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INFLUENCE OF CIRCADIAN RHYTHM ON ATHLETES 

Dr. S. Josephine, 
Director of Physical Education, 

St. Ignatius College of Education, 
Palayamkottai. 

ABSTRACT 

The purpose of the study was to determine the variations in selected physical variables 
resulting from circadian rhythm. For this study, the following variables such as speed, flexibility, 
resting heart rate and skin temperature were selected. Fifteen inter college athletes were selected as 
one of the independent variables and four different times of the day such as 06:00, 10:00, 14:00 and 
18:00 hours as other independent variable. The collected data were statistically analysed for 
significance using one way repeated measure analysis of variance (ANOVA). Whenever the 'F' ratio 
was found to be significant Scheffe's test was used as post hoc test. In all the cases .05 level was fixed 
as the level of confidence. It was concluded that the changes in speed, flexibility, resting heart rate and 
skin temperature showed significant variation in inter college athletes at different times of the day. 

Key Words: Circadian Rhythm, Speed, Flexibility, Resting Heart Rate and Skin 
Temperature 

Introduction 

All living beings – plants, animals, and human beings – are regulated by biological cycles, or, 
in other words, biological events that repeat themselves at regular intervals. The rhythm of these 
cycles is called circadian, when it spans about 24 hours. In humans, the sleep-wake cycle obeys a 
circadian rhythm. Circadian rhythms are classed as exogenous and endogenous, depending on the 
extent to which they can be influenced by changes in environmental factors. The exogenous rhythms 
are the more labile and can be altered in phase or amplitude by manipulating variables extraneous to 
the individual. The main environmental factors which provide time cues for the body's clocks are light, 
temperature, physical and social activity. Rhythms that are endogenous are more resistant to changes 
in the environment.  

Significance 

Generally, circadian rhythms affect performance and the coach must take this into account. 
Therefore, the findings of this study will be of significance in the following way. The findings of the 
study will add to the existing knowledge with regard to the circadian variation on the selected bio-
motor components, physiological variables among athletes. The results of the study may provide 
guideline, which will help the physical educators and coaches in preparing the training schedules for 
their athletes. The purpose of the study was to determine the variations in selected physical and 
physiological variables among athletes resulting from circadian rhythm.  

 
Methodology 

To achieve the purpose of the study fifteen intercollegiate male athletes were selected as 
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subjects from affiliated colleges of Manonmaniam Sundaranar University who had participated in the 
intercollegiate athletic meet and their age ranged from 20 to 25 years. Intercollegiate athletes were 
selected as one of the independent variables and four different times of the day such as 06:00, 10:00, 
14:00 and 18:00 hours were selected as another independent variable. Speed, flexibility, resting heart 
rate and skin temperature were selected as dependent variables and were measured by 50 m run, sit 
and reach test, by using bio monitor and temperature of bio monitor respectively.  

Analysis of Data 
The experimental design for the study was the single group repeated measure design. If he obtained F 

ratio for different times of the day were significant, the Scheffe's test was used as post hoc test to find out the 
paired mean differences. All the hypotheses were tested for significance at .05 level of confidence. The data 
were analysed and is presented in the following tables: 

The mean and standard deviation of the dependent variables of intercollegiate athletes at four different 
times of the day is presented in Table I. 

TABLE I 

MEAN AND SD OF THE DEPENDENT VARIABLES ON  

ATHLETES AT DIFFERENT TIMES OF THE DAY 
Dependent 
Variables Mean  ±  Standard Deviation 

 06:00 10:00 14:00 18:00 
Speed 6.96±0.16 6.94±0.11 7.06±0.10 6.84±0.11 

Flexibility 45.8±4.12 44.8±4.61 43.2±4.88 46.8±4.31 

Resting 
Heart Rate 67.7±1.33 68.0±1.90 69.2±2.17 68.3±1.75 

Skin 
Temperature 96.9±.6 97.6±0.63 98.0±0.87 98.7±1.06 

         The data of the dependent variables have been analyzed by one way ANOVA with repeated measures 

and the obtained results are presented in Table II. 

