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CHAPTER-I

INTRODUCTION

1.1 GENERAL INTRODUCTION

Circadian rhythm may be defined as a natural, biological process to regulate the sleep-
wake cycle and normally repeats in 24 hours (Reilly, 1990). According to the
etymology of the term "circadian", it comes from the Latin word ‘circa’, meaning
"around" and ‘diem’, meaning "day''(Hower et al. 2018). The physical, mental and
behavioral structures are affected by the circadian rhythm which is primarily
regulated by the diurnal effect (day-night) of the earth (Winter et al. 2007). However
circadian rhythms are endogenous (“built-in", self-sustained) by nature and adjusted
(entrained) to the environment by external signals called Zeitgebers (sunlight).
Although many other internal and external factors such as chronic physical exercise,
fatigue, sleep quality, anxiety, attitude, lifestyle, etc. broadly alter the dimension of
circadian rhythm (Touitou and Haus, 1992). The circadian rhythm or sleep-wake
cycle is largely controlled by the Suprachiasmatic nucleus (SCN) situated at the
hypothalamus gland of the brain. In a simplified way, the hypothalamus collects
signal via the optic nerve from the eyes and respond to signals accordingly through
SCN. The light stimuli trigger SCN (releases cortisol and melatonin) and darkness
innervates SCN as well as other parts of the central nervous system (CNS) to regulate
neural and hormonal activity, heart rate, blood pressure, core body temperatures, and
other internal mechanisms of the human body. From this point of view, circadian
rhythm acted differently on physical, physiological as well as psychological variables
throughout the day (Mizuno, 2014). So it is important to understand the best matched
time plot to execute effective physical, physiological, and psychological variables
throughout the day. Numerous scientific studies have been conducted to explore the
effect of circadian rhythm throughout the time of day on different motor fitness
components, physiological variables, and psychological variables (Morgan et al.
2015).

Circadian rhythm in some time is termed as a biological clock because of the
inherent self-sustained mechanism which controls cyclic patterns of interval timing of

a living being. This mechanism deals with the basic local temporal information of



external environments, such as the time of day, season, etc, and alters the internal
biological phenomenon accordingly. These internal physiological or behavioral
changes will be acclimatizing over time, may vary in intensity. If someone changes
his/her local time zone (traveling from India to America) that largely affects on daily
life schedule. Although he/she will familiarize him/herself with a new time zone and
create a new biological rhythm to sustain. From this point of view, performance in
sports or any other field may be affected by circadian rhythm. Sports-specific
movements, training, and competition-oriented practice, behavior in terms of
performance may decline drastically if there is a large difference in time zone
between training and competition venue. Due to change in biological rhythm by
default physical, physiological as well as psychological difference has been observed

which taxes sports performance.
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Figure 1: Effects of the circadian cycle on humans according to the specific time
of the day.

Importance of Study of Human Circadian Rhythm

The circadian rhythm of human beings is an important parameter to understand
current biological, physiological and psychological status which broadly affects
physical fitness. The physiology of the circadian rhythm is yet to explore because
little is known about the importance of circadian rhythm in terms of the physical and
mental health of an individual. Recent studies in human circadian rhythm exposed
(Beachey et. al., 2012) disorder in the human biological clock or circadian rhythm
may be the cause of mental illness. However, according to the discovery of circadian
rhythm a few physiological systems are influenced by circadian neural signals. The
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neurobiology of mammal's circadian rhythm was extensively studied and analyzed to
provide extremely important dimensions in treatment, diagnosis as well as exploring

numerous mental and physical disorders in humans.

In the field of physical education, knowledge about circadian rhythm is also
very limited. It is well known that the motor performance of human beings is mostly
depending on the functioning efficiency of neuro-physiological coordination and
psychological readiness. Numerous studies explore the relationship between circadian
rhythm and several physiological parameters and established most of the
physiological parameters (heart rate, blood pressure, body temperature, etc.) affected
by specific time intervals of circadian rhythms. From this point of view, motor
performance may also be pretentious by circadian rhythm. Health and skill-related
fitness play a major role to execute motor performance, but which components play a
leading role are yet to discover. So, extensive studies on circadian rhythm will help to
know the effect of circadian rhythm on physical fitness remains at peak only at a
particular time or hour of the day. It is also important to reveal how seasonal changes
acted on circadian rhythm in relation to physical fitness. Is it remains unchanged
throughout the year or there is some variation. The purpose of the study was to enrich
the field of physical education with the knowledge of circadian rhythm that might be
helpful in planning and programming training and competition for a higher level of

motor performance.

The most common disturbance of circadian rhythm was encountered by
athletes in world championships or Olympics due to sudden shifts of time zone.
According to world literature and observation of(Berge et al. 2001) minimum three-
hour time zone difference is required to get a substantial change in circadian rhythm.
Alterations of circadian rhythm due to change in time zone was taxes on psycho-
physiological parameters adversely which affects athletic performance in inter-
continental championships. The findings of Winget et al. (1992) also supported this
observation. Winge et al. (1992) works on 28 international shooters and reported
sudden (12-hour) phase shifts (England to New Zealand) significantly lower the
shooting performances. Although due to long journeys (jet lag) athletes become
fatigued and tired which may also be the cause of significant changes in performance.
Although some study explores new circadian rhythm may be adapted within a few

days and was most rapid for an individual who normally worked in shifts.
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The association between circadian rhythmicity and sports performance has
been widely studied (Reilly, 1990; Atkinson and Reilly, 1996; Atkinson and
Speirs, 1998; Atkinson et al, 2005; Waterhouse et al. 2005) and several
contributing factors identified. These factors can be endogenous or exogenous, which
includes physiological changes such as core body temperature; heart rate, blood
pressure, etc. and sleep deprivation, daily training time, local weather, etc. (Atkinson
and Reilly, 1996; Waterhouse et al., 2005; Atkinson et al., 2005). Sports
performance may also fluctuate due to many other factors which may mislead to

identifying exogenous and endogenous factors occurring at the same time of day.

Many physiological parameters contribute to circadian rhythmicity in physical
performance (Atkinson et al., 2005). These can be internal (physiological) or external
(environmental) changes that occur throughout the day. Reilly and Waterhouse
(2009) identified three major determinants of circadian rhythms such as external
influence, physiological variables, and lifestyle. External influences such as ambient
temperature, physical and psychological arousal have been affected by the local
environment which is usually uncontrollable. The second determining factor is
physiological variables such as heart rate, blood pressure, sleep awake cycle, core
body temperature, etc. last but not least, the lifestyle of an individual largely

influences circadian rhythm which affects on timing preference of activity.

Some studies found a correlation between circadian variation and some
variables of sports performance. The study suggested that morning time generally
lows and evening time peaks the sports performance which also established in many
laboratory and field tests (Atkinson et al., 2005; Reilly and Waterhouse, 2009:
Waterhouse, 2010: Atkinson et al. 2014). Core body temperature has been used as a
primary indicator of circadian rhythmicity in physiological variables which affect
sports performance. Exercise physiologist Starkie et al. (2005) stated that core body
temperature may increase due to carbohydrate utilization over fat as a fuel source to
maintain energy supply to the muscle, possibly facilitating actin-myosin cross-bridge
mechanics within the musculoskeletal unit (Teo et al. 2011). Early evening is
considered as peck performance time of the day because of the natural cohesion of
circadian rhythm. Peak core body temperature has been observed in the human body
just before evening (Reilly and Garrett, 1998; Atkinson et al. 2005). A strong
correlation has been established between core body temperature and sports
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performance. It has been proposed that a higher core body temperature represents
physiological arousal that enhances human performance. Although this observation
did not truly represent the dimension of every sporting event. Another sports
physiologist Atkinson (2002) defines performance in the context of sporting action. It
is well-known success in the field of sports in terms of performance mostly depends
on several internal and external factors such as physical fitness, mental state, neuro-

muscular coordination, motor skills, gross motor performance, cognitive function, etc.

The noninvasive existence evidence of circadian rhythm in sports performance
may be examined by observed athletes' quantitative performance at different times of
the day. The observation can give a clear pictorial view of athletes' performance at
different times of the day (morning, noon, afternoon, night, etc.) and according to
specific results suitable time frame for certain sports can be sketched (Drust et al.
2005). The effect of circadian rhythmicity on sports performance was investigated
directly in a laboratory setting and found strong evidence of association with
performance. However, scheduling sporting events in the evening were not right for
every sport that may create a false circadian record. According to the specific
orientation of certain games or events suitable scheduled should be prepared. The
knowledge about circadian rhythm is important for coaches, physical trainers as well
as athletes that may help them to understand how the times of day affect various and
inter-related components of sports performance (Atkinson et al. 2005: Waterhouse
et al., 2005). An extensive detailed review by Drust et al. (2005) concludes that most
world records in athletics have been set in the evening which suggests a connection
between the times of the day, core body temperature, and sports performance. Heart
rate has also been shown to fluctuate during the day with a range of 5 to 15% and a
peak around 15:00 hours (Reilly, 1990). Atkinson et al. (2005), demonstrated better
afternoon performance than the morning. Pereira et al. (2011) works on maximum
isometric voluntary knee extensions during different sessions of the day and found
evening session is better than the morning session. In addition, findings of Kline et al.
(2007) suggest better performance has been observed in 100 m and 400 m swimming

in the afternoon session than morning.
Heart Rate:

It is well established that resting heart rate is a noninvasive biomarker to understand

the overall physical status of an athlete. According to the findings of Kleitman and
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Kleitman (1953), resting heart rate shows a substantial circadian variation. The
findings are also supported by Lewis and Lobban (1957). They stated the resting
pulse rate of an individual is also determined by circadian rhythm. The study explores
circadian rhythmicity acted on resting pulse rate and showed its lowest level between
4:00 a.m. to 6:00 a.m. then rising rapidly until noon, increasing slightly until 5:00
p.m. to 6:00 p.m., and finally decreasing gradually until again reaching its lowest
level. Some studies explore the effect of circadian rhythm during exercise and found
substantial circadian variation in heart rate both at rest and during submaximal
exercise (Voigt et al, 1967; Klein et al, 1968 and Crockford and Davies, 1969).
The circadian cycles are also affecting the oral temperature and the magnitude of oral
temperature and resting heart rate were parallel to each other (Sen and Kar, 1979).
Another exercise physiologist Reilly et al, (1984) observed peak resting heart rate in
the afternoon. The study also explores the effect of exercise on the biological clock

and found that the normal rhythm became weakened at maximum heart rate.
Blood Pressure:

Blood pressure is an indirect biological indicator that may be affected by circadian
rhythm. Many research works were done to find the relationship between circadian
rhythm and blood pressure and reported that blood pressure also exhibits circadian
rhythm. Due to circadian rhythmicity blood pressure was also varied throughout the
day. Blood flow and oxygen consumption also showed circadian variation (Cohen,
1980; Reilly et al, 1984). Although, according to the findings of Cabri et al, (1988)
no significant effect of circadian rhythm has been observed in pre-exercise blood
pressure. They also stated that there was no change in systolic blood pressure after
exercise but observed the effect of circadian rhythm only in post-exercise diastolic

blood pressure.

Kobrick and Johnson (1991) suggested environmental changes largely
influence psychological functioning before affecting physiological factors.
Sometimes, athletes have to perform under extreme environmental conditions at a
specific time of day (Lane et al., 2005). From this point of view, environmental
changes adversely affect the psychological stress of an athlete that can lead to poor
performance. A few pieces of literature investigate the effect of circadian rhythmicity
and environment (hot and cold) on athletic performance. High-level training at

specified times of the day and within specific environmental conditions is required to
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improve sports performances. A combination of extreme environments situation with
scheduled specific exercise protocol may alter the functions of white blood cells

compared to either stressor (McFarlin and Mitchell, 2003).
ATHLETIC PERFORMANCE AND CIRCADIAN RHYTHM:

There is general agreement that athletic performance improves over the course of the
day. One major factor in this variation is the level of arousal of the competitions. The
soccer players during the match found that movement on the field reached a minimum
at about 05.00 hours, with a peak at 17.00 hours (Reilly and Walsh, 1981).
According to Reilly and Brooks, (1982) the metabolic responses to exercise under
steady-state conditions varied with the time of day. The maximal efficiency has been
noted in the late afternoon (Ferrario et al, 1982). According to Hill and Zauner,
(1984) the adaptation to exercise training might be specific to the time of the day of
training. They found after regular weight training at a particular time of day, human
subjects were stronger at that time of day than at another. Athletic competitions start
in the morning and continue during the evening. Circadian rhythm affects many
physical and physiological features during the day; and therefore, may affect the
physical and physiological characteristics of sprinter and jumper athletes both in
competition and in training sessions. Although there are studies carried out on
circadian rhythm in different branches of sport in the literature ( Kline et al., 2007;
Ozdamar, 2009; Reilly et al.,2007), no study has been found examining the effect of

circadian rhythm particularly in sprinter and jumper athletes.

In international sports, the athlete encounters disturbance of biorhythm
because of the shift of time zone during translatitudinal air travel. Problems become
substantial if a time change of more than three hours is attempted. Disturbance of
biorhythm can produce a lack of coordination and muscle weakness. The athlete
needs a recovery period. This aspect also requires a clear understanding of circadian
rhythm in physiological parameters and motor fitness performance to be tackled in a
better way.

The present study has been designed to investigate the changes in motor
fitness and physiological parameter that have been closely linked to the circadian
rhythm. The supple change of motor fitness and physiological parameters maybe not

be evident in the university student-athlete and sometimes evoked these changes of
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physiological and motor fitness parameters indicate the alteration of the circadian
variation. From the above discussion, it appears that there are several investigations
have been made regarding the circadian variation of physiological and motor fitness
performance on humans. But less importance has been given to the changes of motor
fitness and physiological parameter of the university student-athlete in different time

intervals of the day as well as seasonal variation.
1.2 STATEMENT OF THE PROBLEM

The purpose of the study was to investigate the effect of circadian rhythm on selected
motor fitness and physiological parameters of the sprinter and jumper. Accordingly,
the problem was stated as, “EFFECT OF CIRCADIAN RHYTHM ON
SELECTED MOTOR FITNESS AND PHYSIOLOGICAL PARAMETERS IN
TRACK AND FIELD ATHLETES.”

1.3 PURPOSE OF THE STUDY

The purpose of the study were as follows

(i) To observe the effect of circadian rhythm on selected physiological and
motor fitness parameters.

(i) To find out the relationship between both physiological and motor fitness
parameters at different times of the day.

(iii) To find out the zone peak performance i.e. peak value of circadian rhythm of
both physiological and motor fitness parameters.

(iv) To observe seasonal influence such as summer and winter season on different
physiological and motor fitness performance.

(v) To find out the appropriate time of competition for better performance of

athletes.
1.4 DELIMITATIONS OF THE STUDY

To conduct the present study successfully the researcher had delimited the study in

the following aspects

i)  The age of the subject was delimited to 22-25year
i) The study was confined to AAHPER Youth Physical fitness tests such as 50-

yard speed, sit up, pull up, standing broad jump, shuttle run, 600 yard run.
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iii) The study was confined to resting pulse rate, body temperature, blood
pressure (BP) only at physiological parameters.

iv) The study was delimited to only three-time of a day such as 8.00 am, 12.00
pm, and 4.00 pm.

v) The study was confined to environmental temperature and humidity.

vi) The study was confined to the summer and winter seasons only
1.5 LIMITATIONOF THE STUDY

The present study was carried out with limiting conditions such as:

i) The study would be better in its way if the scholar could also assess certain
factors like lifestyle and socio-economic status among the population. But
unfortunately, it was not done.

ii) It should be better if the motivational level would be measured. However, the
participants were motivated verbally.

iii) The researcher was unable to control other variables such as the willingness of

the participants which might serve as the limitation of the study.
1.6 HYPOTHESIS

The hypothesis for the present study were

i) Hi: There may be a positive relationship between both physiological and
motor fitness parameters at different times of the day.

i) Hi: There may be a significant difference among the different time periods of
the day on the selected motor fitness and physiological parameters of the
athletes.

iii) Ho: There may be no effect of seasonal circadian variation in selected motor

fitness and physiological parameters among the athletes
1.7 SIGNIFICANCE OF THE STUDY

Every research must have some beneficial effects for expansion of knowledge and for
the service of mankind, it was believed that the result of the present investigation
would help physical education in its academic expansion and professional

development in the following ways

i) The effect of circadian rhythm in motor fitness would be known and

accordingly the games would be planned.
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i) The findings of the study might be beneficial to schedule the training and
competition as per different climates, timing, and seasons of the year. To
achieve the greater performance of the athletes

iii) The finding of the study will add to the quantum of knowledge in the area of
sports literature.

iv) The study may suggest the effects of different times of the day on the levels of
selected physiological parameters in resting condition.

1.8 DEFINITION OF TERM

Rhythm:

Rhythms are regular changes that satisfy two basic conditions. First, they
should be extrinsic in origin usually associated with terrestrial periodicity, and
secondly, they should persist for some time when fully established. In the present

study, Rhythms were considered to be the regular changes within 24-hours of a day.
Circadian Rhythm:

Etymologically the word 'circadian' has been derived from Latin root-circa'
and 'diem' meaning 'about a day. So, circadian rhythms are considered to be rhythmic
changes of the biological functioning rate within 24 hours a day. Expressing the same
opinion Astrand and Rodahl have mentioned that in human beings, a variety of
physiological functions, such as heart rate, oxygen uptake, rectal temperature, and
urinary excretion of potassium, show distinct rhythmic changes in 24 hours, with the
values falling to their lowest during the night and rising during the day, reaching their
peak in the afternoon. The circadian rhythms are thought to be regulated by several
separately-operated biological clocks. It occurs in most individuals, although there are

a few exceptions.
Motor fitness:

Motor fitness is the ability to perform some motor tasks whereas physical
working capacity indicates the physiological efficiency based on organic fitness.
Motor fitness has again several components such as strength, speed, endurance,
flexibility, balance, coordination is measured by a test battery composed of several
tests. There are standardized test batteries for the measurement of motor fitness. Some
of them are AAHPER Youth Fitness Test Battery, Indiana Motor Fitness Index.
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CHAPTER-II

REVIEW OF RELATED LITERATURE

The concept of circadian rhythm and its effects on sports training and performance
was studied by several researchers, sports physiologists as well as sports scientists.
The diurnal variation of circadian rhythm taxes on sports performance in terms of
motor fitness as well as the physiological and psychological orientation of an athlete.
Sincere efforts have also been made by the researcher to explore various dimensions
of circadian rhythm in the sports arena. Nowadays, technological advancement and
scientific orientation directly involve exploring sports performance and a tremendous
comparative atmosphere has been observed in the field of sports. Now sports are not
only limited to amateur settings, it is a profession as well as bread and butter. A large
number of sports physiologists, sports scientists, and sports performance analyzers try
to identify the specific internal and external orientation of optimum performance.
However, it is well known that different types of sports demand different types of
physical, physiological as well as psychological characteristics. Generally, physical
training or activity indirectly alters physiological and psychological dimensions of
human beings, and family culture, food habits, lifestyle, local climate, and genetic
factors play a leading role to build the physical structure. From this point of view, it is
clear that specific physical orientation is required to execute any task effectively, that
may be fieldwork or daily life activity. Now researchers, coaches, physical trainers as
well as sports physiologists try to explore specific times of the day for specific
physical training or activity according to their psycho-physiological condition.
However, the motor performance of an individual depends on the functioning
efficiency of neuro-physiological coordination and psychological readiness and
diurnal effects of circadian rhythm taxes on neuro-physiological coordination and
psychological readiness. Several studies discover the relationship between circadian
rhythm and various physiological factors and conclude most of the physiological
parameters (heart rate, blood pressure, body temperature, etc.) are affected by specific

time intervals of the day.

