
International Journal of Medical Science and Advanced Clinical Research (IJMACR) 
Available Online at:www.ijmacr.com 

Volume  – 7, Issue – 4,  August - 2024, Page No. : 232 – 240 

  

Corresponding Author: Dr. Neelam Balekar, Volume – 7 Issue - 4,  Page No. 232 – 240 

P
a
g
e2

3
2
 

ISSN: 2581 – 3633 

PubMed - National Library of Medicine - ID: 101745081 

 

Evaluating The Impact of Neurobic Exercises on Neuromuscular Movement and Control 

1Muskan Malviya, PG Student, IPS Academy College of Pharmacy, Indore, Madhya Pradesh 

2Dr. Neelam Balekar, Professor, IPS Academy College of Pharmacy, Indore, Madhya Pradesh 

Corresponding Author: Dr. Neelam Balekar, Professor, IPS Academy College of Pharmacy, Indore, Madhya Pradesh 

How to citation this article: Muskan Malviya, Dr. Neelam Balekar, “Evaluating The Impact of Neurobic Exercises on 

Neuromuscular Movement and Control”, IJMACR- August - 2024, Volume – 7, Issue - 4, P. No. 232 – 240. 

Open Access Article: © 2024, Dr. Neelam Balekar, et al. This is an open access journal and article distributed under the 

terms of the creative common’s attribution license (http://creativecommons.org/licenses/by/4.0). Which allows others to 

remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are 

licensed under the identical terms. 

Type of Publication: Original Research Article  

Conflicts of Interest: Nil 

Abstract 

Neurobic exercises, which involve engaging the brain 

through novel and multisensory activities, have been 

proposed to enhance cognitive and motor functions. This 

study investigates the impact of neurobic exercises on 

cognitive flexibility, memory retention, and 

neuromuscular control. 50 participants aged 18 to 25 

were randomly assigned to either an experimental group, 

which engaged in neurobic exercises, or a control group, 

which did not receive any intervention. After three 

months, various physiological and cognitive parameters, 

including blood pressure, pulse rate, cognitive 

flexibility, and motor coordination, were assessed and 

compared between the groups. The results indicated that 

the experimental group experienced significant 

improvements in cognitive and neuromuscular functions 

compared to the control group, with notable 

enhancements in cognitive flexibility, memory retention, 

and motor coordination, along with reductions in blood 

pressure and pulse rate. These findings suggest that 

neurobic exercises are an effective intervention for 

improving cognitive health and neuromuscular control, 

and they can be beneficial for enhancing overall well-

being and quality of life. 

Keywords: Neurobic Exercises, Neuroplasticity, Motor 

Coordination, Cognitive Function, Intervention. 

Introduction 

Neurobics, coined by neurobiologist Lawrence C. Katz, 

involves mental exercises that stimulate the brain and 

promote neural growth. By using creative approaches to 

daily tasks, such as using the non-dominant hand for 

routine activities, neurobics aims to enhance memory 

and cognitive functions. Prioritizing unconventional 

experiences and multisensory involvement over 

traditional brain exercises like logic puzzles, neurobic 

workouts combine sensory inputs such as sight, sound, 

taste, smell, and touch while varying daily routines to 

stimulate neural pathways. This consistent stimulation 

enhances brain functionality, promotes blood flow, and 

fosters neural growth. Grounded in scientific findings, 

neurobics encourages continuous engagement in 

mentally stimulating activities, allowing individuals to 

http://www.ijmacr.com/
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rejuvenate and enhance cognitive abilities, optimizing 

overall brain health, well-being, and resilience.1,2 

Cognition involves the brain's intricate process of 

handling information, covering memory, problem-

solving, perception, language, and more. Central to 

cognition is the hippocampus, crucial for learning and 

memory. Assessing cognitive abilities includes 

examining learning, problem-solving, impulse control, 

language use, attention, perception, and skilled 

movements. Overall, cognition governs how individuals 

perceive, understand, and interact with the world, 

defining human intellect and behavior.3 

The medial temporal lobe temporarily stores new 

information and aids in neurobic exercises before 

transferring it to long-term storage in the cortex. 

