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ORIGINAL RESEARCH PAPER

SPEED ADAPTATION IN CYCLE DURATION AND EMG
DURING RUNNING AT DIFFERENT TERRAIN AND
GROUND CONDITIONS

Johnny Nilsson!, Asbjorn Gjerset?, Egil Johansen? and Mikkel Lund?

"' The Swedish School of Sport and Health Sciences, Stockholm Sweden
>The Norwegian School of Sport Sciences, Oslo, Norway
Address: The Swedish School of Sport and Health Sciences (GIH)
Box 5626 S-114 86 Stockholm, Sweden
Phone: +46 8 12053739
E-mail: johnny.nilsson@gih.se

Abstract

The purpose was to study how important stride parameters such as the
cycle duration, electromoygraphical (EMG) burst duration and activation
level change with running speed and with change in terrain and ground
conditions. In total six male regional to national level elite orienteers
participated in the study. Mean (range), height and weight were 25 (19-32)
vears, 180 (1.74-1.88)m and 71 (67-75)kg. Hip joint angular displacement
was determined by means of an electrogoniometer. The electrical activity in
m. vastus lateralis (VL) of the right leg was recorded with bipolar surface
electrodes taped over the belly of the muscles. Electrogoniometric and EMG
data were recorded by means of a portable data logger at a rate of 1000 Hz.
The time between markers in test intervals was recorded by means of an
ultra sound based timing system (Time-it, Eleiko AB, Sweden). The
participating orienteers performed, after a warming up period, runs on four
different horizontal ground surfaces; gravel road, forest terrain (low density
undergrowth), timber felling and wet moss. The recordings were done
during running in four different constant self determined speeds: slow,
medium, fast (competition speed) and maximum speed. The cycle duration
decreased in a similar manner with speed during running in all the tested
terrain conditions and gravel road. The burst duration of the knee extensor
m. vastus lateralis showed the same trend as the change in cycle duration
with speed. The same increasing trend in mean EMG activation level with
speed is seen in all terrain conditions and gravel road. However, specific
differences between terrain and surface conditions in cycle duration, burst
duration and EMG amplitude were present.
Key words: speed adaptation, terrain, ground surface, orienteering.

Copyright © by the Latvian Academy of Sport Education in Riga, Latvia
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Introduction

Orienteering is a sport that is extremely demanding, not only with
respect to work load, but also with respect to running techniques that has to
be performed in different terrain and on different surfaces at different
speeds. The change in surface from hard to soft and from even to extremely
uneven etcetera will impose a challenge to the neuro-motor system in the
execution of an optimal movement for the specific demands. From a motor
control point of view it would be beneficial to use a similar basic movement
pattern over the whole velocity range and on different surfaces. Very few
studies have been performed in orienteering in general and biomechanical
aspects in particular (Creagh & Reilly 1997). However, one exception from
this is a study by Havas and Kérkkdinen (1995) that investigate the effect of
running speed and surface on muscle activity during running on a path and
in terrain. This study showed an increased activation of m. gastrocnemius,
m. biceps femoris, m. vastus lateralis and m. rectus femoris with speed.
Differences in the integrated EMG signal between running in the terrain and
on a path were seen in m. gastrocnemius and m. biceps femoris but not in m.
vastus lateralis and m. rectus femoris at increased relative speed. These data
suggest a generic speed adaptation but specific EMG activation output
related to ground surface. With reference to this the present study aimed at
further investigates the cycle duration and EMG response during running in
four different ground surface conditions: gravel road, forest terrain, wet
moss and timber felling. Further, our aim was to investigate how a typical
relevant muscle for running and cycle duration adapt to increased speed
within the different terrain conditions. Thus, this investigation will add
important detail information how the system solve the motor control as a
response to increased speed and change in terrain and ground conditions.
More specifically, the purpose was to study how important stride parameters
such as the cycle duration, electromoygraphical (EMG) burst duration and
activation level change with speed and with change in running terrain and
ground conditions.

Material and methods

Participants. In total six male regional to national level elite orienteers
participated in the study. Mean (range), height and weight were 25 (19-32)
years, 180 (1.74-1.88) m and 71 (67-75) kg. The study was approved by the
Regional Ethic Committee. The participants wore conventional orienteering
shoes and light clothing during the tests.

Electrogoniometry. Hip joint angular displacement was determined by
means of an electrogoniometer that was attached by elastic tape and straps
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over the hip joint (trochanter major) (Fig. 1A). Angular displacement of the
hip joint of the right leg was used to determine the cycle duration (Fig. 1B).
Left and right leg symmetry was assumed. Angular displacement in the
sagittal plane was recorded. The electrogoniometric data was sampled at
1000 Hz. Cycle duration and stride rate was calculated from consecutive
cycles of the hip angular displacement (Fig. 1B).

A

Electro-goniometer
p=hicteb el Al Lo Ll

., EMG A
' VL ]

Hip joint angle

Electromyography

m. Vastus lateralis; VL
——

Figure 1. Electromyography (EMG)

Electromyography (EMG). The electrical activity in m. vastus lateralis
(VL) of the right leg was recorded with bipolar surface electrodes taped over
the belly of the muscle (see Figure 1A for placement of the electrodes). The
site of the electrode placement was gently shaved and cleaned with alcohol
before application of the surface electrodes. The EMG data was recorded at
1000 Hz.

Data logging. Electrogoniometric and EMG data were recorded by
means of a portable data logger (ME3000P, Mega Electronics, Finland).

Test settings and test speeds. The participating orienteers performed,
after a warming up period, runs at four different horizontal ground surfaces;
gravel road, forest terrain (low density undergrowth), timber felling and wet
moss. The recordings were done during running in four different constant
self determined speeds: slow, medium, fast (competition speed) and
maximum speed. The test intervals were marked in the terrain settings and
on a gravel road. The time between markers in the test intervals was
recorded by means of a ultra sound based timing system (Time-it, Eleiko
AB, Sweden). The mean velocity was calculated by dividing the length
between time markers by the time spent between the markers. The
participants were allowed repeated runs (shorter than 15s) in the test
intervals if the preferred speed was not reached and rest periods (about 90s)
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were allowed between runs to avoid that fatigue affected the performance by
the participants.

Analysis. The stored data was analyzed by means of a custom made
program script in the Matlab® software (Matlab Inc. USA). The hip angular
displacement (onset flexion in one cycle to onset flexion in the following
cycle) was used to determine the stride cycle duration in repeated cycles
(see Figure 1 B). Each EMG burst was rectified and filtered and the mean
EMG amplitude was calculated by dividing the area under the EMG curve
by time.

Statistics. Standard descriptive statistics including means, standard
deviations (sd) and ranges were employed in the data analysis. Differences
between mean data were tested using repeated measures ANOVA and the
alpha level was set to 0.05 to assume statistical significance. Post hoc
comparisons were made using the Tukey procedure.