According to related review literature, Cohen and Muchl (1977) were the

first to investigate circadian variation in human physiology. They conducted a study



to analyze the human circadian rhythms in resting and exercise pulse rates and founds
lowest resting pulse rates for all subjects occurred between early morning to morning
session (04:00 am - 08:00 am) and the highest resting pulse rates occurred between
evening and night session (6:00 pm to 12:00 am). Furthermore, they concluded that
exercise pulse rates also followed this same general pattern, and tended to amplify the
circadian rhythmicity. The experiment of Cohen and Muchl was modified and carried
forward by Reilly, Robinson & Minors (1984). They try to analyze and explore the
effects of circulatory responses to exercise at different times of the day. To fulfill their
outcomes heart rate was examined at rest, before, during, and post-exercise, and a
significant circadian rhythm has been observed in pre-exercise laying and sitting heart
rate. In the afternoon session, they observed peak heart rate values and that finding
was similar to the findings of Cohen and Muchl. They also concluded that the rhythm
of heart rate persisted during submaximal exercise but at the maximal state, the
amplitude of the rhythm was decreased, and in this consequence the rate of perceived
exertion increases. Post-exercise heart rate recovery pattern also followed a specific
pattern which also denotes a significant association between submaximal and
maximal exercise. Therefore, the circadian rhythm in heart rate responses to exercise
should be considered when a heart rate variable is used as a criterion in fitness testing
or as an index of physiological strain. After two years Reilly and Brooks conducted a
study to explore the effects of exercise at different times on body temperature
measures. The study exhibits significant time of day differences in mean skin and
body temperatures at all exercise intensities as well as in the recovery period. All the
measures peaked in the afternoon session and rose in agreement with exercise
intensity. However, not only the effects of submaximal exercise on circadian rhythm
was explored but also in the year 1997 pioneer physiologist Deschenes et al. studied
biorhythmic influences on the functional capacity of human muscle and physiological
responses to resistance exercise. The study revealed significant fluctuation in core
body temperature during pre and post-exercise throughout different times of the day.
However, post-exercise blood pressure and plasma levels of testosterone also
displayed significant variation in bio rhythmicity. Although plasma concentrations
were found higher at morning trials, testosterone to cortisol ratios was highest at night
sessions. From this observation, it is clearly understood that maximal muscle
performance may vary within the segment of the day but that variation is typically
specific to the speed of movement.
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In an observational clinical trial study, Millar-Craig (1978) and his team
monitored continuous intra-arterial blood pressure for 24 hours from the 25 patients
with hypertension to realize the diurnal effect on blood pressure and found the lowest
blood pressure at early morning and slowly increased till mid-morning. The peak
means arterial blood pressure has been observed at mid-morning and then fell
progressively throughout the remainder of the day. A similar study was conducted by
Kanabrocki et al. (2008) on long-term circadian influence on blood pressure, serum,
and urine creatinine and recognized significant circadian variations in systolic and
diastolic blood pressure serum and urine creatinine. The finding of Vaidya et al.
(2012) also supported their experiment and concluded that circadian rhythm
longitudinally acted on blood pressure. However, the finding of Brain and Doyals F.
(1987) explores the effect of exercise intensity on the recovery heart rate and blood
pressure for cross country athletes. No significant difference has been found in
systolic and diastolic blood pressure measurements in different sessions of the day but
in the case of resting heart rate, it was found that the afternoon and evening

measurements were greater than morning measurement.

The first decade of the twenty-first century was a revolutionary period of
sports and exercise sciences. Commercial and professional organizations came
forward to explore the hidden quality of an individual. They investigate and try to
explore key factors behind success scientifically. Although this was not limited only
to the sports arena, lifestyle or daily life activity-related deformities were also
investigated and successfully cured through scientific physical exercise. Professor
Jones and his fellows (2008) conducted a study to explore the effects of circadian
variation on blood pressure response to a controlled bout of exercise. Mean arterial
blood pressure, heart rate, and total peripheral resistance were measured before and
after exercise at different sessions of the day. They observed the highest blood
pressure in the morning session which was merely the same as the findings of Millar-
Craig (1978) and the afternoon session displayed significantly greater responses in
heart rate and total peripheral resistance compared to the morning session. Another
physiologist Souissi et al. (2012) examined the time-of-day effects on
electromyography (EMG) parameters changes during a 30 sec Wingate test on 22
boys and founds specific muscle (vastuslateralis, rectus femoris, and vastusmedialis)

power, strength, and neuromuscular efficiency of the volunteers significantly fluctuate
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with time-of-day. The study concludes muscle power and fatigue during the 30 sec
Wingate test increased significantly from morning to evening. However, different
time frames of the day (morning, noon, afternoon, night) also alter the productivity of
skill-oriented fitness components. In an observational study Mahaboobjan (2010)
examine the effects of diurnal variations on selected physical and physiological
parameters such as speed, explosive power, resting heart rate, and breath-holding time
among college students and concludes explosive power, resting heart rate were

significantly deferred with reference to change of temperature in a day.

Diurnal effects of the circadian rhythm also tax on sports performance.
Rajagopal (2010) conducted a study to explore the effect of circadian rhythm on
volleyball performance. Selected performance-related parameters such as flexibility,
anaerobic power, aerobic power along with some physiological and psychological
determine (body temperature, resting heart rate, blood sugar, blood urea, diastolic
blood pressure, systolic blood pressure, and mood disturbance were measured from
thirty 19-22 years volleyball players. The research reveals significant differences in
flexibility, anaerobic power, aerobic power, body temperature, systolic blood
pressure, and mood disturbance at different times of the day.Numerous studies were
conducted to discover invasive effects of circadian rhythm on sports performance and
they observed many performance-related indicators directly related to diurnal
variation (Atkinson et al., 2005; Reilly and Waterhouse, 2009; Waterhouse, 2010;
Teo et al., 2011; Atkinson et al. 2014). According to scientific literature survey,
early evening (3:00 pm — 6:00 pm) is considered as prime performance time of the
day, in consequence, core body temperature has also been observed optimum in the
human body at that time (Reilly and Garrett, 1998; Starkie et al., 2005; Atkinson
et al., 2005). Ideal core body temperature signifies physiological arousal which
generally improves human performance. In the year 2005, Racinaiset. al. introduced a
study design to evaluate fluctuation of maximal sprint power and repeated sprint
ability with a different training time of the day. The study concludes that blood lactate
concentration and heart rate were higher in the evening than morning in repeated
sprint ability which indicates afternoon session training useful for improving blood
lactate tolerance. The peak power developed during the first sprint was higher in the
evening than morning, but this difference was not apparent in subsequent sprints. The

study suggests that the beneficial effect of time of day may be limited to a single
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expression of muscular power and fails to advantage performance during repeated
sprints. A similar study was also investigated byGiacommicet. al., (2006)
investigated the diurnal effect on repeated all-out cycle performance and short-term
recovery. Short-term recovery patterns were investigated after ten 6-seconds maximal
sprints inter-spaced by 30 seconds rest in the different times (morning, afternoon) of
separate days. During the experiment, peak power output, total mechanical work,
peak pedaling rate, and peak efficient torque were recorded. To evaluate
neuromuscular fatigue and short-term recovery patterns from all-out intermittent
effort maximal voluntary contraction of knee extensors muscles were also measured
before and immediately after the cycle bouts. The activity of the vastuslateralis
muscle was also tracked by electromyography. The study revealed different time of
day was not significant for any biomechanical indices of neuromuscular performance.
However, the results suggested that short-term recovery patterns of neuromuscular
function are faster in the morning session compared to the afternoon sessions. Reilly
et. al. (2007) conducted a study to analyze the diurnal variation in mental and
physical performance and simulated football-specific skills. Strength, reaction times,
flexibility, juggling and dribbling, and wall-volley tests were directed on different
days at morning, noon, afternoon, and night in a counterbalanced manner.Significant
diurnal variations were found for reaction time, flexibility. Juggling performance
showed significant diurnal variation and was highest in the afternoon session, whereas
performance on the wall-volley test tended to peak at night session and dribbling
showed no time-of-day effect. The study concluded that football playing performance
may be affected by circadian rhythm and afternoon to night session is most
appropriate for optimum performance.Body temperature also peaked at a similar time,
but positive mood states seemed to peak slightly earlier.Another group of sports
physiologists Martin et al (2001) studied physiological responses to incremental
running at different times of the day. Several noninvasive physiological variables such
as core body temperature, heart rate, minute ventilation, oxygen uptake, respiratory
exchange ratio, and capillary blood lactate were measured at rest, after a warm-up,
and at 10, 20, and 30 minutes during the run. A significant diurnal variation was
observed in core body temperature and respiratory exchange ratio. Diurnal variation
continued for body temperature throughout the warm-up and during exercise.
However, morning trials significantly elevated the rate of perceived exertion
compared to afternoon running trials. These findings suggested core body temperature
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is broadly affected by diurnal variation. Whereas other physiological responses during

running at lactate threshold levels were rarely affected by circadian variation.

According to the review, it is clear that circadian rhythm is directly related to
sports performance. Physiological responses in terms of sports performance to
exercise are associated with variation time of day. In general, sports performance was
found to be better in the afternoon session or early evening. Numerous researches
were conducted to explore the physiological association of circadian rhythm with
different times of the day effect and observed a significant connection with resting
heart rate, core body temperature, blood pressure, oxygen uptake, and ventilation, as
well as cortisol, adrenaline, and noradrenaline selection. The effects of aerobic
training at different times of the day on the adaptive response have been studied by
Torii et al. (1992). They designed a four-week moderate-intensity training protocol
using a cycle ergometer to examine training effects at different times of the day and
found statistically significant incensement in VO2max and blood lactate concentration
in the afternoon session. Reilly & Brooks observed and concluded the afternoon
session submaximal exercise touches the highest point of core body temperature.
Another group of sports physiologists Hill et al. (1989) planned a six-week interval
training program on a cycle ergometer and as a result, the mixed adaptive response
has been observed. It is well known that cardiovascular endurance is an important
marker that understands overall fitness status and maximal aerobic power (V02max),
the kinetics of aerobic response are also affected by variation of time within a day.
According to experimental evidence of Borden et al. (1992), maximal aerobic power
has been observed higher in the afternoon than in the morning session. In the year of
1992, physiologist Tori and his associates designed four weeks of experimental
aerobic training scheduled to examine the time of day variation effect on aerobically
trained sedentary male volunteers. Resting heart rate, VO max, and blood lactate
concentrations were measured before and after a 4-week training program and no
significant differences have been observed in resting heart rate. Although, a
statistically significant difference has been observed in recovery heart rate, blood
lactate concentration, and predicted VO, max for the afternoon exercise group
compared to the morning or the evening training groups. In the year 1987, a maximal
graded arm ergometer test was directed by Cable and Reilly to investigate the time-

day effect on maximal arm exercise. Resting measures of heart rate, core body
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temperature, and minute ventilation were found significantly higher in the afternoon
session compared to other sessions. However, no significant time of day effect was
noted for the rate of perceived exertion at the light and moderate-intensity exercise.
The authors concluded that the muscular efficiency of arm exercise is independent of
time of day relative to a constant respiratory exchange ratio and a strong association
has been observed between peak body temperature and time of exhaustion could be an
important factor in optimal performance of maximal arm ergometry. Aerobic exercise,
as well as anaerobic exercise, are also affected by diurnal variation of the circadian
rhythm. The effect of maximal anaerobic exercise at different times of the day was
investigated by Bernard et al. (1997) using a force-velocity platform and multi-jump
test. The study denotes rectal body temperature increased significantly from morning
to evening session but ground contact time did not vary throughout the day. However,
no significant variations were observed between afternoon and evening sessions for
cycling, jumping, and running tests. The study proposed a time-of-day effect in the

maximal anaerobic power of cycle and multi-jump tests.

Hill and Smith (1991) and also compared anaerobic capacity at different
times of the day using the Wingate test and found that better response in the afternoon
than morning. The finding was also supported by Melhirn (1993) but Redly and
Down (1992) did not observe a significant difference in time of day variation effect
on anaerobic capacity. In review research, Vitale et al. (2019) expressed that chronic
physical activity at different times of the day levies differently on heart rate
variability. Based on scientific experimental literature, the study concluded that
evening session physical activity has a higher perturbation with the autonomic
nervous system (ANS), which slows parasympathetic activation, and higher heart rate
values have been observed than the morning session. From this point of view, it is
clear that we have to be aware of the time-of-day effect when trying to construct an
effective training schedule because de-synchronization of specific activity,
interruption in normal routine, sleep patterns may be obstructed sports performances,
and diurnal variation of circadian rhythms of various biological variables allied to

exercise.

Not only physiological associations of circadian rhythm were studied but also
psychological effects of physical activity at different times of the day were studied.

In the year of 1982 two psychologists, Faria and Drummond reported the rate of

Review of Related Literature 17



perceived exertion (REP) during treadmill exercise at different times of the day. They
observed perceived exertion was higher in the morning than evening. Another
psychologist Reilly and Baxter (1983) investigates, “Influence of time of day on
reactions to cycling at a fixed intensity” and no diurnal variation of circadian rhythm
has been accounted for the perceived exertion. A similar type of study was directed
by Hill et al. (1998) to explore diurnal variations of circadian rhythm in responses to
exercise at different time frames of the day using the REP scale but no significant
difference has been observed in their perception effort. From this point of view, it can
be concluded that diurnal rhythm displayed mixed effects towards REP and that may
be observed due to variations in research protocols, exercise mode, gender,

workloads.

Mood states have also been studied at rest and during exercise. It is known
that moderate physical activity improves mood states. Pioneer sports psychologist,
Hill, and Hill (1991) works to understand, the influence of time of day on responses
to the profile of mood states (POMS) on office workers and publicized that overall
mood was improved in the afternoon session compared with the morning session.
They also observed a significantly lower value in depression and tension in the
afternoon session compared to the morning session. Another research paper entitled,
"Effects of aerobic exercise on the mood of adult women" was studied byMaroulakis
and Zervas and concluded a very interesting fact. They observed a merely similar
score of pre-exercise mood state in the morning compared to the afternoon. The study
also reported significant improvement in post-exercise mood state at a different time
of the day and no significant diurnal variation has been observed. Some research
articles also deal with the effect of diurnal rhythm on state anxiety. However, is well
documented that acute physical activity reduces anxiety. O'Connor and Davis
(1992) conducted a study to explore, "Psychobiological responses to exercise at
different times of day" using State-Trait Anxiety Inventory (STAI) protocol and
revealed a significant reduction in state anxiety after exercise has been observed each
session of the day. However, the study concluded state anxiety is an independent

predictor and not affected by diurnal variation of the circadian rhythm.

Emek Can et al (2016)investigated the effect of circadian rhythms on several
physical and physiological parameters of male taekwondo athletes.The athlete’s

resting heart rates, intra-aural resting body temperatures were measured and counter
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movement jump test, paldeung technique effect level test and Wingate anaerobic
power and capacity test were applied. The normality assumption of the data was
examined by Shapiro-Wilks test. Significant differences were observed in resting
heart rates, intra-aural resting body temperatures, counter movement jump heights,
paldeung technique effect levels and, mean power in Wingate test with respect to
circadian cahnges. There was a negative correlation coefficient between resting body
temperature and resting heart rate. As a result; athlete efficiency is affected by many
factors. To improve the performance of individual athletes, the effects of chronotype
characteristics and circadian rhythms should be considered when designing training

and competitions.

GuozhongZheng et al (2019) reported that the effects of indoor high
temperature on the circadian rhythms of human work efficiency.Ten healthy subjects
were randomly selected for the experiments. The results showed that reaction time,
grip strength, and willingness to work follow a circadian rhythm. However, the
percentage of correct answers for the StroopColor Word Test (SCWT) and Numerical
Test Task (NIT) did not reveal a clear circadian rhythm. The effect of high
temperature on grip strength and circadian rhythm of work preparation was mainly
reflected in the decrease in median and amplitude. The effect on reaction time was
mainly reflected in the decrease in median. In addition, forehead temperature has a
significant negative correlation with reaction time and can be considered as a
predictor for assessing work efficiency. This study provides an alternative to direct
measurement of workplace skill indicators and provides 24-hour continuous baseline
data to show changes in human work efficiency. It may be helpful to anticipate
performance degradation in advance to reduce occupational accidents

Rajagopal | (2010) conducted a study on the effects of circadian rhythms on
selected factors related to volleyball performance. The purpose of this present study
was to find out the effect of circadian rhythms on selected factors related to volleyball
performance. A total of 30 volleyball players of age between 19 years and 22 years
were selected as subjects. The two independent variables were gender and circadian
variations and dependent variables of flexibility, anaerobic power, aerobic power,
body temperature, resting heart rate, blood sugar, blood urea, diastolic blood pressure,
systolic blood pressure and total mood disturbance (TMD) were selected for this

study. The study reveals that there was significant difference for men and women
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volleyball players on different times of the day in flexibility, anaerobic power, aerobic
power, body temperature, systolic blood pressure and total mood disturbance (TMD)

and not in other variables.

Rahnama et al (2009) studied the diurnal variation on the performance of
soccer-specific skills. The purpose of this study was to investigate diurnal variation in
some specific skills performance and some physical fitness and physiological factors
in soccer players. Twelve male soccer players participated in the study. Subjects
performed certain soccer skills and several fitness factors in one day. One test ran
between 7am and 9am and another test ran between 7pm and 9pm.A significant main
effect of time of day was observed for oral temperature, the temperature in the
evening was higher than morning. No significant effect was found for heart rate,
systolic pressure and diastolic pressure different time periods. A significant effect of
diurnal variation was found for sergeant jump, sit and reach, flexibility of right hip
and 20-m running, the values of these factors were better in the evening. Edwards et
al (2007)reported that the diurnal variation in temperature, mental and physical
performance, and tasks specifically related to football (soccer). The purpose of the
present study, which consisted of two separate studies, was to determine whether
game-related skills varied with time of day in phase with global markers of both
performance and the body clock. Time-of-day changes in intra-aural temperature, grip
strength, reaction times, flexibility, juggling and dribbling tasks, and wall-volley test
were compared. Significant (repeated measures analysis of variance, ANOVA)
diurnal variations were found for body temperature, choice reaction time, self-rated
alertness, fatigue, forward (sit-and-reach) flexibility, and right-hand grip strength, but
not left-hand grip strength nor whole-body (stand-and-reach) flexibility. In a second
study, eight diurnally active subjects (23.0+0.7 years of age) completed five test
sessions at the same times as in the first study but with a second session at 08:00
hours. Intra-aural temperature showed a significant time-of-day effect with mean
temperature at 16:00 hours higher than at 08:00 hours. Diurnal variation was found
for performance tests, including sit-and-reach flexibility and spinal hyper-extension.
Peaks occurred between 16:00 and 20:00 hours and the daytime changes paralleled
the temperature rhythm. The results of the present study showed that the soccer
players perform best performence between 16:00 and 20:00 hours when they not only

exhibit football specific skills but also perform measures of physical performance at
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their peak hours. Body temperature peaked at a similar time, but positive mood states

seemed to peak slightly earlier.

