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Introduction: The recommended duration of sleep is 7-9 hours for adults as per The 

National Sleep Foundation, US. Sleep of shorter duration (< 7 hours per night) in 

adults causes Sleep Deprivation (SD). Reaction Time (RT) is the interval between 

the onset of a stimulus and the commencement of a movement response. Reaction 

time has been most frequently used to assess the effects of sleep deprivation on 

psychomotor ability. Visual reaction time (VRT) is the time a person takes to respond 

after presenting a visual stimulus.  

Objective: To find out the association of duration of sleep with visual reaction time.  

Materials and methods: The current study was done on first year dental students. 

For Visual Reaction Time (VRT) red color picture is used and the duration of time 

to press the spacebar is recorded. 

Results: VRT in students who slept less than 7 hours is more than the students who 

slept for 7-8 hours. The difference between the two groups is statistically significant 

that is p value < 0.05. Conclusion: Present study confirms that lack of sleep increases 

Visual Reaction time due to lack of concentration and cognitive slowing. 

Conclusion: Present study confirms that lack of sleep increases Visual Reaction time 

due to lack of concentration and cognitive slowing. 
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INTRODUCTION 

Increasing public awareness of the positive effects of adequate sleep and increasing the proportion of adults to obtain 

enough sleep for improvement of health, quality of life, and public safety is a national health objective.1,2 The National 

Sleep Foundation in the US announced revised (2015) recommendation of sleep as 7-9 hours for adults.3 Sleep of shorter 

duration that is less than 7 hours per night in adults causes Sleep Deprivation (SD).4 Sleep deprivation has detrimental 

effect on human performance and is associated with deterioration of neurobehavioral performance. Prolonged wakefulness 

can be due to acute total sleep deprivation or due to chronic partial sleep restriction. Although the latter is more common 

in everyday life, the effects of total SD have been examined more thoroughly. Both total and partial SD induce adverse 

changes in cognitive performance.5 So, present study focused on the effects of chronic sleep deprivation in college students. 

 

Reaction Time (RT) is the interval between the onset of a stimulus and the commencement of a movement response (Magill, 

1998).6 Reaction time have been most frequently used to assess the effects of sleep deprivation on psychomotor ability. It 

is an indirect index of the processing ability of Central Nervous System and simple means of determining sensory motor 

association and performance of an individual (Das et al., 1997).7 Sleep deprivation has been associated with longer reaction 
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times and there are significant linear correlations of hours of wakefulness with EEG and RT.8 Sleep deprivation has 

deleterious effects on task performance in the form of audio-visual reaction time because it causes mental fatigue. The 

human brain needs adequate sleep to recover from fatigue. 

 

Students of different education levels (from school to university) are chronically sleep deprived or suffer from poor sleep 

quality and consequent daytime sleepiness. Sleep quality and quantity are closely related to student learning capacity and 

academic performance.9 Visual reaction time (VRT) is the time a person takes to respond after presenting a visual stimulus. 

In the present study we have taken VRT as a tool to assess the effect of chronic sleep deprivation in 1st year dental students.  

 

OBJECTIVE 

To find out the association of duration of sleep with visual reaction time. 

 

MATERIALS AND METHODS 

The study was conducted in the department of Physiology, ITS Dental College, Greater Noida, Uttar Pradesh during 2018-

2019. The protocol was presented, and prior permission was taken from the Institutional Ethical Committee before 

beginning the research.  

 

A total of 53 students were enrolled in the study. The subjects underwent a careful interview and filled out questionnaires 

on sleep habits and health. They were required to refrain from alcohol and caffeine intake during the study. Hours of sleep 

the student had previous night was recorded before recording VRT. Visual stimuli consisted of a video display of collections 

of pictures of objects in various shapes, size, and colours on a computer.  

 

One picture was displayed for 50 milliseconds on the screen with the interval between two pictures kept around 5-7 seconds. 

Preceding the task, one specific picture of red colour was shown to each subject and the subject was asked to press the 

"spacebar" button on the keyboard as soon as the selected picture appeared. The timer on the screen started at the beginning 

of the video and stopped at pressing the spacebar button. Reaction time, omissions and errors were computed. 

 

RESULTS 

Visual Reaction Time (VRT) was recorded and the data was divided into 2 groups: 

 

Group 1:  composed of those who slept for < 7 hours and  

 

Group 2:  those who slept for 7-8 hours at night previous to the day of recording. 

 

Table 1: Mean reaction time (sec) to visual stimulus 

S. No. Duration of Sleep Visual Reaction Time (sec) 

1. less than 7 hours (n = 30) 12.05 ± 0.17 

2. 7-8 hours (n= 23) 11.44 ± 0.26 

 

 

Table 2: Comparative analysis between <7 hours and 7-8 hours findings 

  VRT (<7hrs) VRT (7-8 hrs) 

Mean 12.05533333 11.46304348 

Variance 0.031142989 0.071913043 

Observations 30 23 

Hypothesized Mean Difference 0  

Df  36  

t Stat 9.177822066  

P(T<=t) one-tail 2.91951E-11  

t Critical one-tail 1.688297714  

P(T<=t) two-tail 5.83901E-11  

t Critical two-tail 2.028094001   
 

   

 

VRT in students who slept less than 7 hours is more than the students who slept for 7-8 hours. The difference between the 

two groups is highly significant that is p value < 0.05. 

 

DISCUSSION 

Singer et al., (1993) defined reaction time as being composed of four stages, namely: the start of Eye movements, eye 

movement time, decision time and muscle contraction time.10 Yoo et al demonstrated that a single night of shortened sleep 

duration resulted in decreased memory encoding, which led to less knowledge retention, an effect suggesting the 
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hippocampus was affected.11 Choudhary AK et.al reported that loss of sleep has major impact in dynamic changes of mental 

attention and prolongation of reaction time among watchmen employed in night shift.12 Cain SW et.al reported that one 

night of sleep loss slows down reaction time and increases error in Stroop performance but appears to have no significant 

impact on Stroop interference or facilitation in healthy, young, well-rested individuals.13 Yogi J et.al reported that SD 

significantly increases the reaction time to various stimuli, leading to a decrease in the task performance, lapses in 

concentration and cognitive slowing.14 Lowry M et.al have shown that amount of sleep and academic success (GPA) are 

positively correlated.15 Jalali R et al states that poor sleep, characterized by short duration and irregularity, reduces cognitive 

functions like attention and information processing, leading to lower GPAs and increased risk of academic failure.16 

 

Present study confirms that lack of sleep increases Visual Reaction time due to lack of concentration and cognitive slowing. 

Therefore, attention span of students reduced during didactic lectures and DOAP sessions. In occupations such as health 

care, such a decrease in performance can be detrimental and a cause of concern to patient safety. Further study is required 

to use both auditory-visual reaction time to associate SD with performance of students during formative assessment. 

Adequate sleep quantity (7-9 hours) and consistent sleep are critical for optimal student learning, memory consolidation, 

and academic performance.  
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