Cognitive therapy exercises enhance memory, improve 

attention, and strengthen motor control by leveraging the 

brain's complex and flexible neural connections.4 

The brain regions involved in processing emotions 

include the cerebral cortex, which handles sensory 

processing, reasoning, and memory. The hippocampus is 

key for memory formation and spatial navigation, while 

the cerebellum manages coordination. The corpus 

callosum connects the hemispheres, and the thalamus 

directs sensory messages. The olfactory bulbs link 

smells to memories and emotions by transmitting 

information to the cortex, amygdala, and hippocampus. 

Together, these areas form associations between 

different sensory aspects of experiences.5 

The neuromuscular system, consisting of the spinal cord, 

skeletal muscles, and motor and sensory nerves, is 

essential for movement and sensation. Motor neurons in 

the spinal cord's ventral horn initiate muscle 

contractions, while sensory neurons in the dorsal horn 

relay sensory information to the central nervous system. 

Key sensory receptors like muscle spindles and Golgi 

tendon organs provide proprioceptive feedback, crucial 

for muscle coordination. Diseases affecting this system 

can impair motor and sensory functions, highlighting its 

importance. The neuromuscular junction (NMJ) is 

critical for translating neural impulses into muscle 

contractions, enabling precise movements. 

Neuromuscular movement involves complex 

coordination between the nervous system and muscles, 

influencing both voluntary actions and reflexes, and is 

vital for overall bodily function and balance.6,7,8 

Neurobics exercises, designed to stimulate the brain and 

enhance cognitive abilities, also impact neuromuscular 

movement and control. These exercises improve 

coordination, balance, and precision by engaging both 

mind and body, strengthening neural pathways linked to 

motor control. Repetitive practice enhances muscle 

memory and reflexes, promoting neuroplasticity. 

Understanding the influence of neurobics on 

neuromuscular function helps researchers develop 

targeted interventions to optimize cognitive and motor 

abilities, enhancing overall well-being and quality of 

life. 

The study aimed to examine the impact of neurobic 

exercise on neuromuscular movement and control and to 

explore the potential benefits of enhancing neural and 

muscular components, aiming to contribute insights to 

neuroscience, exercise physiology, and rehabilitation. 

Research Methodology 

Study Design 

This study utilized a Randomized Controlled Trial (RCT) 

design with 50 participants aged 18 to 25, who were split 

into two groups: a control group and an experimental 

group. Initial assessments were conducted to evaluate 

cognitive function and physiological parameters and to 
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establish exclusion criteria. Participants were given a 

consent form detailing the study, and written consent was 

obtained for their participation. 

Intervention and Study Material 

Participants: A total of 50 students (age range: 18-25 

years) of both sexes were randomly selected and assigned 

to two groups: Control Group (n=25) and Neurobics 

Exercise Group (n=25). 

Research Design: The study employed a Randomized 

Controlled Trial (RCT) design. The Control Group 

received pre- and post-assessments without any 

intervention. In contrast, the Neurobics Exercise Group 

participated in a 3-month intervention, which involved 

regular sessions of Neurobics Exercise (Table 1). 

Inclusion Criteria 

Participants in the study were required to provide 

informed consent and adhere to the study protocol. 

Eligible subjects were between the ages of 18 and 25, 

regardless of gender. They needed to be in good general 

health, without any serious medical conditions or 

disabilities that would hinder their ability to participate in 

exercise. Additionally, participants were required to have 

no prior experience with neurobic exercise. Those with 

mild neuromuscular movement challenges were also 

deemed eligible for the study. 

Exclusion Criteria 

Participants were excluded if they were under 18 or over 

25 years of age, regardless of gender. Individuals with 

diagnosed neurological disorders such as Parkinson's 

disease, Alzheimer's disease, epilepsy, or multiple 

sclerosis were also excluded. Additionally, those with 

recent musculoskeletal injuries that could impact their 

ability to perform neurobic exercises or undergo 

assessments were not eligible to participate. 

 

Research Procedure 

Preparation of Consent Form: The subjects prepared 

and completed a consent form, ensuring their 

understanding and agreement regarding the use of their 

data for the study. 

Table 1: Research Design 

 

Pre-Assessment of Parameters: Various parameters 

were measured before the study, including blood 

pressure, pulse rate and evaluation tests for the 

assessment of neuromuscular movement Data were 

collected for both the control and treatment groups. 

Randomization: Participants were randomly assigned to 

either the Control or Neurobics Exercise Group. 