Mahaboobjan A (2010) conduct a study to analysis the diurnal variations on
selected physical and physiological parameters .The purpose of the study was to
analyze the diurnal variations on selected physical and physiological parameters such
as speed, explosive power, resting heart rate and breath holding time among college
students. To achieve the purpose of this study, a total of 20 players (n=20) from
Government Arts College, Salem were selected as subjects To study the diurnal
variation of the players on selected physiological and performance variables, the data
were collected 4 times a day with every four hours in between the times it from 6.00
to 18.00 hours were selected as another categorical variable. It has concluded that
both physical and physiological parameters were significantly deferred with reference
to change of temperature in a day. Drust et al (2012) conduct a study on circadian
variation and soccer performance: Implications for training and match-play during
Ramadan Ramadan results in a number of behavioural alterations in individuals when
compared to their normal habits outside of this holy month. These changes in
behaviour could impact upon the effectiveness of the activity of an elite athlete who
has high daily activity levels and energy expenditures. Understanding the true impact
of Ramadan on human physiology will also require an awareness of the key aspects of
circadian rhythms. This article will present theoretical background content on
circadian thythms along with data on the potential influence of circadian variation on
soccer performance. It will also attempt to provide an insight into the problems of
partial sleep deprivation and travel for the elite player. The contents will suggest that
there is a basis for the within-day variation in physiological and psychological
function to impact soccer performance if games are played early in the day or very
late at night. As competitive fixtures are uncommon at these times these influences
may be more relevant to the timing and organisation of training sessions. It is also
likely that a lack of sleep and excessive travel will provide conditions that are not
conducive to optimal performance. This would indicate that teams should think

carefully about their preparation strategies for important tournaments and games.

Rahnama et al (2009) conduct a study on Diurnal Variation on the
Performance of Soccer-Specific Skills. The purpose of this study was to investigate

diurnal variation in some specific skills performance and some physical fitness and
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physiological factors in soccer players. Twelve male soccer players participated in the
study. Subjects performed some specific soccer skills and some physical fitness
factors in one day. One test was carried out in the morning, between 7.00 am and 9.00
am and another one in the evening, between 7.00 pm and 9.00 pm. The oral
temperature in the evening was higher than morning. No significant time of day effect
was found for heart rate, systolic pressure and diastolic pressure. A significant major
effects of diurnal variation was found for sergeant jump, sit and reach, flexibility of
right hip and 20-m running, the values of these factors were better in the evening. A
significant diurnal variation was found for dribbling, wall volley, soccer chipping and
Yeagley soccer test, no significant difference was found in penalty kick. It can be
concluded that there was a circadian rhythm in performance of soccer players.
Chtourou et al (2013) reported the effect of static and dynamic stretching on the
diurnal variations of jump performance in soccer players. Purpose The present study
addressed the lack of data on the effect of different types of stretching on diurnal
variations in vertical jump height - i.e., squat-jump (SJ) and countermovement-jump
(CMJ). We hypothesized that dynamic stretching could affect the diurnal variations of
jump height by producing a greater increase in short-term maximal performance in the
morning than the evening through increasing core temperature at this time-of-day.
Methods Twenty male soccer players (age, 18.6x£1.3 yrs; height, 174.6+3.8 cm;)
completed the SJ and CMJ tests either after static stretching, dynamic stretching or
no-stretching protocols at two times of day, 07:00 h and 17:00 h, with a minimum of
48 hours between testing sessions. One minute after warming-up for 5 minutes by
light jogging and performing one of the three stretching protocols (i.e., static
stretching, dynamic stretching or no-stretching) for 8 minutes, each subject completed
the SJ and CMJ tests. Jumping heights were recorded and analyzed using a two-way
analysis of variance with repeated measures (3 [stretching]x2 [time-of-day]).Results
The SJ and CMJ heights were significantly higher at 17:00 than 07:00 h (p<0.01) after
the nostretching protocol. These daily variations disappeared (i.e., the diurnal gain
decreased from 4.2+2.81% (p<0.01) to 1.81+4.39% (not-significant) for SJ and from
3.99+3.43% (p<0.01) to 1.51+£3.83% (notsignificant) for CMJ) after dynamic
stretching due to greater increases in SJ and CMJ heights in the morning than the
evening. However, no significant effect of static stretching on the diurnal variations of

SJ and CMJ heights was observed.Conclusion Dynamic stretching affects the typical
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diurnal variations of SJ and CMJ and helps to counteract the lower morning values in

vertical jump height.

From the above discussion, it appears that there are several investigations have
been made regarding the circadian variation of physiological and motor fitness
performance on humans. But less importance has been given to the changes of motor
fitness and physiological parameter of the university student-athlete in different time
intervals of the day as well as seasonal variation.The investigator in her attempt to

review related literature has made extensive coverage of studies.
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CHAPTER-I1II

RESEARCH METHODOLOGY

In this chapter, the researcher has described the procedure which was adopted for the
selection of subjects, criterion measures, and design of the study, inclusion and
exclusion criteria, procedure for collecting data, reliability of data, instrument
reliability and analytical procedures

3.1 THE SUBJECT

In the present study, 30 male athletes were selected from each group of sprinters and
jumpers having the age range 22-25 years from different training institutions of west
Bengal. The subjects were studying in college and universities and have represented
in Athletic Championship. The minimum training age of the participant was five
years. Data were collected in two seasons (winter and summer) of the year at three
time periods of a day (8.00 am, 12.00 pm, and 4.00 pm).

The participants were informed about the pros and cons of experiments during
the course of research to be conducted in detail. Participants were asked to retain from
exhaustive exercise for 48 hours and avoid food and fluids except for water for 2
hours before all laboratory and field visits.

All the participants were residing on campus of training institution hostel,
pursuing similar courses(B.P.Ed&M.P.Ed). They were having similar daily routines
and boarding facilities.

3.2 CRITERION MEASURE

The criterion measure adopted for the studies measuring the Motor fitness parameters
and physiological parameters are given below.

Tests and criterion measure for the selected parameters

Table A: Physiological Parameters.

SINo Parameters Tests and instruments Unit of
measurement
1 Resting pulse Rate pulse oximeter Beats/minute
2 Resting systolic blood Digital mm of Hg
pressure (SBP) sphygmomanometer
3 Resting diastolic blood Digital mm of Hg
pressure (DBP) sphygmomanometer
4 Body temperature Digital thermometer Fahrenheit




Table B: Motor fitness parameters

SI. No Component Test items Jnitof
measurement
1 Speed 50 - yard dash In seconds
2 Agility Shuttle run In seconds
3 Explosive leg power Standing broad jump In meter
4 Basic endurance 600-yard run In seconds
5 Muscular strength endurance of Pull up In number
arm and shoulder
6 Muscular strength endurance of Situp In number
abdominal muscle

3.3 DESIGN OF THE STUDY:

The experiments of the study were divided into the following phases:

Phase-1: Comparison and correlation of motor fitness and physiological
parameters among the sprinter in summer and winter season at the different time
periods of the day — In this phase the evaluation of different selected motor fitness and
selected physiological parameters of the sprinter at the different time periods of a day
in summer and winter season on a comparative basis and also determine the
correlation between motor fitness and physiological parameters in the different time

periods of the day in both season.

Phase- I1: Comparison and correlation of motor fitness and physiological
parameter among the jumper in summer and winter season at the different time
periods of the day — In this phase the evaluation of different selected motor fitness and
selected physiological parameters of the jumper at the different time periods of the
day in summer and winter season on a comparative basis and also determine the co-
rrelation between motor fitness and physiological parameter in the different time

periods of the day in both season.The schematic diagrams are shown below.
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Phase-1:

Subjects (Athletes)

8.00 am 12.00 pm 4.00 pm
v
\ 4
Motor fitness parameters Physiological parameters
> Speed
> pulse rate
Shuttle run

Systolic blood
600 yard run pressure

A 4

y

4

Standing board jump

—'I Pull up

Diastolic blood

pressure

A 4

»] Body temperature

Sit up

Figure 2: Schematic diagram showed the experimental design to differentiate
the motor and physiological parameters at different times of the day.
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Phase-2:

Subjects (Athletes)

\4

Summer season Winter season

A 4

. Physiological t
Motor fitness parameters ysiological parameters

> Speed
»| pulse rate
> Shuttle run
| Systolic blood
> 600 yard run pressure
Standing board jump Diastolic blood

pressure
—'I Pull up
Body
Sit up >
temperature

Figure 3: Schematic diagram showed the experimental design to differentiate
the motor and physiological parameters between two seasons.
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3.4 INCLUSION AND EXCLUSION CRITERIA

The athletes who were taking training regularly without break and did not have any
long-term or short-term problems while doing exercise were included in the study.The
athletes who were smoking regularly, taking medication, and had cardiovascular or
metabolic diseases or other diseases that would affect their training, were excluded

from the study.

3.5 PROCEDURE FOR COLLECTING DATA:

In order to acquaint the participants with the specific purpose of the research being
conducted, all the participants were assembled in their Fitness Centre. All the
necessary information pertaining to the requirement of the testing procedure was
imparted to them. To make the research findings more authentic, a positive attitude

towards investigation was emphasized.

During the test measurements, the subjects were informed that they should
maintain their normal eating habits and avoid excessive fatty food intake. Before 24
hours of each test session. Athletes were warned that they should sleep for at least 8
hours, not use any caffeine or stimulants, and not perform high-intensity activity.
They were also informed that they should receive light food before each test session.
To see the circadian variation of the selected motor fitness and physiological variables
(pulse Rate, Blood Pressure, body temperature) the data on the same day were
collected from the selected participants in resting conditions at selected times of the
day i.e. 08.00 hours, 12.00 hours, 16.00 hours. During the day athletes came to the
sports hall thirty minutes before each test session. Firstly,a digital
sphygmomanometer was attached to athletes in order to determine resting blood
pressure, then body temperature and resting pulse rate were measured. The athletes
were warmed with the trainer for 15 minutes. After warming up,the motor fitness of
the subjects was measured by the six-item AAHPER Youth Fitness Test Battery. The
administration of different items was as per instruction of AAPHER Youth Fitness

Test Battery Manual, Washington DC, revised in 1976.
The procedural method of administration of different tests was as follows.
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3.5.1 PERSONAL DATA
Age, height, the weight of the subject were measured as personal data of the subject.
3.5.1. a. AGE

The age of the subject was calculated from data of birth certificate or madhyamik

admit card and recorded in the nearest year.
3.5.1. b. HEIGHT
Required facilities and equipment: Stadiometer and plane surface.

Procedure: The height of the subjects was measured by the stadiometer. Each subject
was asked to stand erect with bare feet on a horizontal surface and to stretch as much
as possible taking care that heels were touching each other on the horizontal surface.
The stadiometer was held vertically and the horizontal arm was brought down so that
it touched the highest point on the head in the midsagittal plane. The measurement

was taken by the researcher

Scoring: The height of the subjects was measured in cm.

Photograph 1: Measurement of height

Methodology 29



3.5.1.c. Measurement of Weight
Required facilities and equipment: Weighing machine, plane surface.

Procedure: A standard weighing machine was used for measuring the weight of the
subject. The subjects were asked to stand on the weighing machine maintaining an

erect position and look forward.

The Scoring Weight of the subjects was recorded in kg

Photograph 2: Weight measurement

3.5.2. Motor fitness parameter

The test administrations of all the Motor fitness parameters were as follows:
3.5.2.a. 50-yard Dash:

Purpose: The purpose of this test was to measure speed ability.
Instruments/Arrangements:

An area on track with a starting line, a 50-yard course, and a finish line, two stop-

watches
Procedure:

After a short warm-up period, the boys took a position behind the starting line. Two
subjects ran at a time for the time trial. The starter used the command, "Are you
ready?" and blow the whistle. The latter was accompanied with a downward sweep of
the arm with a handkerchief as a signal to the timer. The subjects ran across the finish
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line. One trial was permitted. The subjects were allowed to take any position behind
the starting line on the blow of the whistle they were instructed to run as fast as
possible across the finish line. They were told not to slow down until they crossed the
finish line.One starter, two timers, and one recorder were there as the testing

personnel. The total arrangement has been shown in one photograph.

Scoring: The score was the elapsed time to the nearest tenth of a second

Photograph 3: Performing 50-yard Dash.

3.5.2.b. Sit-up:

Purpose:

The purpose was to measure abdominal strength and strength endurance
Instruments /Arrangements:

The required equipment were mats, a stopwatch, and a whistle.
Procedure:

The subjects lay flat on the back with knees bent and feet on the floor with the heels
not more than one fool from the buttocks. The knee-angle was not less than 90
degrees. The fingers were interlocked and placed behind the neck with the elbows
touching the floor. | was held securely by a partner. The subjects finally became
curled to a sitting position and touched the elbows to the knees. This exercise was
repeated as many times as possible in one minute.

The subjects were instructed to keep the fingers interlocked and in contact
with the back of the neck at all times during curl-up from the starting position, push
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off the floor with an elbow was not allowed. During the return to the starting position,

elbows were flat on the mat.
Scoring:

One point was scored for each correct sit-up. The score was the maximum number of
sit-ups completed in 60 seconds. One trained tester administered this test and for
counting and recording the score, the one-time keeper was used the total arrangement

has been shown in photograph.

Photograph 4: Performing sit up.

3.5.2.c. Pull-Up:

Purpose;

The purpose was to measure arm and shoulder strength and strength endurance.
Instruments / Arrangements:

A gymnastic horizontal bar placed at a convenient height.

Procedure:

The bar was adjusted to such a height that the subject could hang free of the floor. The
subject grasped the bar with his palms facing away from his body then raised his body
until his chin was over the bar and then lowered it again to the starting position with
his arms fully extended.
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He was instructed not to lit knees or assist his pull-ups by kicking He was to
return to the hanging position with the arms fully straight but he was not permitted to

swing or snap.
Scoring:

One point was scored each time the subject completed a pull-up. Part scores were not
counted. Only one trial was permitted.One tester administered this test. Another
person was employed for counting and recording. The total arrangement has been
shown in photograph.

Photograp 5: Performing pull up

3.5.2.d. Standing Broad Jump:
Purpose: The purpose was to measure log explosive power.
Procedure:

The subjects stood behind a take-off line with the feet several inches apart Before
jumping, the subjects dipped at the knees and swing their arms backward. They then
jumped forward by simultaneously extending the knees and swinging the arms
forward. Three trails were permitted. Measurement was from the closest heel mark to
the take-off line.
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The subjects were instructed to take off from both feet simultaneously, jump

as far forward as possible, and land on both feet.

Scoring:

The score was the distance between the take offline and the nearest point where any
part of the subject's body touched the floor. It was measured in Cm. Only the best
jumping distance was considered as the performance. One trained tester administered

this test Two judges and a recorder were employed Total arrangement has been shown

in photograph.

Photograp 6: Performing standing broad jump

3.5.2.e. Shuttle Run
Purpose: The purpose was to measure agility.
Instruments/Arrangements:

Two lines parallel to each other were drawn on the floor 10 yard apart since the
subjects were to overrun both of these lines, it was necessary to have several feet
more of floor space at either end. Two blocks of wood 5cm x 5¢cm and two stop-

watches were used
Procedure:

The subjects stood at one of the lines with the 2 blocks at the other line. On the signal

to start, the subject ran to the blocks, took one, and returned to the starting line, and |
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placed the block behind that line. He then returned to the second block, which was
carried across the starting line on the way back. Two subjects ran at the same time on
the signal to 'Go ' they were instructed to run as fast as possible to the next line and
pick up a block. They were told not to throw the blocks.

Scoring: The score was the elapsed time recorded in seconds and one-tenth of a
second. One trained tester operated the stopwatch for each subject and called out the
times, and one assistant recorded the scores. The arrangement has been shown in

photograph.

Photograph 7: Performing shuttle run

3.5.2.f. 600-yard Run:

Purpose: The purpose was to measure endurance.

Instruments / Arrangements: A track and a stopwatch were used for this test.
Procedure:

Subjects ran in groups. They were instructed to run not too last in the beginning but to

keep going at a speed that could be maintained throughout the course.
Scoring:

The score was the elapsed time in minutes and seconds.One trained tester operated the
stop-watch and called out the times, and one assistant was there to record the scores.
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Photograph 8: Performing 600-yard run.

3.5.3 PHYSIOLOGICAL PARAMETER
The test administrations of all the physiological parameters were as follows:
3.5.3.a pulse Rate (beats/min):

The resting pulse rate of the subjects was measured with a digital pulse oximeter
(Dr.Morepen).To measure the pulse rate make your body relaxed before putting on
the pulse oximeter. Place the pulse oximeter on your index or middle finger. Keep the
pulse oximeter on your finger for at least a minute, till the reading stabilizes. Record

the highest reading that flashes on the oximeter after it has established after 5 seconds.

Photograph 9: Measuring pulse rate by Pulse oxymeter
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3.5.3.b. Blood Pressure (mm hg):

The resting systolic as well as resting diastolic blood pressure of the subjects were
measured with a digital sphygmomanometer (Dr.Morepen B.P. Monitor). The cuff
was wrapped around the upper arm with the cuff's lower edge one inch above the
antecubital fossa. The start button was pressed which helped in measuring the blood
pressure of the participant automatically. The value shown by the blood pressure

monitor was noted down as the score of the individual.

Photograph 10: Measuring blood pressure

3.5.3.c. Body temperature (°F) - The body temperature of the subjects was measured

with the help of a Digital thermometer (Omsons Company).

Photograph 11: Measuring body temperature
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3.6 RELIABILITY OF DATA

Reliability of data was assured by establishing the instrument reliability, tester

competency, reliability of tests, and participant's reliability.
3.7 INSTRUMENT RELIABILITY

Fully automatic, standard, and digital watches (Nivia) were used for monitoring the
duration of the workout about which data pertaining to different variables was to be

collected.

The measurements of pulse rate were done by fully digital and automatic
manufactured by(Dr.Morepen), which is an internationally recognized diagnostic
clinical instrument manufacturer and was available Laboratory. The researcher was
well acquainted with the standard procedure prescribed in the user's manual of the
product and while in the test administration also the same procedure was adopted. The
systolic blood pressure of the participants was monitored by Dr.Morepen's fully

automatic digital Blood Pressure Monitor which was also calibrated.

The researcher was well equipped with the technique of conducting the tests
and reliability of data was ensured. The researcher underwent several practice
sessions for testing the variables and the techniques of conducting the tests were

learned.
3.8 ANALYTICAL PROCEDURES

The obtained data in form of the digital score were treated statically to get the result
and to draw a conclusion. Mean and SD were used as descriptive statistics. The
degree of the relationship was measured with the help of the correlation coefficient.
Significance of statistical difference at different time periods was measured with the
help of F test and to find out the exact difference between the time periods of the day

post hoc test was applied.

The 23th version of IBM SPSS Software which is widely used as statistical
software for windows operating systems by social sciences faculties was used for the
statistical analysis of data.In all the statistical significance was accepted at P<0.05

level.
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CHAPTER IV

RESULTS & DISCUSSION

The collected data on selected motor fitness and physiological parameters of sprinters
and jumpers at different time of day were statistically processed and discussed in this

chapter.

4.1 Meteorological condition of subjects of different time periods of a

day in summer season:

The temperature and humidity had been measured in different time intervals of
day before starting the experiment .In table 1 metrological condition of different time

of day in summer season were presented. Table 1 showed the result.

Table 1: Meteorological condition of different time of a day in summer season.

Variables Time periods of the day
8.00 am 12.00 pm 04.00 pm
Temperature 24°C - 28°C 32°C - 34°C 31°C-32°C
Humidity 77% - 76% 70% - 65% 60% - 55%

From table 1 it was seen that The temperature and humidity of a day in
different time intervals were at 08.00 am- 24°C - 28°C (77% - 76%), at 12.00 pm-
32°C - 34°C (70% - 65%) and at 04.00 pm-31°C - 32°C (60% - 55%) respectively.

4.2 Personal data

The personal data had been measure before starting the experiment.In table 2

personal data of sprinters in summer were presented.

