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ABSTRACT  
Background: Dual-task paradigms impose increased demands on attentional 

and executive control systems, often leading to performance deterioration. 

Zumba, a structured aerobic dance form, requires continuous integration of 

cognitive and motor processes. The objective is to evaluate the effect of dual-

task interference on auditory reaction time (ART) among trained Zumba 

performers. Materials and Methods: A cross-sectional observational study 

was conducted on 40 trained Zumba performers aged 18–40 years. ART was 

assessed using a digital reaction time apparatus under single-task and dual-task 

conditions. The dual-task involved simultaneous auditory response and 

cognitive counting. Data were analyzed using paired t-test. Result: The mean 

ART significantly increased from 182.4 ± 21.6 ms under single-task 

conditions to 231.7 ± 25.3 ms under dual-task conditions (t = 12.84, p < 

0.001). Conclusion: Dual-tasking significantly prolongs auditory reaction 

time, indicating cognitive-motor interference even in trained individuals. 

 
 

 

INTRODUCTION 
 

Dual-task performance refers to the simultaneous 

execution of two tasks that compete for shared 

neural and cognitive resources. When the 

cumulative demand exceeds available attentional 

capacity, performance in one or both tasks 

deteriorates—a phenomenon known as dual-task 

interference.[1-3] 

Zumba is a popular aerobic dance program that 

integrates rhythmic auditory cues with coordinated 

motor responses. It requires sustained attention, 

motor planning, timing, and rapid sensory 

processing. Such activities heavily engage cortical 

and subcortical networks responsible for 

sensorimotor integration.[4-6] 

Reaction time, particularly auditory reaction time 

(ART), is a sensitive and objective indicator of 

central processing speed, attentional allocation, and 

neuromuscular coordination. While dual-task 

interference has been extensively studied in general 

populations, there is limited literature exploring its 

impact in trained performers such as dancers.[7-9] 

This study aims to assess the influence of dual-task 

conditions on ART in Zumba performers, thereby 

contributing to understanding cognitive-motor 

interactions in trained individuals. 

 

MATERIALS AND METHODS 

 

Study Design: Cross-sectional observational study. 

Study Setting: Department of Physiology, in 

collaboration with trained Zumba centers. 

Sample Size 

Total participants: n = 40 

Inclusion Criteria 

• Age between 18–40 years  

• Minimum 3 months of regular Zumba training  

• Apparently healthy individuals  

Exclusion Criteria 

• Neurological or musculoskeletal disorders  

• Hearing impairment  

• Use of medications affecting CNS function  

Study Procedure 

Auditory reaction time was recorded using a digital 

reaction time apparatus under two conditions: 

1. Single-task Condition 

• Participants responded to an auditory stimulus as 

quickly as possible.  

2. Dual-task Condition 

• Participants responded to the auditory stimulus 

while simultaneously performing a cognitive 

task (serial counting).  

Each participant performed five trials per condition, 

and the mean value was recorded to reduce 

variability. 

Statistical Analysis 

• Data expressed as Mean ± Standard Deviation 

(SD)  

• Normality assessed prior to analysis  

• Paired t-test used for comparison between 

conditions  

• Statistical significance set at p < 0.05. 
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RESULTS 

 

Table 1: Comparison of Auditory Reaction Time 

Condition Mean (ms) SD t-value p-value 

Single-task 182.4 21.6   

Dual-task 231.7 25.3 12.84 <0.001* 

*Statistically significant 

 

Table 2: Individual Data (Sample of 10 Participants) 

Participant Single-task (ms) Dual-task (ms) 

1 170 220 

2 185 240 

3 190 250 

4 175 225 

5 200 260 

6 180 230 

7 165 210 

8 195 245 

9 178 228 

10 188 238 

 

Graphical Representation 

 
 

DISCUSSION 
 

The present study demonstrates a significant 

prolongation of auditory reaction time under dual-

task conditions in trained Zumba performers. The 

observed increase of approximately 49 ms 

highlights the presence of cognitive-motor 

interference.[10-12] 

These findings can be explained by the capacity-

sharing theory, which posits that attentional 

resources are limited and must be distributed across 

tasks. When two tasks are performed 

simultaneously, competition for these resources 

leads to delayed processing and response 

execution.[13] 

Despite regular training and enhanced coordination 

in Zumba performers, dual-task conditions still 

resulted in significant performance decline. This 

suggests that even trained individuals are not 

immune to attentional overload.[14] 

The findings are consistent with previous studies 

demonstrating impaired reaction time during divided 

attention tasks, reinforcing the role of executive 

control and working memory in motor 

performance.[15] 

 

CONCLUSION 
 

Dual-tasking significantly increases auditory 

reaction time in Zumba performers, indicating 

reduced processing efficiency due to divided 

attention. These findings emphasize the importance 

of cognitive load in motor performance, even among 

trained individuals. 

Limitations 

• Moderate sample size  

• Absence of a sedentary control group  

• Lack of gender-based or experience-based 

subgroup analysis 
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