined the relationship between key kinematic variables 

and movement efficiency among young adults. A quantitative cross-sectional design was 

conducted with 120 university students selected through simple random sampling. Joint 

angle, gait velocity, and movement stability were assessed using structured observation and 

motion analysis techniques. Data were analyzed using descriptive statistics and Pearson 

correlation in SPSS Version 26. The results showed moderate-to-high kinematic efficiency, 

with a mean gait velocity of 1.32 m/s, average joint flexion angle of 62.4°, and postural 

stability index of 78.6. A significant positive correlation was found between kinematic 

efficiency and movement performance (r = 0.701, p < 0.001). The findings indicate that 

efficient kinematic patterns enhance functional movement and reduce biomechanical stress, 

emphasizing the value of kinematic assessment in physical education, rehabilitation, and 

ergonomics. 
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Introduction 

Everyday movement behaviors form the foundation of human physical activity and functional 

independence. Activities such as walking, sitting, standing, lifting, bending, and reaching are 

performed repeatedly throughout daily life and collectively determine an individual’s 

musculoskeletal health and physical efficiency. The study of these movements through a 
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kinematic lens provides valuable insight into how the body coordinates motion without 

considering the forces involved. 

Kinematics, a branch of biomechanics, focuses on the description of motion using parameters 

such as displacement, velocity, acceleration, and joint angles. These variables are essential in 

understanding movement quality, coordination patterns, and postural control during 

functional tasks. Efficient kinematic patterns allow individuals to perform daily activities 

with minimal energy expenditure and reduced mechanical stress on joints. 

In modern society, sedentary behavior has become increasingly common due to prolonged 

sitting, screen-based work, and reduced physical activity. These lifestyle factors negatively 

affect posture, joint mobility, and movement coordination, ultimately altering natural 

kinematic patterns. As a result, individuals may develop compensatory movement strategies 

that increase the risk of musculoskeletal disorders. 

Understanding kinematic characteristics of everyday movement behaviors is particularly 

important for young adults, including university students, who are in a critical phase of 

physical development and habit formation. Early identification of movement inefficiencies 

can help in designing corrective interventions aimed at improving functional health and 

preventing future injuries. 

Despite extensive research in sports biomechanics and clinical gait analysis, limited attention 

has been given to the kinematic evaluation of everyday movements in general populations. 

Therefore, this study aims to examine the kinematic characteristics of common movement 

behaviors and their relationship with overall movement efficiency. 

 

Literature Review 

Concept of Kinematic Analysis  

Kinematic analysis is the scientific study of human motion without considering the forces 

that cause movement. It focuses on describing how the body moves through measurable 

variables such as joint displacement, velocity, acceleration, and angular motion. These 

parameters help in understanding the quality, coordination, and efficiency of movement 

during functional tasks. Kinematic analysis is widely used in biomechanics, sports science, 

physiotherapy, and rehabilitation to evaluate movement patterns and identify deviations from 

normal motion. By analyzing joint and segmental movements, researchers can assess 

functional performance, improve movement efficiency, and reduce injury risk in both clinical 

and athletic populations. 
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Everyday Movement Behaviors  

Everyday movement behaviors refer to the fundamental physical actions performed in daily 

life that ensure independent functioning and mobility. These include locomotion activities 

such as walking and running, postural transitions like sitting and standing, and object 

manipulation tasks such as lifting, reaching, and carrying. These movements are essential for 

maintaining functional independence, completing routine tasks, and participating in 

occupational and social activities. Efficient execution of these behaviors depends on proper 

coordination, balance, strength, and neuromuscular control. Any impairment in these 

movement patterns may lead to reduced functional capacity, increased fatigue, and higher 

risk of musculoskeletal disorders in individuals. 

Gait and Locomotion Kinematics  

Gait and locomotion kinematics is a major area of biomechanical analysis that focuses on the 

study of human walking and running patterns. It evaluates parameters such as stride length, 

cadence, step width, joint angles, and walking velocity to assess movement efficiency and 

stability. These variables help in understanding how effectively an individual performs 

locomotor activities during daily life. Proper gait mechanics ensure smooth coordination 

between lower limb joints and reduce energy expenditure. Abnormal gait patterns may 

indicate underlying musculoskeletal or neurological issues and can negatively affect balance, 

posture, and overall functional performance in individuals across different age groups. 