Table 2: Personal data of subjects

Variable MEAN = SD
Age (years) 22.88 £ 3.67
Weight (kg) 58.09+1.61
Height (cm) 164.81 + 4.28




From table - 2 it was clearly seen that the Mean and SD of age, weight, and
height of the subject were 22.88 yrs. + 3.67; 58.09 kg + 1.61 and 164.81 cm + 4.28
respectively.

4.3. Comparison of selected motor fitness parameters among the
sprinter in different time periods of a day in summer season were

presented.

4.3.1. Speed:

The difference in sprinting performance and significance of statistical difference in

sprinting performance of differents time of day were presented in table 3

Table 3: Comparison of speed (Sec) performance in different time periods of the
day among the selected sprinters (n=30) and significance of statistical

difference at different time of the day.

Different time periods of the day Mean + SD Fvalue | Pvalue
8.00 am 6.87+ 0.37
12.00 pm 6.97+ 45
P 145 | 023
4.00 pm 6.79 + 0.50

table value of Fo.05(2,27) = 3.35

From table - 3 it was reveals that Mean and SD with regard to speed in the
different time of days were 6.87+£0.37, 6.97 +0.45, and 6.7920.50 respectively. It was
seen from the table that the mean score in speed was better during 4.00 pm (as lower
mean value indicate higher performance) thus it was considered that performance was
higher in 4.00 pm. In order to find out whether mean difference was significant or not
ANOVA was calculated (Table 3). There was no significant difference were observed
in sprinting ability at different time interval of a day (table 3) as P value is higher than
0.05.

4.3.2. Explosive leg power:

The difference in explosive leg power and significance of statistical difference in

explosive leg power of different time of day were presented in table 4.
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Table 4: Comparison of explosive leg power (mtr) in different time periods of
the day among the selected sprinters (n=30) and significance of

statistical difference at different time of the day.

Different time periods of the day Mean + SD F value P value
8.00 am 2.50+0.18 353 0.03
12.00 pm 2.45+0.15
4.00 pm 2.57+0.19

table Value of Foos(2,27) = 3.35

Table -4 reveals that mean and SD with regard to explosive leg power in the
different time of day were 2.50+0.18, 2.45 £0.15, and 2.57+0.19 respectively. From
the table value it was clear that there was difference in performance at different time
of the day. In order to find out significant difference F test were applied and by
observing P value it was concluded that there was significant difference in explosive
leg power at different time of day(Table 4). In order to find out exact location of

difference post hoc test was applied.

Table 5: Post hoc test for difference between the paired means on explosive leg

power.
Post hoc test Mean difference SE P
12.00 pm .05433 .04559 .237
8.00 am
4.00 pm .06667 .04559 147
8.00 am .05433 .04559 .237
12.00 pm =
4.00 pm* 12100 .04559 .009
8.00 am .06667 .04559 147
4.00 pm =
12.00 pm* 12100 .04559 .009

Significant at *p<0.05

From post hoc table - 5, it was found that the explosive leg power in sprinters
was significantly changed in different time interval of a day [F (2,27) — 3.53, p<0.05].
The significant difference was observed between 12.00pm and 4.00 pm (Table

5).Thus, it was conclude that explosive leg power was significantly higher at 4.00 pm.
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4.3.3 Agility:

The difference in agility and significance of statistical difference in agility of different

time of day were presented in table 6

Table 6: Comparison of agility (sec)in different time periods of the day among

the selected sprinters (n=30) and significance of statistical difference of

different time of the day.

Different time periods of the day Mean = SD F value | Pvalue
8.00 am 9.58 + 0.59 4.85 0.01
12.00 pm 9.98 +0.65
4.00 pm 9.48 +0.79

Table Value of Fo.os(2,27) = 3.35

Table - 6 represents that Mean and SD with regard to agility in the different
time of day were 9.58+0.59, 9.98 +0.65, 9.48+0.79 respectively. From the table value

it was clear that there was difference in performance at different time of the day.

In order to find out significant difference F test were applied and by observing

P value it was concluded that there was significant difference inagility at different

time of day. (Table 6). In order to find out exact location of difference post hoc test

was applied.

Table 7: Post hoc test for difference between the paired means on agility.

Post hoc test Mean difference SE P

12.00 pm* -.39967* 17185 .022
8.00 am

4.00 pm .10867 17185 529

8.00 am* 39967 17185 022
12.00 pm _

4.00 pm* 50833 17185 .004

8.00 am -.10867 17185 529
4.00 pm =

12.00 pm* -.50833 17185 .004

Significant at *p<0.05

From post hoc table - 7, it was found that the agility

in sprinter was

significantly changed in different time interval of a day [F (2,27) — 4.85, p<0.05]. The

Presentation of Data, Results and Discussion

42




significance difference was observed between 8 am and 12 pm as well as 12 pm and 4

pm. (Table 7). Thus, it was conclude that agility was significantly higher at 4.00 pm.
4.3.4: Muscular strength endurance of arm and shoulder

The difference in muscular strength endurance of arm and shoulder performance and
significance of statistical difference in muscular strength endurance of arm and

shoulder performance of different time of day were presented in table 8.

Table 8: Comparison of muscular strength endurance of arm and shoulder
(number) in different time periods of the day among the selected
sprinters (n=30) and significance of statistical difference at different

time of the day.

Different time periods of the day Mean = SD F value | P value
8.00 am 12.35+4.48 2.08 0.13
12.00 pm 14.27 + 4.34
4.00 pm 16.46 + 3.18

table value of Fo.os(2,27) = 3.35

Table - 8 shows that Mean and SD with regard to muscular strength endurance
of arm and shoulder in the different time of day were 12.35+4.48, 14.27 +4.34,
16.46+3.18 respectively. It was seen from the table that the mean score in muscular
strength endurance of arm and shoulder was better during 4.00 pm.Thus, it was
considered that performance was higher in 4.00 pm .In order to find out whether mean

difference is significant or not ANOVA was calculated (Table 8).

There was no significant difference were observed inmuscular strength
endurance of arm and shoulder at different time interval of a day (table 8) as p value
is higher than 0.05.

4.3.5 Muscular strength endurance of abdominal muscle:

The difference in muscular strength endurance of abdominal muscle performance and
significance of statistical difference in muscular strength endurance of abdominal

muscle of different time periods of the day were presented in table 9
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Table 9: Comparison of muscular strength endurance of abdominal muscle
(number) in different time periods of the day among the selected
sprinters (n=30) and significance of statistical difference at different

time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 32.93 £ 7.60 0.36 0.69
12.00 pm 34.40 + 8.89
4.00 pm 34.67 £ 8.98

Table Value of Fo.os(2,27) = 3.35

Table - 9 reveals that Mean and SD with regard to muscular strength
endurance of abdominal muscle in the different time of day32.93+7.60, 34.40 +£8.89,
and 34.67+8.98 respectively. It was seen from the table that the mean score in
muscular strength endurance of abdominal muscle was better during 4.00 Pm.Thus it
was considered that performance was higher in 4.00 pm.In order to find out whether
mean difference is significant or not ANOVA was calculated (Table 9).

There was no significant difference were observed in muscular strength
endurance of abdominal muscleat different time interval of a day (table 9) as p value
is higher than 0.05.

4.3.6 Basic endurance:

The difference in basic endurance performance and significance of statistical
difference in basic endurance performance at different time of day were presented in
table 10

Table 10: Comparison of basic endurance (sec) in different time periods of the
day among the selected sprinters (n=30) and significance of statistical

difference at different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 105 .03+ 18.94 3.78 0.02
12.00 pm 113.63+9.99
4.00 pm 112.56+ 8.01

table value of Foos(2,27) = 3.35
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Table - 10 reveals that Mean and SD with regard to basic endurance in the
different time of day105.03£18.94, 113.63 £9.99, and 112.56+8.01 respectively. From
the table value it was clear that there was difference in performance at different time

of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in basic endurance at
different time of day (Table 10).In order to find out exact location of difference post

hoc test was applied.

Table 11: Post hoc test for difference between the paired means on basic

endurance.
Post hoc test Mean difference SE P

12.00 pm* -8.60000" 3.40895 .013
8.00 am .

4.00 pm* -7.53333 3.40895 .030

8.00 am* 8.60000" 3.40895 .013
12.00 pm

4.00 pm 1.06667 3.40895 .755

8.00 am* 7.53333" 3.40895 .030
4.00 pm

12.00 pm -1.06667 3.40895 .755

Significant at *p<0.05

From post hoc table it was found the basic endurance in sprinters was
significantly changed in different time interval of a day [F 227 — 3.78, p<0.05]. The
significancant difference was observed between 8.00 am and 12.00 pm, as well as
8.00 am and 4.00 pm. (Table 11).Thus, it was conclude that basic endurance was
significantly higher at 8.00 am.

4.4, Comparison of selected physiological parameters among the
selected sprinters in different time periods of a day in summer season

were presented here.

4.4.1 Resting pulse rate:

The difference in resting pulse rate and significance of statistical difference in resting

pulse rate of different time of day were presented in Table 12.
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Table 12: Comparison of resting pulse rate (Beats/minute) in different time
periods of the day among the selected sprinters (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean + SD F value P value
8.00 am 61.58+ 2.15 2.75 .06
12.00 pm 62.95+ 2.76
4.00 pm 62.87 £ 2.64

table value of Foos(2,27) = 3.35

Table - 12 reveals that Mean and SD with regard to resting pulse rate in the
different time of day61.58+2.15, 62.95 £2.76, 62.87+2.64 respectively. It was seen
from the table that the mean score in resting pulse rate was lower during 8.00 am.In
order to find out whether mean difference is significant or not ANOVA was
calculated (Table 12).There was no significant difference were observed in resting

pulse rate at different time interval of a day (table 12) as p value is higher than 0.05.
4.4.2 Resting systolic blood pressure (SBP):

The difference in resting systolic blood pressure and significance of statistical
difference in resting systolic blood pressure of different time of day were presented in
table 13.

Table 13: Comparison of systolic blood pressure (mm of Hg) in different time
periods of the day among the selected sprinters (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 116.13 + 2.66 27.06 0.00
12.00 pm 117.77 £ 2.19
4.00 pm 120.30 £ 1.66

table Value of Foos(2,27) = 3.35

Table - 13 reveals that Mean and SD with regard to systolic blood pressure in
the different time of day 116.13+2.66, 117.77 £2.19, 120.30+1.66 respectively. From
the table value it was clear that there was difference in performance at different time

of the day.
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In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in systolic blood
pressure at different time of day (Table 13).In order to find out exact location of

difference post hoc test was applied.

Table 14 Posthoc test for difference between the paired means on systolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* -1.63333" 57076 .005
8.00 am
4.00 pm* -4.16667" 57076 .000
8.00 am* 1.63333" 57076 .005
12.00 pm
4.00 pm* -2.53333" 57076 .000
8.00 am* 4.16667" 57076 .000
4.00 pm
12.00 pm* 2.53333" 57076 .000

Significant at *p<0.05

From the post hoc table - 14 it was found that the systolic blood pressure in
sprinters was significantly changed in different time interval of a day [F (2,27) — 27.06,
p<0.05] . The significance difference was observed between 8.00 am and 12.00
pm,12.00 pm and 4.00 pm, as well as 8.00 am and 4.00 pm (Table 14). Thus it was

conclude that systolic blood pressure was significantly lower at 8.00 am.
4.4.3.: Resting diastolic blood pressure (DBP):

The difference in resting diastolic blood pressure and significance of statistical
difference in resting diastolic blood pressure of different time of day were presented
in table 15

Table 15: Comparison of diastolic blood pressure (mm of Hg) in different time
periods of the day among the selected sprinters (n=30) and significance

of statistical difference at different time of the day.

Different time periods of the day Mean = SD F value |P value
8.00 am 76.67 £1.12 45.75 0.01
12.00 pm 78.50 + 0.50
4.00 pm 80.60 £ 0.93

table Value of Fo.s(2,27) = 3.35
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Table - 15 reveals that Mean and SD with regard to diastolic blood pressure in
the different time of day76.67 + 1.12, 78.50 + 0.50, 80.60 = 0.93respectively. From
the table value it was clear that there was difference in performance at different time
of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in diastolic blood
pressure at different time of day (Table 15).In order to find out exact location of
difference post hoc test was applied.

Table 16: Post hoc test for difference between the paired means on diastolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* 11.83333 23055 000
8.00 am .
4.00 pm* -3.93333 .23055 .000
8.00 am* 183333 23055 .000
12.00 pm .
4.00 pm* -2.10000 .23055 .000
8.00 am* 393333 23055 .000
4.00 pm .
12.00 pm* 2.10000 .23055 .000

Significant at *p<0.05

From post hoc table - 16 it was found that diastolic blood pressure in sprinters
was significantly changed in different time interval of a day [F (2,27) — 45.75, p<0.05] .
The significance difference was observed between 12 .00pm and 4.00 pm,8.00 am and
4.00 pm as well as 8.00 am and 12.00 pm (Table 16). Thus it was conclude that
diastolic blood pressurewas higher at 4.00 pm.

4.4.4 Resting body temperature:

The difference in resting body temperature and significance of statistical difference in

resting body temperature of different time of day were presented in table 17.
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Table 17: Comparison of resting body temperature (Fahrenheit) in different time
periods of the day among the selected sprinters (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean + SD F value | P value
8.00 am 96.29 + 0.95 36.41 0.00
12.00 pm 97.23+0.82
4.00 pm 98.14 +0.72

table value of Foos(2,27) = 3.35

Table- 17 reveals that Mean and SD with regard to resting body temperature in
the different time of day96.29+0.95, 97.23 +£0.82, 98.14+0.72 respectively. From the
table value it was clear that there was difference in body temparature at different time
of the day. In order to find out significant difference F test were applied and by
observing p value it was concluded that there was significant difference inresting
body temperature at different time of day (Table 17).In order to find out exact
location of difference post hoc test was applied.

Table 18: Post hoc test for difference between the paired means on resting body

temperature.
Post hoc test Mean difference SE P

12.00 pm* -94100 21718 .000
8.00 am =

4.00 pm* .1.85333 21718 .000

8.00 am* 94100 21718 .000
12.00 pm -

4.00 pm* - 91233 21718 .000

8.00 am* 185333 21718 .000
4.00 pm —

12.00 pm* 91233 21718 .000

Significant at *p<0.05

From post hoc table - 18 it was found that resting body temperature in
sprinters was significantly changed in different time interval of a day [F (2,27) — 36.41,
p<0.05]. The significance difference was observed between 12 .00pm and 4.00 pm
and 8.00 am and 4.00 pm as well as 8.00 am and 12.00 pm (Table 18).Thus it was

conclude that resting body temperature was significantly higher at 4.00 pm.
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4.5. The relationship betwwen selected physiological parameters and
selected motor fitness parameters at different time of tha day in

summer were presented.

4.5.1 Correlation between selected physiological parameters and AAHPER youth
physical fitness parameters of male sprinter (n=30) subjects in morning at 8.00

am

The relationship between selected physiological parameters and AAHPER
Youth Physical Fitness parameters at different time of day of male sprinter (n=30)

subjects in morning at 8.00 am were presented in table 19.

Table 19: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male sprinter (n=30) subjects in

morning at 8.00 am

Physiological| Speed | Leg Arm | Agility |[Endurance|Abdominal|Correlation
variables power |strength strength | with total
fitness
Body 87* | .40* | 17NS | .47* 67* .07 NS 92
temperature

Systolic BP | .62* | .21 NS .83* 58* 56* 87* .98*
Diastolic BP | .77* 91* 92* | .10NS 78* .65* A48*
Pulse rate | .89* | .24 NS A41* .80* 97* .08 NS .38*

table value of r at 0.05 level with 28 df =0.36

Table - 19 revealed that in all the cases positive correlation were found.
Almost all the physiological parameters showed significant positive correlation with
AAHPER youth physical fitness parameters as the calculate value is higher than the
table value of r(r=0.36) with 28 df and 0 .05 level of significance.

It was observed that relationship between body temperature and arm strength
as well as body temperature and abdominal strength displayed no significant
relationship. It was also observed that relationship between systolic blood pressure
and leg power showed no significant relationship. From the table value it was also
found that no significant relationship exist between diastolic blood pressure and
agility .1t was also observed that pulse rate showed no significant relationship with

abdominal strength and leg power.Though from the table value it was clearly
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observed that selected physiological parameter showed significant positive correlation

with total fitness.

4.5.2 Correlation between selected physiological parameters and AAHPER youth
physical fitness parameter of male sprinters(n=30) in noon at 12.00 pm

The relationship between selected physiological parameters and AAHPER Youth
Physical Fitness parameter at different time of day of male sprinter (n=30) subjects at

12.00 pm were presented in table 20

Table 20: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male sprinters (n=30) in noon at
12.00 pm.

Physiological |Speed |Agility| Leg | Arm |Abdominal|Endurance|Correlation

variables power |strength| strength with total
fitness

Body A42* |53* |.26NS |.93* 91* .96* .88*

temperature

Systolic BP  |.59* |.75* |.16NS |.93* .95* .20NS 81*

Diastolic BP |.77* |.78* |.10 NS|.92* 91* .65* A8*

Pulse rate 79*  |.37*  |.79* |.53* .80* 15NS .82*

table value of r at 0.05 level with 28 df =0.36

Table - 20 represents that all the cases positive correlation were found. Almost
all the physiological parameters showed significant positive correlation with
AAHPER Youth Physical Fitness parameters as the calculate value is higher than the
table value of table value of r (r= 0.36) with 28 df and 0.05 level of significance. It
was observed that relationship between body temperature and leg power displays no
significant relationship. It was also observed that relationship between systolic blood
pressure and leg poweras well as systolic blood pressureand endurance showed no
significant relationship .From the table value it was also found that no significant
relationship exist between diastolic blood pressure and leg power. It was also
observed that pulse rate showed no significant relationship with endurance. Though
from the table value it clearly observed that selected physiological parameter show
significant positive correlation with total fitness.
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4.5.3 Correlation between selected physiological parameters and AAHPER youth

physical fitness parameters at 4 PM.

The relationship between selected physiological parameters and AAHPER Youth
Physical Fitness parameter at different time of day of male sprinters (n=30) in after

noon at 4.00 pm were presented in table 21.

Table 21: Correlation between selected physiological parameters and AAHPER

youth physical fitness parameters of male sprinters (n=30) at 4.00 pm.

Physiological [Speed| Leg | Arm |Agility|Endurance|Abdominal|Correlation
variables power |strength strength | with total
fitness
Body temperature [.63* |.52* |.91* 38*  |.61* 37* 54*
Systolic BP .82* |.16NS |.38* 40*  [.95* 37* T7*
Diastolic BP  |.77* |.91* |.92* 10NS |.78* .65* 48*
Pulse rate 62* | 77* |.65* 18NS |[.63* 37* 19NS

table value of r at 0.05 level with 28 df =0.36

Table - 21 shows that all the cases positive correlation were found. Almost all
the physiological parameters showed significant positive correlation with AAHPER
Youth Physical Fitness parameters as the calculate value is higher than the table value
of table value of r(r= 0.36) with 28 df and 0 .05 level of significance.

It was also observed that relationship between systolic blood pressure and leg
power showed no significant relationship. From the table value it was also found that
no significant relationship exist between diastolic blood pressure and agility. It was
also observed that pulse rate showed no significant relationship with agility and total
fitness.From the table value it clearly observed that selected physiological parameter

show significant positive correlation with total fitness except pulse rate.

4.6 Meteorological condition of different time periods of a day in

winter season:

The temperature and humidity had been measured in different time intervals of day
before starting the experiment. In table - 22 metrological condition of different time of

day in winter season were presented. Table 22 showed the result.
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Table 22: Meteorological condition of different time of a day in winter season.