Results

The cycle duration decreased in a similar manner with speed during
running in all the tested terrain conditions and gravel road (Fig. 2A). The
burst duration of the knee extensor m. vastus lateralis showed the same
trend as the change in cycle duration with speed (Fig. 2B). The same
increasing trend in mean EMG activation level with speed was seen in all
terrain conditions and gravel road (Fig. 2B-C). Specific differences in cycle
duration, burst duration and EMG amplitude are present in Figure 2.
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Figure 2. EMG amplitude
Discussion

The clear trends in stride cycle duration and EMG during running in
different terrain and on different surfaces with speed indicate that the neuro-
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motor system tends to adapt the control of locomotion with a similar basic
pattern in the studied parameters (cf. Nilsson et al. 1985, Nilsson &
Thorstensson 1987). Despite the similar generic trends in stride cycle duration
and EMG in different terrain settings and on gravel road as well as different
speeds there are specific differences that will be discussed in the following
section.

The speed range from perceived slow to maximum (i.e. peak speed) for
this group of male elite orienteers was about 5 mes™ (approximately 2-7 mes™)
(Fig. 2A-C). It is obvious that terrain setting and surface conditions influenced
the speed range in the order; wet moss, timber felling, forest and gravel road.
The maximum average speed running in the wet moss was almost 4 mes™ but
the maximum speed was much higher, approximately 7 mes” when the elite
orienteers ran on a gravel road. Therefore, surface conditions such as
undergrowth, type of surface (such as wet moss and gravel road) and the impact
response i.e. stiffness of running surface seem to have clear effect on the speed.
Running on the extremely compliant surface wet moss only allowed a
maximum speed of about 60 percents of the speed obtained on a gravel road.

The average stride cycle duration ranged from about 0.8s to about 0.5s
from slow to maximum speed. This corresponds to about 1.2Hz at slow speeds
to about 1.5-2.0Hz at maximum speed. The shortest stride cycle duration i.e.
the highest stride frequency at maximum speed was in the order; running on
gravel road, forest terrain, timber felling and wet moss, respectively. The
differences in stride cycle duration and stride frequency between the different
terrain settings were significant at maximum speed. It is worth noting that the
stride cycle duration during wet moss running at maximum speed is
significantly shorter than other terrain settings tested at compatible speeds. It is
assumed that the compliant base of support of the wet moss does not allow a
leg thrust that cause a long flight phase, which reduces the stride cycle duration.
The burst duration of m. vastus lateralis follows the order; wet moss, timber
felling, forest terrain and gravel road at almost all speed levels from low to
maximum (Fig. 2B). It is obvious from Figure 2B that the burst duration is
longer in wet moss running at all speeds compared to all other test settings.
This is also seen in the relative support phase duration (represented by the knee
angular displacement) in wet moss running at competition speed, which is
longer than in other terrain conditions (Nilsson et al. 2013a). Also the burst
duration during running in timber felling is longer than running in forest terrain
and on a gravel road. It is assumed that the elongation of burst duration may be
caused by the compliance as well as density and complexity running in wet
moss and timber felling, respectively. The elongation of the burst duration i.e. a
longer activation of the muscle is one prerequisite for longer contraction and
thereby a larger metabolism at given speeds and muscle activation levels. The
mean EMG level during wet moss running showed larger values than in the



8 | Nilsson et al: SPEED ADAPTATION IN ...

other tested terrain settings and gravel road running at comparable speeds. This
indicates that the orienteer has to activate m. vastus lateralis to a larger extent at
comparable speeds. The larger muscle metabolism related to the higher mean
activation level causes larger energy consumption for a given speed. In
addition, the longer burst duration may occlude the blood flow to a larger extent
restricting the oxygen to reach the musculature which in turn may cause a
larger local anaerobic metabolism in vastus lateralis with an increased risk of
local fatigue.

The specific differences between the various terrain test settings calls for
a more specific view on training. The results in this study point at the
importance of specific adaptation to speed and terrain condition. This is
important information in endurance and strength training design and for the
acute route choices in an orienteering race.

Conclusions

The cycle duration and burst duration of the knee extensor m. vastus
lateralis decreased in a similar manner with speed during running in all the
tested terrain conditions. The same increasing trend in mean EMG activation
level with speed is seen in all terrain conditions and gravel road. However,
specific differences in cycle duration, burst duration and EMG amplitude were
present.
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MUSCLE BLOOD SUPPLY DURING PROLONGED
STATIC VOLUNTARY CONTRACTIONS

Alvis Paeglitis, Indulis Kukulis, Egils Eglitis, Zinta Galeja

Latvian Academy of Sport Education,
Address: 333 Brivibas Street, Riga, LV 1006, Latvia
Phone: +371 67799543, mob.: +371 26525949
E-mail: Alvis.Paeglitis@lspa.lv, Zinta.Galeja@lspa.lv

Abstract

1t is known that metabolic activity of muscle cells even in one separate
muscle differs. If VO: rate differs between muscle’s motor units, then blood
flow through capillaries supplying muscle cells must be regulated according
to their metabolic activity. The aim of this study was to evaluate muscle
blood flow and compare it with active muscle cell metabolic activity during
muscle prolonged static voluntary contraction with different contraction
forces. In this study participated 37 healthy untrained people in age 24 — 36.
Investigations were performed on the forearm muscles using hand grip
exercises with 10% and 15% of maximal voluntary contraction (MVC)
Volume blood flow in the forearm segment (I) and capillary filtration
coefficient (CFC) were measured using venous occlusion plethysmographic
device “KPOBOTOK- 4”. VO and lactate delivery (La) were calculated
from pO: and lactate concentration arterio-venous differences and I in
every controlled moment. pH and pO: was measured using bioanaliser
ABC-1“RADIOMETER”. Lactate concentration was measured using
BIOSEN C-line “EKF diagnostic” device. During 10% MVC it was shown
that I, VO>, La and CFC {till the cessation of exercise caused by exhaustion
which takes 42+1, Imin stabilize on appropriate level not reaching maximal
possible values. Increasing contraction force only for 5% it is to 15% MVC
all examined parameters during exercise till exhaustion which takes 12+0,8
min, increases and at moment of cessation of exercise reaches their
maximal values. Increasing of blood supply and VO; during 15% MVC did
not provide prolonged forearm contraction and exhaustion occurs more
than 3 times quicker neither during 10% MVC .

Key words: Muscle energetic; prolonged static contraction; exhaustion.
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Introduction

The important role for muscle energetic supply plays oxygen transport
to muscle cells. For whole organism it is well known as oxygen
consumption — VO2 — a main parameter characterising activity of aerobic
metabolism of the body. For characterising muscle metabolism are used
parameters indicating activity of oxidative phosphorilation in muscle cells.
In literature it is known that different muscle cells have different activity of
oxidative phosphorilatin and it is known that during light till sub maximal
muscle contractions there are active only definite part of all muscle motor
units. Simultaneous activity of all motor units is described in literature
during maximal voluntary contractions. In addition, it is known that during
muscle contraction increases intramuscular pressure which reduce muscle's
blood supply. It means that metabolic activity of muscle cells even in one
separate muscle differs. If VO, rate differs between muscle's motor units,
then blood flow through capillaries supplying muscle cells must be
regulated according to their metabolic activity.