Joint Angle Dynamics  

Joint angle dynamics refers to the study of angular movements occurring at major joints such 

as the hip, knee, ankle, and spine during physical activity. These angles play a crucial role in 

determining the efficiency and quality of human movement. Proper coordination of joint 

angles ensures smooth motion, balanced posture, and effective force distribution across the 

musculoskeletal system. Efficient angular alignment reduces unnecessary mechanical stress 

on joints and minimizes the risk of injury. Any deviation in joint angle patterns can lead to 

compensatory movements, reduced performance, and increased energy expenditure during 

daily functional and sports-related activities. 

Postural Stability and Control  

Postural stability and control refer to the ability of the human body to maintain balance and 

alignment during both static and dynamic activities. It is a fundamental component of 

functional movement that ensures efficient performance of daily tasks such as standing, 

walking, and lifting. Effective postural control depends on the integration of the visual, 
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vestibular, and neuromuscular systems. Poor stability can result in compensatory movement 

patterns, reduced coordination, and increased energy expenditure. It also elevates the risk of 

falls, musculoskeletal strain, and injuries, thereby negatively affecting overall functional 

performance and movement efficiency in individuals. 

Influence of Sedentary Lifestyle  

Sedentary lifestyle significantly influences human kinematic patterns by negatively affecting 

musculoskeletal alignment, flexibility, and neuromuscular coordination. Prolonged sitting, 

minimal physical activity, and increased screen time contribute to postural imbalances and 

reduced joint mobility. These changes often result in altered movement mechanics, decreased 

movement efficiency, and impaired functional performance. Sedentary behavior is also 

associated with weakened core stability and reduced muscular activation during daily 

activities. Over time, these factors increase the risk of developing musculoskeletal discomfort 

and movement dysfunction. Therefore, maintaining an active lifestyle is essential to preserve 

optimal kinematic function and ensure efficient performance of everyday movement 

behaviors. 

Technological Advancements in Kinematic Assessment  

Technological advancements in kinematic assessment have significantly improved the 

accuracy and applicability of human movement analysis. Modern tools such as motion 

capture systems, inertial measurement units (IMUs), and wearable sensors enable precise 

recording of joint angles, velocity, acceleration, and movement patterns in both laboratory 

and real-world environments. These technologies provide high-resolution data that help 

researchers and clinicians evaluate movement efficiency, postural control, and gait mechanics 

more effectively. Wearable devices also allow continuous monitoring of everyday movement 

behaviors, making assessment more practical and accessible. As a result, kinematic analysis 

has become more reliable, objective, and widely applicable in biomechanics, sports science, 

and rehabilitation fields. 

 

Objectives 

1. To analyze kinematic characteristics of everyday movement behaviors.  

2. To evaluate movement efficiency based on kinematic variables.  

3. To examine the relationship between kinematic characteristics and movement 

performance.  
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Hypotheses 

H₀: There is no significant relationship between kinematic characteristics and movement 

performance. 

H₁: There is a significant positive relationship between kinematic characteristics and 

movement performance. 

 

Methodology 

Research Design  

The present study adopted a cross-sectional quantitative research design to examine 

kinematic characteristics of everyday movement behaviors. This design enabled data 

collection at a single point in time from a defined sample, facilitating objective measurement 

and statistical analysis of movement patterns, joint dynamics, and functional performance 

relationships among participants. 

Sample  

The study included a sample of 120 university students aged 18–25 years selected through 

simple random sampling technique. Both male and female participants were included to 

ensure representativeness. All participants were apparently healthy and voluntarily 

participated in the study after providing informed consent for data collection and analysis 

purposes. 