Time periods of the day
Variables
8.00 am 12.00 pm 04.00 pm
Temperature 14°C - 16°C 22°C-25°C | 22°C-23°C
Humidity 74% - 7T7% 60% - 63% 40% - 43%

From table 22 it was seen that The temperature and humidity of a day in
different time intervals were at 08.00 am- 14°C - 16°C (74% - 77%), at 12.00 pm-
22°C - 25°C (60% - 63%) and at 04.00 pm-22°C - 23°C (40% - 43%) (Table 22)
respectively.

4.7. Comparison of selected motor fitness parameters among the
sprinters in different time periods of a day in winter season were

presented here.

4.7.1 Speed:

The difference in sprinting performance and significance of statistical difference in

sprinting performance of different time of day were presented in table 23

Table 23: Comparison of speed (sec)in different time periods of the day among

the selected sprinters (n=30).

Different time periods of the day Mean + SD F value P value
8.00 am 7.16 +0.49
12.00 pm 6.99 +0.40 1.883 0.158
4.00 pm 6.94 £ 0.48

table value of Fo.05(2,27) = 3.35

Table-23 reveals that mean and SD with regard to speed in the different time
of day7.16+0.49,6.99+0.40,6.94+0.48 respectively. It was seen from the table that the
mean score in speed was better during 4.00 pm(as lower mean value indicate higher

performance) thus it was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 23).
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There was no significant difference were observed in sprinting ability at

different time interval of a day (table23) as p value is higher than 0.05.
4.7.2. Explosive leg power:

The difference in explosive leg power performance and significance of statistical
difference in explosive leg power performance of different time of day were presented
in table 24.

Table 24: Comparison of explosive leg power(mtr) in different time periods of the
day among the selected sprinters (n=30) and significance of statistical

difference of different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 2.46 £0.18
all 3.98 0.02
12.00 pm 2.58+£0.15
4.00 pm 2.59+0.24

table value of Fo.05(2,27) = 3.35

Table- 24 reveals that Mean and SD with regard to explosive leg power in the
different time of day were 2.46+0.18,2.58 +0.15,2.59+0.24 respectively. From the
table value it was clear that there was difference in performance at different time of

the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in explosive leg power
at different time of day (Table 24).

In order to find out exact location of difference post hoc test was applied.

Table 25: Post hoc test for difference between the paired means on explosive leg

power.
Post hoc test Mean difference SE P

00 12.00 pm* -12200 05031 017

' 4.00 pm* -12400 .05031 016
12.00 pm 8.00 am* .12200* .05031 .017
4.00 pm -.00200 05031 968

400 pm 8.00 am* 12400 .05031 016
12.00 pm 00200 05031 968

Significant at *p<0.05
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From post hoc table - 25 it was found that the explosive leg power in sprinter
was significantly changed in different time interval of a day [F 2,27y — 3.98, p<0.05] .
The significance difference was observed between 8.00 am and 12.00pm as well as
8.00 am and 4.00 pm (Table 25). Thus, it was conclude that explosive leg power was

significantly higher at 4.00 pm.
4.7.3 Agility:

The difference in agility performance and significance of statistical difference in
agility performance of different time of day were presented in table 26

Table 26: Comparison of agility (sec) in different time periods of the day among
the selected sprinters (n=30) and significance of statistical difference of

different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 10.01+ 0.65 5.60 | 0.005
12.00 pm 9.59+ 0.49
4.00 pm 9.47+0.59

table value of Foos(2,27) = 3.35

Table- 26 reveals that Mean and SD with regard to agility in the different time
of day were 10.01+0.65, 9.59 +£0.49,9.47+0.59 respectively. From the table value it
was clear that there was difference in performance at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in agility at different
time of day (Table 26).

In order to find out exact location of difference post hoc test was applied.

Table 27: Post hoc test for difference between the paired means on agility.

Post hoc test Mean difference SE P
12.00 pm* 41833 17009 016
8.00 am —
4.00 pm* 54400 17009 .002
8.00 am* ] ) 17009 016
12,00 pm 41833
4.00 pm 12567 17009 462
8.00 am* _ 54400 17009 002
4.00 pm
12.00 pm -.12567 17009 462

Significant at *p<0.05
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From post hoc table - 27it was found that the agility in sprinter was significantly
changed in different time interval of a day [F (27 — 5.60, p<0.05] . The significance
difference was observed between 8.00 am and 12.00 pm as well as 8.00 am and 4.00
pm. (Table 27).Thus it was conclude that agility was significantly higher at 4.00 pm (

as lower mean value indicate high performance).
4.7.4: Muscular strength endurance of arm and shoulder

The difference in muscular strength endurance of arm and shoulder performance and
significance of statistical difference in muscular strength endurance of arm and

shoulder performance of different time of day were presented in table 28.

Table 28: Comparison of muscular strength endurance of arm and shoulder
(number) in different time periods of the day among the selected
sprinters (n=30) and significance of statistical difference of different

time of the day.

Different time periods of the day Mean = SD F value | P value
8.00 am 14.73 £4.30 2.37 0.09
12.00 pm 15.80 + 4.08
4.00 pm 16.50 + 3.56

table value of Foos(2,27) = 3.35

Table-28 reveals that Mean and SD with regard to muscular strength
endurance of arm and shoulder in the different time of day were 14.73+4.30, 15.80
+4.08, 16.50+£3.56 respectively. It was seen from the table that the mean score in
muscular strength endurance of arm and shoulder was higher during 4.00 pm, thus it
was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 28).

There was no significant difference were observed in muscular strength
endurance of arm and shoulder at different time interval of a day (table 28) as p value
is higher than 0.05.

4.7.5 Muscular strength endurance of abdominal muscle:

The difference in muscular strength endurance of abdominal muscle performance and
significance of statistical difference in muscular strength endurance of abdominal

muscle performance of different time of day were presented in table 29.
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Table 29: Comparison of muscular strength endurance of abdominal muscle
(number) in different time periods of the day among the selected
sprinters (n=30) and significance of statistical difference of different
time of the day.

Different time periods of the day Mean = SD F value | P value
8.00 am 33.50 + 8.06 0.26 0.76
12.00 pm 34.60 + 8.79
4.00 pm 35.77 +£8.74

table value of Fo.os(2,27) = 3.35

Table- 29 reveals that Mean and SD with regard to muscular strength
endurance of abdominal musclein the different time of day were 33.50+8.06,34.60
+8.79,35.77+8.74 respectively. It was seen from the table that the mean score in
muscular strength endurance of abdominal muscle was better during 4.00 pm. Thus it

was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 29).

There was no significant difference were observed in muscular strength
endurance of abdominal muscle at different time interval of a day (table 29) as p value
is higher than 0.05.

4.7.6 Basic endurance

The difference in basic endurance performance and significance of statistical

difference in basic endurance performance of different time of day were presented in

table 30.

Table 30: Comparison of basic endurance (sec) in different time periods of the
day among the selected sprinters (n=30) and significance of statistical

difference of different time of the day.

Different time periods of the day Mean = SD F value | P value
8.00 am 113.63 £ 10.19 3.45 0.03
12.00 pm 112.56+ 7.89
4.00 pm 108.26+ 6.63

table value of Fo.os(2,27) = 3.35
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Table- 30 reveals that Mean and SD with regard to endurance in the different
time of day were 113.63£10.19, 112.56 £7.89.108.26+6.63 respectively. From the
table value it was clear that there was difference in performance at different time of
the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in basic endurance at
different time of day (Table 30).

In order to find out exact location of difference post hoc test was applied.

Table 31: Post hoc test for difference between the paired means on basic

endurance.
Post hoc test Mean difference SE P
12.00 pm 1.06 2.16 .623
8.00 am
4.00 pm* 5.36 2.16 .015
8.00 am 1.066 2.16 .623
12.00 pm
4.00 pm* 4.300 2.16 .050
8.00 am* 5.3666 2.16 .015
4.00 pm
12.00 pm* 4.3000 2.16 .050

Significant at *p<0.05

From post hoc table it was found the basic endurance in sprinters was
significantly changed in different time interval of a day [F (2,27) — 3.45, p<0.05] . The
significant difference was observed between 12.00 pm and 4.00 pm as well as 8.00
am and 4.00 pm. (Table 31). Thus it was conclude that basic endurancewas
significantly higher at 8.00 am as lower mean value indicate high performance.

4.8. Comparison of selected physiological parameters among the

selected sprinters in different time periods of a day in winter season.

4.8.1 Resting pulse rate:

The difference in resting pulse rate and significance of statistical difference in resting

pulse rate of different time of day were presented in table 32.
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Table 32: Comparison of resting pulse rate (beats/min) in different time periods
of the day among the selected sprinters (n=30) and significance of

statistical difference of different time of the day.

Different time periods of the day Mean + SD F value |P value
8.00 am 60.76x 1.77 3.04 .09
12.00 pm 64.10+ 2.26
4.00 pm 65.03+ 3.06

table value of Foos(2,27) = 3.35

Table-32 reveals that Mean and SD with regard to resting pulse rate in the
different time of day60.76+1.77,64.10 £2.26,65.03+3.06 respectively. It was seen
from the table that the mean score in resting pulse ratewas lower during 8.00 am. In
order to find out whether mean difference is significant or not ANOVA was
calculated (Table 32).

There was no significant difference were observed in pulse rate at different
time interval of a day (table 32) as p value is higher than 0.05.

4.8.2 Resting systolic blood pressure (SBP):

The difference in resting systolic blood pressure and significance of statistical
difference in resting systolic blood pressure of different time of day were presented in
table 33.

Table 33: Comparison of systolic blood pressure (mm of Hg) in different time
periods of the day among the selected sprinters (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean = SD F value|P value
8.00 am 117.13 £ 2.44 43.50 | 0.00
12.00 pm 120.27 £ 3.12
4.00 pm 124.20 £ 3.18

table value of Fo.os(2,27) = 3.35
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Table-33 reveals that Mean and SD with regard to systolic blood pressure in
the different time of dayl117.13+2.44,120.27 +3.12,124.20+3.18 respectively. From
the table value it was clear that there was difference in systolic blood pressure at

different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in systolic blood

pressureat different time of day (Table 33).
In order to find out exact location of difference post hoc test was applied.

Table 34: Post hoc test for difference between the paired means on systolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* 313333 75918 000
8.00 am .
4.00 pm* 706667 75918 .000
8.00 am* 313333 75918 .000
12.00 pm -
4.00 pm* -3.93333 75918 .000
8.00 am* 7 06667 75918 .000
4.00 pm .
12.00 pm* 3.93333 .75918 .000

Significant at *p<0.05

Systolic blood pressure in sprinter was significantly changed in different time
interval of a day [F (2,27) — 43.50, p<0.05] . The significance difference was observed
between 8.00 am and 12.00 pm, 12.00pm and 4.00 pm, as well as 8.00 am and 4.00
pm (Table 34). Thus, it was conclude that systolic blood pressure was significantly
higher at 4.00 pm.

4.8.3: Resting diastolic blood pressure (DBP):

The difference in resting diastolic blood pressure and significance of statistical
difference in resting diastolic blood pressure of different time of day were presented
in table 35.
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Table 35: Comparison of diastolic blood pressure (mm of Hg) in different time

periods of the day among the selected sprinters (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean + SD F value [P value
8.00 am 78.30 £1.89 74.84 | 0.00
12.00 pm 81.73+1.22
4.00 pm 82.70+1.14

table value of Foos(2,27) = 3.35

Table-35 reveals that Mean and SD with regard to diastolic blood pressure in
the different time of day78.30 = 1.89, 81.73 + 1.22, 82.70 + 1.14respectively. From

the table value it was clear that there was difference in diastolic blood pressure at

different time of the day.

In order to find out significant difference F test were applied and by observing

p value it was concluded that there was significant difference in diastolic blood

pressure at different time of day (Table 35).

In order to find out exact location of difference post hoc test was applied.

Table 36: Posthoc test for difference between the paired means on diastolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* 343333 .37800 .000
8.00 am _
4.00 pm* -4.40000 .37800 .000
8.00 am* 343333 37800 .000
12.00 pm _
4.00 pm* -96667 .37800 012
8.00 am* 4.40000 .37800 .000
4.00 pm .
12.00 pm* 96667 .37800 012

Significant at *p<0.05

Diastolic blood pressurein sprinters was significantly changed in different time

interval of a day [F (227) — 74.84, p<0.05] . The significance difference was observed
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between 12 .00pm and 4 pm,8 am and 4 pm as well as 8 am and 12 pm. (Table
36).thus it was conclude that diastolic blood pressure was significantly higher value
at 4.00 pm.

4.8.4: Resting body temperature (Fahrenheit):

The difference in resting body temperature and significance of statistical difference in

resting body temperature of different time of day were presented in table 37.

Table 37: Comparison of resting body temperature (Fahrenheit) in different time
periods of the day among the selected sprinters (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean £ SD F value | P value
8.00 am 96.41 £ 0.97 34.27 0.00
12.00 pm 97.35+0.83
4.00 pm 98.23+0.72

table value of Foos(2,27) = 3.35

Table- 37 reveals that Mean and SD with regard to resting body temperature in
the different time of day96.41+0.97, 97.35 +0.83,98.23+0.72 respectively. From the
table value it was clear that there was difference in body temperature at different time

of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in resting body

temperature at different time of day (Table 37).
In order to find out exact location of difference post hoc test was applied.

Table 38: Post hoc test for difference between the paired means on resting body

temperature.
Post hoc test Mean difference SE P
12.00 pm* -.94533" .22064 .000
8.00 am —
4.00 pm* -1.82633 .22064 .000
8.00 am* .94533" .22064 .000
12.00 pm =
4.00 pm* -.88100 .22064 .000
8.00 am* 1.82633" .22064 .000
4.00 pm -
12.00 pm* .88100 .22064 .000

Significant at *p<0.05
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Resting body temperature in sprinter was significantly changed in different
time interval of a day [F 27 — 34.27, p<0.05]. The significance difference was
observed between 12.00pm and 4.00 pm and 8.00 am and 4.00 pm as well as 8.00 am
and 12.00 pm (Table 38).Thus, it was conclude that resting body temperature was

significantly higher value at 4.00 pm.

4.9. Correlation between selected physiological parameters and

AAHPER youth physical fitness parameters at different time of day

4.9.1 Correlation between selected physiological parameters and AAHPER youth
physical fitness parameter of male sprinter (n=30) subjects in morning at 8.00

am.

The relationship between selected physiological parameters and AAHPER youth
physical fitness parameter at different time of day of male sprinter (n=30) subjects in
morning at 8.00 am were presented in table 39.

Table 39: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameter of male sprinter (n=30) subjects in

morning at 8.00 am.

Physiological | Speed | Agility| Power | Arm |Abdominal [Endurance|Correlation
variables strength| strength with total
fitness
Body A42* | 53* | 26NS | .93* 91* .96* .88*
temperature

Systolic BP | .59* | .75* | .16NS | .93* .95* .20NS 81*
Diastolic BP | .77* | .78* | .08 NS 92* 91* .65* 48*
Pulse rate | .79* | .38* T79* 53* .80* 15NS .82*

table value of r at 0.05 level with 28 df =0.36

From the table 39 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than

the table value of r=0.36 with 28 df and 0.05 level of significance.

It was observed that relationship between body temperature and power

displays no significant relationship. It was also observed that relationship between
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systolic blood presser with leg power, endurance showed no significant relationship.
From the table value it was also found that no significant relationship exist between
diastolic blood presser and power. It was also observed that pulse rate showed no
significant relationship with endurance.From the table value it was clearly observed
that selected physiological parameter showed significant positive correlation with

total fitness.

4.9.2 Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male sprinter (n=30) subjects in noon at
12.00 pm.

The relationship between selected physiological parameters and AAHPER Youth
Physical Fitness parameters at different time of day of male sprinter (n=30) subjects
in noon at 12.00 pm were presented in table 40.

Table 40: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male sprinter (n=30) subjects in

noon at 12.00 pm.

Physiological |Speed| Power | Arm |Agility|Endurance| Abdominal | Correlation
variables strength strength | with total
fitness
Body 73* | .93* 52* | .22NS .38* .95* T73*
temperature
SystolicBP | .89* | .61* 29NS | .40* 22NS A42* 63*
Diastolic BP | .86* | .16NS | .07NS | .85* 99* 23NS 28NS
Pulse rate | .64* | .08NS 76* 46* 54* 78* 24NS

table value of r at 0.05 level with 28 df =0.36

From the table 40 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER Youth Physical Fitness parameters as the calculate value is higher than
the table value of r (0.36) with 28 df at 0.05 level of significance.

It was observed that relationship between body temperature and agility
displays no significant relationship. It was also observed that relationship between
systolic blood pressure and arm strength, endurance showed no significant
relationship. From the table value it was also found that no significant relationship
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exist between diastolic blood pressure with leg power, strength and total fitness. It
was also observed that pulse rate showed no significant relationship with power and

total fitness.

4.9.3 Correlation between selected physiological parameters and AAHPER youth

physical fitness parameters of male sprinters (n=30) in afternoon at 4.00 pm.

The relationship between selected physiological parameters and AAHPER
youth physical fitness parameter at different time of day of male sprinter (n=30)
subjects in after noon at 4.00 pm were presented in table 41

Table 41: Correlation between selected physiological parameters and AAHPER

youth physical fitness parameters of male sprinters (n=30)in afternoon

at 4.00 pm.
Physiological |Speed| Power | Arm [Agility|Endurance| Abdominal | Correlation
variables strength strength | with total
fitness
Body temperature | .46* | .53* 13* 58* 5% .25NS .98*
Systolic BP 62* | .IONS | .17NS | .52* . B1* 51* . B1*
Diastolic BP .83* | .1INS | .07NS | .76* 67* 55* . 02NS
Pulse rate 52* | .06NS .84* .92* .60* 79* .10NS

table value of r at 0.05 level with 28 df =0.36

From the table 41 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than
the table value of r(0.361) with 28 df level of significance.

It was observed that relationship between body temperature and abdominal
strength displays no significant relationship. It was also observed that relationship
between systolic blood presser with leg power arm and strength showed no significant
relationship. From the table value it was also found that no significant relationship
exist between diastolic blood presser with power ,arm strength and total fitness. It was
also observed that pulse rate showed no significant relationship with power and total
fitness. From the table value it clearly observed that selected physiological parameter
show significant positive correlation with total fitness except diastolic bp and pulse
rate.
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4.10. Meteorological condition and personal data of jumpers of

different time periods of a day in summer season:

The temperature and humidity had been measured in different time intervals of day
before starting the experiment.In table 42 metrological condition of different time of

day in summer season were presented.

Table 42: Meteorological condition of different time of a day in summer season.

Variables Time periods of the day
8.00 am 12.00 pm 04.00 pm
Temperature 24°C - 28°C 32°C-34°C 31°C-32°C
Humidity 77% - 76% 70% - 65% 60% - 55%

From table - 42 it was seen that the temperature and humidity of a day in
different time intervals were at 08.00 am 24°C - 28°C (77% - 76%), at 12.00 pm 32°C
- 34°C (70% - 65%) and at 04.00 pm 31°C - 32°C (60% - 55%) respectable(Table
42).

4.11 Personal data

The personal data had been measure before starting the experiment.In table 43

personal data of jumpers were presented

Table 43: Personal data of subjects

Variable MEAN + SD
Age (years) 23.18 +1.45
Weight (kg) 62.00 +1.51
Height (cm) 162.01 +£1.42

From table 43 it was clearly seen that the Mean and SD of age , weight and
height of the subject were 23.18 yrs. = 1.45,62.00 kg + 1.51 and162.01 cm + 1.42
respectively.
4.12. Comparison of selected motor fitness parameters among the
jumpers in different time periods of a day in summer season were

presented here.