The aim of this study was to evaluate muscle blood flow and compare it
with active muscle cell metabolic activity during muscle’s prolonged static
voluntary contraction with different contraction forces.

Material and methods

In this study participated 37 healthy untrained people in age 24 — 36.
Investigations were performed on the forearm muscles using hand grip
exercises. We evaluate forearm muscle maximal voluntary contraction
tacking in account the best of three attempts and investigate forearm muscle
energetic supply during prolonged exercises till exhaustion with 10% and
15% of maximal voluntary contraction (MVC)

Volume blood flow in the forearm segment (I) and capillary filtration
coefficient (CFC) were measured using venous occlusion plethysmographic
device “KPOBOTOK- 4” constructed in Latvian cardiology institute. VO2
and lactate delivery (La) were calculated from arterio-venous differences of
pO:2 and lactate concentration and I in every controlled moment pH and pO>
was measured using bioanaliser ABC-1 “RADIOMETER”. Lactate
concentration was measured using BIOSEN C-line “EKF diagnostic”
device. The MVC was measured every time before starting exercise.

Results

At first was organised an experiment where was measured actual MVC
after selected time of maintaining 10% of MVC and 15% MVC. It shows
decrease of MVC during increase of fatigue. In second part of this
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investigation I, VO>, La and CFC during prolonged static contraction of
forearm muscles with 10% MVC till exhaustion was calculated in every
second minute, but with 15%MVC — every minute. The values of measured
and calculated parameters were analysed as group means with standard
mathematic statistics. Dispersion of the results around the mean in every
case not exceeded 8% and on the figures these dispersions where not
presented.
The results of the first part of experiment are shown in Fig. 1.

120
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Figure 1. Decrease of MVC during prolonged static contraction of forearm
muscles maintaining 10% MVC and 15%MVC till exhaustion

From these results it is evident that MVC decreases with increasing
fatigue and reaching full exhaustion it is not possible voluntary increase
contraction force above maintined ctatic contraction. It is known that during
MVC there are activated all motor units and from the results of this
experiment it can be stated that maintaining 10% MVC or 15% MVC till
exhaustion there are fatigued all motor units of the forearm. In the same
time it is knwn that during muscle contraction with low forces there are
activated only appropriate part of all motor units. It could be concluded that
during prolonged static contraction till exhaustion there are fatiguet
sequensly all motor units and once fatiqued part of motor units till ceasetion
of contraction are not again activated. From obtained results it is evident
that only 5% MVC increase — from 10% MVC to 15% MVC more than 3
times decreases contraction time till exhaustion. It could be speculated that
there exist two different mechanisms of development of fatigue.
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For clarifying this question was done next part of experiment. In this
part of experiment it was evaluated dynamics of I, VO, La and CFC during

forearm handgrip with 10% MVC and 15% MVC till exhaustion These
results are shown in Fig. 2.
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Figure 2. Blood flow, oxygen consumption, lactate delivery and capillary
filtration coefficient during forearm muscle static voluntary contraction till
exhaustion with contraction forces 10% MVC and 15% MVC

Discusions

During 10% MVC it was shown that I, VO,, La and CFC till the
cessation of exercise caused by exhaustion which takes 42+1,1min stabilize
on appropriate level not reaching maximal possible values. Tacking in
account results of the first part of experiment it could be stated that during
prolonged contraction with 10% MVC where contraction force was
maintained by appropriate amount of motor units which during contraction
changes recruiting new not fatigued motor units blood flow also was
distributed not through all the muscle, but through capillaries feeding active
muscle fibres. It is obvious also from dynamics of CFC which characterises
the number of opened capillaries and which level during prolonged
contraction stays on steady state level not reaching maximal values.
Increasing contraction force only for 5% it 1s to 15% MVC all examined
parameters during exercise till exhaustion which takes 12+0,8min, increases
and at moment of cessation of exercise reaches their maximal values. It
means that during fatiguing one portion of motor units and switching them
off and recruiting next portion of motor units the blood flow feeding this
part of motor unit’s remains and are opened new capillaries feeding newly
recruited motor units. In the end of contraction there are opened all
capillaries and blood flow through the muscle reaches its maximal values. In
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spite of increasing VO there is activated anaerobic glycolisis which
characterises with increasing delivery of La. Increasing of blood supply and
VO, during 15% MVC did not provide prolonged forearm contraction and
exhaustion occurs more than 3 times quicker neither during 10% MVC.

Conclusion

During fatiguing one portion of motor units and switching them off
and recruiting next portion of motor units the blood flow feeding this part of
motor units remains and are opened new capillaries feeding newly recruited
motor units. In the end of contraction there are opened all capillaries and
blood flow through the muscle reaches its maximal values.
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Abstract

On the plane of human capital theories —staff is considered being the
most significant resource in a company. The implication is that a company
has to take care of employees’ competence, their approach towards work,
perception and assumption of responsibility, liabilities to a company, etc.
Such an approach towards staff is particularly meaningful for service
companies, the employees of which are indentified not only with the very
company, but also with the service by customers. Consequently, the
employees, oriented towards a customer, can become a meaningful
condition of competitive advantage (L.Bagdoniené, 2008). Service is more
and more influencing companies’ business. The process of service skills is a
significant and complex element of customer service culture development.
According to L. Zalys (2002) it can be described as endless and constantly
going on in the certain stages process, which possesses distinctive operation
technologies. Good relationship with customers and their loyalty is built
exactly under the development process of customer service, as it is one of
the sales service staff functions. Development process of customer service:
to satisfy customers’ needs and requirements. Significant organizational
culture is directed towards customer service based on corresponding
organizational rules and procedures, practical skills and abilities. The level
of the service process depends on the professionalism of the service staff
taking care of a customer, communication, responsibility, responsibility and
competences. For the assessment of service there are additionally applied
two criteria: solution of service problems, and company’s policy in solution
of service problems. In the research related to the formation and
management of service skills, there are researched assessment criteria for
service skills: external image/outlook of the companies, which provide with
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leisure service, locations and working hours, information about service and
their prices, delivery of service, service staff’s appearance, staff’s
qualification and attention to constant customers.