Intervention: Participants engaged in various 

coordination and cognitive exercises to enhance brain 

activity and improve flexibility, coordination, and fine 

motor skills. These included the OK and Victory Sign 

exercise, Figure Eights, Alternating Hand Clap, Hand-to-

foot/Heel Clap, Seated Hand and Foot Clap, Thumb and 

Little Finger Point exercise, nose and ear touch, and 

Hand on Shoulder with Finger Movement exercise. Each 

activity involved specific hand, foot, and body 

movements designed to challenge coordination, rhythm, 

and the mind-body connection. 

Evaluation Test for Neuromuscular Movement 

Foot Tapping Test 

The study aims to evaluate participants' lower body 

coordination and movement speed by observing their 

ability to rhythmically tap their feet on a central point. 

This exercise is designed to explore the nuances of 
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coordination and speed in lower body movements, 

enhancing our understanding of cognitive and motor 

functions. By assessing participants' performance in this 

task, the study seeks to provide valuable insights into the 

connection between mental processes and physical 

actions, offering a clearer perspective on the complexities 

of human motor control and cognitive function.9 

Stroop Color and Word Test 

This neuropsychological assessment tool is widely 

utilized in both research and clinical environments to 

evaluate a range of cognitive functions, especially 

executive functions. It assesses abilities related to 

reading, visual processing, motor speech, and learning 

disabilities through tasks that require participants to 

name words and colors. The test is administered 

individually.10 

RAVLT Test 

The Rey Auditory Verbal Learning Test (RAVLT) is 

used in neuropsychological assessments to evaluate 

verbal learning and memory. It aims to measure memory 

function and monitor changes in memory over time. 

During the test, participants are presented with a list of 

15 words and are asked to recall as many as they can.11 

Circle and Triangle Test 

This activity aims to refine fine motor skills and improve 

coordination between the brain and hands. Participants 

execute deliberate movements within a specified area to 

enhance dexterity. This exercise not only boosts physical 

coordination but also supports cognitive development, 

leading to an overall enhancement in both motor and 

cognitive abilities. By engaging in purposeful 

movements within a defined space, individuals foster the 

development of fine motor skills, coordination, dexterity, 

and cognitive functions, resulting in comprehensive 

improvement.12 

Head, Shoulder, Knee and Toe 

This activity offers an enjoyable way to integrate 

physical exercise into daily routines, enhancing 

flexibility, mobility, and coordination. Maintaining these 

physical attributes is crucial for injury prevention and 

overall well-being. Additionally, the exercise can boost 

cognitive function by requiring participants to rapidly 

process and respond to auditory and visual cues. Group 

participation also promotes social interaction and 

camaraderie, which are important for mental and 

emotional health as people age. Overall, this exercise 

provides a comprehensive approach to enhancing 

physical, cognitive, and social well-being. 

Say Opposite What I Say and Do What I Say 

In the "Opposite Game," participants receive instructions 

and are required to perform the opposite action. This 

activity, known for enhancing cognitive flexibility, 

engages participants in a fun and stimulating way.13 

Post-Assessment of Parameters 

Following the investigation, several parameters were 

assessed. Data from both the control and treatment 

groups were collected through measurements of blood 

pressure, pulse rate, and evaluations of neuromuscular 

movement. 

Statistical Analysis 

Data were expressed as the Mean ± Standard Deviation 

(S.D) and statistical analysis was carried out employing 

Ordinary One-Way Analysis of Variance (ANOVA) 

followed by a “Tukey-Kramer” multiple comparison test 

of pa<0.05 & pb<0.01 significance level using “Graph 

Pad Prism” version 10.2.3 for windows, Graph Pad 

Software, San Diego, California, USA 

(www.graphpad.com). 
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Result 

Comparison of Physiological Parameters of Subjects 

After Neurobics Exercise: 

The study shows that the Treatment group experienced 

consistent reductions in systolic blood pressure, diastolic 

blood pressure, and pulse rate over 3 months, indicating 

improved cardiovascular health compared to the Control 

group. Additionally, neurobic exercises, which involve 

engaging the brain in novel activities, enhance mental 

health by promoting neuroplasticity and improving 

memory, cognitive flexibility, attention, and problem-

solving skills. These exercises also reduce stress, 

improve mood, and may delay cognitive decline, 

contributing to overall mental well-being and cognitive 

sharpness throughout life (Graph 1). 