4.12.1 Speed:

The difference in sprinting performance and significance of statistical difference in

sprinting performance of different time of day were presented in table 44
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Table 44: Comparison of speed (Sec) performance in different time periods of the
day among the selected jumpers (n=30) and significance of statistical

difference of different time of the day.

Different time periods of the day Mean + SD F value | P value
8.00 am 7.25+0.55 0.10 0.90
12.00 pm 7.28+1.04
4.00 pm 6.95+ 0.50

table value of Foos(2,27) = 3.35

Table-44 reveals that Mean and SD with regard to speed in the different time
of day7.25+0.55,7.28 +1.04,6.95+0.50 respectively. It was seen from the table that the
mean score in speed was better during 4.00 Pm.(as lower mean value indicate high

performance) thus it was considered that performance was higher in 4pm .

In order to find out whether mean difference is significant or not ANOVA was
calculated(Table 44).There was no significant difference were observed in sprinting
ability at different time interval of a day (table 44) as p value is higher than 0.05.

4.12.2 Explosive leg power:

The difference inexplosive leg power performance and significance of statistical
difference in explosive leg power performance of different time of day were presented
in table 45.

Table 45: Comparison of explosive leg power(mtr) in different time periods of the
day among the selected jumpers (n=30) and significance of statistical

difference of different time of the day.

Different time periods of the day Mean = SD F value | P value
8.00 am 2.50£0.19 11.01.
0.01
12.00 pm 2.45+0.18
4.00 pm 2.66+0.16

table value of Fo.os(2,27) = 3.35
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Table- 45 reveals that Mean and SD with regard to explosive leg power in the
different time of day2.50+0.19,2.45 £0.18,2.66+0.16 respectively. From the table

value it was clear that there was difference in performance at different time of the day.

In order to find out significant difference F test were applied and by observing p value
it was concluded that there was significant difference in explosive leg power at
different time of day (Table 45).

In order to find t out exact location of difference post hoc test was applied.

Table 46: Post hoc test for difference between the paired means on explosive leg

power .
Post hoc test Mean difference SE P
12.00 pm .05433 .04709 252
8.00 am
4.00 pm* -.15833" .04709 .001
8.00 am -.05433 .04709 252
12.00 pm
4.00 pm* -.21267 .04709 .000
8.00 am* .15833" .04709 .001
4.00 pm
12.00 pm* 21267 .04709 .000

Significant at *p<0.05

From post hoc table it was found that the explosive leg power in jumper was
significantly changed in different time interval of a day [F (227) — 11.01, p<0.05] . The
significance difference was observed between 12 .00pm and 4 pm as well as 4 pm
and 8 am (Table 46).Thus it was conclude that explosive leg power was significantly
higher at 4.00 pm.

4.12.3 Agility :

The difference in agility performance and significance of statistical difference
inagility performance of different time of day were presented in table 47

Table 47: Comparison of agility (sec)in different time periods of the day among
the selected jumpers (n=30) and significance of statistical difference of

different time of the day.

Different time periods of the day Mean = SD F value |P value
8.00 am 9.59 +0.60 8.50 | 0.00
12.00 pm 10.19 + 0.66
4.00 pm 9.55+0.52

table value of Foos(2,27) = 3.35
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Table- 47 reveals that Mean and SD with regard to agility in the different time
of day9.59+0.60,10.19 +0.66,9.55+0.52 respectively. From the table value it was clear
that there was difference in performance at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in agility at different
time of day(Table 47).

In order to find out exact location of difference post hoc test was applied.

Table 48: Post hoc test for difference between the paired means on agility.

Post hoc test Mean difference SE P

12.00 pm* ] ) 15502 | .000

8.00 am p 59367
4.00 pm -.09100 15502 | 559
8.00 am* 59367 15502 | .000

12.00 pm -
4.00 pm* 50267 15502 .002
4,00 om 8.00 am .09100 15502 | 559
o P 12.00 pm* Z52200 15169 | .001

Significant at *p<0.05

From post hoc table 48 it was found that the agility in jumper was significantly
changed in different time interval of a day [F (227 — 8.50, p<0.05]. The significance
difference was observed between 8.00 am and 12.00 pm as well as 12.00 pm and 4.00
pm. (Table 48). Thus, it was conclude that agility was significantly higher at 4.00 pm
(as lower mean value indicate high performance).

4.12.4: Muscular strength endurance of arm and shoulder

The difference in muscular strength endurance of arm and shoulder
performance and significance of statistical differencein muscular strength endurance
of arm and shoulder performance of different time of day were presented in table 49.
Table 49: Comparison of muscular strength endurance of arm and shoulder

(number) in different time periods of the day among the selected
jumpers (n=30) and significance of statistical difference of different

time of the day.

Different time periods of the day Mean + SD F value |P value
8.00 am 11.73 £ 4.04 1.98 | 0.14
12.00 pm 12.40 + 3.82
4.00 pm 13.63 £ 3.30

table value of Fo.os(2,27) = 3.35
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Table- 49 reveals that Mean and SD with regard to muscular strength
endurance of arm and shoulder in the different time of dayl1.73+4.04,12.40
+3.82,13.63+3.30 respectively. It was seen from the table that the mean score in
muscular strength endurance of arm and shoulder was better during 4.00 Pm, thus it

was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 49).

There was no significant difference were observed in muscular strength
endurance of arm and shoulder ability at differents time interval of a day (table 49) as

p value is higher than 0.05.
4.12.5 Muscular strength endurance of abdominal muscle:

The difference in muscular strength endurance of abdominal muscle performance and
significance of statistical difference in muscular strength endurance of abdominal

muscle performance of different time of day were presented in table -50

Table 50: Comparison of muscular strength endurance of abdominal muscle
number) in different time periods of the day among the selected
jumpers (n=30) and significance of statistical difference of different

time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 28.20 £ 7.02 0.15 0.85
12.00 pm 23.26 £ 7.77
4.00 pm 30.03 + 8.33

table value of Fo.os(2,27) = 3.35

Table- 50 reveals that Mean and SD with regard to muscular strength
endurance of abdominal musclein the different time of day 28.20+7.02,23.26
+7.77,30.03+8.33 respectively. It was seen from the table that the mean score
inmuscular strength endurance of abdominal muscle was better during 4.00 pm. Thus,

it was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 50).
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There was no significant difference were observed in muscular strength
endurance of abdominal muscle ability at different time interval of a day (table 50) as

p value is higher than 0.05.
4.12.6 Basic endurance:

The difference in basic endurance performance and significance of statistical
difference in basic endurance performance of different time of day were presented in
table 51.

Table 51: Comparison of basic endurance (Second) in different time periods of
the day among the selected jumpers (n=30) and significance of

statistical difference of different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 108.03 + 6.23 413 | 0.01
12.00 pm 113.76+ 10.26
4.00 pm 108.73 + 8.61

Table Value of Foos(2,27) = 3.35

Table-51 reveals that Mean and SD with regard to basic endurance in the
different time of day108.03+6.23, 113.76 +10.26,108.73+8.61 respectively. From the
table value it was clear that there was difference in performance at different time of
the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in basic endurance at
different time of day (Table 51).

In order to find out exact location of difference post hoc test was applied.

Table 52: Post hoctest for difference between the paired means on basic

endurance.
Post hoc test Mean difference SE P

12.00 pm * -5.73333" 2.17619 .010
8.00 am

4.00 pm -.70000 2.17619 748

8.00am * 5.73333’ 2.17619 .010
12.00 pm

4.00 pm* 5.03333’ 2.17619 .023

8.00 am .70000 2.17619 748
4.00 pm -

12.00 pm* -5.03333 2.17619 .023
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Significant at *p<0.05

From post hoc table 52 it was found the basic endurance in jumperwas
significantly changed in different time interval of a day [F 2,27y — 4.13, p<0.05] . The
significance difference was observed between 8.00am and 12.00 pm as well as12pm
and 4 pm (Table 52).Thus, it was conclude that basic endurance was significantly

higher at 8.00 am. (As lower mean value indicate high performance).

4.13 Comparison of selected physiological parameters among the
selected jumpers in different time periods of a day in summer season.
4.13.1 Resting pulse rate:

The difference in resting pulse rate and significance of statistical difference in resting

pulse rateof different time of day were presented in table 53.

Table 53: Comparison of resting pulse rate (Beats/minute) in different time
periods of the day among the selected jumpers (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 63.86 + 2.39 14 .86
12.00 pm 64.10 + 1.40
4.00 pm 63.43 £ 2.61

table value of Fo.s(2,27) = 3.35

Table-53 reveals that Mean and SD with regard to resting pulse ratein the
different time of day63.86+2.39, 64.10 +1.40,63.43+£2.61 respectively. It was seen
from the table that the mean score in resting pulse rate was lower during 4.00 pm.In
order to find out whether mean difference is significant or not ANOVA was
calculated (Table 53).

There was no significant difference were observed inresting pulse rate at

different time interval of a day (table 53) as p value is higher than 0.05.
4.13.2 Resting systolic blood pressure (SBP):

The difference in resting systolic blood pressure and significance of statistical
difference in resting systolic blood pressure of different time of day were presented in
table 54.
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Table 54: Comparison of systolic blood pressure (mm of Hg) in different time
periods of the day among the selected jumpers (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean + SD F value | P value
8.00 am 115.30+2.74 [B5.07 0.00
12.00 pm 116.73+2.31
4.00 pm 121.33+1.82

table value of Foos(2,27) = 3.35

Table-54 reveals that Mean and SD with regard to systolic blood pressure in the
different time of day 115.30+2.74,116.73 +2.31,121.33£1.82 respectively. From the
table value it was clear that there was difference in systolic blood pressure at different

time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in systolic blood presser
at different time of day (Table 54).

In order to find out exact location of difference post hoc test was applied.

Table 55: Post hoctest for difference between the paired means on systolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* -1.43333" .60066 .019
8.00 am =
4.00 pm* -6.03333 .60066 .000
8.00 am* 1.43333" .60066 .019
12.00 pm -
4.00 pm* -4.60000 .60066 .000
8.00 am* 6.03333" .60066 .000
4.00 pm .
12.00 pm* 4.60000 .60066 .000

Significant at *p<0.05

The systolic blood pressure in jumper was significantly changed in different
time interval of a day [F (227 — 55.07, p<0.05]. The significance difference was

observed between 8.00 am and 12.00 pm, 12.00 pm and 4.00 pm, as well as 8.00 am
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and 4.00 pm (Table 55). Thus it was conclude that systolic blood pressure was

significantly lower at 8.00 am.
4.13.3: Resting diastolic blood pressure (DBP):

The difference in resting diastolic blood pressure and significance of statistical
difference in resting diastolic blood pressure of different time of day were presented
in table 56.

Table 56: Comparison of diastolic blood pressure (mm of Hg) in different time
periods of the day among the selected jumpers (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean = SD Fvalue | Pvalue
8.00 am 75.80+1.24 59.37 0.00
12.00 pm 77.57 +0.56
4.00 pm 81.43 +£1.00

table value of Fo.os(2,27) = 3.35

Table- 56 reveals that Mean and SD with regard to diastolic blood pressure in
the different time of day75.80 + 1.24, 77.57+ 0.56, 81.43 + 1.00 respectively. From

the table value it was clear that there was difference at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in diastolic blood

pressure at different time of day (Table 56).
In order to find out exact location of difference post hoc test was applied.

Table 57: Post hoc test for difference between the paired means on diastolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* -1.76667" .25300 .000
8.00 am —
4.00 pm* -5.63333 .25300 .000
8.00 am* 1.76667" .25300 .000
12.00 pm =
4.00 pm* -3.86667 .25300 .000
8.00 am* 5.63333" .25300 .000
4.00 pm =
12.00 pm* 3.86667 .25300 .000

Significant at *p<0.05
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Diastolic blood pressurein jumper was significantly changed in different time
interval of a day [F (2,27) — 59.37, p<0.05] . The significance difference was observed
between 12.00pm and 4.00 pm, 8.00 am and 4.00 pm as well as 8.00 am and 12.00
pm. (Table 57).Thus it was concluded that diastolic blood pressurewas higher at 4.00
pm.

4.13.4 Resting body temperature:

The difference in resting body temperature and significance of statistical difference in
resting body temperature of different time of day were presented in table 58.

Table 58: Comparison of resting body temperature (Fahrenheit) in different time
periods of the day among the selected jumpers (n=30) and significance
of statistical difference of different time of the day.

Different time periods of the day Mean + SD F value |P value
8.00 am 96.41 £ 0.97 34.12 | 0.00
12.00 pm 97.31+0.81
4.00 pm 98.21+0.73

table value of Fo.os(2,27) = 3.35

Table-58 reveals that Mean and SD with regard to resting body temperature in
the different time of day96.41+0.97, 97.31 +0.81,98.21+0.73 respectively. From the
table value it was clear that there was difference in body temperature at different time
of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant differencein resting body
temperature at different time of day (Table 58).

In order to find out exact location of difference post hoc test was applied.

Table 59: Post hoc test for difference between the paired means on resting body

temperature.
Post hoc test Mean difference SE P
12.00 pm 21841 .000 157
8.00 am
4.00 pm* .21841 .000 .004
8.00 am 21841 .000 157
12.00 pm
4.00 pm .21841 .000 139
8.00 am* 21841 .000 .004
4.00 pm
12.00 pm .21841 .000 139

Significant at *p<0.05
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Resting body temperature in jumper was significantly changed in different
time interval of a day [F 27 — 34.12, p<0.05] . The significance difference was
observed between 8.00 am and 4.00 pm (Table 59). Thus, it was conclude that resting

body temperature was significantly higher at 4.00 pm.

4.14. The relatioship between selected physiological parameters and
AAHPER youth physical fitness parameters at different time of day
4.14.1 Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30) in morning at 8.00 am.

The relationship between selected physiological parameters and AAHPER youth
physical fitness parameters at different time of day of male jumper(n=30) subjects in

morning at 8.00 am were presented in table 60.

Table 60: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30) in morning

at 8.00 am
Physiological| Speed |Agility|Power| Arm |Abdominal |Endurance| Correlation
variables strength| strength with total
fitness
Body 19 .90*
81* AT* A42* .69* AT *
temperature NS
Systolic BP .65* | .27NS| .81* A48* .58* 81* .94*
Diastolic BP | .72* 92* | 72* | .14NS .68* .65* 46*
Pulse rate
81* |26 NS| .44* | .83* 91* .14NS
29NS

table value of r at 0.05 level with 28 df =0.36

From the table 60 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than
the table value of r(0.36) with 28 df and 0.05 level of significance. It was observed
that relationship between body temperature and leg power displays no significant
relationship. It was also observed that relationship between systolic blood presser and

agility showed no significant relationship. From the table value it was also found that
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no significant relationship exist between diastolic blood presser and arm strength. It
was also observed that pulse rate showed no significant relationship with agility and

endurance and total fitness

From the table value it clearly observed that selected physiological parameters

showed significant positive correlation with total fitness except pulse rate.

4.14.2 Correlation between selected physiological parameters andAAHPER

youth physical fitness parameters of male jumpers (n=30) in noon at 12.00 pm.

The relationship between selected physiological parameters and AAHPER youth
physical fitness parameters at different time of day of male jumpers (n=30) in noon at

12.00 pm were presented in table 61

Table 61: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30) in noon at

12.00 pm.
Physiological| Speed |Agility| Power | Arm |Abdominal|Endurance|Correlation
variables strength| strength with total
fitness

Body 42* b51* | 27TNS | .91* 91* 93* 84*

temperature
SystolicBP | .57* 73* | 18NS | .83* .85* .20NS .80*
Diastolic BP | .73* 74* | .02NS| .82* 81* .65* 42*
Pulse rate 79* 38* | 71* 63* .50* .25NS q2*

table value of r at 0.05 level with 28 df =0.36

From the table- 61 it was revealed that all the cases positive correlation were

found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than
the table value of r (0.36) with 28 df and 0.05 level of significance.

It was observed that relationship between body temperature and leg power
displays no significant relationship. It was also observed that relationship between
systolic blood presser and leg power as well as systolic blood presser and endurance
showed no significant relationship. From the table value it was also found that no

significant relationship exist between diastolic blood presser and leg power It was also
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observed that pulse rate showed no significant relationship with endurance.From the
table value it clearly observed that selected physiological parameter show significant

positive correlation with total fitness.

4.14.3 Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30) in after noon at 4.00

pm.

The relationship between selected physiological parameters and AAHPER youth
physical fitness parameters at different time of day of male jumpers (n=30) in after

noon at 4.00 pm were presented in table 62.

Table 62: Correlation between selected physiological parameters and AAHPER

youth physical fitness parameters of male jumpers (n=30) in after noon

at 4.00 pm.

Physiological |Speed|Power| Arm |Agility|Endurance| Abdominal | Correlation
variables strength strength | with total

fitness

Body
61* | .B2* | .90* | .39* 61* 39* 64*
temperature

Systolic BP | .81* [.16NS| .38* | .40* 91* AT* T71*

Diastolic BP | .67* | .81* | .91* |.20NS .68* .65* 46*

Pulse rate | .52* | .67* | .61* |.18NS 61* 19NS 21INS

table value of r at 0.05 level with 28 df =0.36

From the table 62 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than
the table value of r (0.36) with 28 df and 0.05 level of significance.

It was also observed that relationship between systolic blood presser and leg
power showed no significant relationship. From the table value it was also found that
no significant relationship exist between diastolic blood presser and agility. It was

also observed that pulse rate showed no significant relationship with agility, strength

Presentation of Data, Results and Discussion 78




and total fitness.From the table value it clearly observed that selected physiological

parameter showed significant positive correlation with total fitness except pulse rate.
4.15. Meteorological condition of different time periods of a day in

winter season:

The temperature and humidity had been measured in different time intervals of
daybefore starting the experiment .In table 63 metrological condition of different time

of day in winter season were presented. Table 63 showed the result.

Table 63: Meteorological condition of different time of a day in winter season.

) Time periods of the day
Variables
8.00 am 12.00 pm 04.00 pm
Temperature 14°C - 16°C 22°C - 25°C 22°C - 23°C
Humidity 74% - 77% 60% - 63% 40% - 43%

From table 63 it was seen that the temperature and humidity of a day in
different time intervals were at 08.00 am- 14°C - 16°C (74% - 77%), at 12.00 pm-
22°C - 25°C (60% - 63%) and at 04.00 pm-22°C - 23°C (40% - 43%)
respectable(Table 63).

4.16. Comparison of selected motor fitness parameters among the
jumper in different time periods of a day in winter season were

presented here.

4.16.1 Speed:

The difference in sprinting performance and significance of statistical difference in

sprinting performance of different time of day were presented in table 64.

Table 64: Comparison of speed (sec) in different time periods of the day among
the selected jumpers (n=30) and significance of statistical difference of

different time of the day.

Different time periods of the day Mean + SD F value P value
8.00 am 7.17+£0.48
12.00 pm 7.01+£0.40 1.81 0.16
4.00 pm 6.95 = 0.47

table value of Foos(2,27) = 3.35
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Table-64 reveals that Mean and SD with regard to speed in the different time
of day7.17+0.48, 7.01 £0.40,6.95+0.47 respectively. It was seen from the table that
the mean score speed was better during 4.00 pm(as lower mean value indicate high

performance) thus it was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 64).

There was no significant difference were observed in sprinting ability at
different time interval of a day (table 64) as p value is higher than 0.05.