Key words: leisure, skills

Introduction

In the companies which provide with leisure service and where service
sales are based on the contact between a service supplier and customer,
service skills have a great significance. Staff facilitating customers, on
whose behavioral culture, professionalism and flexibility are dependent
customer satisfaction with the very service. During the following after-crisis
period, great attention is paid to the satisfaction of customers’ expectations.
Companies, in order to achieve better results, have to better and develop
customer service skills constantly. Consequently, in the current market there
will be able to survive only those service companies, those will be able to
respond to customers’ expectations flexibly. In order to satisfy customers’
needs comprehensively, the staff of leisure service companies, has to
possess sufficient knowledge concerning the development of customer
service skills, service culture and cognize the very customers. Customers’
expectations encourage the interest in the development of customers’
service skills. During the growth of needs, customer service staff is expected
mo professional and qualitative service. Concurrently, leisure service
companies have to be interested in the process of customer service skills due
to more and more intensifying competition. Being aware of the company’s
condition and having determined the service areas to be developed, it is
necessary to plan which customer service skills problems it is necessary to
solve first. Problematic issue: How do customers assess service skills in
leisure service companies? How have to be solved service skills problems?
What service skills problems do customers notice? Research object —
customer service skills. Article aim — 1s to assess service skills in leisure
service companies under the very customer approach. In order to achieve the
aim there have been set the following objectives:

To present the concept, management and criteria of customer service
skills and characterize the customer that is self-determined to use the
service.

To research customer service skills in the companies, those provide
with leisure service in Kaunas City.
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Material and methods

Methods: Analysis of literature, questionnaire survey

The essence of customer service skills. The location of companies
influences the company’s relationship with customers, and impacts the
extent and frequency of service consumption. Excluding the following
factor the growth of service consumption can be described by great changes
in human life and activities those directly reflect during the consumption of
service. Consumption costs, recorded researching the budget, reflect how
there are satisfied basic and secondary needs, which are satisfied by
majority of versatile service. There can be drawn a presumption that the
quality of service companies’ relationship with customers indirectly is
reflected in consumption costs too (Bagdonien¢ L.2008). Sales delivery
function can not be dissociated from a service function, thus it is obvious
that in order to sell more, the aim of companies is to serve better, i.e. that it
1s necessary to develop good customer service skills. According to A.
Pajuodis (2005), customer (consumer) service- is completely defined,
although sometimes ‘untouchable’ (intangible) activity, that is executed by
the service suppliers in tandem with sales. According to L. Zalys (2002),
customer service skills — 1s organizational structure directed to customers’
service, based on the corresponding rules and procedures, practical skills
and abilities. Service culture derives from organizational policy and its
philosophy. A. Pajuodis (2005) states that the essence of customer service —
1s to satisfy customers’ needs and that has to be reflected in the activities of
the whole company. All actions — communication, competence and
politeness contribute to the development of service skills. According to J.
Adomaityte (2006, p.27) customer service is a company business field that
has to operate unconsciously.

Management of customer service skills. Customer service skills,
according to A. Saldius (1998), are conditioned under the organizational
structure in a company. One of the most significant company’s objectives is
to research the organizational management system in a company, company’s
income and expenditure widely, and to provide with some proposals for
their development. Due to the bad organizational management system in a
company there are irrationally exploited human resources, tangible and
financial resources, there are made mistakes, and made inequitable
managerial decisions. As the author states, the key elements of
organizational management structure in a company influencing its
functioning, are a group of people, general aim, general work and
responsibility. Z. Gineitiene, D. Korsakaite et al. (2003) indicate that is very
important for companies to exploit resources. Good management practice in
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a company — i1s not only an instantaneous action, but constant process,
continuous efforts seeking for good results in service skills. According to
the authors, a good company’s business strategy has to respond to the
following questions: what is the external environment for company’s
activities under macro-level (to assess economical, social geographical,
regulatory and other factors, and competition), what external environment is
in its business field, and what internal company’s policy is (current business
strategy and possibilities to implement it organizational structure, staff and
the organization of business process). l.e. that every company seeking for
successful business in the competitive market, has to research personal
company’s external and internal business policy and its influencing factors
well, to study managerial methods applied by business partners and
competitors.

According to L. Zalys (2002) the key service rule is that service staff
has to be polite, attentive and tactful to all customers with no exception. The
service staff has to be ware of morality and moral requirements set for their
profession. Customer service skills — first of involve service culture,
relevant staff management, and spread of information concerning high
service culture among employees. In order to achieve this it is necessary to
encourage employees to work well. In the following case a good contributor
for company’s executives is strengthening of motivation. According to A.
Pajuodis (2005) good service has to provide with some satisfaction and tie
him/her to a company (object). Satisfaction or dissatisfaction can be
expressed actively (when not only company’s employees get aware of this,
but all or majority customer’s acquaintances. If expectations grow, and
service level remains the same, customer satisfaction decreases. It can be
stated concerning formation and management of customer service skills that
in the company formed approaches and relationship, business atmosphere,
organizational structure and culture, and external factors or social,
economical, legal-political and technological conditions of society and its
economical functioning can significantly impact the development and
pattern of customer and company’s contact. Customer’s participation in the
process of companies’ activities, orientation of the organization towards a
customer, his/her needs, depend on the successful organization and
management of service skills process in a company, and the analysis of
external and internal environmental factors. The essence of service quality is
qualitative customer service that has to satisfy customer’s needs and
requirements and the requests set for the very service culture in a company.
It 1s significant to discuss the experienced quality aspects, technical and
functional quality.
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Experienced quality aspects, technical and functional service quality.
Technical quality is that what is provided to the customer during delivery of
the service — evident phenomena of external service (B. Vengriené, 2006,
p.75). According to N. Langvinienés et al. (2005) quality can often, but not
always be measured by a customer, their pattern depends on the selected
technical solution. Technical quality is usually related to the physical means
and technologies of service delivery. Their presence can be demonstrated to
a customer before providing with service. Functional quality, according to
L. Zalys (2002) — is a service delivery process during which a customer
passes through a lot of stages and communicates with the staff serving
him/her. It involves relationship with customers, service staff’s behavior and
dressing. Technical and functional quality, passing through the customer’s
formed possibility image of service and its delivery, causes the customer’s
experienced service quality and its assessment. Customers can assess
service differently; besides, the same customer at different time can assess
the service of the same level differently. Consequently, customers’
requirements for service can be described in summary as following:
diversity, quickness, preciseness, convenience, quality, fair prices and
employees’ helpfulness.

Customer — 1s not only a participant of a company providing with
leisure organization service, but a required process participant in marketing
macro-environmental research (service) — what for him/her there would not
be any customer service. It is 1important to discuss customer’s
characteristics, and the factors causing customer’s decisiveness to purchase.

Results

Research in service skills of leisure service companies. For the
research there was selected a survey method. The questionnaire was
completed following the most significant criteria, highlighted in the theory,
those form customer service skills: responsibility, communication,
attractiveness of promotional means.

Table 1
Research questionnaire structure of service skills assessment
Block of Pattern of questions Questio | Number of
questions ntype | questions
Demographic/ Geographical convenience of location, is car | Close 1/5
tangible park/company’s exterior and interior attractiveness
installed conveniently
Company’s Attendance frequency of leisure companies, time when | Close 3
attendance it is gone in for sport most and entertained. Service
planning
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Table 1 (continued)
Research questionnaire structure of service skills assessment

Tangibility of | Tidiness of the service staff dressing, personal | Close 8
the service staff | hygiene, and posture if there is worn pinned
identification card, service staff’s workplace.