TABLE II: RESULTS OF ONE WAY ANOVA WITH REPEATED MEASURE 

Dependent 
Variables 

Source  SS Df MS F P 

Speed 
Treatment (between 
groups) 

0.3685 3 0.1228 
16.16* < .0001 

Error  0.319 42 0.0076 

Flexibility 
Treatment (between 
groups) 

107.4 3 35.8 
4.17* < .011 

Error 360.6 42 8.5857 
Resting Heart Rate Treatment (between 17.7333 3 5.9111 4.02* < .013 
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groups) 
Error 61.7667 42 1.4706 

Skin Temperature 
Treatment (between 
groups) 

25.804 3 8.6013 
43.91* < .0001 

Error 8.226 42 0.1959 
* Significant at .05 level of confidence. 

From the table II, the obtained F-ratio for speed, flexibility, resting heart rate and skin temperature are 

16.16, 4.17, 4.02 and 43.91respectively which are higher than the table value of 2.83 with df 3 and 42 required 

for significance at .05 level of confidence. The results of the study show that there is a significant difference 

exists at different times of the day and to determine which of the paired means of the dependent variables had 

significant difference, the scheffe’s test was applied as post hoc test and the results are presented in Table III. 

TABLE III 

SCHEFFE'S TEST FOR DIFFERENCE BETWEEN THE PAIRED MEANS 

OF DEPENDENT VARIABLES ON ATHLETES IN FOURDIFFERENT  
TIMES OF THE DAY 

 Speed Flexibility 
06:00 6.96 6.96 6.96    45.8 45.8 45.8    

10:00 6.94   6.94 6.94  44.8   44.8 44.8  

14:00  7.06  7.06  7.06  43.2  43.2  43.2 

18:00   6.84  6.84 6.84   46.8  46.8 46.8 

Mean 
Difference 0.03 0.10* 0.12* 0.13* 0.09* 0.22* 1.07 2.67* 0.93 1.60 2.00 3.60* 

 Resting Heart Rate Skin Temperature 

06:00 67.7 67.7 67.7    96.9 96.9 96.9    

10:00 68.0   68.0 68.0  97.6   97.6 97.6  

14:00  69.2  69.2  69.2  98.0  98.0  98.0 

18:00   68.3  68.3 68.3   98.7  98.7 98.7 

Mean 
Difference 0.33 1.47* 0.60 1.13* 0.27 0.87 0.69* 1.11* 1.81* 0.42* 1.12* 0.70* 

* Significant at .05 level. CI for speed, flexibility, resting heart rate and skin temperature were 0.08, 

2.57, 1.05 and 0.38 respectively. 

Table III shows that the paired mean difference on speed were found to be significant in all paired means 

except between 06:00 and 10:00 hours of the day. The results of the study also show that the speed at 18:00 

hours was better than 06:00, 10:00 and 14:00 hours of the day. 

Table III shows that the paired mean difference on flexibility were found to be significant in 06:00 and 
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14:00 hours and 14:00 and 18:00 hours of the day. However, insignificant variations in flexibility  was noted in 

the paired means between 06:00 and 10:00 hrs, 06:00 and 18:00 hrs, 10:00 and 14:00 hrs and 10:00 and 18:00 

hrs of the day. The results of the study also show that the flexibility at 18:00 hours was better than 06:00, 10:00 

and 14:00 hours of the day. 

Table III shows that the paired mean difference on resting heart rate were found to be significant in 06:00 

and 14:00 hours and 10:00 and 14:00 hours of the day. However, insignificant variations in resting heart rate 

was noted in the paired means between 06:00 and 10:00 hrs, 06:00 and 18:00 hrs, 10:00 and 18:00 hrs and 

14:00 and 18:00 hrs of the day. The results of the study also show that the resting heart rate at 06:00 hours was 

better than 10:00, 14:00 and 18:00 hours of the day. 

Table III also shows that the paired mean difference on skin temperature were found to be significant in 

six paired means out of the compared six paired means. The results of the study also show that the skin 

temperature at 18:00 hours was better than 06:00, 10:00 and 14:00 hours of the day. 

Conclusions 
The following conclusions were drawn from the results of the study. There was a significant difference 

in speed, flexibility, resting heart rate and skin temperature among intercollegiate athletes at different times of 

the day. The results of the study show that the speed at 18:00 hours was better than 06:00, 10:00 and 14:00 

hours of the day, flexibility at 18:00 hours was better than 06:00, 10:00 and 14:00 hours of the day, resting heart 

rate at 06:00 hours was better than 10:00, 14:00 and 18:00 hours of the day and skin temperature at 18:00 hours 

was better than 06:00, 10:00 and 14:00 hours of the day. It is also concluded that there was a significant 

difference in speed, flexibility, resting heart rate and skin temperature of athletes at different times of the day.  
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