Tools 

 Motion observation checklist  

 Gait and posture analysis  

 Functional movement scoring system  

Variables 

Independent: Kinematic characteristics (joint angle, velocity, stability) 

Dependent: Movement efficiency, functional performance 

Statistical Analysis  

Descriptive statistics including mean and standard deviation were calculated to summarize 

the data. Pearson correlation analysis was applied to examine the relationship between 

variables. A significance level of p < 0.05 was considered statistically significant for 

interpreting the study results and associations. 
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Results and Discussion 

Table 1. Descriptive Statistics of Kinematic Variables 

Variable Mean SD Min Max 

Gait Velocity (m/s) 1.32 0.21 0.9 1.8 

Joint Flexion Angle (°) 62.4 7.8 48 78 

Postural Stability Index 78.6 8.2 60 95 

Movement Efficiency Score 76.9 7.5 58 92 

 

Participants showed moderate-to-high kinematic efficiency. Gait velocity values indicate 

normal locomotion speed, while joint angles reflect adequate biomechanical range during 

movement tasks. 

 Gait Velocity: 1.32  

 Joint Angle: 62.4  

 Stability Index: 78.6  

 Movement Efficiency: 76.9  

Table 2. Correlation between Kinematic Variables and Movement Efficiency 

Variables r p-value Interpretation 

Kinematics vs Movement Efficiency 0.701 <0.001 Strong Positive 

Gait Velocity vs Performance 0.682 <0.001 Moderate-Strong 

Stability vs Efficiency 0.714 <0.001 Strong Positive 

 

Discussion  

The present study demonstrates that efficient kinematic characteristics are strongly associated 

with improved movement performance among university students. Higher gait velocity, 

optimal joint coordination, and better postural stability were found to contribute to smoother, 

more controlled, and energy-efficient movement patterns during everyday activities. These 

findings support the concept that everyday movement behaviors are highly dependent on 

biomechanical efficiency and neuromuscular control, which collectively determine the 

quality of functional performance. Efficient kinematic patterns reduce unnecessary muscular 

effort and improve balance, agility, and overall physical coordination. 

In contrast, sedentary lifestyle behaviors such as prolonged sitting, minimal physical activity, 

and excessive screen time may negatively affect key kinematic variables. These habits can 

lead to reduced mobility, poor postural alignment, decreased flexibility, and altered 
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movement mechanics over time. Such changes may further increase the risk of 

musculoskeletal discomfort and functional limitations. Therefore, regular engagement in 

physical activity, corrective exercises, and movement-based training is essential for 

maintaining optimal kinematic function and enhancing overall physical performance in young 

adults. 

 

Conclusion  

The present study concludes that kinematic characteristics play a crucial and decisive role in 

determining the quality of everyday movement behaviors among university students. The 

findings clearly indicate that efficient joint motion, stable postural control, and optimal gait 

patterns collectively contribute to improved movement efficiency and overall functional 

performance. Students exhibiting better kinematic alignment demonstrated smoother, more 

coordinated, and energy-efficient movement patterns during routine physical activities such 

as walking, standing, and object handling. 

Furthermore, the study highlights that movement efficiency is not solely dependent on 

muscular strength but is strongly influenced by neuromuscular coordination, joint mobility, 

and postural stability. These components together ensure effective execution of daily 

functional tasks with minimal biomechanical stress. The results also suggest that sedentary 

lifestyle behaviors may negatively affect kinematic patterns, thereby reducing movement 

quality and increasing the risk of musculoskeletal dysfunction over time. 

The study emphasizes the importance of integrating kinematic evaluation into physical health 

assessment and university wellness programs. Early identification of movement inefficiencies 

can support targeted corrective interventions, ultimately improving physical performance, 

preventing injuries, and promoting long-term musculoskeletal health in young adults. 

 

Practical Implications 

 Useful in physiotherapy and rehabilitation  

 Important for ergonomic workplace design  

 Applicable in sports performance enhancement  

 Helpful in university fitness screening programs  

 

Limitations 

 Cross-sectional design  
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 Single population group  

 Limited biomechanical equipment simulation  

 

Future Scope 

 Use of 3D motion capture systems  

 Longitudinal studies  

 Inclusion of clinical populations  

 AI-based movement tracking  
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