Responsibility Do staff communicate with customers quickly, | Close 7
precisely, fast, purposefully, with no hesitation and
respectively and do staff offer to a customer some
extra service satisfying his/her needs.

Communication | Does staff communicate with a customer politely, | Close 4
provide with correct information or find out
customers’ needs, listen to and encourage
customers to speak.

Solution of | Do service staff quickly explains, responds, | Close 6
problems provides with possible solutions of problems, find
out the problem causes, apologize and thank for
remarks and inconveniences.

Promotional Which promotional means are most attractive to a | Close 8

means company

Demographic Age Close 1
Sex, place of residence, education, social status, | Close 18
income.

Research date: 01-24 March, 2012. Number of respondents: at random
customers of Kaunas City sports centers, clubs, leisure and entertainment
center ‘Mega’, which provide with leisure service, totally 103 respondents.
Data processed applying Microsoft Excel software.

Research outcomes and summary. At the beginning of the
questionnaire there were provided questions which are oriented towards the
assessment of companies’ image (Table 2).

Table 2
Distribution of image assessment (N=103)
Statement Totally |Agree | Don’thave | Don’t | Totally
agree opinion agree | disagree

Service company is in a geographically 16 76 0 8 0
convenient place
It is convenient to approach the 16 51 4 26
company
Car park is conveniently installed 12 44 15 28 1
Company’s exterior is attractive 10 51 26 13 0
Interior is attractive 50 29 16 5 1
Working time is relevant 17 54 11 18 0
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The convenience of the companies’ geographical location was
assessed best (76), and working time (54). Premises of the companies
providing with service are spacious and that aids the company at the
creation of positive company’s, which provides with leisure service, image.
Managers have to take care of illumination, temperature of premises,
musical background and also wafting scent. High assessment criteria of
interior attractiveness were caused by the creation of interior design that
provides the company with information concerning new service and actions.
During the survey it was sought to find out, how often the companies, which
provide with leisure service are attended. It proved that 32 respondents
(N=103) visit companies several times a week, 25 respondents — daily, 20
respondents even several times a day.

During the analysis of customer behavior and trying to distinguish the
certain customer groups, there was provided a question concerning the most
attractive hours. Major part of respondent are employed persons, most 36
respondents (N=103) make visits from 15 to 18 o’clock, 28 respondents
come after 18 o’clock and later.

Under the next question it was sought to find out if they plan visits to
leisure service companies. Result: 75 respondents (N=103) claimed that
they plan when they will make visits, 8 respondents make visits on their
way or drive passing them, 20 respondents accurately plan a visit. Following
the research data it was indicated that major part of customers complies with
the customers of a practical type; i.e. these customers who are economically
rational. Due to the fact that most respondents come after work, there is
taken care of sufficient service supply in a hall and there work more staff
serving customers.

How do companies take care of staff image? Customers are
inseparable from service process suppliers during service. One of the image
elements is service staff’s dressing. In the questionnaire there were provided
a block of questions under which it was sought to assess service staff’s
dressing, hairstyle, makeup, personal hygiene and posture.

Table 3
Image distribution of service staff (N=103)

Statement Totally Agree Don’t have Don’t Totally

agree opinion agree disagree
Clean and tidy clothes 24 53 13 1 0
Employees’ hairstyle and .make- 13 57 16 13 1

up are tidy and not provocative

Secured personal hygiene 13 54 24 9 0
Straight and open posture 10 49 26 11 1
Worn pinned identification card 33 55 4 8 0
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Following Table 3 it can be seen that 63 respondents assess the
tidiness of the staff’s dressing positively 24-very good, 1-negatively. 57
respondents assessed the employees’ hairstyle and make-up positively, 13
respondents assessed very well, 13 respondents did not agree that
employees’ hairstyle and make-up are tidy and not provocative, 1-
negatively. Personal hygiene of the service staff was assessed well, 67
respondents assessed positively. Service staff wears pinned identification
card. The best assessment was given (57 respondents) to staff make-up, and
to hairstyle and service staff’s hygiene (54 respondents). In summary it can
be stated that customers assess the dressing, appearance, personal hygiene
and posture of the service staff favorably, and that creates presumptions for
the provision with a successful service process in the companies providing
leisure service.

During the analysis of the service process, the respondents were asked
to assess how service staff greets a customer and strike up a contact.
Respondents could choose at least 2 variants. 36 respondents related the
striking up a contact with a verbal greeting, 21 respondents indicated as a
variant of greeting and striking up a contact: a smile and an eye contact, 18
respondents indicated — guest and movements, 4 respondents indicated that
service staff strikes up a friendly contact.

During the survey respondents were asked to describe the service
staff’s workplace. Workplace is tidy: agree 51 respondents (N=103), 23
respondents assessed very well, 6 respondents did not express any point of
view, and 20 respondents did not agree that workplace is tidy. Such a
distribution of opinion could have been influenced by the fact that the
service staff keeps personal items and leaflets in a workplace. The
respondents were assessed the workplace of the service staff, 47 respondents
assessed positively, 40 — assessed negatively, 13 respondents did not have
any opinion. As it can be seen under the research results, managers have to
pay more attention for the installment of the service staff’s workplace. As
relevantly prepared the service staff’s workplace will aid at the obtainment
customers’ trust in service staff, and herewith in the image of the company,
which provides with leisure service.

In the questionnaire there was provided a question block under which
it was sought to assess the very service process. Respondents were asked to
assess the accuracy, quickness and speed.
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Table 4
Service staff’s responsibility (N=103)
Statement Totally| Agree Don’t | Don’t | Totally
agree have agree | disagree
opinion
Service staff serves customers quickly, 27 32 39 9 0
accurately and fast
Serv%ce staff r.espond_s to the customer’s 19 34 37 10 i
provided questions quickly
Serv1ge st'aff works purposefully and with 16 34 3 13 i
no hesitation
Service staff provides with the right
information concerning service and their | 21 41 27 10 1
prices
Service  staff =~ communicates  with 2 32 36 10 i
customers respectfully
Serv_lce staff offers a cus'tomer some extra 9 37 49 3 )
service complying with his/her needs
Serv;ce staff offers a customer some extra 14 A1 35 13 5
service

Under Table 4 it is seen that 37 respondents (N=103) did not possess
any opinion concerning customer service quickness, speed and accuracy; 34
respondents agreed that the staff serving customers woks purposefully and
with no hesitations; 30 respondents indicated that the staff serving
customers works accurately, quickly and fast, 26 — assessed very well, 18-
assessed negatively, 7 respondents do not agree that the staff serving
customers works quickly, fast and accurately. Such a distribution of
opinions could have been influenced by service staff’s personal qualities.
Customer service depends on the staff’s, serving customers, dutifulness and
responsibility.

The respondents were asked to assess if the staff serving customers
offers some service complying with a customer’s needs: 32 — assessed
positively, 49 respondents assessed neutrally, 8 — assessed staff work
negatively.