4.16.2 Explosive leg power:

The difference inexplosive leg power performance and significance of statistical
difference in explosive leg power performance of different time of day were presented
in table 65.

Table 65: Comparison of explosive leg power (mtr) in different time periods of
the day among the selected jumpers (n=30) and significance of

statistical difference of different time of the day.

Different time periods of the day Mean £SD | Fvalue | P value
8.00 am 2.56 £0.28
18.39 0.00
12.00 pm 251+0.25
4.00 pm 3.13+0.68

table value of Fo.os(2,27) = 3.35

Table - 65 reveals that Mean and SD with regard to explosive leg power in the
different time of day2.56+0.28,2.51+0.25,3.13+0.68 respectively. From the table

value it was clear that there was difference in performance at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in explosive leg power

at different time of day (Table 65).

In order to find out exact location of difference post hoc test was applied.
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Table 66: Post hoc test for difference between the paired means on explosive leg

power.
Post hoc test Mean difference SE P
12.00 pm 04367 11285 700
8.00 am
4.00 pm* -56967" 11285 .000
8.00 am -.04367 11285 700
12.00 pm
4.00 pm* -.61333" 11285 .000
8.00 am* 56967 11285 .000
4.00 pm
12.00 pm* 61333" 11285 .000

Significant at *p<0.05

From post hoc table 66 it was found that the explosive leg power in jumper
was significantly changed in different time interval of a day [F 2,27y — 18.39, p<0.05] .
The significance difference was observed between 12.00pm and 4.00 am as well as 8
am and 4 pm (Table 66).

4.16.3 Agility:

The difference in agility performance and significance of statistical difference

inagility performance of different time of day were presented in table 67

Table 67: Comparison of agility (sec)in different time periods of the day among
the selected jumpers (n=30) and significance of statistical difference of

different time of the day.

Different time periods of the day Mean + SD F value P value
8.00 am 10.18 £ 0.65 9.04 0.00
12.00 pm 9.67 £ 0.49
4.00 pm 9.59 + 0.59

table value of Fo.os(2,27) = 3.35

Table-67 reveals that Mean and SD with regard to agility in the different time
of day10.18+0.65,9.67 £0.49,9.59+0.59 respectively. From the table value it was clear

that there was difference in performance at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in agility at different
time of day (Table 67).

In order to find out exact location of difference post hoc test was applied
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Table 68: Post hoc test for difference between the paired means on agility.

Post hoc test Mean difference SE P
12.00 pm* 51567" 15124 .001
8.00 am .
4.00 pm* .59067 15124 .000
8.00 am* -51567" 15124 .001
12.00 pm
4.00 pm .07500 15124 .621
8.00 am* -.59067" 15124 .000
4.00 pm
12.00 pm -.07500 15124 .621

Significant at *p<0.05

Table - 68 represent that the agility in jumper was significantly changed in
different time interval of a day [F 227 — 9.04, p<0.05]. The significance difference
was observed between 8.00 am and 12.00 pm as well as 8.00 am and 4.00 pm (Table
68). Thus it was conclude that agility was significantly higher at 4.00 pm as lower
mean value indicate high performance.

4.16.4: Muscular strength endurance of arm and shoulder

The difference in muscular strength endurance of arm and shoulder performance and
significance of statistical difference in muscular strength endurance of arm and

shoulder of different time of day were presented in table 69

Table 69: Comparison of muscular strength endurance of arm and shoulder
(number) in different time periods of the day among the selected
jumpers (n=30) and significance of statistical difference of different
time of the day.

Different time periods of the day Mean + SD F value | P value
8.00 am 09.30 +4.12 3.34 0.06
12.00 pm 12.30 + 3.94
4.00 pm 13.86 + 3.53

table value of Fo.0s(2,27) = 3.35

Table-69 reveals that Mean and SD with regard to muscular strength
endurance of arm and shoulder in the different time of day9.30+4.12,12.30
+3.94,13.86+3.53 respectively. It was seen from the table that the mean score in

muscular strength endurance of arm and shoulder was better during 4.00 pm(as higher
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mean value indicate high performance) thus it was considered that performance was

higher in 4.00pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 69).

There was no significant difference were observed in muscular strength
endurance of arm and shoulderat different time interval of a day (table 69) as p value
is higher than 0.05.

4.16.5 Muscular strength endurance of abdominal muscle:

The difference in muscular strength endurance of abdominal muscle performance and
significance of statistical difference in muscular strength endurance of abdominal

muscle performance of different time of day were presented in table 70.

Table 70: Comparison of muscular strength endurance of abdominal muscle
(number) in different time periods of the day among the selected
jumpers (n=30) and significance of statistical difference of different

time of the day.

Different time periods of the day Mean + SD F value P value
8.00 am 32.23+6.91 0.35 0.70
12.00 pm 28.76 £ 7.98
4.00 pm 33.80£8.13

table value of Foos(2,27) = 3.35

Table- 70 reveals that Mean and SD with regard to muscular strength
endurance of abdominal musclein the different time of day32.23+6.91,28.76
+7.98,33.80+8.13 respectively. It was seen from the table that the mean score in
muscular strength endurance of abdominal muscle was better during 4.00 pm, thus it

was considered that performance was higher in 4.00 pm.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 70).

There was no significant difference were observed in muscular strength
endurance of abdominal muscle at different time interval of a day (table 70) as p value
is higher than 0.05.
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4.16.6 Basic endurance

The difference in basic endurance performance and significance of statistical
difference in basic enduranceperformance of different time of day were presented in
table 71

Table 71: Comparison of basic endurance (sec) in different time periods of the
day among the selected jumpers (n=30) and significance of statistical

difference of different time of the day.

Different time periods of the day Mean + SD F value | P value
8.00 am 118.00 + 10.28 6.01 0.00
12.00 pm 115.60+ 10.24
4.00 pm 109.70+ 6.14

table value of Foos(2,27) = 3.35

Table-71 shows that Mean and SD with regard to basic endurance in the
different time of day118.00+10.28,115.60 £10.24.109.70+6.14 respectively. From the
table value it was clear that there was difference in performance at different time of

the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference inbasic endurance at
different time of day (Table 71).

In order to find out exact location of difference post hoc test was applied.

Table 72: Post hoc test for difference between the paired means on basic

endurance.
Post hoc test Mean difference SE P
12.00 pm 2.40000 2.46314 .333
8.00 am _
4.00 pm* 8.30000 2.46314 .001
8.00 am -2.40000 2.46314 .333
12.00 pm _
4.00 pm* 5.90000 2.46314 .019
8.00 am* -8.30000" 2.46314 .001
4.00 pm _
12.00 pm* -5.90000 2.46314 .019

Significant at *p<0.05
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From post hoc table-72 it was found the basic endurance in jumper was
significantly changed in different time interval of a day [F 2,27y — 6.01, p<0.05] . The
significance difference was observed between 12.00 pm and 4.00 pm as well as 8.00
am and 4.00 pm (Table 72). Thus it was conclude that basic endurance was

significantly higher at 4 pm as lower mean value indicate high performance.

4.17. Comparison of selected physiological parameters among the

selected jumpers in different time periods of a day in winter season.

4.17.1 Resting pulse rate:

The difference in resting pulse rate and significance of statistical difference in resting

pulse rate of different time of day were presented in table 73

Table73: Comparison of resting pulse rate (beats/minit) in different time periods
of the day among the selected jumpers (n=30) and significance of
statistical difference of different time of the day.

Different time periods of the day Mean + SD F value |P value
8.00 am 64.76% 1.82 0.92 40
12.00 pm 63.13+2.19
4.00 pm 64.50 +1.71

table value of Foos(2,27) = 3.35

Table-73 reveals that Mean and SD with regard to resting pulse rate in the
different time of day64.76+1.82,63.13 £2.19,64.50+1.71 respectively. It was seen

from the table that the mean score in resting pulse rate was higher during 8.00 am.

In order to find out whether mean difference is significant or not ANOVA was
calculated (Table 73).

There was no significant difference were observed in resting pulse rate at

different time interval of a day (table 73) as p value is higher than 0.05.
4.17.2 Resting systolic blood pressure (SBP):

The difference in resting systolic blood pressure and significance of statistical
difference in resting systolic blood pressure of different time of day were presented in
table 74.
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Table 74: Comparison of systolic blood pressure (mm of Hg) in different time
periods of the day among the selected jumpers (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean + SD F value P value
8.00 am 116.27 £ 2.74 61.87 0.00
12.00 pm 118.63 +£2.31
4.00 pm 12490 +£1.82

table value of Foos(2,27) = 3.35

Table-74 reveals that Mean and SD with regard to systolic blood pressure in
the different time of day116.27+2.74,118.63 +2.31,124.90+1.82 respectively. From

the table value it was clear that there was difference at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in systolic blood

pressure at different time of day (Table 74).
In order to find out exact location of difference post hoc test was applied.

Table 75: Post hoc test for difference between the paired means on systolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* -2.36667" .80207 .004
8.00 am
4.00 pm* -8.63333" .80207 .000
8.00 am* 2.36667" .80207 .004
12.00 pm
4.00 pm* -6.26667" .80207 .000
8.00 am* 8.63333" .80207 .000
4.00 pm
12.00 pm* 6.26667" .80207 .000

Significant at *p<0.05

Table - 75 represent that systolic blood pressure in jumper was significantly
changed in different time interval of a day [F (2,27) — 61.87, p<0.05]. The significance
difference was observed between 8.00 am and 12.00 pm, 12.00 pm and 4.00 pm, as
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well as 8.00 am and 4.00 pm(Table 75). Thus it was conclude that systolic blood
pressure was significantly higher at 4.00 pm

4.17.3: Resting diastolic blood pressure (DBP):

The difference in resting diastolic blood pressure and significance of statistical
difference in resting diastolic blood pressure of different time of day were presented
in table 76.

Table 76: Comparison of diastolic blood pressure (mm of Hg)in different time
periods of the day among the selected jumpers (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean = SD F value P value
8.00 am 74.60 £ 13.81 9.06 | 0.00
12.00 pm 80.73+1.22
4.00 pm 83.20+1.49

table value of Fo.os(2,27) = 3.35

Table-76 reveals that Mean and SD with regard to diastolic blood pressure in
the different time of day74.60 + 13.81, 80.73 + 1.22, 83.20 + 1.49 respectively. From
the table value it was clear that there was difference in performance at different time
of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in diastolic blood
pressure at different time of day (Table 76).

In order to find out exact location of difference post hoc test was applied.

Table77: Post hoc test for difference between the paired means on diastolic blood

pressure.
Post hoc test Mean difference SE P
12.00 pm* -6.13333" 2.07962 .004
8.00 am "
4.00 pm* -8.60000 2.07962 .000
12.00 pm 8.00 am* 6.13333" 2.07962 .004
4.00 pm -2.46667 2.07962 239
8.00 am* 8.60000" 2.07962 .000
4.00 pm 12.00 pm 246667 207962 | .239

Significant at *p<0.05
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Table - 77 shows that diastolic blood pressurein jumpers was significantly
changed in different time interval of a day [F (227 — 9.06, p<0.05]. The significance
difference was observed between 8.00 am and 4.00 pm as well as 8.00 am and 12.00
pm (Table 77). Thus, it was conclude that diastolic blood pressure was significantly
higher value at 4.00 pm.

4.17.4: Resting body temperature (Fahrenheit):

The difference inresting body temperature and significance of statistical difference in
resting body temperature of different time of day were presented in table 78.

Table 78: Comparison of resting body temperature (Fahrenheit) in different time
periods of the day among the selected jumpers (n=30) and significance

of statistical difference of different time of the day.

Different time periods of the day Mean = SD F value | P value
8.00 am 94.44 +£0.97 29.89 0.00
12.00 pm 97.43+0.84
4.00 pm 98.20 £ 0.81

table value of Foos(2,27) = 3.35

Table- 78 reveals that Mean and SD with regard to resting body temperature in
the different time of day94.44+0.97,97.43 +£0.84,98.20+0.81 respectively. From the

table value it was clear that there was difference at different time of the day.

In order to find out significant difference F test were applied and by observing
p value it was concluded that there was significant difference in resting body
temperatureat different time of day (Table 78).

In order to find out exact location of difference post hoc test was applied.

Table 79: Post hoc test for difference between the paired means on resting body

temperature.
Post hoc test _Mean SE P
difference
8.00 am 12.00 pm* 2.98400: 22822 .000
4.00 pm* 3.76067 22822 .000
12.00 pm 8.00 am* 2.9840(1* 22822 .000
4.00 pm* 77667 22822 .001
4.00 pm 8.00 am* 3.76067** 22822 .000
12.00 pm* 77667 22822 .001

Significant at *p<0.05
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Table - 79 represent that resting body temperature in jumper was significantly
changed in different time interval of a day [F (27) — 29.89, p<0.05]. The significance
difference was observed between 12.00pm and 4.00 pm and 8.00 am and 4.00 pm as
well as 8.00 am and 12.00 pm (Table 79). Thus it was conclude that resting body

temperature was significantly higher value at 4.00 pm.

4.18. The relationship between selected physiological parameters and
AAHPER youth physical fitness parameters at different time of day:

4.18.1 Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30) in morning at 8.00 am.

The relationship between selected physiological parameters and AAHPER youth
physical fitness parameter at different time of day of male jumpers (n=30) in morning

at 8.00 am were presented in table 80.

Table 80: Correlation between selected physiological parameters and AAHPER

youth physical fitness parameters of male jumpers(n=30) in morning at

8.00 am
Physiological |Speed |Agility|Power| Arm |Abdominal Endurance|Correlation
variables strength| strength with total
fitness

Body A7* |51*  |.29NS |.83* .94* .92* .86*
temperature

Systolic BP  |.50* |.75* |.19NS |.91* .95* .20NS .76*
Diastolic BP |.71* |.73* |.04NS |.90* 91* .65* 49*

Pulse rate J1*  |.33*  |.71* |.53* .80* .15NS .85*

table value of r at 0.05 level with 28 df =0.36

From the table 80 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than
the table value of r (0.36) with 28 df and 0.05 level of significance.

It was observed that relationship between body temperature and power
displays no significant relationship. It was also observed that relationship between
systolic blood pressure, leg power and endurance showed no significant relationship.
From the table value it was also found that no significant relationship exist between
diastolic blood presser and leg power.It was also observed that pulse rate showed no
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significant relationship with endurance.From the table value it clearly observed that
selected physiological parameters show significant positive correlation with total

fitness.

4.18.2. Correlation between selected physiological parameters and AAHPER

youth physical fitness parameters of male jumpers(n=30) in noon at 12.00 pm

The relationship between selected physiological parameters and AAHPER youth
physical fitness parameters at different time of day of male jumpers (n=30) in noon at
12.00 pm were presented in table 81.

Table 81: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30) subjects in

noon at 12.00 pm

Physiological |Speed|Power| Arm |Agility|Endurance| Abdominal | Correlation

variables strength strength | with total
fitness

Body J1* 1.93* | 52* 29NS [.38* .95* 1%

temperature

Systolic BP  [.81* [.61* |27NS [.40* |.26NS 42* .66*

Diastolic BP |.81* |.19NS|.11INS |.85* |.96* .26NS .26NS

Pulse rate 61* |.03NS |.72* 46*  |.51* 78* .20NS

table value of r at 0.05 level with 28 df =0.36

From the table 81 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than

the table value of r (0.36) with 28 df level of significance.

It was observed that relationship between body temperature and agility
displays no significant relationship. It was also observed that relationship between
systolic blood pressure and arm strength as well as systolic blood pressure and
endurance showed no significant relationship. From the table value it was also found
that no significant relationship exist between diastolic blood pressure with leg power
,arm strength as well as abdominal strength and total fitness. It was also observed that

pulse rate showed no significant relationship with power and total fitness.From the
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table value it clearly observed that selected physiological parameters show significant

positive correlation with total fitness except diastolic blood pressure and pulse rate.

4.18.3: Correlation between selected physiological parameters and AAHPER
youth physical fitness parameters of male jumpers (n=30)in after noon at 4.00

pm.

The relationship betweenselected physiological parameters and AAHPER youth
physical fitness parameters at different time of day of male jumpers (n=30) in after
noon at 4.00 pm were presented in table 82.

Table 82: Correlation between selected physiological parameters and AAHPER

youth physical fitness parameters of male jumpers (n=30) in after noon

at 4.00 pm.
Physiological |Speed |[Power| Arm |Agility|Endurance|Abdominal|Correlation
variables strength strength | with total
fitness
Body 56* | b3* | .63* 58* 75* 29NS .95*
temperature
Systolic BP | .62* |.10NS| .17NS | .52* 1INS 61* B67*
Diastolic BP | .63* | .45* | .10NS | .76* S7* .55* 19NS
Pulse rate | .52* |.10NS| .84* .90* 69* T79* .16NS

table value of r at 0.05 level with 28 df =0.36

From the table-82 it was revealed that all the cases positive correlation were
found. Almost all the physiological parameters showed significant positive correlation
with AAHPER youth physical fitness parameters as the calculate value is higher than
the table value of r (0.36) with 28 df level of significance.

It was observed that relationship between body temperature and abdominal
strength display no significant relationship. It was also observed that relationship
between systolic blood pressure and leg power, arm strength and endurance showed
no significant relationship. From the table value it was also found that no significant
relationship exist between diastolic blood pressure and arm strength and total fitness.
It was also observed that pulse rate showed no significant relationship with power and

total fitness.From the table value it clearly observed that selected physiological
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parameters show significant positive correlation with total fitness except diastolic
blood pressure and pulse rate.

4.19 DISCUSSION OF THE RESULTS

The influence of circadian rhythms in human physical performance has been reported
in several studies (Atkinson and Reilly, 1996; Drust et al., 2005; Redlin and
Mrosovsky, 1997; Reilly, 1990). There are some reports on clear relationship between
circadian rhythms and Physical activities involving aerobic fitness, anaerobic fitness,
fine and gross motor skills (Bessot et al., 2007; Kline et al., 2007; Reilly et al., 2007).
Many of our habits, actions and the daily activities have been influenced by the
rhythmic oscillation of biological process. According to the Winget et al., (1985)
many physiological changes associated with the athletic performance have also been
shown to follow the circadian rhythms. Cappaert (1999) also reported that many
physiological functions like resting levels of sensory motor, perceptual, and cognitive
performance and several neuromuscular, behavioural, cardiovascular, and metabolic
variables have been found to occur in the early evening, in line with peak body
temperature rhythm. The present study has showed that the selected motor
performance and physiological functions have been altered in different time periods
of the day among the both sprinter and jumper athletes.

It has been observed from the present study that the motor performance of the
athletes changed at different time periods of the day. The motor fitness variables like
speed, agility, strength/power and endurance of the athletes has been measured by 50
yard run, shuttle run, SBJ and 600 yard run respectively in both sprinter and jumpers
in affected by different time periods of the day during summer and winter season.
Therefore, the motor fitness performance in winter has increased with the increase in
the day hours and reached to the peak level during afternoon at 4.00 pm. Thereafter,
the motor fitness performance has showed increasing tendency. So, the results of the
present study reveal that the motor fitness performance exhibits the circadian rhythm.
The nature of the circadian rhythm in motor fitness performances is of moderate value
in the morning, lower value at noon and the peak value reaches in the
afternoon/evening in summer season. The reason behind this can be that in early
morning hours of summer season, athletes feel easy to perform aerobic activities due
to the moderate temperature prevailing in the atmosphere. On contrasting, in winter

season athletes feel very easy to perform aerobic activities during the early evening
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hours due to the temperature effect. This may be reason in which both resting heart
rate and respiratory rate has been found to be better in the early morning hours (08.00
am) (Afonso et al., 2009).