Graph 1: Comparative Analysis of Physiological 

Parameters of Subjects After Neurobics Exercise at 

Baseline, 1, 2 and 3 Months 

 

Systolic blood pressure (SBP), Diastolic blood pressure 

(DBP) 

(N=25 in each group), Values are expressed in Mean ± 

SD; Data were analyzed using One Way ANOVA 

followed by the Tukey- Kramer Multiple Comparison 

Test, where pa <0.05 & pb <0.01 when compared with 

control group. 

Comparative Analysis of Subjects of Stroop Test at 

Baseline, 1, 2 and 3 Months: 

The study reveals the progression of average response 

times (in seconds) for control and treatment groups 

across various cognitive tasks. In Set A (simple tasks) 

and Set B (slightly more complex tasks), both groups 

showed improved efficiency with decreasing response 

times. Set C (more intricate tasks) also saw both groups 

consistently reducing their response times, indicating 

better proficiency. Set D (difficult tasks with conflicting 

stimuli) showed both groups improving in the "color" 

condition, but in the "word" and "upside-down" 

conditions, the treatment group consistently achieved 

faster response times than the control group. Overall, the 

data indicates steady improvement in mean response 

times for both groups across all task sets, with the 

treatment group showing greater efficiency, particularly 

in tasks involving interference resolution, highlighting 

the potential cognitive benefits of the treatment regimen 

which is shown in Table 2. 

Table 2: Comparative Analysis of Subjects of Stroop 

Test at Baseline, 1, 2 and 3 Months 

 

Set A — Read the words; Set B — Say the color of the 

letters; Set C — Say the color of the letters. 

(N=25 in each group), Values are expressed in Mean ± 

SD; Data were analyzed using One Way ANOVA 

followed by the Tukey- Kramer Multiple Comparison 

Test, where pa <0.05 & pb <0.01 when compared with 

control group. 
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Comparative Analysis of Subjects of RAVLT Test at 

Baseline, 1, 2 and 3 Months 

The study found that, significant cognitive 

improvements in the treatment group over 3 months, 

with enhanced immediate memory recall, learning 

capabilities, and memory retention. The RAVLT 

Immediate and Learning Scores increased consistently, 

while the RAVLT Forgetting Score and the percentage 

of forgetting decreased, indicating improved cognitive 

function. These results, as shown in Table 3, suggest a 

positive impact of the treatment regimen on cognitive 

performance. Additionally, neurobic exercises, which 

involve engaging in novel and challenging activities, 

promote neuroplasticity, improve memory retention, 

cognitive flexibility, attention span, and problem-solving 

abilities, and contribute to overall mental well-being. 

Regular practice of these exercises reduces stress, 

improves mood, and potentially delays age-related 

cognitive decline, maintaining cognitive sharpness 

throughout life. 

Table 3: Comparative Analysis of Subjects of RAVLT 

Test at Baseline, 1, 2 and 3 Months 

 

(N=25 in each group), Values are expressed in Mean ± 

SD; Data were analyzed using One Way ANOVA 

followed by the Tukey- Kramer Multiple Comparison 

Test, where pa <0.05 & pb <0.01 when compared with 

control group. 

Comparative Analysis of Subjects of Neurobics Test 

at Baseline, 1, 2 and 3 Months:  

The study analyzes cognitive and motor function tests 

between control and treatment groups over 3 months, 

revealing significant improvements in the treatment 

group. This group showed consistent decreases in errors 

for the Foot Tapping Test, increased accuracy in the 

Circle and Triangle Test, and reductions in action and 

speaking errors in the Say Opposite What I Say & Do 

What I Say test. The Head, Shoulder, Knee & Toe test 

also indicated enhanced motor coordination and 

cognitive function. These results, as shown in Figure 2, 

the effectiveness of the treatment regimen, particularly 

neurobic exercises, in enhancing cognitive and motor 

functions. Neurobic exercises stimulate neuroplasticity, 

leading to better memory, attention, problem-solving 

skills, and cognitive flexibility. They also improve 

mental health by reducing stress, improving mood, and 

potentially delaying age-related cognitive decline, 

contributing to sustained cognitive sharpness and mental 

agility. 