During the assessment of the staff’s, serving customers, responsibility,
respondents were asked to assess if staff communicates with customers
respectfully. 32 respondents- assessed positively, 22 respondents assessed
very well, 10 — respondents assessed negatively. Such assessments could
have been influences by the service staff’s personal qualities, its ability to
listen to a customer. The staff serving customers, in order to serve
professionally, has to obtain some professional knowledge and develop it.
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Next there was provided a question under which it was sought to
assess the staff’s, serving customers, communicativeness (see Table 5).

Table 5

Service staff’s distribution of communicativeness (N=103)

Statement Totally| Agree | Don’thave| Don’t | Totally
agree opinion agree | disagree

Serv¥ce gtaff proYldes customer with 26 43 1 9 |
the right information
Service staff communicates with 2 37 33 6 )
customers politely and pleasantly
Service staff finds out customer’s
needs and asks open specifying 16 31 37 15 1
questions
Service staff listens to a customer and
encourages him/her to speak 13 3 32 20 2

Assessment of communicativeness aids at the disclosure of the staff’s
knowledge and staff’s behavior during service. As it is seen from Table 5,
43 respondents assess the correctness of the service staff’s provided
information positively, 26 respondents — very well, 21 respondents did not
have any opinion about the staff’s provided information, 9 respondents
assessed negatively, 1 respondent assessed very badly. In summary it can be
stated that the staff, serving customers, has to inform customers about

service and provide a customer only with the right information.

In the questionnaire there was provided a question under which there

was sought to assess the solution of the arisen situation (see Table 6)

Table 6
Assessment distribution of problem solution (N=103)
Statement Totally| Agree | Don’thave| Don’t | Totally
agree opinion agree | disagree
SCI‘VICG. staff _responds to customer’s 17 39 35 7 )
complaints and arisen problems fast
Staff relevantly explains and provides with
. . : 19 33 38 9 1
possible solution variants of problems
Service staff listens to a customer accurately,
with no interruption, and finds out the cause 18 33 29 13 7
of the problem
Apologizes a customer for inconveniences 22 33 35 5 5
Thanks a customer for remarks 20 39 29 8 4
During complex situations does not use
words ‘no’ and ‘don’t know’. 13 34 34 14 >
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Under Table 6 it can be seen that 39 respondents (N=103) assessed the
service staff’s response to customer’s complaints well, 17 respondents
assessed very well, 35 — respondents did not possess any opinion, and 7
respondents assessed very badly, 2 respondents assessed very badly. 33
respondents assessed the service staff’s efforts to listen to a customer
accurately, with no interruption and finding out the problem cause. Under
the research it was defined that major part of respondents (38) assesses
efforts to explain and covey possible solution ways of problems relevantly.
Consequently, the staff’s serving customers, efforts were assessed well;
however authorities have to pay more attention to the solution of problems.
It is necessary to control the service staff’s work and to make the right
decisions in order solve a problem.

According to A. Pajuodis (2005), in case of more saturated market,
and more versatile customers’ needs, and strengthening of competition, the
significance of competition is increasing constantly. In the questionnaire
there were provided questions, following which it was sought to assess the
means of sales encouragement in leisure companies. Due to the fact that
different discounts, actions and other means of sales encouragement enable
the purchase of the desirable service cheaper, customers assess the sales
encouragement positively. The respondents’ opinion concerning the
attractiveness  distribution of promotional means for the sales
encouragement is provided in Table 7.

Table 7
Attractiveness distribution of promotional means (N=103)
Statement Totally | Agree | Don’thave | Don’t | Totally
agree opinion agree | disagree
Printed  advertising  (advertising
announcements, periodical 31 39 27 3 -
publications, leaflets)
Advertising in the place of service
_ . . . 37 41 21 1 -
provision ( and indoor advertising)
Broadcasted advertising 38 29 26 4 3
Discount cards 47 28 21 4 -
Advertising souvenirs 21 44 25 5 5
Competitions, lotteries, games 35 27 32 4 2
Actions 49 28 19 3 1

Through the analysis of the attractiveness distribution of
promotional means, it can be seen that 62 respondents assessed the
attractiveness of the printed advertising means positively, 31 — very well, 27
respondents did not have any opinion concerning the attractiveness of the
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printed advertising, 3 — assessed badly. It can be stated that respondents
excluded as an effective means of sales encouragement being the
programme of loyalty. This was provided by 47 respondents, those indicated
that discount cards are an effective means of encouragement. In summary it
can be stated that carrying out programmes encouraging service sales, that
the most effective means of encouragement excluded by respondents were
discounts and held actions.

Customer is the key element of every company. In order to develop
the service process every company has to collect information concerning
customers’ sex, age, education, earned income and social status. In the
research there were participated 62 women and 41 men. During the analysis
of customers’ point of view, there more reflected the women’s approach
towards the service process. According to the education the greatest part of
respondents consists of ones with higher and college education; according to
the social status, major part of respondents are employed, whose average of
salaries is from 1000 to 1500 Lt. Respondents were asked to indicate service
problems which they had happened to face in the companies, which provide
with leisure service. The customers indicated as a frequently faced service
problem — the service staffs’ impoliteness.

Conclusions

The essence of service skills is the satisfaction of customer’s and
served service supplier’s needs and requirements. Customers’ service skills
process is a relevant staff management, and information spread concerning
service skills culture among employees.

Customer service is an organizational culture directed towards
customer service based on relevant rules and procedures of the service skills
process, practical skills and abilities. Good results are achieved in
companies providing leisure service through the effective organization of
customer service skills process. Customer service skills are conditioned by
organizational structure in a company, management of human, tangible and
financial resources.

During the analysis of service process it is necessary to research
customers’ behavior. Distribution of customers into separate segments aids
the company at the orientation towards those customers, whose actions are
the most beneficial to the company seeking for the development of customer
service skills and surviving in the competitive market. To perform the
market segmentation means to solve the customers’ typology or
classification under the characteristics.
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It was defined that customers in the companies providing with leisure
service in Kaunas, assess service skills process passively; however the
elements of particular criteria were assessed positively. The customers
assessed the convenience of location positively, and the worst assessment
fell on the convenience of car parking. There were indicated customers’
types which can be divided into groups: mostly constant customers, those
visit the companies, those provide with leisure service several times a week,
and active customers, who choose service actively. The customers assess the
service staff’s dressing and personal hygiene positively and that allows
favorable presumptions for successful provision process delivered by
service staff. It was defined that during service, the service staff’s politeness
is the most significant for customers. During the conflict situations, the
shown respect, staff’s response to complaints and arisen problems, excuse to
a customer for inconveniences and thanks for remarks are the most
significant to a customer.

Customers are the most significant group of market participators, thus
the development of relationship is an underlying aim in a service company.
Loyalty programmes aid at the achievement of the following aims, the
diversity of which is determined by the spectrum of the solved objectives.
Service companies can create and implement the programmes of
assessment, rewards, discounts, cooperation or coalition loyalty.
Independently which one a service company chooses loyalty programmes
are created following the certain logical sequence — from the identification
of a target group to the foreseeing of the conception in the programme
success. The programme participant’s comprehended value is seen as the
key criterion of success in the encouragement of a customer to refuse to
look for alternative service providers.