The variation in performance which has been observed in the data of the
present study is in consonance with many leading researchers (Atkinson and
Reilly, 1996; Drust et al., 2005; Redlin and Mrosovsky, 1997; Reilly, 1990). Many of
these researchers have indicated that from morning to afternoon there is a change in
environment temperature with diurnal variation as a consequence, body temperature
changes with minimum being in the morning and maximum during afternoon.
Furthermore, they have indicated that these changes have a strong influence in body
metabolism, calcium release in the muscle fibre, mental activity, sleep-wake cycle,
which may be attributed in the final motor performance in selected test. From this
observation, it is evident that due to these changes in body external environment as a
consequence of circadian rhythm the significant improvement of performance is
observed in selected activity. Perhaps for this reason many competition for example
weightlifting, wrestling etc where power has a crucial role to play performance are
being conducted in the afternoon. Considering the influence of circadian rhythm on
performance if competition is being conducted in the afternoon accordingly, the
athlete will be benefited maximum but it is also doubtful whether the organizer in
various competitions are aware of the changes in performance due to circadian
rhythm. In Olympics, it has been observed that marathon is being conducted
when temperature is maximum to accommodate TV viewer worldwide. Competition
should be conducted after considering the circadian rhythm influence on athletic

performance. Training should be conducted by accepting this variation.

The effect of circadian rhythms on sporting performance and some other
related variables have been dealt with such as maximal and resting heart rate,
maximum isometric power, hormonal adaptations, flexibility, reaction time, body
temperature, isokinetic leg power, anaerobic power and capacity has been revealed by
many studies (Bougard et al., 2009; Afonso et al., 2006; Sedliak et al., 2007; Reilly
and Waterhouse, 2009; Wyse et al., 1994; Hill and Smith, 1991). According to the
Waterhouse et al., (2005), the Body temperature is one of the important basic
variables of circadian rhythm and many sporting performance elements follow body
temperature changes. The temperature is not constant geographically throughout the
day. According to the change of the temperature in a day both physical and
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physiological qualities are varied. According to Reilly (1992), the body temperature
and motor performance both are closely related. In the present investigation, when the
subject’s body temperature at various times is measured, it has been revealed that
body temperature has increased gradually from morning to afternoon in both summer
and winter season. The body temperature measured at 4.00 pm is seen as statistically
higher than the body temperature level obtained at 8.00 am and 12.00 pm; similar
result has been reported by Venugopal et al.,, (2010). Both the physical and
physiological variables differed significantly with the reference to change of
temperature in a day (Navamani, 2004). He also found that the above physical
variables during the evening hours (14.00 hrs) were significantly higher. Therefore,
the results of the present study confirm a causal link between body temperature and
exercise performances. Indeed, the increase in core temperature in the afternoon could
enhance the conduction velocity of the action potentials and the metabolic reactions
increasing. However, the present study’s results also showed a significant correlation
between body temperature and motor fitness Indeed, the increase in core temperature
in the afternoon could enhance the conduction velocity of the action potentials and the
metabolic reactions increasing, therefore, the muscle power also increase.

The results of the present study have been supported by the results of previous
findings that the motor performance of the athletes shows circadian variations
(Reilly, 1990; Atkinson and Reilly, 1996 ;). According to Reilly, (1994), many
components of motor performances are closely related to body temperature which
reaches to peak level in the evening. Reilly (1994) also suggested that the functions of
the lungs, cardio vascular system, kidneys, muscular activity and cognitive abilities
have been regulated by circadian rhythms. The maximum efficiency of the players
was observed in the late afternoon (Ferrario et al., 1982). The grip strength of the
athletes happens to be greatest during the day hours and least in night (Kleitman,
1963). Kleitman (1963) and Garai (1992) reported that the accuracy of the
performances of the athletes reach to maximum level at 12.00 hours and minimum in
the early morning. Reilly and Garrett, (1998) proved that the various sports
performances are influenced by the different times throughout the day and it was also
depend on the intensities and duration of the exercise. Many studies have documented
the fluctuations and changes in athletic performance at various hours of the day. The
isokinetic muscle strength of the knee-lowering muscles significantly change in
different hours of the day and the muscle strength increases in the evening
(Bambaichi et al., 2005 34). The fat oxidation was highest in both obese and normal
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men observed in the evening (Mohebbi and Azizi, 2011). According to the Jourkesh
et al., there is significant difference in the maximum anaerobic power at the different
time periods of the day; however, there have been no significant changes in speed,
strength at different hours of the day in present study. Winget et al., (1985) reported
that circadian rhythm in motor fitness may also be due to the circadian rhythm in
psychological parameters. Subjective alertness and variation in mental performance
have been reported to exhibit circadian rhythm with peak value in afternoon Winget
et al, (1985) , Brown (1949), Thayer (1970), Dermer (1972).Psychological parameters
associated with arousal also exhibit pronounced circadian rhythm with high values
during day and lower value during night Conroy and Mills (1970). Most of the world
records and athletes peak performances are usually gained in the evening time,
because during the evening hours the internal temperature of athletes body is
maximum (Reilly and Garratt, 1998)

Results of the present study indicated that the physiological parameters were
at peak level in the afternoon. Different physiological factors such as body
temperature, pulse rate, blood pressure, cardiovascular functions, respiratory
functions, blood compositions etc. involved in the alteration of motor fitness
performances with circadian variations. Most of the physiological functions of the
human have been influenced by the circadian rhythm along with the physical activity
(Sollberger, 1965; Moore Ede et al, 1983). Circadian variations in cardio vascular
functions make significant contributions to athletic performances, since these
variations influence: the rate of delivery of oxygen, glucose and hormones to various
systems, the removal of metabolites from these organs, the distribution of metabolic
heat from core to periphery, and the relative impact of physical exercise upon
cardiovascular function itself (Winget et al, 1985). According to Winget et al, (1985)
the circadian rhythms in cardiac function (stroke volume, cardiac output, and heart
rate) peak around 17:00 hrs. The blood pressure is also at the peak level during
afternoon, associated with the minimal capillary resistance due to circadian rhythm
(Doring and Riecke, 1976; Kanabrocki et al., 1973). Reilly et al., (2001) pointed out
that the circadian rhythm in heart rate responses had significant variation after
exercise. The cardiovascular system is most resistant to the impact of position or
postural changes during the physical activity (Aschoff and Aschoff, 1969; Hossman et
al., 1980).

As far as this current investigation is concerned, there are certain limitations.
The cardiac output or stroke volume is not measured during the study period. The
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hormonal status like the concentration of cortisol and testosterone of the subjects has
not been measured during the study period. Only male subjects were selected for the
experiment; females were not selected because the physiological conditions of
females may change according to their menstrual cycle (Dunne et al., 1991; Freedman
and Girgis, 2000; Kuwahara et al., 2005). So, effects of circadian rhythm may be
affected by other physiological factors in females.

From the present study it can be concluded that the physical and physiological
activity is higher in afternoon and/or evening in comparison to morning time. The
cardiovascular system is influenced in the different time periods of the day in
different seasons. Physical efficiency is higher in evening and/or afternoon compare
to morning hours, is probably due to efficient regulation of cardiovascular system, and
by the autonomic nervous system. However, reflex autonomic and cardiovascular
activities are efficient in athlete subjects compared to normal subjects.

4.20 TESTING HYPOTHESIS

1) First hypothesis stated that there may be positive relationship between the both
physiological and motor fitness parameter with different time of the day.The
findings of the study showed that there was significant positive relationship
between the some physiological and motor fitness parameter with different
time of the day. However there was no significant relationship in few
parameters.So as per the assessment of significance, null hypothesis was
partially rejected.

2) The second hypothesis stated that there was significant difference among the
different time periods of the day on the selected motor fitness and physiological
parameter of the athletes.The findings of the study showed that there was
significant difference in agility, explosive power, endurance, resting blood
presser, and body temperature. Hence the second hypothesis on the above said
parameters was accepted. However there was no significant difference in
speed, strength, resting pulse rate, at different time of day hence null hypothesis
was partially rejected

3) The third hypothesis stated that there was no effect of seasonal circadian
variation in selected motor fitness and physiological parameter among the
athletes. The finding of the study showed that there was significant deference
observed thus null hypothesis was rejected.
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CHAPTER-V

SUMMARY, CONCLUSION & RECOMENDATIONS

In this chapter, the summary of all previous chapters has been included. Summary of
result and conclusion was drawn on the basis of the result obtained have also been
presented in this section. Recommendations of the study for future research as well as

for practical application have also been included here.
5.1 SUMMARY

The concept of circadian rhythm and its effects on sports training and performance
was studied by several researchers, sports physiologists as well as sports scientists.
The diurnal variation of circadian rhythm taxes on sports performance in terms of
motor fitness as well as the physiological and psychological orientation of an athlete.
Sincere efforts have also been made by the researcher to explore various dimensions
of circadian rhythm in the sports arena. Nowadays, technological advancement and
scientific orientation directly involve exploring sports performance and a tremendous
comparative atmosphere has been observed in the field of sports. Now sports are not
only limited to amateur settings, it is a profession as well as bread and butter. A large
number of sports physiologists, sports scientists, and sports performance analyzers try
to identify the specific internal and external orientation of optimum performance.
However, it is well known that different types of sports demand different types of
physical, physiological as well as psychological characteristics. Generally, physical
training or activity indirectly alters the physiological and psychological dimensions of
human beings, and family culture, food habits, lifestyle, local climate, and genetic
factors play a leading role to build the physical structure. From this point of view, it is
clear that specific physical orientation is required to execute any task effectively, that
may be fieldwork or daily life activity. Now researchers, coaches, physical trainers as
well as sports physiologists try to explore specific times of the day for specific
physical training or activity according to their psycho-physiological condition.
However, the motor performance of an individual depends on the functioning
efficiency of neuro-physiological coordination and psychological readiness and
diurnal effects of circadian rhythm taxes on neuro-physiological coordination and

psychological readiness. Several studies discover the relationship between circadian



rhythm and various physiological factors and conclude most of the physiological
parameters (heart rate, blood pressure, body temperature, etc.) are affected by specific

time intervals of the day.

There are several kinds of research that have been carried out to study the
effect of circadian rhythm of physiological parameters of human beings such as body
temperature, heart rate, blood pressure. The physiological functions were closely
related to the changes in body temperature. Body temperature depends on the balance
between heat production and heat loss. Kleitman et al, (1938) reported that the cause
of the rhythm of body temperature probably was in variation in functioning of the heat
loss mechanism or temperature-regulating mechanism and also suggested that the
accepted distinction between morning and evening types might be related to early and
late peaking in body temperature.

According to Conroy and Mills, (1970) temperature thresholds for
vasodilation and sweating are greater by day than at night, although this appears to be
a secondary manifestation of altered hypothalamic activity rather than the primary
cause of the variation in core temperatures. According to Folkard et al, (1985) that
individuals could differ from one another in the phase of their circadian rhythms in
various measures including body temperature and performance efficiency for various
tasks. It was also concluded that the circadian rhythms in temperature, alertness, and
some types of performance could vary from person to person.

According to Kleitman and Kleitman (1953) and Lewis and Lobban
(1957), the heart rate shows a substantial circadian variation at rest. They reported
that the circadian rhythmicity in resting pulse rate showed its lowest level between 4
to 6 a.m., rising rapidly until noon, increasing slightly until 5 to 6 p.m., and finally
decreasing gradually until again reaching its lowest level. There is a substantial
circadian variation in heart rate both at rest and during submaximal exercise (Voigt et
al, 1967; Klein et al, 1968 and Crockford and Davies, 1969).

The circadian rhythm in oral temperature and heart rate were parallel to each
other in both phase and magnitude. They also observed individual variation in the
circadian rhythms in these parameters Sen and Kar, (1979). Reilly et al, (1984)
observed that the heart rate peaked in the afternoon. They also studied the effect of
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exercise on circadian rhythm and found that the normal rhythm became weakened at

maximum heart rate.

Many investigations have been reported that blood pressure also exhibits
circadian rhythm.The blood pressure, blood flow, blood component, oxygen
consumption show circadian variation (Cohen, 1980). Similar results were obtained
by Reilly et al, (1984). But according to Cabri et al, (1988), there is no significant
effect of circadian rhythm in pre-exercise blood pressure. They also observed there
was no change in systolic blood pressure after exercise. They could observe circadian

rhythm only in post-exercise diastolic pressure.

There is general agreement that athletic performance improves over the course
of the day. One major factor in this variation is plainly the level of arousal of the
competitions. The soccer players during 45 minutes, and found that movement on the
field reached a minimum at about 05.00 hours, with a peak at 17.00 hours (Reilly and
Walsh, 1981).According to Reilly and Brooks, (1982) the metabolic responses to
exercise under steady-state conditions varied with the time of day. The maximal
efficiency has been noted in the late afternoon (Ferrario et al, 1982). According to
Hill and Zauner, (1984) the adaptation to exercise training might be specific to the
time of the day of training. They found after regular weight training at a particular
time of day, human subjects were stronger at that time of day than at another. Hill,
Cureton, and Collins, (1989) studied the effect of circadian rhythm on exercise
performance. They found that the subjects who were trained in the morning had a
higher value in the morning and subjects who were trained in the afternoon had higher

values in the afternoon.

The present study has been designed to investigate the changes in motor
fitness and physiological parameter that have been closely linked to the circadian
rhythm. The supple change of motor fitness and physiological parameters maybe not
be evident in the university student-athlete and sometimes evoked these changes of
physiological and motor fitness parameters indicate the alteration of the circadian
variation. From the above discussion, it appears that there are several investigations
have been made regarding the circadian variation of physiological and motor fitness

performance on humans. But less importance has been given to the changes of motor
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fitness and physiological parameter of the university student-athlete in different time
intervals of the day as well as seasonal variation. The purpose of the study was to
enrich the field of physical education with the knowledge of circadian rhythm that
might be helpful in planning and programming training and competition for a higher
level of motor performance.So the problem was stated as EFFECT OF
CIRCADIAN RHYTHM ON SELECTED MOTOR FITNESS AND
PHYSIOLOGICAL PARAMETERS IN TRACK AND FIELD ATHLETES.

In the present study, 30 male athletes in each group of sprinters and jumpers
were selected having the age range 22-25 years from different training institutions of
west Bengal. The subjects were studying in college and universities and have
represented in Athletic Championship. Data were collected at two seasons (winter and
summer) of the year at three time periods of a day (8.00 am, 12.00 pm, and 4.00 pm).
Keeping in mind the criteria and specific purposes of the present investigation the
below-mentioned motor fitness and physiological parameter were measured at regular
intervals during the selected time of day. The following motor fitness parameters were
tested on the subjects: Speed, Explosive leg power, Muscular strength endurance of
arm and shoulder, Muscular strength endurance of abdominal muscle, Basic
endurance, Agility. The following physiological parameters were tested on the
subjects:Resting pulse rate, Resting diastolic blood pressure (DBP), Body

temperature, Resting systolic blood pressure (SBP).

The experiments of the study were described into the following phases.
Comparison and correlation of motor fitness and physiological parameter among the
sprinter and jumper in summer and winter season at the different time periods of the
day. In this phase the evaluation of different motor fitness and physiological
parameter of the sprinter and jumper at the different time periods of a day in summer
and winter season on a comparative basis and also determine the correlation between
motor fitness and physiological parameter in different time periods of the day in both

Seasons.

For the purpose of analysis of data, the following statistic was applied. The
obtained data in form of digital scores were treated statically to get the result and to

draw a conclusion. Mean and SD was used as descriptive statistic. The degree of
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relationship was measured with the help of the correlation coefficient. The
significance of statistical difference at different time periods was measured with
thehelp of F test and to find out the exact difference between time periods of the day

post hoc test was applied.
SUMMARY OF RESULT

The present study indicated that different time periods of the day had a effect on the
different parameters of motor fitness (Speed, agility, explosive leg power, basic
endurance, muscular strength endurance of arm and shoulder, and muscular strength
endurance of abdominal muscles), the performance of the athletes as well as some
physiological variables. It was seen that the nature of the circadian rhythm of motor
fitness showed a lower/ moderate value in the morning at 08.00 am and noon at 12.00
pm, and peak value in the evening at 04.00 pm in winter season. Some components of
motor fitness such as agility, explosive leg power, and basic endurance showed
significant circadian variation. On the other hand, no significant circadian variation
was noted in the speed, muscular strength endurance of the arm and shoulder, and
muscular strength endurance of abdominal muscles values among the athletes.
Regarding the effect of circadian rhythm in physiological parameter suggests that the
physiological variables in resting condition increases from morning to afternoon and
then starts declining slowly among the athletes. A significant circadian variation was
seen in the blood pressure and body temperature having a peak value at 04.00 hours
and lowest at 08.00 hours among the selected athletes. There was no significant
circadian variation was noted in the pulse rate values at different time periods of the
day in both seasons among the selected athletes. Almost all the physiological
parameters showed a significant positive correlation with motor fitness components at
different time periods of the day for both seasons. Regarding the effect of seasonal
variation on circadian rhythm in motor fitness, it was noted that the nature of
circadian rhythm became moderate value at 08.00 am and 12.00 pm and peak value
during 04.00 pm in summer season and the winter season the rhythm of the motor
fitness showed a lower value in the morning at 08.00 am, moderate value at noon

12.00 pm, and peak value in the evening at 04.00 pm.
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5.2 CONCLUSION

Results of the present investigation lead to draw the following conclusion:

Vi.

Vii.

Total motor fitness shows circadian rhythm with changing values at different
periods of the day. This circadian rhythm becomes different with seasonal

variation.

During winter the motor fitness reaches its peak value in afternoon and lowest
in the morning. In summer also the motor fitness becomes highest in afternoon

but it becomes lowest at noon.

Specific motor fitness components of sprinters and jumpers — the agility,
power and endurance exhibit circadian rhythm with their peak values in

afternoon.

Other motor fitness components of both the groups considered in this study —
the speed, arm strength and abdominal strength endurance do not exhibit

circadian rhythm either in winter or summer.

Physiological parameters in resting condition — the systolic, diastolic blood
pressures and body temperature how circadian rhythm with the trend of
increasing from morning to afternoon in both the seasons. But, the trend

becomes a decreasing one from evening.
The pulse rate at resting condition does not show any circadian variation.

In both the season almost all the physiological parameters (except pulse rate)
showed significant positive correlation with total physical fitness parameters

in case of both the sprinters and jumpers at different time of the day.

5.3 RECOMMENDATION

On the basis of the results of the study and conclusions drawn, the following

recommendation may be made for further investigation and for practical purpose.

5.3.1 RECOMMENDATION FOR FUTURE RESEARCH

The following recommendations were made for future investigation in the light of the

results of the present study
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i) It was recommended that similar research may be conducted collecting data
for the entire duration of a day (24 hours) and also with the subjects both male
and female of different age groups, subjects with different levels of

participation in different games and sports.

i) It was recommended that more study may be conducted to analyze the
circadian rhythms in motor skills and also in the other components of fitness
such as maximum strength, balance, adaptation ability, orientation ability,

coupling, etc.

iii) It was recommended that the physical trainers and coaches should prepare the
training and competition schedule on basis of the nature of circadian variation

and plans for travel of the athletes in their respective games.
5.3.2 RECOMMENDATION FOR PRACTICAL APPLICATION

i) Training programmed for games and sports should be prepared on the basis of

the nature of circadian rhythm in motor fitness and physiological parameter.

i) For preparing the competition schedule nature of circadian rhythm should be

considered.

iii) For the intercontinental championship, world championship and Olympic
Games change of time of competition from the time of training is an essential
feature. In these cases, long-term planning for adaptation with the change in

time of training should be done.
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