Graph 2: Comparative Analysis of Subjects of Neurobics 

Test at Control, 2 and 3 Months 

 

Values are expressed in Mean ± SD; Data were analyzed 

using One Way ANOVA followed by the Tukey- 

Kramer Multiple Comparison Test, where pa <0.05 & pb 

<0.01 when compared with the control group 
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Discussion 

Neurobic exercises engage the brain by prompting 

individuals to use all six senses—sight, hearing, smell, 

taste, touch, and emotional perception—in unique and 

stimulating ways. This approach is founded on the idea 

that diverse and unconventional sensory activities can 

enhance nerve cell activation, leading to improved brain 

function and health.2 

The study investigated the effects of neurobic exercises 

on neuromuscular movement and control, aiming to 

enhance cognitive and physical functions through 

coordinated activities that stimulate neural and muscular 

pathways. Using a randomized controlled trial, 

participants aged 18-25 with no prior experience in 

neurobics were divided into a control group and an 

experimental group. Various cognitive assessments and 

initial measurements, including blood pressure and lung 

capacity, were conducted. The experimental group 

engaged in neurobic exercises such as the OK and 

Victory sign, Figure Eight, and Alternating Hand Clap, 

designed to challenge motor coordination and cognitive 

processing. After three months, post-assessments 

showed significant improvements in the experimental 

group. These findings suggest that neurobic exercises 

can enhance neuromuscular control and cognitive 

performance. 

The study revealed that neurobic exercises significantly 

improved various aspects of neuromuscular and 

cognitive performance in the experimental group 

compared to the control group. The Foot Tapping Test 

indicated enhanced lower body coordination and faster 

movement speed, suggesting better neuromuscular 

control. The Stroop Color and Word Test showed 

increased cognitive flexibility and processing speed, 

essential for managing conflicting information. The Rey 

Auditory Verbal Learning Test (RAVLT) demonstrated 

improved verbal recall, learning, and retention, 

highlighting the positive impact on memory function. 

Further assessments, such as the Circle and Triangle 

Test and the Head, Shoulder, Knee, and Toe activity, 

indicated better fine motor skills, spatial coordination, 

and overall motor skills. The Say Opposite What I Say 

and Do What I Say test revealed improved cognitive 

adaptability, suggesting enhanced mental agility. 

Overall, these findings suggest that neurobic exercises 

effectively enhance both neuromuscular control and 

cognitive performance. 

The Neurobic Exercise Program encouraged participants 

to engage all their senses and disrupt routine activities in 

novel ways to foster new neural pathways and strengthen 

existing ones. For example, participants might brush 

their teeth with their non-dominant hand and leg while 

listening to unfamiliar music or identify objects by touch 

while blindfolded. These exercises aimed to challenge 

the brain by combining sensory inputs in unique ways, 

which enhanced neural activity and connectivity. Each 

session was designed to use multiple senses together, 

such as smelling different scents while listening to 

sounds or tasting new foods while feeling various 

textures. This multi-sensory approach stimulates brain 

functions related to memory and engages several brain 

regions, including the frontal lobe (decision-making and 

problem-solving), parietal lobe (sensory processing), 

temporal lobe (memory and language), and occipital 

lobe (visual processing).14 

Neurobics aims to maintain mental fitness, strength, and 

flexibility as people age, potentially counteracting 

cognitive decline and enhancing cognitive abilities. 

Regular practice of neurobic exercises stimulates neural 

activity and increases connectivity between brain areas, 
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improving overall brain function and resilience. These 

exercises also promote the production of neurotrophins, 

which support neuron growth and maintenance, leading 

to better neural health and cognitive performance. 

Additionally, neurobics can benefit individuals facing 

stress and communication challenges in a competitive 

world by activating dormant brain regions and boosting 

cognitive flexibility and mental resilience, ultimately 

improving their ability to navigate complex social and 

professional situations and enhancing their quality of 

life.5 

Conclusion 

The study on neurobic exercises demonstrates their 

effectiveness in enhancing both cognitive and physical 

functions. Participants in the experimental group 

exhibited notable improvements in neuromuscular 

control, cognitive flexibility, and memory recall, 

showing better coordination, faster movement speed, and 

greater adaptability in mental tasks. Neurobic exercises, 

which involve diverse sensory and physical activities, 

stimulate neural pathways, boost brain connectivity, and 

increase neurotrophin production. These results suggest 

that neurobic exercises are a valuable tool for improving 

mental fitness and resilience, offering benefits that 

enhance overall cognitive performance and quality of 

life. 
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