The further service research, assessing topical for science service
areas highlighted by global scholars could be related to the following fields:
management of service customers’ experience, acceptability of service
innovations for a customer, service suppliers and customers’ relationship
quality and dynamics. Kregzd¢ V. (2012) claims that the year 2012 was
called the year of possibilities, thus we would encourage all employees to
work well further, strive for the achievement of changes in personal career
and discover new possibilities in this company.
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Abstract

The aim of this study was to identify the effect of somatotype and body
composition variables on leg explosive power of college level men students.
The sample consisted of 500 young college students, divided into two
groups: athletes (N= 250) undergoing Bachelor of Physical Education
course whose mean age 23.86 + 0.36 years; and non-athletes (N= 250)
college students who do not take part regular physical activities and mean
age 22.16 = 0.88 years. The somatotype was assessed using the Heath &
Carter method. Assessing body composition of the subject various
anthropometric measurements were taken. Sargent vertical jump test was
used to measure leg explosive power. The measures were compared between
the two groups using the Student t-test for independent samples. The two
groups differed significantly (p<0.01) in terms of body weight, % body fat,
lean body mass, % skeletal muscle mass and somatotype. The findings of the
present study showing that athlete have higher mean values in leg explosive
power (p<0.01) than non-athlete. The leg explosive power was positively
significantly (p<0.01) correlated with % skeletal muscle mass, lean body
mass, mesomorphy and ectomorphy components of somatotype, on the other
hand body weight, height, % body fat, body surface area and endomorphy
component of somatotype significantly (p<0.01) negatively correlated. In
conclusion, somatotype and body composition variables are important
factors in determining leg explosive power.

Key words: Vertical jump; % body fat; Lean body mass.

Introduction

Somatotyping has a relatively long tradition in human biology. Since
the early development of Sheldon’s somatotyping system, researchers have
studied the relation of somatotype and body composition to physical
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performance (1). About 25% to 65% of the variance in physical fitness tests
could be explained by somatotype in adult sportsmen (2,3). Power is the
product of force applied on the athlete and the velocity of the athlete (4,5).
The best way to test the explosive power is to find how much of C.G can be
raised in standing jump. This can be determined by measuring the difference
between a people’s jumping reach and his standing reach, with his arm fully
extended upward. Vertical jump is commonly used as an index for the
power of the lower limb or explosive leg power (6-9). Vertical jumping
ability is an important fundamental skill for many athletic activities. Vertical
jump height is a measurement that coaches, health care professionals, and
strength and conditioning professionals frequently use (10) as an objective
functional measurement. Many coaches consider vertical jump as an
essential skill contributing to higher performance in numerous sports,
including football, basketball, diving, and volleyball (11,12). Some authors
consider vertical jump performance a measurement of muscular power of
the lower extremity (13-15), whereas others see the vertical jump as a
measurable coordinated activity (16-20). Vertical jump is a frequently
assessed athletic skill used to measure improvement of an athlete’s
capabilities throughout a specific training program (21).

The performance of the athlete in the vertical jump is closely related
to biomechanics. Velocity, force, acceleration and momentum are the
biomechanical principles involved in any type of vertical jump (22,23).
Apart from the biomechanical and physiological factors, anthropometric and
body composition characteristics also play significant roles in vertical jump
performance. Studies on anthropometric and body composition
characteristics have been carried out by a number of researchers
(5,16,21,24-28). However, only a few studies on the performance of college
level students in leg explosive power have ever been published. Therefore,
the objective of this article was to determine the influence of somatotype
and body composition characteristics on leg explosive power. The other aim
was to compare leg explosive power in young athlete and non-athlete of
college level men students.

Material and methods

The present study was conducted on 250 athletes and 250 non-athletes
(total 500) young college levels male students (age range 18-25 years).
Athletes were completed one year Bachelor of Physical Education (B.P.Ed)
course and took part in obligatory physical activities under their course of
study and non-athlete students were not participated regular physical
activity. The subjects were selected from nineteen colleges located in nine
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different districts of West-Bengal in India irrespective of their caste,
religion, dietary habits and socio-economic status. The age of the subjects
were calculated from the date of birth as recorded in their institution. The
investigation received ethical approval from the Visva Bharati University
Research Degrees Ethics Committee.

The anthropometric measurements were carried out using standard
instruments and in accordance with the methodology recommended by the
International Society for the Advancement of Kinanthropometry (Ross &
Marfell-Jones, 1991). All the anthropometrics measurements of the subjects
were taken right side of the body as per the direction of the Leon and The
Koerner Foundation Study Group in 1973. Researcher was used the
technical error of measurement (TEM) for evaluating the consistency, or
precision, of the measure on a given variable. The TEM is the square root of
the sum of the differences between measures one and two squared, divided
by twice the number of subjects. The TEM provides an estimate of the
measurement error that is in the units of measurement of the variable. The
TEM was lower than 2% for skinfolds and 0.5% for the other
measurements.

The response variable was leg explosive power; the explanatory
variables were height, weight, corrected thigh girth (thigh skinfold subtract
from thigh girth), corrected calf girth (arm skinfold subtract from arm girth),
% body fat, lean body mass, % skeletal muscle mass, % skeletal mass, body
surface area and somatotype components (endomorphy, mesomorphy,
ectomorphy). The height was measured to the nearest 0.1 cm using a
stadiometer. The subjects wore light clothing and were weighted to the
nearest 0.1 kg using a calibrated digital scale. Researcher also examine five
muscle girths (upper arm, fore arm, chest, thigh and calf) in cm, four bone
diameters (humerus, bistyloid, femur and bimalleolus) in cm, and eight
skinfolds thickness (triceps, sub-scapular, suprailiac, pectoral, axilla,
abdominal, thigh and calf) in mm. For calculating body density of the
subjects Jackson and Pollock (29) equation was adopted. The Siri equation
(30) was used to convert body density to percent body fat of each
participant. Poortman’s (31) and Drinkwater et al. (32) formula was taken
up for assessing skeletal muscle mass and skeletal mass respectively.
Measurement of body surface area (BSA) of the subjects Mosteller’s
formula (33) was used. Somatotype components (endomorphy, mesomorphy
and ectomorphy) of the subjects were calculated according to Carter and
Heath anthropometric method (34). Lastly, for explosive power Sargent
vertical jump test was conducted. First, confidence of appropriate physical
condition were achieved, correct process of measurement were described for
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them and then subjects warmed up completely to perform the test. Subject
stands side on to a wall and reaches up with the hand closest to the wall.
Keeping the feet flat on the ground, the point of the fingertips was recorded.
This is called the standing reach height. The subject then stands away from
the wall, and jumps vertically as high as possible using both arms and legs
to assist in projecting the body upwards. Attempt to touch the wall at the
highest point of the jump. The difference in distance between the standing
reach height and the jump height was the score. The best of three attempts
was recorded in cm. There was a one minute resting period between each
jump in order to overcome fatigue.

Statistical Analysis Descriptive statistics (mean, + standard deviation)
and Student t-test for independent samples were used for compared between
the athletes and non-athletes. Pearson's correlation of coefficients was used
to establish the correlations of vertical jump with other variables in athletes
and non-athletes of college level students. Data were analyzed using SPSS
(Statistical Package for Social Science) version 17.0. A 1% level of
probability was used to indicate statistical significance.

Results
Table 1 depicts the mean and standard deviation of the variables of
athlete and non-athlete.
Table 1

Descriptive statistics and t-value of body composition, somatotype and leg
explosive power of athlete and non-athlete

Variables Athlete Non-Athlete
Mean S.D. Mean S.D. | t-Value
Anthropometric | Height (cm) 168.82 | 5.63 168.33 | 5.59 0.97
Measurements Weight (kg) 60.44 5.53 58.43 6.48 | 3.71**
Corrected Thigh Girth | 49.32 2.97 47.22 391 | 9.54**
(cm)
Corrected Calf Girth (cm) 32.52 1.84 30.02 2.31 18.89**
Body % Body Fat 12.37 3.01 14.36 3.69 | 6.58**
Composition
% Skeletal Mass 13.57 1.34 13.38 0.98 1.80
% Skeletal Muscle Mass 49.79 3.22 40.35 3.32 | 4.90**
Lean Body Mass 52.90 4.55 49.95 523 | 6.70**
Body Surface Area (m?) 1.68 0.09 1.65 0.10 | 3.51**
Somatotype | Endomorphy 2.86 0.86 4.87 1.01 6.17%*
Mesomorphy 4.67 0.88 3.44 1.23 | 5.51**
Ectomorphy 3.85 0.74 3.34 1.18 | 5.42%*
Explosive | Vertical Jump (cm) 49.13 6.87 42.41 6.43 11.24%*
Power %

(**) indicates p< 0.01.
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The mean height of the college aged athlete and non-athlete is parallel,
which are 168.82 = 5.63 cm and 168.33 £ 5.59 cm respectively. Although
athletes have higher mean body weight (60.44 + 5.53 kg) than non-athletes
do (58.43 + 6.48 kg), but they have lower mean % body fat (12.37 + 3.01
%) than non-athletes (14.36 & 3.69 %). Athletes have higher mean corrected
thigh girth (49.32 £ 2.97 cm) and mean corrected calf girth (32.52 + 1.84
cm), as well as greater mean % skeletal muscle mass (49.79 + 3.22 %), %
skeletal mass (13.57 = 1.34 %), lean body mass (52.90 + 4.55 kg), body
surface area (1.68 + 0.09 m?), mesomorphy component (4.67 + 0.88) and
mean vertical jumping ability (49.13 &+ 6.87 cm). In contrast, the mean value
for corrected thigh girth, corrected calf girth, % skeletal muscle mass, %
skeletal mass, lean body mass, body surface area, mesomorphy component,
and mean vertical jumping ability of non-athletes are 47.22 £ 3.91cm, 30.02
+2.31cm, 40.35 + 3.32%, 13.38 + 0.98%, 49.95 + 5.23kg, 1.65 + 0.10m?,
3.44 £1.23 and 42.41 + 6.43cm respectively.

Pearson coefficient of correlation of body composition variables and
somatotype components with leg explosive power was presented in Table 2.
All the variables were statistically either positively or negatively significant
correlation at 0.01 level with leg explosive power irrespective of athlete or
non-athlete.

Discussion

The purpose of this study was to determine the effects of somatotype
and body composition factors on leg explosive power among college level
athletes and non-athletes. The finding of the present study is similar to the
work done by Ostojic et al (35), demonstrated the height and weight of a
player had significantly negative correlation with vertical jump height. This
result is disagreed by Aslan et al. (25) and Davis et al. (26) where they
reported that there is no significant relationship between vertical jump and
body height and weight. Greater thigh and calf girth has significant positive
correlation with vertical jump in athletes and non-athletes. Muscle size
effects force producing and jump performance. Perhaps, greater
physiological cross section of muscles, contains more sarcomers
contributing in muscular contractile which leads to more cross bridges
foundation and finally greater force production.

% Body fat 1s the amount of body fat stored in the body and does not
take into account the lean body mass and muscle mass. Table 2 shows that
% body fat and leg explosive power have a negative association. An
individual with lower % body fat definitely has a higher leg explosive
power (16,24). This is because the athletes with lower % body fat and



LASE JOURNAL OF SPORT SCIENCE 2014/5/1 |33

greater power are more likely to generate greater velocity of kicking (5).
The study done by Davis et al. (26) has reported that % body fat is the best
predictor of vertical jump for recreational male athletes aged between 20 to
37 years old. This result corresponds to that of Roschel et al. (5), who stated
that the sum of skinfold thickness has significant negative association with
vertical jump height. % Body fat is related to the work performed during
vertical jump. Since work is the product of average force acting on the
subject and the displacement of the jump, heavier athletes need more work
to move the body to the same displacement achieved by lighter athletes
(5,11). So, in order to perform better, the coaches and dieticians should have
guided the athletes to burn the body fat with proper training and dietary
planning. Food consumption should be monitored so that the body fat will
be flushed away without losing the nutrition.

In present study the mean somatotype of the college level athletes is
ectomorphic mesomorph (2.86-4.67-3.85) on the other hand mean
somatotype of non-athlete students is balanced endomorph (4.87-3.44-3.34).
A higher mesomorphic rating in athletes than the non-athlete college level
students suggests that the former are more muscular than the later (Table 1).
High mesomorphic ratings in athletes can be attributed to take part in
obligatory physical activities under their course of study, as there is positive
association between mesomorphic component and physical activity (36,37).
Mesomorphy and ectomorphy components of somatotype are significantly
(p<0.01) positive correlated with leg explosive power (38), where as
endomorphy component found significantly (p<0.01) negative correlation
with leg explosive power irrespective of athlete and non-athlete.

Conclusions

The leg explosive power for Indian college level male athletes is
significantly higher than that of their non-athlete counterparts. Body weight,
corrected thigh girth, corrected calf girth, % skeletal muscle mass, lean body
mass and mesomorphy component of somatotype is significantly positive
association to the leg explosive power of Indian college level male athletes
and non-athletes. In contrast, endomorphy component of somatotype and %
body fat is an important body composition factor that has a significant
negative relationship with leg explosive power of both athlete and non-
athlete. Reducing the amount of body fat with proper physical training and
dietary planning will be helpful to improve the leg explosive power. As the
present study is examine relationships between leg explosive power with
somatotype and various body composition variables in men athlete and non-
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athlete college aged students of few districts in India, so more research on
larger area and other sex is needed to confirm or refute this finding.
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